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yueOHoro kypca «I'eomerpus»

JU1s1 oOyvarommxcs 7-9 Ki1iaccoB

Cocrasnena Ha ocaoBe ®OIT OO0



HHOACHUTEJIBHAA 3AIIUCKA

I'eomerpus Kak OOUMH M3 OCHOBHBIX DPa3[elIOB IIKOJBHOM MAaTEMATHKU, UMEIOIIMA CBOECH LENbIO
o0ecreYnTh U3y4eHrEe CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHUN M B3aUMHOE PACIIONIOKEHHE, ONTUPACTCS
Ha JIOTMYECKYIO, JI0Ka3aTeIbHYI0 JHHUIO. L[eHHOCTh M3yueHHs] TeOMETPUM Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMsl 3aK/IIOYaeTcs B TOM, YTO OOYHYaIOUIMHCSA YUYMTCS HPOBOIUTH JOKa3aTEIbHBIC PACCYXKICHMS,
CTPOUTH JIOTMYECKUE YMO3AKIIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXKHBIM, TTPOBOJIUTH PACCYKACHUS «OT IPOTUBHOTO», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropo#l nenpro U3y4eHHs] TEOMETPUH SBIISIETCS UCIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IIPH PELICHUH
KaK MaTeMaTU4YEeCKHX, TaK U MPAKTUYECKHX 33aay, BCTPEUAIOIIMXCS B peabHON ku3HH. OOydarouuiics
JOJDKEH HAy4YUTbCA OIPENeNIUTh TECOMETPUYECKYI0 (Urypy, OmHcaTh CIOBaMHU JaHHBIH YepTEX WU
PUCYHOK, HaWTH IJIOLIAJb 3€MEIbHOIO Y4YacTKa, PacCUUTaTb HEOOXOAUMYIO JIMHY ONTOBOJIOKOHHOTO
Kabesns win Tpedyemble pa3Mephl rapaka Jjsl aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BEIUMCIUTEIbHAS
JUHUA B U3ydeHHHM TeoMmeTpuu. [Ipu pemieHun 3amay MpakTUYECKOrO XapakTepa OOydaroUMiics Y4uTCs
CTPOUTb MaTEMaTHUYECKUE MOJENIN PealbHbIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCICHUS U OLIEHUBATh
aJIEKBaTHOCTB II0Jy4YEHHOTO PE3yJIbTaTa.

Kpaiine Ba)XxHO MOAUYEPKUBATEH CBSI3U F€OMETPUH C APYTUMH Y4eOHBIMHU MpeIMeTaMH, MOTUBUPOBATh
UCTIOJB30BATh OIpPEICIICHUS] TEOMETPUYECKHX (UTyp | TOHITHH, JEMOHCTPUPOBATH INPHUMEHEHHUE
MOJyYCHHBIX yMEHUH B (HU3UKE M TEXHHKE. DTH CBSI3W Hamboiiee SIPKO BUAHBI B TeMax «BeKTopbi»,
«Tpuronomerpuyeckre coOoTHoIIeHus», «Metoa koopaunat» u «Teopema ITudaropay.

VYuebublii Kypc «l'eoMeTpus» BKIIOYAeT CIEQYIOLUIME OCHOBHBIE pa3liesibl  COJEpIKAHUA:
«['eomerpuueckue ¢Gurypsl U UX CcBOMCTBa», «l3mepeHue reoMeTpuyecKuX BeIMUUH», «JlekapToBbI
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBrxkenus miockoctn», «lIpeobpasoBanus nogoous».

Ha uzyuenue yuebHoro kypca «l'eomerpus» orBoaurcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henenro), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Hauanensie nonstus reomerpun. Touka, mpsiMasi, OTpe30K, Jyd. Yroia. Bunbl yrinos. BepTtukanbHbie u
CMexHbIe yribl. buccektpuca yrina. JlIomanas, MHOrOyronbHuK. llapanienbHOCTh U NEPHIEHIUKYISAPHOCTD
MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa 0ceBOil cuMmMmeTpuu. llpumepbl cuMMeTpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHHUsI C MOMOLIBIO ILUPKYJIsd M JuHEHku. TpeyronbHuk. BricoTa, MeauaHa,
OmccekTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUM TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CaoiicTBa ¥ MpU3HAKKH paBHOOEPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MNpU3HAKU MapajulesibHbIX MHpsAMbIX. CymMMa yIJIOB TpeyrojpHUKa. BHelHue yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbIi TpeyroiabHUK. CBONCTBO MeIHMaHbl MPSIMOYTOJbHOTO TPEYroJIbHUKA, IPOBENEHHON K
runorenyse. lIpu3sHaku paBeHCTBAa MNPSMOYTOJIBHBIX TPEYrOJbHUKOB. lIpsIMOYrojibHBIN TPEYroJbHUK C
yriaom B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
00JIbIIIeM yTIIe U OOJIBIICH CTOPOHE TPEYTOJdbHUKA. [IeprieHANKYISAp U HAKIIOHHASL.

I'eomerpuueckoe mecto Toyek. buccekrpuca yria um cepeAUMHHBIM NEPHEHAMKYIAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYI, XOpJla M JUaMeTp, UX CBOHCTBA. B3auMHOE pacronoxeHHe OKPYKHOCTH U
npsimoi. KacarenpHas u cekymias K OKpyXHOCTU. OKpY)KHOCTb, BIMCaHHas B yroj. BrucanHas u
OMMCaHHasi OKPYKHOCTH TPEYTOJbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpaMM, e€ro mnpu3Hakl U cBoWcTBa. YacTHele  cilydad
napaiesIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajapaT), UX NMpPU3HAKU U CBOMCTBa. Tpamenusi, paBHOOOKas
Tpaneuusi, e€ CBolcTBa u npu3Haku. [IpsMoyronpHas Tpanenus.

Meron ynBoenuss wmeauanbl. lleHTpanpHas cummerpuss. Teopema ®aneca u  Teopema o
MIPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroiabHHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

ITonoGue TpeyrobHUKOB, KOG GUIMEeHT noaoous. Ilpuznaku nogodus TpeyroasHUKoB. [IpuMenenue
1101001l IIPH PELICHUH MTPAKTUYECKUX 3ajay.

CpoiicTBa muomazel reomerpuueckux @uryp. DopMmynbl Ui [JIOWAAM  TPEYroJIbHHKA,
napasesnorpamMma, pom6a u tpanenuu. OTHOIIEHHE oA e MoK00HBIX QUryp.

Beruucnienue miomanei TpeyrolbHUKOB U MHOI'OYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aay.

CuHyc, KOCHMHYC, TAaHI€HC OCTpPOro yria NpsSIMOYIOJbHOTO  TpeyrojipHHKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXIeCTBO. Tpuronomerpuueckue GyHkuuu yriaos B 30, 45 u 60°.

BrycanHble U LIEHTpaJIbHBIE YIJIBL, YIOJl MEXKIY KacaTelIbHOM M XOpAOH. YTIUIBI MEXAY XOpJaMu U
CEeKyIIMMU. BriMcaHHbIE W ONMCAaHHBIE YETHIPEXYTOJBHUKU. B3auMHOE pacIioniokeHnue JByX OKpPYKHOCTEH.
Kacanue oxpyxnocteil. O0miye kacareiabHble K JBYM OKPYXHOCTSIM.



9 KJIACC

Cunyc, xocunHyc, TaHnreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
@opMyJIbI IPUBEIACHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. PerieHne npakTuuecKux 3aaad ¢
HCIOJIb30BaHHUEM TEOPEMbl KOCUHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue momodus. [1omo0me cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEAEHNUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJipaTe KacaTeabHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHAIpPABIICHHbIE BEKTOPBI, MPOTHBOIOJIOXKHO HANpaBICHHbBIE
BEKTOPBbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallUyd HaJa BeKTopaMu. PasnoxeHnue
BEKTOpa M0 JBYM HEKOJUIMHEapHBbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE IIPOU3BEIEHNE BEKTOPOB,
MIPUMEHEHHE I HAXOXKACHUS UTUH U YTJIOB.

JlexkapToBbl KOOpAWMHATHI Ha IJIOCKOCTU. YpPaBHEHHS MPSMOM U OKPY>KHOCTH B KOOpJMHATAaX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MEeTOl KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroiabHHUKHW. J[[nmuHa OKpykHOCTH. ['pagycHas W paaMaHHas Mepa yria,
BBIUKCJICHHE UITMH IyT OKpykHOCTel. [Inomanps kpyra, cektopa, cerMeHTa.

JIBUKeHHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH (Guryp (dIeMeHTapHbIe MpPEICTaBICHUs).
[TapannensHbli iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo Kypca «I eoMeTpusi» XapaKTepu3yrTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY pPOCCHIMCKON MaTeMaTWKH, II€HHOCTHBIM
OTHOIICHHEM K JIOCTH)KEHUSIM POCCHUHCKHX MaTeMaTUKOB U POCCHUUCKON MaTeMaTH4YeCKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:KIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEH IpakIaHMHA U PeaH3aluy €ro MpaBs, MPEICTaBICHHEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, IPOLEAYP I'Pa)KIaHCKOIO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CY)KJICHHIO 3TUYECKHUX IPOOJIeM, CBSI3aHHBIX C
NPAKTUYECKHUM TPUMEHEHUEM JIOCTWKCHHH HayKH, OCO3HAHHEM BaXHOCTH MOPATbHO-3TUUYECKUX
MIPUHITUIIOB B ICATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B pEUICHUH NPAKTHUECKUX 3aJad4 MaTeMaTH4YecKOu
HAIpPaBJICHHOCTH, OCO3HAHUEM BXHOCTH MAaTEMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUU BCEH KU3HU IS
YCIIENIHOHM NPO(eCCHOHATBPHON JEeSITEIbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHHEM HWHAMBHUAYAIbHON TpaeKkTopuu oOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAIBHOMY W JCTETHYECKOMY BOCHPHUATHIO MAaTEMaTHYECKHMX OOBEKTOB,
3a/1a4, peleHuH, pacCyKCHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpHEHTAIel B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHS YeNIOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MAaTEeMAaTUYECKOH HAayKH Kak
ceppl 4eTOBEYECKON NeATENbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTU JJIs Pa3sBUTHs LUBUWIN3ALUY,
OBIIAJICHHEM SI3BIKOM MAaTE€MaTUKU W MaTeMaTHYeCKOW KYIbTYpOH KaK CpeIACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEUIITMH HAaBBIKAMH MCCIIEIOBATEIBCKON JICATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHPOBaHWE KYJLTYPbl 3/10POBbS W JMOIHOHAJILHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPHUMEHATh MaTeMAaTU4YEeCKUE 3HAHUs B HHTEPECax CBOETO 370pOBbs, BEIEHUS
3JI0pOBOT0 00paza >KM3HH (30pOBOE NMUTaHHE, COATAaHCUPOBAHHBIN PEXHUM 3aHITUNA U OT/AbIXA, pEryisipHas
¢u3nueckas akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NPU3HAHMEM CBOEro IIpaBa Ha
OLIMOKY U TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHHEe MaTeMaTHYeCKIX 3HAHUH ISl pelIeHus 3a1a4 B 00J1aCTH COXPaHHOCTH
OKpY KaromIel Cpe/bl, TUTAHUPOBAHMSI IIOCTYITKOB M OIEHKH MX BO3MOKHBIX TIOCIEACTBUN JUISI OKPY KAIOIIEH
Cpezbl, 0CO3HAaHMEM ITT00ANBHOTO XapaKTepa KOJOrMYECKUX Mpo0seM U MyTel ux perieHus;

8) ananTanusa K M3MEHAIOLIUMCS YCJIOBUAM COLMATBHON U NPUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEONPENEIEHHOCTH, IOBBIIICHUIO YpPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 NMPAKTHYECKYI0 NeATeNbHOCTh, B TOM YHUCIIE YMEHHE YYHTHCS y JAPYTHX JIOJCH,
MpHOOpETaTh B COBMECTHOM JIeATETbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;



HE00X0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYIUPOBATH HJIEH, MOHSATHS,

TUNoTe3bl 00 0O0BEKTAX U ABJICHUAX, B TOM UHUCIIEC paHEE HEU3BECTHBIX, OCO3HABATh JE€(MUIIMTHI COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTyallMIO, BOCIIPHUHHMAThL CTPECCOBYIO CHTYyAallMIO KakK

BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIe pPEIlIeHUs U ACHCTBUS, GOPMYITUPOBATH U
OLICHUBATh PUCKU U MOCIECTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruyeckue AelicTBUA:

BBISIBIIITh M XapaKTEpU30BATh CYIIECCTBEHHBIC NPHU3HAKKM MAaTEMaTHUECKUX OOBEKTOB, MOHSTHH,
OTHOLICHUHA MEXIYy NOHATUAMH, (OpMYyIUpOBaTh ONPEAEICHUsS IOHATHH, yCTaHAaBIMBAaTb
CYIIECTBEHHBbIN IMpHU3HAK KiIacCU(UKaLMU, OCHOBaHMS AJIs OOOOLIEHHsS U CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OpPMYJIHMpPOBaTh W  NpPeoOpa3oBbIBaTh  CYXKJEHHsS:  yTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M MPOTHBOpEUMs B (pakTax, JaHHBIX,
HAOJMIOACHUAX W YTBEPXKACHUSX, Mpeiararb KPUTEPUU Ui BBIIBICHUS 3aKOHOMEPHOCTEH |
IIPOTUBOPEYUI;

JienaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIH4YECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSIMBIE U OT MIPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JIOKa3aTeNbCTBA  MareMaTH4YecKuX  (DakToB,  BBICTpAauUBaTh
apryMEeHTaluI0, NPUBOJUTH TNPUMEPbl U  KOHTPIPHUMEPHI, OOOCHOBHIBaTb COOCTBEHHbIE
pacCyXIcHHUs,

BBIOMpPATh CMoco0 pemieHus ydyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB pELICHUS,
BbIOMpaTh HanOoJiee MOIXOAAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUs, POPMYIUPOBATH BOIPOCHL,
buKcupyroImue MpoTHBOpPEUne, NMpodIeMy, CaMOCTOATEIBHO yCTAaHABIMBAaTh MCKOMOE W JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTH TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT, HeOOJbIIoe
UCCIIEIOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBeKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXTY COO0Ii;

CaMOCTOSITENIbHO  (hopMyJIMpoBaTh OOOOIIEHHST M BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HaAOJIOICHNs, WCCIIEIOBAHMS, OLIEHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M
0000IIIeHMIT;

IIPOTrHO3UPOBATHE BO3MOXXHOC Pa3BUTHEC MPOLECCA, a4 TAKXKE BBIJIBUTATH MNPCAIIOIOKCHUA O €ro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, TAaHHBIX, HEOOXOAUMBIX ISl pEIICHUS
3a/1a4y;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH MH(GOPMALIMIO PA3THMYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;



BbIOMpATh (GOpMy MpeACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBATH pEIIaeMbIC 33aul CXEMaMH,
TuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU;

OLIEHUBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHSIM, MPEUIOKEHHBIM — yUYUTEIEM WM
cOpMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBINA PE3yJIbTaT;

B X0Jie 00CYKIeHHs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI, MPOOJIEMBI, perraeMoi
3a/lauM, BBICKa3blBaTh WJIEM, HALCJICHHbIE HAa IOMCK PEIICHHS, CONOCTaBIATH CBOU CYXACHUS C
CYXKICHUSIMH APYTUX YYACTHUKOB JUANOra, OOHApYKMBAaTh pa3liMyhe U CXOJCTBO MO3MIIMIA, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTaBIsATh  PEe3yNbTaThl  pElIeHUs 3a7aud, OSKCIEpUMEHTAa, HCCIENOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4&€TOM 3ajau MPE3eHTAluu U O0COOEHHOCTEH
ayJIMTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAIbHON pabOThI MpPU pELUICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1a4;

MPUHUMATH LEJdb COBMECTHOM [EATENbHOCTH, IJIAHHUPOBATh OPTraHU3AIMIO COBMECTHOW paboThl,
pacrpenenars BUAbI paboT, JOroBapuBaThCs, 00CYXKIaTh MPOLECC U pe3ynbTaT paboTel, 0000IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popmax paboTel (00CykeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI H
JpyTHe), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMHU
KOMaHJbl, OIICHMBaTh KayeCTBO CBOErO0 BKIaJAa B OOMMHA MPOAYKT IO KPUTEPUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOJACHCTBHSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBHA

Camoopranuzanusi:

CaMOCTOSITENIbHO COCTABIIATH IJIaH, aJITOPUTM pELIeHUs 3a7a4M (MM €ro 4acTb), BEIOMPATh Cr1ocoo
pelieHns ¢ y4€ToM HMEIOLUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBAaTh BapUaHTHI PELIEHUI ¢ yu€TOM HOBOI MHQOpPMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BIAJETh CIIOCOOAMU  CaMOIPOBEPKHM, CAaMOKOHTpPOJII Ipolecca U pe3yibTaTa peIIeHUs
MaTeMaTHYECKOH 3a7auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, HAHIEHHBIX OIINOOK, BBIIBICHHBIX TPYIHOCTEH;
OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa NEsTeIbHOCTH MOCTaBICHHON LIENHU U YCIOBHSM, OOBACHATDH
OPUYMHBI  JOCTWKEHHMsS] WM HEJAOCTWKEHMsS 1eJH, HaxXOJUTh OIMMOKYy, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjacce 00yJaromuics MOTyIUT CICIYIONHNE TPEIMETHBIC PE3YJIbTATHI:
Pacnio3naBaTh W3ydeHHblE TeoMeTpuyeckue (UTyphl, OMPENENATh HUX B3aUMHOE pPaclOJIOKEHUE,

H306paH(aTB TCOMCTPHUICCKUC (I)I/Il"ypBI, BBITIOJIHATE YEPTCIKU IO YCJIOBHIO 3aJavH. I/I3MepHTB JIMHEHHBIE U
YIJIOBBIC BCIIMYUHBL. PemiaTe 3agaun Ha BEIYUCIICHUE JJIUH OTPC3KOB U BCJIMYUH YI'JIOB.



Jlenate rpyOylo OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYUH MPEAMETOB B PEAIbHOM JKU3HU, pa3MEpOB
MPUPOAHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUNHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7ad4aM.

Ilonp30BaTbCsl NpU3HAKAMM PABEHCTBA TPEYTrOJBHUKOB, MWCIIOIB30BATh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEHICHUH 33]1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKICHHS C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl IPU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM MEIUAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1ad.

