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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJiOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA Ha  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 00opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJIeHHs «OT IPOTHUBHOTO», OTIMYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpt0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHnn 3agad MPaKTHYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHMKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIUE OCHOBHBIC DPa3JIeiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «IIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTroNIbHUK C YIiioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

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

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeOpeMa O IPOIOPLUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
IIPAKTUYECKUX 3a/1a4.



CuHyc, KOCHHYC, TaHT€HC OCTpPOr0 YIJia MPSIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECcKHe (YHKIIUU
yriaoB B 30, 45 u 60°.

Bektop, anuHa  (MOIyNb)  BEKTOpa,  COHAIMpPABICHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpPaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BeKTopaMu. Pa3iokeHue BEeKTOpa MO JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKaJasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY>KHOCTH
B KoopauHatax JIBMJKEHHS TIJIOCKOCTH W BHYTPEHHHE CUMMETpUM (QUTYpP
(3meMeHTapHbIe npeacTaieHus). [lapamnensubiii nepenoc. [loBopot

B3anmHOe pacnofiokeHue [BYX OKpykHOcTel. Kacanue OKpy:KHOCTEM.
OO01mue kacaTeslbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

[logobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. IlpuzHaku mnogoOust
TPEyroabHUKOB. [[puMeHeHue noao0us npu penieHuy MPaKTUYECKUX 3a1ad.

CpoiicTBa mmomajael reomerpudeckux ¢uryp. @opMynbl A TUIOLIAAH
TpPEYroJIbHHUKA, Tapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE TUIONIAIeH
noJ00HBIX (Uryp.

Brruncnenue niomaaend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAEHUS.

Pemenne TtpeyrosbHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTHMYeCKMX 3a7ad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodnue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJapare KacaTelbHOU. BrnucanHele u
LIEHTPAJIbHBIE YTJIbI, YTOJI MEXIY KacaTeJIbHOW U XOPAOU. YTIIbl MEXAY XOpAaMu U
CEeKyIIMMU. BriricaHHbIE ¥ OTIMCAHHBIE YETHIPEXYTOJILHUKH.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. I'pamycHas wu
paaraHHas Mepa yria, BBIUUCIEHUE [JIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTH W BHYTpPEHHUE CHUMMETpun (Guryp (daeMeHTapHbIC
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIB30BAaHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHUIO BHUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKd Kak c(epbl 4YeIoBeuecKoi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryasipHas Qu3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEIACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIHPOBATH U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
O0OBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYyIHpOBaAThH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIICHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKUE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopeurs B (akTaxX, MAAHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX,
npemiaraTb KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IpSMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCO0 pemieHuss y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMyIMpOBaTh BOIPOCHl, (PUKCHUPYIOLIUME MPOTUBOpEUHE, MPOoOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBILIOE UCCIIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOT0 O0OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOYKHOE pAa3BUTHE IMPOIECCA, a TAKKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(MOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAUU UM HUIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAILMSIMU;

OLICHWBATh HAAEKHOCTh HMH(DOpPMAIMHM 1O KPHUTEPHUSIM, NPEATIOKESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, IaBaTh IOSCHEHUSA II0 XOLy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JIeMbl, perraeMon 3aJauu, BbICKA3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pPELIEHUs], COIMOCTABIATh CBOM CYXKICHHS C CYXICHUSMH JPYyTHX



YYaCTHHKOB JAHMAJIOra, OOHApYKMBaTh pa3iM4Me M CXOJCTBO IO3WLIUNA, B
KOppPEKTHOM Popme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e MpPEACTABIATh pE3yNbTATHI penieHus 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4ETOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh U KCIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaIbHOU
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pachpeaeniarb BUIbl padOT, JO0TrOBApUBATHCA,
00CYXJIaTh MPOLECC U pe3ynbTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e yYaCTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyx)JaeHusd, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTH CBOM JIEWCTBHS C JPYIMMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBIIATH IUIAH, AJITOPUTM pELIECHUs 3a7adu (W €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMM CAaMONIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e TMPEABUAECTh TPYIAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTh MIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBHCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH IMOCTABICHHON LIENH U
YCJIOBUSIM, OOBSACHITH MPUYUHBI JOCTHKCHUS WM HEAOCTIKCHUS LEIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HM3y4yeHHbIE TE€OMETpUYECKHE (DUTYpbl, OMNpPENEsaTh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paXaTb IE€OMETpUYECKHe (UTypbl, BBINOIHATH



YEpPTEKHU MO YCIOBHIO 3adauu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3aaun Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TIPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auaM.