Onpenensth MapajuiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE OOpa3yeT C HUMH CEKYIIas.
Onpenenars NapajuieIbHOCTh MPAMBIX C MOMOIIBI) PaBEHCTBA PACCTOSHUK OT TOYEK OJHOM IpPSMOHM 10
TOYEK APYrOU MPSMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BBHIYMCICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPUUYECKUX
3a/layax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOIOYIOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHNH ABYX MapauIeIbHBIX MPSAMBIX CeKylleil. Pemars npakTuueckue 3a1a4u Ha
HAaxO0’KJICHUE YTJIOB.

Bnagers moOHATHEM T'€OMETPUUECKOTO MecTa TOYeK. YMETh OMNpEeNeNiaTh OHCCEKTpUCY yria Hu
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

@opMyIMpPOBATH ONPEACIICHUS OKPYKHOCTH U KPyra, XOpZAbl U AMAMETPA OKPYKHOCTH, IOJIb30BATHCS
HX CBOMCTBaMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPU PEIICHUU 3a/1a4.

Bragers moHsATMEM ONMCAaHHON OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMEThb HAaXOOUTh €€ LIEHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEepeceKaloTcs B OJHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC IEPIIEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Biagere monsiTHeM KacaTeNbHOW K OKPYXKHOCTH, IIOJIb30BATHCS TEOPEMOM O INEPIEHIUKYISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonb30BaTbcsi MPOCTEUIIMMU TE€OMETPUYECKUMU HEPAaBEHCTBAMH, IIOHMMATh HMX MPAKTUUYECKUU
CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO [IUPKYJIS U IUHEHKH.

K koHIly 00yueHus B 8 kjacce 00y4aroImuiics MoIyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

PacnozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, IOJIb30BATHCA UX CBOMCTBAMU
IIPU PEIICHUH F€OMETPUYECKHX 3a/1ad.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHUSI METUAH TPEYToJIbHUKA (LIEHTpa Macc) B PELLICHUH 3a]1a4.

Brnaners moHATHEM CpenHEW JIMHUM TPEYrOJbHHMKAa M TpANEUUH, MPUMEHATh MX CBOMCTBA IIPU
peuieHUU reomeTpuueckux 3anay. Ilomb3zoBarbes Teopemon dajteca M TEOPEMOW O IPONOPLIUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JIJI PEIICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHsaTh MpU3HAKU TOA00HUS TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit [Tudaropa nyist pemeHuss reOMeTPUUECKUX U MpaKTUYecKuX 3agad. CTpoOuTh
MAaTeMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3aZadyaxX, CaMOCTOATENIBHO JejaTh 4YepTEX U HAXOIWUTh
COOTBETCTBYIOIINE JITUHBI.

Brageres noHATHSAMH CHMHYCA, KOCHHYCAa M TaHIT€HCAa OCTPOTO YIUIA MPSMOYTOJIBHOTO TPEYTrOJIbHUKA.
[Tonp30BaTbCs ITUMHU MOHATUSAMMU IS PELICHHUS TPAKTUYECKHUX 3aa4.

Breruncnsate (pa3nuyHbIMU CIIOCOOAMHM) TUIOMIAAh TPEYTrOJbHUKA M TUIOIIATH MHOTOYTONBHBIX (UTYD
(monb3ysich, A€ HEOOXOAUMO, KalbKyasiTOpoMm). I[IpuMeHSTh NONydeHHblE YMEHHS B MPaKTUYECKUX
3a/1a4dax.

Brnaners NOHATHAMH BOIMCAHHOTO U LIEHTPAIBHOIO YTJla, UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJIax,
yriaax MEeXIy XOpJAaMu (CeKYIIMMH) U yIiie MeXAy KacaTelbHOW U XOPJOW MPHU PEHICHHH TeOMETPUIECKUX
3a/1a4.



Bnanetp NOHATHMEM  ONUCAHHOTO  4YETBIPEXYTOJbHHKA, IMPUMEHATH CBOICTBA  ONMCAHHOIO
4eThIPEXYTOJbHUKA MPU PEIICHUH 3a]1a.

[IpuMeHATh TONyYEHHbIE 3HAHHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKUE MOJETH s 3a1ad
peanbHOM JKU3HU U IPOBOJIUTH COOTBETCTBYIOIIME BEIYUCICHHS ¢ IPUMEHEHHEM TOJ00HS U TPUTOHOMETPUHN
(mONB3YSACh, TIe HEOOXO0IUMO, KAIbKYISATOPOM).

K koH1y 00yueHus B 9 kiacce 00y4aroImuics MoJyduT Caelyrolue NPeIMETHbIC Pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (QYHKUIUU OCTPBIX YIJIOB, HAXOIUTh C HMX IOMOIIBIO DPA3IUYHBIC
AJIEMEHTBI IPSAMOYTOJIBHOTO TPEYrojbHHUKA («peUIeHHEe MPsIMOYrOJbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KaJbKYJISATOPA) JUIMHBI U YIUIbI JUI HETAOJINYHbIX 3HAYEHUH.

[Tonp3oBaTtbes (opMynamMu MPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXAECTBOM JUIs
HAXO0XKJICHUS COOTHOIICHUH MEXIy TPUTOHOMETPUYECKIMH BETHYUHAMU.

Hcnonp30BaTh TEOpEMBl CHHYCOB W KOCHHYCOB /ISl HAaXOXKJICHHS pPAa3IUYHBIX 3JIEMEHTOB
TPEYToJIbHUKA («peIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEIIEHUH F€OMETPHUECKUX 3a/au.

Brnaners monsaTHAMH NIpeoOpa3oBaHMs M0J00US, COOTBETCTBEHHBIX 3JEMEHTOB IMOJOOHBIX (uryp.
[Tonp30BaTbest CBOWCTBAMH MOJIOOMS MMPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAUThH YIIIBI Y
no100HBIX ¢uryp. [IpuMeHATs cBoOMcTBAa OJOOMS B MPAKTUYECKUX 33/7a4ax. YMETh MPUBOAUTH IPUMEPHI
0JIOOHBIX (PUTYP B OKPY’KaIOLIEM MHUDE.

[Tonp30BaTbes TeOpeMaMu O MPOU3BEIEHUH OTPE3KOB XOpJ, O NMPOU3BEICHUM OTPE3KOB CEKYIIHUX, O
KBaJparTe KacaTeJIbHOM.

[Tonmp30BaThbCss BEKTOpaMHU, MOHUMATh WX T€OMETPHUYECKUI M (PU3MUYECKUI CMBICI, IPUMEHSATh UX B
peLICHUHM TeOMETPUYECKUX U (U3MYecKuxX 3anad. lIpuMeHsTh cKalaspHOE NpPOM3BEAECHUE BEKTOPOB IS
HaXO0XKJCHUS JJIUH U YIJIOB.

[Tonmp30BaThcss METOIOM KOOPAWHAT HA IIOCKOCTH, NMPHUMEHATH €r0 B PEUICHUH T'€OMETPUYECKUX U
MPAKTUYECKHX 3a/1a4.

Brnanets NOHATUSAMU NPAaBUIBHOIO MHOTOYTOJIbHUKA, AJIUHBI OKPY>KHOCTH, JUIMHBI 1yTH OKPY>KHOCTH
U pajMaHHOW Mephl yIria, yMeTh BBIYMCIATH IJIOUIAJb Kpyra M ero yacreil. IIpuMeHsTh mosyueHHbIE
YMEHUS B IPAKTUYECKUX 3a/1a4aX.

HaxomuTe ocu (MM LEHTPBI) CUMMETPHH (QHUTYP, TIPUMEHSTH JIBUKCHHUS TUIOCKOCTH B MPOCTEHIINX
clryyasx.

[IpuMeHATh MOJy4YEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJAEIM A 3aj1ad
peambHOH JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM Moxo0us u
TPUTOHOMETPUUECKHUX (QYHKIHH (ITOJIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiiue reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 1 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4
> OBTOpeHHE, 060bIeHNe SHaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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7 KJIIACC

TPEYroJIbHUKAX U IIEPBUYHBIC
MIpPEICTaBICHUS

0 paBHbIX (purypax. Tpu
[IPU3HAKA PABEHCTBA
TPEYrOJIbHUKOB.

[ Ipn3Haky paBeHCTBA
[IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

CBOICTBO MEIUAHBI

HaumeHoBanue pa3jiesia KosmuectBo |{OCHOBHOE coiep:KaHue OcHOBHBbIE BU/IbI IEITEJILHOCTH 00YYAKOIIHUXCSH
(TeMBI) Kypca 4acoB
[ Ipocreirie reoMeTpuIecKue 14 I Ipocreimme reomerpudeckre (PopMyJIHpPOBATH OCHOBHBIE IIOHATHS U ONPEICIICHHUS.
(Urypsl 1 UX CBOMCTBA. 0OBEKTHI. Pacno3HaBaTh U3y4eHHbIE FeOMETpUYECKUe GUTypHl,
l3MepeHre reoMeTpruIeCKuX MHOrOyrojapHUK, JIOMaHas.  [ONPeaeasTh UX B3aMMHOE PACIIOI0KEHHE, BBINOJHATH
BEIMYUH CME)KHBIE U BEPTUKAJIBHBIE  [MEPTEK MO YCIOBUIO 3a1a4H.
YIJIBL. IIpoBOoaAMTH IPOCTENIINE TIOCTPOCHHUS C IIOMOLIBIO LIUPKYJIS
PaboTa ¢ mpocTedmuMu Y TNHEWKHU.
YCPTEKAMU. M3MepATH JINHEWHBIE U YTII0BbIE BETUYNHBI
l3MepeHue INHENHBIX U reOMETPUUECKUX U MPAKTUYECKUX OOBEKTOB.
YTJIOBBIX BEJIMYUH, OnpenensiTe «Ha IJ1a3» pa3Mepbl peaibHbIX 00bEKTOB,
BBIUMCIICHUE OTPE3KOB U MPOBOANTH IPyOYIO OLIEHKY UX pa3MEpOB.
YTJIOB PemaTe 3a1a4n Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH
YTJIOB.
PemaTe 3a/1a4u Ha B3aMMHOE PACIIOIOKEHHE
reoMeTpruecKux Guryp.
IIpoBoauTsk Ki1accu(PUKAIHIO YTIOB, BBIYHCIATH
UIMHEWHBIE U YIJIOBbIEC BEJIMYUHBI, IPOBOJIUTH
HEe00XO0IMMBbIE JJOKa3aTEJIbHbBIE PACCYKICHMUS.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHS TEOMETPUH
TpeyronbHUKN 22 [loHsiTHE O pAaBHBIX Pacno3HaBaTh Iapel PaBHBIX TPEYTOJIbHUKOB HAa TOTOBBIX

"yepTekax (C ykazaHHEeM MPU3HAKOB).

BoiBoaM TS crie/1cTBYSA (PAaBEHCTB COOTBETCTBYIOIINX
HJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
MDopMyJIMPOBATH OIPENIEICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJILHOT0, pAaBHOOEIPEHHOTO,
[PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeMaHbl TPEYTOJIbHUKA; CEPEANHHOTO NIEPIIEHANKYIISIpa
0Tpe3Ka; MepuMeTpa TPEYroJbHUKA.

DopMy.IMpPOBATH CBOICTBA U IPU3HAKH PABHOOEAPEHHOTO
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[PSAMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3E.
PaBHOOEIpEHHBIC U
[PaBHOCTOPOHHHE
TPEYTOJIbHUKU.

[Ipru3Haku 1 cBOICTBA
[paBHOOEPEHHOTO
TPEYTOJIbHUKA.

HepaBeHcTBa B reomeTpuu.

[ IpsiMOyTrOnbHBIN
TPEYroJabHUK € yriaoM B 30°

TPEyrojbHUKA.

CTpouTh YepTeXkH, peliaTh 32Ja4H C IOMOLIBIO
HaXO0’KJICHUsl PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTroJIbHUKOB B 3a/1a4ax.

Hcnosb30BaTh HUQPPOBHIE PECYPCHI 1JISl HCCIe0BAHUA
CBOWCTB U3y4aeMbIX QUTYD.

3HAKOMMTBCS C HCTOPHEH pa3BUTHS TEOMETPUU

I 'eomeTpHryeCKre IOCTPOCHNUS

MMaMETpP X CBOKCTBA.
KacarenbHast K OKpYKHOCTH.
OKpYXHOCTb, BIIUCAHHAS B
YTOJL.

[Tonsitue o ' MT, npumenenue
B 3a7a4ax. buccekrpuca u

CEepEIMHHBIN NTEPIEHIUKYIISP,

[TapasienpHble MIpsiMbIE, CYMMa 14 [TapannenbHble npsMble, X  (POPMYJIMPOBATh NOHATHE 1aPAJUICIBHBIX MIPSIMBIX,

YTJI0B TPEYTOJIbHUKA cBorcTBa. Hakpect nexaiye, [HaX0AUTh IPAaKTUYECKUE IPUMEPBI.
COOTBETCTBEHHBIE U M3y4aTh cBOlicTBa YIi0B, 00pa30BaHHBIX IIPH
0THOCTOPOHHUE YTJIBI, [IEPECCUCHUH NapaJUICIIBHBIX MPAMBIX CEKYILEH.
00pa3oBaHHbIE IIpoBoAUTH 1OKA3aTENbCTBA [1APAJJICIIBHOCTH ABYX
[IPU IIEPECEUEHUN [PSIMBIX C IOMOIIBIO YIJIOB, 00pa30BaHHbBIX IPU
MapauIeIIbHBIX IPSIMBIX [IEPECECUCHUH DTUX IIPSIMBIX TPETHEN MPSIMOM.
cekyiueit). [Ipusnax BbI4UCAATH CyMMY YIJIOB TPEYTOJIbHUKA U
MapauIeIbHOCTU IIPSIMBIX MHOI'OYT'OJIbHUKA.
uepes paBeHCTBO paccTosHui [HaxoauTh dyncioBble U OyKBEHHbIE 3HAUEHUS YTIIOB B
OT TOYEK OJAHOU MPSAMOM 10  [FEOMETPUUYECKUX 3aJlayaX C UCIIOIb30BAHUEM TEOPEM O
BTOPOU MPSMOM. CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTI'OJIbHUKA.
CyMMa yIJIOB TPEYrojibHUKA. (JHAKOMHTBCH ¢ MCTOPHEH pa3BUTHUS T€OMETPUN
BHeHNE yIriibl TPeyTrOJIbHUKA

OKpYy’>KHOCTb U KPYT. 14 OKpy’>KHOCTb, XOpZAa U DopMyJIHPOBATH ONPeEIEeIEeHH . OKPYKHOCTH, XOPABL,

aMeTpa M KacaTelnbHOM K OKkpyx)HOCTH. M3y4aTh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEIKH.
Hccaenosarb, B TOM YHCIIE HCNOJIb3YS M poBbIE
pecypchbl: OKPYKHOCTb, BIIMCAHHYIO B YI'OJI; LIEHTP
OKPY’KHOCTH, BIMCAHHOU B YI'OJI; PABEHCTBO OTPE3KOB
KacaTeIbHbIX.

HUcnoan3oBarb meron ' MT st nokazarenbcTBa TEOpEM O
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KAaK T€OMETPUYECKUE MECTA
TOYEK.

OKpY>XHOCTb, OIIMCAaHHAs
OKOJIO TPEYT OJIBHUKA.
OKpY>XHOCTb, BIIUCAHHAS

B TpeyrosibHUK. [Ipocrenme
3aJa4d Ha IOCTPOEHUE

MepeceUeHN OUCCEKTPHC YIIIOB TPEYTOJIbHUKA U
CEpPEAMHHBIX MEPIICHAUKYISPOB K CTOPOHAM TPEYTOJIbHUKA C
rmomoriso I'MT.

OBJ1ageBaTh NOHATHAMH BIIMCAHHON M OIKUCAHHONI
OKPY>KHOCTEH TPEYroJibHUKA, HAXOAMTh LIEHTPbI 3THX
OKPYKHOCTEH.

Pemats OCHOBHBIC 32/1a4H HA MOCTPOEHME: YyTIJIa, PABHOTO
NTAaHHOMY; CEpEIMHHOTO MEPIEHANKYIISPa JAHHOTO OTPE3KA;
MPSIMOM, MPOXOASIICH Yepe3 JaHHYIO TOUKY U
NepIeHINKYISIPHOM JAHHOM MPSMOM; OMCCEKTPHCHI TaHHOTO
yIJ1a; TPEYTrOJIbHUKOB 10 Pa3JIMYHBIM 3JIEMEHTaM.
3HAKOMHUTLCS ¢ HCTOPHEl pa3BUTHS TEOMETPUU

[ToBTOpeHue, 06001IeHNEe 3HAHUIA 4 [ToBTOpeHue u 0606menue  [Pemarthb 3a1a4uM Ha MOBTOPEHUE, HILTIOCTPUPYIOIIHE CBSI3U
OCHOBHBIX TOHSTUH U MEXIY Pa3TuYHBIMH YaCTAMH Kypca
METOJIOB Kypca 7 Kiacca

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
I1 4
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

8 KJIACC
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HaumenoBanme pasjaesia

KoauuecTBoO

OcHoBHoOE conepxanue

OcHOBHbBIE BU/IBI 1eITEJILHOCTH 00YYAKOIIHUXCSA

(TemMBI) Kypca 4acoB
YeThIpEXyroJbHUKH 12 [ lapannenorpamm, ero N300paxarh U HAXOAUTH HA YEPTEKaX YEThIPEXYTOIbHUKU
IIPU3HAKYU U CBOMCTBA. [Pa3HBIX BUJOB U UX 3J1€MEHTHL. DOPMYJIMPOBATH
HactHble cinyyan onpeeeHUsI: TapajUIesorpaMmma, IpIMOYTroIbHUKA, poMOa,
MapajuieIorpaMmmMoB KBaJlpara, Tparneuuu, paBHOOOKOI Tpanenuu, mpsiMoyroJibHOI
(psIMOYTOJILHUK, POMO, TpaIreLyH.
KBaJpaT), UX MPU3HAKU U /loxka3pIBaTh M HCI0/1b30BATH NPH PELICHUH 32124
cBoycTBa. Tpamenus. [IPU3HAKU U CBOMCTBA: ITapajlieorpamma, npssMOyroJjbHHUKa,
IPaBHOOOKAS U pomOa, KBaJiparta, Tparneuuu, paBHOOOKOM Tpamnenuu,
[IPSIMOYTOJIbHASI TPAIELMK.  [[IPAMOYTOJIBHOW TpaleLuu.
Meton ynBoeHnus meauanbl. [IpuMeHSITb MeTOA YABOCHUS MEAWaHbl TPEYroJIbHUKA.
[{eHTpasbHAsE CUMMETPHUS Hcnonb3oBath 1UQPOBBIE pecypchl IS HCCIEAOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.
3HAKOMMTBCS C HCTOPHEH pa3BUTHS TEOMETPUU
Teopema daneca u Teopema o 15 Teopema ®asneca u TeopeMa  IIpoBOAUTH MOCTPOCHUSA C IOMOILBIO LUPKYJIS U JIMHEUKH C

MMPOINMOPLHUOHAIIBHBIX OTPE3Kax,
HO,I[O6HBI€ TPCYTOJIbHUKU

0 IIPOITOPLIMOHATILHBIX
OTpE3KaxX.

CpenHsist TMHUS
TpeyroiapHuka. Tparenus, e€
CpEIHSIS JIMHMUSL.