[Tonp30BaTbCAd TNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOIHLHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOANTH JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYIrOJIbHUKA, B PELICHUN T'€OMETPUUECKUX 3a/1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.

[IpoBOIUTH BBIUMUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCIHOJIb30BAHHEM CYMMBI  VYIJIOB
TPEYTOJLHUKOB M MHOT'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECECYEHNH JIBYX MapaJUICIbHBIX MPSAMBIX CEKyllerd. Pemare mnpakThdeckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete MOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACHATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMynMpOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMPUMEHATH 3TU CBOMCTBA IIPU
pELLICHUY 3a1a4.

Brnagete MoHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonbp3oBaThCcs (akTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TMEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIAUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeIbHOUW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMM, ITIOHUMATh
UX MTPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:



PacnosHaBaTh OCHOBHBIE BHABl UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, NIPUMEHATH
MX CBOMCTBA INPHU PEIICHHM TreoMeTpuyeckux 3anad. [lomp3oBaTbess TeopeMon
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PEIICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
MpakTU4eCKuX 3anad. CTpPOUTh MaTEMAaTUYECKYK) MOJENIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brmagets DOHATMAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [10I630BaThCS 3TUMM MOHATHIMU I PEIICHUS
NPaKTUYECKUX 3a4ad. 3HaTh TPUTOHOMETpHUYECKHE (YHKUHMH OCTPBIX YIJIOB,
HaxOJUTh C MX MOMOILIBIO PA3JINYHBIE JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«pelieHue MPSAMOYTOJBHBIX  TPEYTroJbHUKOB»). HaxomuTe (C  MOMOIIBIO
KaJIbKYJIATOPA) JJIMHBI U YTJIbI AJ11 HETAOJMYHBIX 3HAYCHUI.

[Tonb3oBaThcs PopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

[Tonb30BaThCA BEKTOpPAMH, TMOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBICJI, TNPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IprMeEHATH CKaISIPHOE MPOU3BEAECHNUE BEKTOPOB ISl HAXOXKIAEHUS IJIMH U YTJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €ro B
pEIIEHNH TeOMETPUUYECKUX U MPAKTHUeCKUX 3anad. Haxoautb ocu (WM LEHTPHI)
CUMMETpUU GUTYp, IPUMEHSTH JBUKEHHS MJIOCKOCTU B IPOCTEHILINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce 0OydarOIIMHCA TMOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA W TLIOIIAAH
MHOTOYTOJBHBIX  GuUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHSATh MOy4eHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.



Branerp NOHATHSMM BIMCAHHOTO M LEHTPAJIBbHOIO YIVIA, MCIOJIB30BATH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUYECKUX 3a1a4.

BianeTs MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PEILICHUH 33/1a4.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXOKJEHUS pa3iIMuHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp moHsATHSMH  mpeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX (uryp. [lonbp3oBaThCs CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

\

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXKHOCTH U paJMaHHONW MEpHl yIila, yMETh BBIUMCIATH IUIOMIAIb
Kpyra u ero yacteil. [[puMeHsTh noJydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