[ IponiopuroHanbHbIE
OTPE3KH.

L{eHTp Macc B TpEyTrOJIbHUKE.
[TonoOHBIE TPEYTONBHUKH.
Tpu npu3Haka nogoous
TPEYrOJIbHUKOB.
[Tpumenenue nogoous npu
[PEIIEHNN TPAKTHYECKUX
Bajay

MCII0JIb30BaHue TeopeMbl dasneca u TeopeMsl

0 MPOIMOPILIMOHANBHBIX OTPE3KaX, CTPOMTh YETBEPTHII
MPOTIOPLMOHAIBHBIA OTPE30K.

IIpoBoaUTH A0KA3ATEIBCTBO TOTO, YTO MEAHAHBI
TPEYroJbHUKA MEPECEKal0TCs B OAHON TOUKE, U HAXOAUTh
CBSI3b C LICHTPOM MaccC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
MEAHUAHBbI ACIIATCA TOYKOH UX NepeCcCUCHM.

HaxoauThb 110/100HbIE TPEYTOJbHUKH HA FOTOBBIX YEPTEXKAX C
yKa3aHMEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
PemiaTh 3a1a4M Ha 110100HBIE TPEYTOJIBHUKU C TIOMOIIBIO
CaMOCTOSITENILHOTO MIOCTPOEHUS YePTEKEN U HAXOKICHUS
M0TOOHBIX TPEYTOJILHUKOB.

IIpoBoaAUTH J0KA3aTEIBCTBA C CIIOJIB30BAHNUEM PU3HAKOB
no1o0usl.

/loka3bIBaTh TpU NPU3HAKA TOA00US TPEYTOJIHHUKOB.
IIpuMeHATH M0JIy4YeHHbIE 3HAHUS TIPU PEIICHUN
rCOMETPHUICCKUX U IMPAKTHYCCKUX 3a/1a4.

3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTHSI TEOMETPUHI
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ITmomans. Haxoxnenue
[JI0IAJEH TPEYTOJIbHUKOB U
MHOT'OYTOJIbHBIX (pUryp.
[Tnomaau mogoOHbIX GUryp

14

CBoiicTBa IUIOIIAIEN
rEOMETPUIECKUX UTYD.
DopMyIIBI TS TUTOIIATN
TPEYroJbHUKA,
napajuiesiorpaMmma, TParemyH.
Beraucienue miomaaci
CIIOKHBIX (PUTYD.

[Mnomaau Guryp Ha
KieTyaToit Oymare. [Lnomanu
MoT00HBIX (Uryp.

3a1aun ¢ MPaKTHYECKUM
COJIepIKaHUEM.

IPerienue 3ama4d ¢ HOMOIIBIO
METO/Ia BCIIOMOTaTCIIFHOM
[JIOIA N

OBJ1aieBaTh NePBUYHBIMH NPEACTaBJICHUAMHU 00 o01Iei
Teopuu Iionaau (Mepsl), (popMyJIMpPOBATh CBONCTBA
[UIOILA/M, BBIACHATH UX HAIJIAHbIN CMBICI.

BoiBoauTh (hopMyIIbI IUTOMIAHM TapajliesorpaMmma,
TPEYroJIbHUKA, Tparneuuy U3 GopmMyJisl IUIOIIAIH
MPpsSIMOYTOJIbHUKA (KBaapaTa).

BbIBoANTH (HOPMYIIBI IJIOLAN BITYKIIOTO
YEeTHIPEXYTOIbHUKA Yepe3 IUaroOHald U IOl MEXy HUMH.
HaxoauTth ruomanu puryp, n300pak€HHbIX Ha KJIeT4aTON
Oymare, HCIOJIL30BaTh pa3oueHue GUrypsl Ha YacTH U
NIOCTparBaHUeE.

Pa30upaTh NpuMepbI HCIIOIB30BaHUS BCIIOMOT aTEIbHOM
TUIOILAAM IS PELICHUs TeOMETPUUYECKHX 3ajay.
HaxoauThb ruioma iy noJo0HbIX GUTryp.

BbIuncasiTh 10111 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemiaTh 3a1a4u Ha IJIOMIAh C MPAKTUYECKUM COJICPIKaHHEM

Teopema [Iudaropa u Hauana
TPUTOHOMETPUU

10

Teopema [Iudaropa, u e€
MpUMEHEHHE.
Ornpenenenue
TPUTOHOMETPHUUECKHIX
(byHKIIHI OCTpOTOo yria
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPHUYECKHE
COOTHOILICHUS

B IIPSIMOYTOJTEHOM
TPEYroJbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXKJIECTBO

Toka3zbiBaTh Teopemy [ludaropa, ucnoab3zoBarth e€ B
PAKTUYECKUX BBIUMCICHUSX.

@ opMyJIMPOBATH OIIPENETICHHSI TPUTOHOMETPUUYECKUX
(byHKIIUI OCTPOTO yIiia, HPOBePATHh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKNE COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MccnenoBarb COOTHOUIEHHSI MEKAY CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriaMmu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOopMyIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO IS HAXO0XKICHUS
COOTHOILIEHUI MEX]Ty TPUTOHOMETPUYECKUMH (PYHKIUAMU
[Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpumeHATH NOTy4YEeHHbIE 3HAHUS U YMEHUS MPU PEIICHUN
MPaKTUYECKUX 3a]ad.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS TECOMETPUUI
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Y16l B OKPY>KHOCTH.
BHI/IcaHHBIe U OIINCAHHBIC
YETHIPEX YT OJIbHUKH.
KacareapHbie

K OKpykHOCTH. Kacanue
OKPY’KHOCTEN

13

BrucaHnHble U LIEHTpPaJIbHBIE
YTJIBI, YTOJl MEXIY
KacaTeJIbHOU U XOPJIOH.
YTl MEXIY XOpAaMHU U
CEKYILIMMH.

Brimucanuble 1 ONMCaHHBIC
UETBIPEX YT OJIBHUKH, UX
[IPU3HAKU U CBOMCTBA.

[ [pruMeHeHre 3TUX CBOWCTB
[pU PEIICHUN
FEOMETPUYECKHX 3a7au.
B3anMHOE pacronoxeHue
IMBYX OKPYXHOCTEH, 00I1IHe
KacaTeJbHbIE.

Kacanue okpyxHOCTEN

@opMy.IHpPOBATH OCHOBHBIE ONPE/IEIICHNUS, CBI3aHHbIC

C yIJlaMu B Kpyre (BIMCAaHHBIN YIroJl, HEHTPAJIbHBINA yroJl).
HaxoauTh BIIMCaHHBIE YIJIbI, ONUPAOLINECS HA OHY AYTY,
BbIYHCJIATD YIJIbI C IOMOILIBIO TEOPEMBI O BIMCAHHBIX yIiax,
TEOPEMbI O BIMCAHHOM YEThIPEXYTOJbHUKE, TEOPEMBI O
LIEHTPAJILHOM YTJIE.

HccaenoBarhb, B TOM 4KCIIE C TOMOUIbIO IU(DPOBBIX PECYPCOB,
BIIMCAHHBIE Y ONIMCAHHBIE YETHIPEXYTOJIbHUKHU, BBIBOAUTD UX
CBOWCTBA U IIPU3HAKH.

Hcnonb30BaTh 5TH CBOMCTBA U MPU3HAKY [P PEILICHUU 3a1a4

[ToBTOpenue, 0000IIeHNE 3HAHNI 4 [ToBTOpEHNE OCHOBHBIX PemaTe 3a1a4u Ha TIOBTOPEHUE, WILUTIOCTPUPYIOLIUE CBSI3U
MOHATUI U METO/I0B KYPCOB 7 MEX/y Pa3IMYHBIMU YaCTAMU Kypca
1 8 Kj1accoB, 0000IIIEHIE
BHAHUI

OBILEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TIO y; b Kpyra g 8 bubmmorexa [IOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
1
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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9 KJIACC