[TpuMeHsATh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA0OUS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
Ne HaumeHoBaHue pa3ieioB Komriecrso tacon JuaekTpoHHbIe (HU(poBbHIE)
n/n U TeM MPOrpaMmbl Bcero E;;:ﬂ‘:ﬂbﬂme E:’ g::::qec'me o0pa3oBaTe/bHbIE PeCypChl
Pazgen 1 Ipocretimue reoMmerpudeckre GUTypbl U UX CBOMCTBA. MI3MepeHne reoOMeTpUISCKUX BETUINH
[Ipocreiimue
11 reoMeTpruecKue purypsl u 2 BH6HHOTeK_a
UX CBOHCTEA LIOK https://m.edsoo.ru/7f415e2e
12 N3mepenue 4 bubnuoreka
TC€OMETPHUCCKUX BEITMYUH IIOK https://m.edsoo.ru/7f415e2e
TpeyronapHUK.
13 CymectpoBanue 9 bubnuoteka
TPEYroJIbHUKA PAaBHOTO LIOK https://m.edsoo.ru/7f415e2e
JTAHHOMY
14 [TapamensHble npsMBbIE. 5 bubnuoreka
Teopemsl. LIOK https://m.edsoo.ru/7f415e2e
Wroro no paszneny!3
Pasnen 2 Yriabl U uX BUIBI
2.1 CMEXHEIC M BEPTHKATLHEIC 5 MpeseHTauua Pa3aaTouHbIii maTepuan
yTJIBI
2.2 Hepnenankysiprere 1 MpeseHTauma Pa3gaTouHblii MaTepuan
IpsIMBIC
bubnuoreka
2.3 Buccekrpuca yriia 2

ITOK https://m.edsoo.ru/7f415e2e

Uroro no pazneny 8

Paznen

3 TpeyroJabHUKH MPU3HAKH PABEHCTBA TPEYT

OJIbHHUKOB.

3.1

[TonsTHE O paBHBIX
TpeyroyibHUKaxIlepBbiil u 2

3

bubnmmoreka
ITOK https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

MIPU3HAKU PaBEHCTBA

TPEYrOJILHUKOB.
32| mpesrommmcorero ! Bubmiotexa
' peyr LIOK https://m.edsoo.ru/7f415e2e
CBOMCTBA
33 Tperuii npu3HaK paBeHCTBA 6 bubnuoreka

TPEYrOJIbHUKOB

ITOK https://m.edsoo.ru/7f415e2e

Uroro no pazneny 164

Pasnen 4 IlapasuienpHble OpsiMble, CyMMa YIJIOB TPEYTOJIbHUKA
4.1 [TapamenpHble npsMbIe 1 brbmorexa
’ IIOK https://m.edsoo.ru/7f415e2e
Hakpect nexamue,
COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbI
4.2 ng%OB%Il)HHBIe Hg; , 4 bubmorexa
LIOK https://m.edsoo.ru/7f415e2e
IepeceyeHu
NapajuIeIbHBIX IPSIMbIX
CeKyIlen
4.3 Cymma yriios 2 MpeseHTauua Pa3gaTouHblii MaTepuan
TPEYroJbHUKA
44 Bueunuii yron 2 bubnuoreka
' TpeyroJbHUKA LIOK https://m.edsoo.ru/7f415e2e
45 IIpssMoyTONBHBIM 4 bubnuoreka

TPEYroJbHUK C yriioMm B 30

LIOK https://m.edsoo.ru/7f415e2e

Wroro no pazueny 13

Pasznen 5 OxpyxHocTb u kpyr. ['eomer

HYCCKUC ITOCTPOCHUSA

51 OKpy>XHOCTb, XOP/Ibl U 4 bubnuoreka

JIMaMeTp, UX CBONCTBA [IOK https://m.edsoo.ru/7f415e2e
59 I'eomeTrpuueckue 3 bubnuoreka

MIOCTPOCHHUS LIOK https://m.edsoo.ru/7f415e2e
5.3 IIpocreimme 3a1aun Ha 5 bubnuoreka
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| LIOK https://m.edsoo.ru/7f415e2e

TTOCTPOCHUE
Uroro 124
5 [ToBTOpeHue, 0600IIEHNE 5 1 bubanoreka
3HaHU ITOK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4 0 bubnmoreka
I10 TTIPOTPAMME ITOK https://m.edsoo.ru/7f415e2e
8 KUIACC
KoJsnyecTBo 4yacoB
HaumeHnoBaHue pa3aesioB DJieKTpoHHbIe (HU(POBbIE) 06pa3oBaTeIbHbIE
Ne n/m H TeM IpPOTPaMMBb Beero KourposbHbie IpakTHyeck pecypesr
padoThI ue padoTsbl
Paznen 1. YeTbIpéxyroabHUKHU
11 Hapaiesorpam, ero 5 0 1 Bu6muotexa [[OK https:/m.edsoo.ru/7f417e18
MIPU3HAKU U CBOMCTBA.
YacrHble caydan
napayieIorpaMmMoB
1.2 (MPSIMOYTOJIBHHK, POMO, 5 1 0 bubnunoteka [IOK https://m.edsoo.ru/7f417e18

KBaJpar), X MPU3HAKU U
CBOWCTBA.

Uroro no pazgenyl10

Pazgen 2. Teopema daneca u Teopema 0 NponopLMOHaNbHbIX OTpesKax



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

2.1

Teopema Daneca

IIpesenTanus Pazgarounsiit MmaTepuan

2.2

Cpennsist TuHus
TPEYroJIbHUKA

bubmmoreka [{OK https://m.edsoo.ru/7f417e18

2.3

Tpaneuus e€ cpenuss
JIMHUS

bubmmoteka L{TOK https://m.edsoo.ru/7f417e18

2.4

PaBHOOOKAS U
MIPSIMOYTOJIbHASI TPATICIIHH

IIpe3enTanus Pa3zgatounslii MmaTepuan

2.5

IIponopunonanbHble
OTPE3KH, TOCTPOCHUE
YETBEPTOTO
IIPONOPLIMOHAIEHOTO
OTpe3Ka.

https://zftsh.online/articles/5258

Hroro no pazaeny 94

Paznen 3. Teopema Iudaropa u Hayaja TPUrOHOMETPUH

3.1

Teopema [Tudaropa eé
JI0Ka3aTeJIbCTBO

bubmmoreka L{OK https://m.edsoo.ru/7f417e18

3.2

Oo6parHas TeopeMa [Tudaropa

bubmmorexa [{TOK https://m.edsoo.ru/7f417e18

3.3

Onpenenenue
TPUTOHOMCTPHYCCKUX
GbyHKIHMI OCTpOro yria,
TPUTOHOMETPHUYECKUE
COOTHOIIIEHUS B TIPSIMO
YTOJIBHOM TPEYTOJIbHUKE.

bubnunotexa [IOK https://m.edsoo.ru/7f417e18

3.4

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

bubmmoteka I{OK https://m.edsoo.ru/7f417e18

3.5

COOTHOILIEHHS MEXTY
CTOPOHAMH B MIPSIMOYTOJIbHBIX
TPEYTOJIbHUKAX C yriiamu B 45°

bubmmoteka I{OK https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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n 45°; 30° u 60°

3.6 HepaBeHCTBO TpeyrojabHHKa 3 1 bubmmoreka I{OK https://m.edsoo.ru/7f417e18

Uroro no pazneny 144

Pa3z[en 4HeKapTOBH KOOPJZWMHATBI Ha IIJIOCKOCTH I[BI/I)KGHI/IC Ha IIJIOCKOCTHU

I[CKapTOBBI KOOpAMWHATLI HA
41 IIJIOCKOCTH KOOp JUHATHI 3 O 1 https://resh.edu.ru/subject/lesson/6921/conspect
CCPECANHBI OTPE3Ka

YpaBHEHHUS: OKPYKHOCTH,

4.2 HpHMOﬁ, Fpa(l)I/IK JUHEHHOM 5 O 3 https://interneturok.ru/lesson/geometry/9-klass/metod-koordinat/uravnenie-pryamoy
byHKUINN
Ilepecedenue npsamon ¢

4.3 p p 1 0 1 bubmmoreka L{OK https://m.edsoo.ru/7f417e18
OKPY’KHOCTBIO

VYrioBoi kKo3hduImeHT,
TAHI'CHC yTJIa HAKJIOHA,
4.4 napasuieyibHbIE U 1 0 0 https://resh.edu.ru/subject/lesson/6083/conspect/
HEPIICHINKYIISPHbIE
IIPsAMBIC

Onpenenenue
TPUTOHOMETPUUECKUX 2 0 1
bynkmit 11 yrinos ot0 10
180

4.5 bubnunotexa [IOK https://m.edsoo.ru/7f417e18

[TpeobpazoBanue puryp.
CBoiicTBa ABMIKEHHUS.