CJIO’KEHUE U BRIUYUTAHUE
BEKTOPOB, YMHOKEHHUE
BEKTOPA Ha YUCJIO.
Duznueckuii 1

HaumenoBanme pasjaesa KoauuecTBO OcHoBHoOE conepkaHue OcHOBHBIE BU/IBI 1eITEJILHOCTH 00yYAOIIHXCS
(TeMBI) Kypca 4acoB
Tpuronomerpus. Teopembl 16 Onpenenenue DopMyJIMPOBATH ONpeeJIeHUs TPUTOHOMETPUYECKUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX (OYHKITUH TYIBIX U MPSMBIX YTIIOB.
Pelenne TpeyroJbHUKOB ¢dyukuit yrnoB ot 000 1o [BeIBOAMTB T€OpeMY KOCHHYCOB M TEOPEMY CHHYCOB (C
18001, dopmyibt [paAyCcOM ONMCAHHOMN OKPYKHOCTH).
[IPUBEICHUS. BoiBoauTh GopMyJibl 1151 BHIYMCIEHUS IJI0IIAAel
Teopema KOCHHYCOB, TEOpEMa/C HCIIO0JIb30BAHMEM TeopeM TPUroHoMeTpuH (hopmyrna
CUHYCOB. [JI0IAU TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKAY
PerieHue TpeyronbHUKOB.  [HUMH, (OopMyJia IJIOIIAU YEThIPEXYTOJIbHUKA YEPE3 €TI0
[IpakTHyeckoe MPUMEHEHNE |[TUATOHAIU U YTOJl MEXKy HUMU).
NTOKAa3aHHBIX TEOPEM Pemath TpeyroyibHUKU.
PemaTh npakTuyeckue 3a/1auu, CBOJAIIMECS
K HaX0)KJICHUIO PA3JIMYHBIX DJIIEMEHTOB TPEYTOJbHUKA
[TpeoOpa3zoBanue mo100us. 10 [lonsitne OcBauBaTh MOHATHE [TPEOOPA30BAHUS MTOTOOUS.
MeTpuueckne COOTHOILIEHUS 0 mpeodpazoBannu nogodus. [McecaenoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (UTYpP TIPU
B OKPYXHOCTH COOTBETCTBEHHBIE 3JIEMEHTHI [TPE0Opa30BaHUU OI00US.
MOI00HBIX pUryp. Haxoauthb npuMepsl 10100 B OKpYKaroIlien
Teopema NEUCTBUTENILHOCTH.
0 MPOU3BEACHUN OTPE3KOB  [BBIBOAMTH METPUUECKHUE COOTHOIICHUS MEX]y OTpE3KaMu
XOpA, TEOPEMA O XOp, CEKYIHX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM
MPOU3BEACHUN OTPE3KOB BIHCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
CEKYILUX, TEOPEMA O PemaTh reoMeTprYECKHE 3aa4U U 33Ja41 U3 pealbHON
KBaJipaTe KacaTelbHOM. PKU3HU C MCTIOJIb30BAaHUEM MTOI00HBIX TPEYTOJIbHUKOB
[IpumeHeHMe B pelieHnn
reOMETPUYECKUX 3a/1a4
BekTopsl 12 Onpenenenne BEKTOPOB, M cnoJib30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,

ucce10BaTh TeOMETPHUECKUH (TIepeMeleHne) 1
(bu3nueckuii (cuiia) CMbICIIBI BEKTOPOB.

3HATH ONpeesIeHus1 CyMMBbI U pa3HOCTH BEKTOPOB,
[YMHO>KEHUSI BEKTOpa Ha YHCJIO, HCCJIe0BATH

FGOMCTpI/I‘-ICCKI/Iﬁ CMBICJI

TCOMeTpI/I‘{eCKI/Iﬁ u (I)I/I3I/I‘{CCKI/II7I CMBICJIBI OTHUX onepaunﬁ.
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BEKTOpOB. Paznoxenue
BEKTOpA IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.
KoopaunaTel BEKTOpA.
CKaJIIpHOE TTPOU3BEICHUE
BEKTOPOB, €r0 MPUMEHEHHE
JI HAXO0XKJICHHUS JJINH U
YTJIOB.

Perrenue 3amay

C TIOMOIIIHIO BEKTOPOB.

[ TpumeHeHre BEKTOPOB IS
pereHwst 3a1a4 QU3NKU

PemiaTh reoMeTpUUYECKHUE 331a4U C UCIOJIb30BAHUEM
BEKTOPOB.

PackJ/iaabIBaTh BEKTOP 110 ABYM HEKOJIMHEAPHBIM BEKTOPaM.
Hcnonb30BaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €I0 OCHOBHbBIE CBOWCTBA.

BoruncasaTe CyMMy, pa3HOCTb U CKaJISIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOP/AMHATAX.

IIpuMeHATH CKaJIsIPHOE IPOU3BEICHUE ISl HAXO0XKJICHUS JJIUH
U YIJIOB

I[eKapTOBBI KOOpAWHATLI HA
IMJIOCKOCTH

JlexkapTOBBI KOOPINHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHEHHUE PSIMON.
YpaBHEHHE OKPYKHOCTH.
KoopaunaTsl TOUEK
[epecedeHust OKPYKHOCTH U
[IPSIMOM.

Metoa KOOpAUHAT NpPH
[PELICHUU T€OMETPUYECKUX
3a/1a4, IPAKTUYECKUX 3a]1a4

OcBauBaTh NOHATHE IIPSIMOYTOJIBLHON CUCTEMBI KOOPIUHAT,
JICKAPTOBBIX KOOPANHAT TOYKH.

BbiBoAUTB ypaBHEHUE NPSAMON U OKPYKHOCTH. BblaeasiTh
[TOJTHBIN KBaAPAT JIJI1 HAXOXKICHHUS LIEHTpa U paguyca
OKPY>KHOCTH T10 €€ ypaBHEHHUIO.

Pematn 3ala4YM Ha HAXOXKACHHUEC TOUCK IICPCCCUCHUS TPAMBIX
1 OKPYKHOCTEH C IOMOLIBIO METOZA KOOPINHAT.
Hcnonb3oBaTh CBOICTBA yII0BOTr0O KO3 hULIMEHTa TPSIMOU
[IPY PELICHUY 3a7a4, JJIs ONPEAEIIEHUS PacOIOKEHUS
MIPSIMOM.

IIpuMeHATH KOOPAMHATHI IPU PELIEHUN TEOMETPUUECKUX U
MPAKTUYCCKHUX 3aaa4, IJId MOCTPOCHUA MAaTEMATUUCCKHUX
MoJieniell peanbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Ilosb30BaTBHCS /17151 TOCTPOCHUS M UCCIIEOBAHUN U(DPOBBIMU
[pecypcamu.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS TEOMETPUH
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[ [paBHUIbHBIE MHOTOYTOJIbHUKH.
J{11MHa OKPYKHOCTH U IUIOLIAAb

KpyTa.
BrIuuciienne mioiaaen

[IpaBuUsibHBIC
MHOTOYTOJILHUKH. YHco 1.
JlJiHa OKPY>KHOCTH, 1yTH
OKpPY>KHOCTH.

Panuannas mepa yria.
[Lmomane kpyra, cCEKTopa,
CerMeHTa

DopMyJIMPOBATH ONPEIEICHUE IPABUIBHBIX
MHOT'OYI'OJIbHUKOB, HAXOAMTh UX 3j1eMeHThI. [losb30BaThCs
MOHSATUEM JITMHBI OKPYKHOCTH, BBEIEHHBIM C TOMOILIBIO
[paBWJIbHBIX MHOTOYI'OJIbHUKOB, ONPeeJsATh YNUCIIO T, JUINHY
JIyTU U PaIMaHHYIO0 MEpY yria.

IIpoBoauTH Nepexos OT paAMaHHOW MepBI yIJIa K I'pafyCHOU
1 Ha00OPOT.

OnpenensiTh IIOIAAb KpyTa.

BoiBoauTh GopMyJibl (B rpayCHON U palMaHHON MEPE) TSt
JUIMH JYT, IJI0LIA/1eH CEKTOPOB U CETMEHTOB.

BoruncasTs miomaan Guryp, BKIOYAIONINX JIEMEHThI
OKPYKHOCTH (KpyTa).

Haxoautsp 1jo1aay B 3a7a4ax peaibHON KU3HU

I[BI/I)KCHI/ISI IINIOCKOCTHU

[loHsiTHE O ABUKEHUU
[JIOCKOCTH.
[TapaiensHbBINA IEPEHOC,
roBopot [Ipumenenue
[pY pELICHUU 3a/1a4

Pa30upaTh npUMeEpsl, HIUTIOCTPUPYIOLINE IOHATUS ABHKEHUSL.
DopMyJIMPOBATH ONIPEAEICHN IapaLIEIbHOTO IIEPEHOCA,
[IOBOPOTa U OCEBOM CUMMETPHUH. BBIBOAMTH NX CBOMCTBA,
HAXO/AUTH HEIOJIBUKHBIE TOUKH.
HaxoauTh LEHTPBI U OCU CUMMETPHI IpocTeHIInX GUryp.
IIpuMeHATH NapayuIeNIbHBINA IEPEHOC U CHMMETPHIO TIPH
[peILIECHNH T€OMETPHUECKUX 3aj1au (pa3douparb MpUMEPHI).
Hcnonb30BaTh 11 IOCTPOSHUS U UCCIIEI0BAaHUMN LIM(PPOBBIE
€CypcChl

[ToBTOpeHue, 06001IEHNE,
cHCTEMAaTH3alMs 3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJOB KYpCOB
/-9 knaccos, 000011IeHIE U
CUCTEMaTH3alus 3HAHUH.
[Ipocreimme
reoMeTpudecKue GUrypsl u
ux cBoiicTBa. U3Mepenue
FEOMETPUUECKUX BEIMYHUH.
TpeyronbHUKY.
[TapanienbHbie U
MEePIeHINKYISIPHBIC TIPSIMBIE.

OKpY’>KHOCTb U KPYT.