4.6 . 5 0 3 https://zftsh.online/articles/5258
[ToBopor. [TapannenbHbIit
IIEPEHOC

4.7 CHMMETpU3! OTHOCHTEIILHO 1 0 1 https://zftsh.online/articles/5258

TOYKHU U IPSIMOU

Meron koopauHaT npu
4.8 peLICHUH 2 1 1 https://resh.edu.ru/subject/lesson/6083/conspect;
TCOMCTPHUYCCKUX 3adaY.

Wroro no pazneny 204



https://m.edsoo.ru/7f417e18
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Paznen 5 BekTopsl

BekTopbl. AGcomtoTHas

https://interneturok.ru/lesson/geometry/9-

51 BEJIMYMHA klass/metod-koordinat/koordinaty-vektora
https://yandex.ru/video/preview/?
text=Paznoxxenne%20BexTopa%e20mo%20nsym
CII05KEHME 1 BLIUNTAHIE %?20nexomunHeapabiMY620BekTOpam. &path=ya
52 BEKTO ndex_search&parent-
poB .
reqid=1656071672115496-
3283450996253709298-sas6-5258-c9c-sas-17-
balancer-8080
53 VMHOSKCHIE BEKTOPOB https://interneturok.ru/lesson/geometry/9-
' P klass/metod-koordinat/koordinaty-vektora
. https://interneturok.ru/lesson/geometry/10-
DdusznyecKkun u 7
. klass/vektory-v-prostranstve/slozhenie-i-
5.4 Ir€OMETPUYECKHUN CMBICT . .
vychitanie-vektorov-umnozhenie-vektora-na-
BCKTOPOB. .
chislo
55 CkalnsipHOE ITPOU3BEICHUE https://resh.edu.ru/subject/lesson/5723/conspect
' BEKTOPOB /
https://interneturok.ru/lesson/geometry/10-
HpI/IMCHCHI/IC BCKTOPOB JIA e
klass/vektory-v-prostranstve/slozhenie-i-
5.6 peIIeHus 3a1a9

KMHCMAaTHUKHN U MCXaHUKH

vychitanie-vektorov-umnozhenie-vektora-na-
chislo

Uroro no pazgeny 9u

4 Hosroperue, . 5 bubmmoreka [{OK https://m.edsoo.ru/7f417e18
0000111eHHIE 3HAHUT
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OBHIEE KOJIMYECTBO
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9 KJIACC

HaumeHnoBaHue KosmyecTBOo yacon
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pa3zieioB H TeM KoHnTpoJbHbIE IIpakTnyeckue
n/n Bcero pecypcbl
NMPOrpamMMbl padoThI padoThbI
Pasnen [IpeoOpazoBanue mogo6usi. Yriibl BIUCAHHBIE B OKPY>KHOCTb.
Hp606pa3°BaHIfe https://multiurok.ru/files/arok-geometrii-9-klass-na-
1.1 nmoxodus . CBolicTBa 1 ;
temu-preobrazovanie-podo.html
npeoOpa3oOBaHMs
[Mpu3Haku noaoous https://math-
1.2 3 . . .
TPEYrOJIbHUKOB prosto.ru/ru/pages/circle/circle_length_number pi
ITonoGue
13 PSIMOYTOJIBHBIX 2 https://infourok.ru/material.htmI?mid=9570
TPEYTOJILHUKOB
VYTl BIUCAHHBIC B https://math-
14 2 . . .
OKPY>KHOCTH. prosto.ru/ru/pages/circle/circle_length_number pi/
Teopema o
zgom];:iegg ngeSKOB http://files.school-collection.edu.ru/dlrstore/b20277eb-
. I I())II/II’BBEE Ie)HI/II/I OTPE3KOB 2 3501-4680-bb18-
POUSBEA P 590adb91f106/Textbook/Module3/Chapt_3_06.pdf
CEeKYIIUX, TeopeMa o
KBaJ[paTe KacaTeJIbHOU
16 Hpumenente B petieHum 4 1 https://zftsh.online/articles/5258
T'COMCTPHUYCCKUX 3ada4d

Htoro 14u




Paznen 2 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CUHYCOB Penienre TpeyroJibHUKOB

2.1 Teopemsi kocurycos u 2 1 bubmmoreka LIOK https://m.edsoo.ru/7f41al2c
CHUHYCOB.
https://www.yaklass.ru/p/geometria/9-
klass/sootnosheniia-mezhdu-storonami-i-uglami-
HaXO}KI[eHI/Ie JJINH f . . .
29 CTODOI 1 BEIIH VIO 2 treugolnika-skaliarnoe-proizvedeni_-
' . ep OTLHIKOR yr 9222/sootnosheniia-mezhdu-storonami-i-uglami-
peyT treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-
8flce3e75ec2
23 Pemienne 3
TPEYTOJILHUKOB
[IpakTnueckoe
2.4 pUMEHEHHE 4 1 https://resh.edu.ru/subject/lesson/2040/main,
JJOKA3aHHBIX TCOPEM
Htoro 11u
Pa3nen3 HpaBI/IJ'IBHBIe MHOTI'OYT'OJIbHUKH. I[J'II/IHa OKPY’KHOCTHU
[IpaBunbHBIE
3.1 MHOTOYTOJIbHUKH. 3 bubnmorexa LIOK https://m.edsoo.ru/7f41al2c
JnHa OKpY>KHOCTH .
Brincarmere u https://math-
3.2 OIMCAaHHBIE 3 . . .
< prosto.ru/ru/pages/circle/circle_length_number_pi/
YCTBIPCXYTI'OJIbHUKHN
3.3 JlmHa OKPYKHOCTH 3 hitips://math-
' Py prosto.ru/ru/pages/circle/circle_length_number pi/
IIpakTHueckoe
pUMEHEeHHe 3 1 https://zftsh.online/articles/5258
JOKAa3aHHBIX TCOPEM
Hroro 124
Paznen 4I1nomanu ¢uryp. Haxoxaenue miomamei
4.1 [nomane. Haxoxaenue 3 0 1 Bu6mmoreka [JOK https://m.edsoo.ru/7f41al2c
mIomaacH



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TPEYIroJILHUKOB U
rnapajjicjiorpamma,.
dopmyiia miIomaIn
49 TPEYroJbHUKA Yepes3 JIBE https://mnogoformul.ru/ploshhad-treugolnika-formuly-i-
' CTOPOHBI M YTOJI MEXKIY kalkulator-online
HHUMMU.
dopmyna miIomaan
YEeThIPEXYrOJIbHUKA
4.3 Yyepes ero AUaroHaInu u https://mozgan.ru/Geometry/ArearQuadrangle
YIoJI
MCXKY HUMH.
[TpakTryeckoe
4.4 PUMCHEHHE https://zftsh.online/articles/5258
JIOKa3aHHBIX TCOPEM
https://www.yaklass.ru/p/geometria/9-
DopMyITbl T PATUYCOB klass/sootnosheniia-mezhdu-storonami-i-uglami-
45 BIIUCAHHOM U treugolnika-skaliarnoe-proizvedeni_-
' OIMCAaHHON 9222/sootnosheniia-mezhdu-storonami-i-uglami-
OKpYXXHOCTEH treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-
8flce3e75ec2
ITmomazne kpyra u
4.6 cekTopa. Beruucnenue https://mozgan.ru/Geometry/ArearQuadrangle
momaaeun
[TpakTryeckoe
4.7 pUMCHEHHE https://zftsh.online/articles/5258
JIOKa3aHHBIX TCOPEM
Hrtoro 194

Pa3nen 5 DnemenTsl crepeoMerpun 5S4

5.1

[TapayieabHOCTD U
NEePIEHIUKYISIPHOCTD
IPSIMBIX B IPOCTPAHCTBE

bubnuoreka ITOK https://m.edsoo.ru/8866b724



https://m.edsoo.ru/8866b724

5.2 MHOTOTPaHHUKHU 2 Bu6mmoreka LIOK https://m.edsoo.ru/8866h724
[ToBTOpEHME,
7 000011EHHE, 7 bubmmoreka LIOK https://m.edsoo.ru/7f41al2c
CUCTEeMAaTH3alMsl 3HAaHHUH
OBLIEE KOJIMYECTBO 68
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