OnepupoBaTh NOHATHAMU: QUTYpa, TOUKA, IPsIMast, yrod,
MHOTOYTOJIbHUK, pAaBHOOEIPEHHBIH 1 paBHOCTOPOHHUM
TPEYroJbHUKHU, IPSIMOYTOJIbHBIN TPEYroJIbHUK, ME/INaHa,
OHCCeKTpUCca U BBICOTA TPEYTOJIbHUKA, TapauIeIorpamMMm,
[poMO, IPSAMOYTOJILHUK, KBaJlpaT, TParenus; OKpyKHOCTb,
KacaTeJbHasl; paBeHCTBO U Moji00ue Guryp, TpeyrojibHUKOB;
MapajyieIbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX, YTOJI
MEX 1Y IPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO TOUYKH U MPSAMOI;
JUINHA, PACCTOSHUE, BEJIMYMHA YIJIa, IUIOIAAb, IEPUMETP.
Hcnonb3oBaTh GOpPMYJIbI: IEPUMETPA U ILIOILATN
MHOTOYT'OJIbHUKOB, TMHBI OKPY>KHOCTH U IJIOLIAAH Kpyra,

00BEMa MMPAMOYT'OJILHOTO IMapaJUICIICTIMIIC/IA.
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['eomeTpuueckue
[MOCTPOEHUS. YTJIbI

B OKpYXXHOCTU. Briucanusie
1 OMHICAHHBIE OKPY>KHOCTH
MHOTOYTOJILHUKOB. [Ipsimast u
OKPYKHOCTb.
UeThIpEXYroIbHUKH.
Brrcannbie 1 onucaHHbIe
YeTblpexyroibHuku. Teopema
[Tudaropa n Havana
TPUTOHOMETPHH.

Pemenue oOmmx
TpeyroibHuKOoB. [IpaBuibHBIC
MHOTOYTOJIbHUKH.
[IpeoOpazoBaHus TIOCKOCTH.
JIBrxenus. [logobue.
CummeTpusi.

[Lmomane. Beruucnenue
rromanen. [nomanu
MoI00HBIX QUryp.
JlexapTOBBI KOOPAMHATHI HA
[JIOCKOCTH.

BexTopsl

Ha MIOCKOCTH

OnepupoBaTh MOHATHSIMH: TIPSMOYTOJIbHAS CUCTEMA
KOOP/AMHAT, BEKTOP; UCMOJAb30BATh 3TU TOHATHS IS
NpE/ICTaBICHUS JAaHHBIX M PEIICHHS 33/1a4, B TOM YHCIIE U3
NPYruX y4eOHBIX MPEIMETOB.

PemaTh 3a/1a4M Ha TOBTOPEHHE OCHOBHBIX MOHATHH,

BoriOupaTb MeTO/ 7151 pellieHU 3aja4Hu.
PeraTh 3a1a4M U3 IIOBCETHEBHOM JKU3HU

MJUTFOCTPAL IO cBs3e MCXKAY pa3JIMIHbIMU 4aCTAMU KypcCa.

OBILEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/n Tema ypoxa Kourtpoabnbie IIpakTuueckue flata i poBLIe
Bcero U3yuyeHHs1  0o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
IIpocreiimme reomerpuuyeckue GUrypsl 1 ux cBoiicrsa. U3mepenne reomerpuyeckux Bejnun (14 4)
1 [Ipocreiimme reomeTpudecKue 1 bubnuorexa [IOK
00BEKTHI https://m.eds00.ru/88660b724
bubnuorexa [IOK
2 MoroyrobHitk, J0Maas L https://m.edsocL).Iru/8866cb6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 brbmmorexa LTOK
https://m.eds00.ru/8866c¢7be
5) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
W3mepenne TUHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYUCIIEHHE OTPE3KOB U 1
yTJIOB
W3mepenne TUHEHHBIX W YTIIOBBIX
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 bubmmorexa LIOK
https://m.eds00.ru/8866c3ea
yIJI0B
11 W3mepenue TMHENHBIX U YTI0BBIX 1
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BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
yTJIOB

12

13

14

N3mepenue IMHEHMHBIX U YTIIOBBIX
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
YIJIOB

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJLHUKOB
Kontponbnas padota «IIpocrefimnme
reoMeTpuyeckue GUrypbl U ux
cBoiicTBa. 3mepenue
TE€OMETPUUYECKUX BEIUYUH

Tpeyroabuuku (22 4)

ITonstue o PaBHBIX TPCYTOJIbHUKAX

15 U [IEPBUYHBIC NIPEJCTABICHUS O bubmmorexa [OK
p et https://m.eds00.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYTOJIbBHUKOB https://m.edso0.ru/8866d34e
Tpu npusHaka paBeHCTBa bubmuoreka [IOK
18
TPEYTOJIbBHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB
21 Tpu npusHaka paBeHCTBa bubnuorexa [IOK

TPEYTroJIbHUKOB

https://m.eds00.ru/8866e88e
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IIpu3naku paBeHcTBa

22
IPSIMOYTOJIbHBIX TPEYTOJbHUKOB
93 IIpu3Haku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTrOJIHbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa [JOK
p yr N Theyr ’ https://m.edso0.ru/8866e9ec
IIPOBEEHHON K TMIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHOGeipeHHbBIE U Bbu6motreka [JOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHU https://m.edso0.ru/8866d6fa
97 [Ipu3Haku u cBoiCTBA bubnnorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
98 [IpusHaku u cBOMCTBA bubmmoreka [JOK
paBHOOEIPEHHOI 0 TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubmmnoreka HOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢c
30 HepasenctBa B reomerpun
bubmmoteka IIOK
31 H
CPABCHUTEA B TeOMETpHH https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBeHnctBa B reomeTpun
34 IIpsAMOYTONIBHBIN TPEYTOJIBLHUK C bu6muoreka [JOK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJIBHUK C

yriioMm B 30°
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36 KonrponsHas pabora o teme

"TpeyroabHUKH"

bubnunoreka LIOK

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

ITapajuiesqibHBIE IPSIMBIE, CYMMa YIJIOB TPeyrojibHuka (14 1)

[TapannensHbIe IpSMBIC, UX
CBOICTBa

37 1

bubnunoreka LIOK

https://m.edsoo0.ru/8866ef64

38 [Tareiii moctynar EBkinoa 1

Hakpect nexanue,
COOTBETCTBEHHbIE U OJJHOCTOPOHHUE

39 yII161, 00pa30BaHHBIC IPU 1
NepeceueHu ! MapauIeIbHbBIX
IPSAMBIX CEKYIIEn

Hakpecr nexarue,
COOTBETCTBEHHBIE M OTHOCTOPOHHUE

40 yII161, 00pa30BaHHBIEC IPU 1
NepeceueHu N MapauIeIbHbBIX
MPSAMBIX CEKyIIEn

Haxkpecr nexaniue,
COOTBETCTBEHHbIE U OJJHOCTOPOHHHUE

41 yTJ1bl, 00pa3oBaHHbIE TIPU 1
TIepeceueHn  MapauIeIbHbBIX
MPSAMBIX CEKyIEn

Haxkpecr nexaniue,
COOTBETCTBEHHbIE U OJJHOCTOPOHHHUE

42 Y161, 00pa3oBaHHbIE TIPU 1
TIepeceueHn N MapauIeTbHbBIX
MPSAMBIX CEKyIIen

Hakpect nexarue,
43 P R

COOTBCTCTBCHHBIC 1 OTHOCTOPOHHUEC

bubnuoreka [{OK

https://m.edso00.ru/8866f086

bu6nunorexa LIOK

https://m.eds00.ru/8866f3b0
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YIJIbI, 00pa30BaHHbIE IPU
MepeceyeHn ! MmapaiebHbIX
MPSAMBIX CEKYIIIEH

[Ipu3Hak napamieIbHOCTH TPSAMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

44 . . . 1
TOYEK OJHOM IPSIMOM 10 BTOPOM
PSMOii
[Ipu3Hak napayuieabHOCTH IPSIMBIX
45 yepe3 paBeHCTBO PacCTOSHUM OT 1
TOYEK OJHOM IIPSIMOM 10 BTOPOH
PSIMOi
bubnnorexa [JOK
46 CymMa yrion TpeyroabHitica 1 https://m.edsogru/8866f630
Bbu6mmoreka [JOK
41 CymMa yrion TpeyroabHitica 1 https://m.edsol_.lru/8866f8ba
bubmmnoreka HOK
48 Briettiite yribi TpeyrombHiia L https://m.edsocI)_.[ru/8866fa5e
49 Breminue yriel TpeyrojabHHAKa 1
KonrtponbHas pabora o Teme
50 "[MapannensHblie TpsSMbIE, CyMMa 1 bubmmorexa [JOK
" https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
OxkpyxHOCTB ¥ KpyT. 'eomeTrpuyeckne mocrpoenus (14 1)
51 OKpyXHOCTb, XOPJIbI M TUAMETP, UX 1 bubmuoreka [IOK
CBOMCTBa https://m.eds00.ru/88670800
bubmmoreka [JOK
52 Kacarerbras Kk OkpysHocTH L https://m.edsocl)_.[ru/88670e9a
53 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
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55 [Tonsitue o 'MT, npumeHeHue B bubnunoreka LIOK
3a1a4ax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumenenue B bubnmnoreka HOK
3ajadax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
57 MEePIEHIUKYIISIP KakK
reOMETPUYECKUE MECTA TOUEK
58 OKpYy>XHOCTb, OITUCAHHAST OKOJIO bubmmoreka [JOK
TpEeyroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TpeyroJibHUKA
60 OKpy>XHOCTb, BIIMICAaHHAs! B bubanorexa [JOK
TPEYroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIMICAaHHAs B
TPEYrOJIbHUK
62 [Tpocreitmue 3a1aun Ha TOCTPOEHUE bubmorexa LOK
https://m.eds00.ru/88671188
63 [Ipocreiimue 3a1aun Ha TOCTPOEHUE brbmmorexa LIOK
https://m.eds00.ru/886712d2
KonTponbHas padota no teme
" bubmuoreka [JOK
64 OKpy’>KHOCTb U KpYT.

I'eomeTprueckue nocrpoeHus"

https://m.eds00.ru/88671462

IMoBTOpEHUE, 00001IeHNEe 3HAHUT (4 1)

65

66

[ToBTOpeHMe U 06001IeHNE 3HAHUI
OCHOBHBIX IIOHSITUH U METOJIOB
Kypca 7 Kiacca

[ToBTOpEeHME U 06001IeHNE 3HAHUI
OCHOBHBIX TTOHSITUN U METOJIOB

bubnunorexa LIOK
https://m.eds00.ru/886715b6

but6mmoreka [IOK
https://m.edso00.ru/886716ec
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Kypca 7 kiiacca

[ToBTOpeHME 1 0000IIIEHNE 3HAHHI
67 OCHOBHBIX IOHATHUI U METOJI0B 1
Kypca 7 kiacca

[ToBTOpeHME 1 0000IIEHNE 3HAHHI
68 OCHOBHBIX ITIOHITHI U METOIOB 1
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

bu6nmoreka [IOK
https://m.edso0.ru/886719bc

68 4 0
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8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
ara undpposbIie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Yerbipéxyroabuuku (12 4)
1 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0o.ru/88671af2
5 [Tapannenorpamm, ero npu3HaKku U 1 bubmmoreka [JOK
CBOMCTBa https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku U 1 bu6mmoteka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 bubmmorexa LIOK
PAMOYT D POMO, KBajpat), https://m.eds00.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
5 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmmorexa [JOK
PAMOYT L POMD, KBaZIpAT), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 brbmmorexa LIOK
PAMOYT L POMD, KBaZIpAT), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
but6mmorekxa [IOK
7 T 1
patiettitt https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tpanenuu https://m.edso0.ru/8867252e
9 PaBHOOOKAst 1 MpsIMOYTOTBHAS 1 bubnuotexa [JOK
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Tpaneuuu https://m.eds00.ru/88672858
bu6nuoreka [IOK
10 MeTox yABOCHHS MeHaHEl 1 https://m.eds00.ru/88672b14
bu6nunorexa LIOK
11 Hentpartbiast CHMMETPHS 1 https://m.eds00.ru/88672b14
12 KonrponsHas pabora o reme 1 1 Bu6muotexa [JOK
"YeTblpEXyroJpHUKN" https://m.eds00.ru/88672c9%
Teopema @asieca M TeopeMa 0 MPONMOPIHUOHAILHBIX 0TPE3KaX, M0J00HbIE TPEYroJbHUKH (15 4)
Teopema ®aneca u Teopema o bu6mmoteka [JOK
13 1
MPONOPIIMOHATIBLHBIX OTPE3KaX https://m.edso0.ru/8867337a
bubnunoreka LIOK
14 CpeaHsst IMHUS TPEYTOMLHHKA . https://m.eds00.ru/88672e0c
bubnunoreka LIOK
15 Cpemusts IMHHA TPEYTOIbHHKA 1 https://m.eds00.ru/88672f38
N bubnuorexa [JOK
16 Tpaneiys, e€ cpewss THHHA 1 https://m.eds00.ru/88672358
N bubnuoreka [{OK
17 Tpaneiys, e€ cpewss THHHs ! https://m.eds00.ru/88673064
bubnuoreka [{OK
18 HponopumorarbHbie oTpesi ! https://m.eds00.ru/88673794
bubnuoreka [{OK
19 HponopumonaibHbie oTpesii 1 https://m.eds00.ru/88673794
bubnuoreka [{OK
2 1
0 HenTp mace B TpeyronbHke https://m.edso0.ru/886738fc
but6mmorekxa [IOK
21 I1 1
OZIOOHEIE TPEYTOTHHUKH https://m.eds00.ru/88673a78
29 Tpu npusnaka nonoOus 1 bu6muoreka [JOK
TPEYTOJIbBHUKOB https://m.eds00.ru/88673bae
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23 Tpu npuznaka nogodus 1 Bu6muotexa [JOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52
Tpu npuznaka nogodus bubmunoreka [JOK
24 1
TPEYTrOJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuznaka nogodus 1
TPEYroJbHUKOB
26 [Tpumenenne o 00U PH PeIICHUH 1
IIPAKTUYECKHX 3a/1a4
97 KonTponbhas padota no teme 1 1 bubnuorexa [IOK

"I[lonoOHbIE TPEYroJbHUKH"

https://m.edso00.ru/8867445a

Ilnomans. Haxoxkaenune miomaaeil TpeyroJJbHUKOB 1 MHOTOYroJibHbIX Guryp. Iliiomaau nogodusix ¢puryp (14 1)

28 CaoiicTBa muiomasen 1 bubmuoreka [IOK
TCOMETPHUYECKUX PUTYD https://m.edso00.ru/886745fe
29 @opMyIbl 1S IIOLIAAN 1 bu6nmorexa LIOK
TPEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/88674860
30 @opMyibl I IUIOLIAAN 1 bubmmnoreka HOK
TpeyroJIbHUKA, Tapajlieraorpamma https://m.edso0.ru/88674a22
31 DopmyIbl A1 TI0LIAN 1 bubmuoreka [IOK
TpEyroJibHUKA, MapajijieorpaMma https://m.edso0.ru/88674a22
39 Dopmysl AJ1s Ioan 1 bubmuoreka [IOK
TpeyroJIbHUKA, NTapajljieraorpamma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN 1 bubmmnoreka HOK
TpEeyroJIbHUKA, NTapajlieraorpamma https://m.eds00.ru/8867542c
34 Brraucienue wiomanei CiroKHbIX 1 bubnunorexa LIOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi 1 bu6nunorexa LIOK

Oymare

https://m.eds00.ru/8867473¢
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36

[Tnomanu momgo6HBIX GuUryp

37 [Tnomanu mogoOHBIX puryp
38 3ajaud ¢ MPaKTUYECKUM 1 bubnmoreka [JOK
Co/Iep)KaHUEM https://m.eds00.ru/88675558
39 3ajaud ¢ MPaKTUYECKUM 1 bubnmnoreka HOK
COZIEpIKAHUEM https://m.eds00.ru/88675684
40 Pemienne 3aga4 ¢ MoMoIp0 MeToAa 1 bubmuorexa [IOK
BCIIOMOTATEILHON ILIOMIAIN https://m.edso0.ru/88674f90
41 KonTponbhas padbota no teme 1 Bbu6motreka [JOK
"ITnomans" https://m.eds00.ru/8867579c
Teopema Ilngaropa u Hayana rpuronomerpuu (10 )
42 Teopema ITudaropa u e€ npuMeHeHne 1 ]r?'::[?sj?/y/lrf:(;(szgrou/§8675918
43 Teopema [Iudaropa u e€ npumeHenne 1 ]r?'::[?sj?/l//lr?:(;(;c%.[rou/§8675918
44 Teopema I[Mudaropa u e€ npumeHnenue 1 ]:::gj?;lrz?:;;grou/ﬁ%%abc
45 Teopema [Iudaropa u e€ npumeHenue
46 Teopema [Iudaropa u e€ npumeHenue
OmnpeneneHne TPUTOHOMETPHIECKUX
KITAH r
47 fg:ngroirc,E:)iooTij;ioanHKa, 1 bubmorexa [JOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B MIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXAECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE 1
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TOXACCTBO

50

51

OcHOBHOE TPUT'OHOMETPHUYIECKOC
TOXACCTBO

KonTponbhas pabota no teme
"Teopema ITudaropa n Havyana
TpUroHomeTpuu"

bu6nunorexa LIOK
https://m.edsoo.ru/8a1407e8

Yribl B OKPYKHOCTH. BriicaHHbIe M ONIMCAHHbIE

yeTbipexyroibHukn. KacareibHble k okpyxkHocTH. Kacanue oxkpyxnocrei (13 4)

59 Bniucannsie U IEeHTpaIbHbIE YIJIbI, 1 bubnnoreka [JOK
YIoJI MEXKIY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnncannble U IeHTpaNbHbIC YTIIb, 1 bubnunoreka LIOK
yroJ MEeX]1y KacaTeJIbHON U XOpAon https://m.edsoo0.ru/8a141940
54 BrnicanHble U IEHTpaJIbHBIE YTIIbI, 1 Bbu6moteka [JOK
YIOJI MEXAY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al141b34
55 VYTIubl MeXAy XOpJaMu U CEKYIIMMHU
56 VYTIIbI MEXKIY XOPIaMHU U CEKYIITUMU
BnucaHHble ¥ OIIMCAaHHBIC
57 YeTRIPEXYTOJIbHUKH, UX IMPU3HAKH U 1 bubmorexa LIOK
. pexyr ’ P https://m.edso00.ru/8a140f86
CBOMCTBA
BnucaHHble ¥ ONTMCAaHHBIC
58 YeTBIPEXYTONbLHUKH, UX IPU3HAKU U 1 bubmorexa [JOK
. pexyT ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBA
BnucaHHble ¥ OTMCAaHHBIC
59 YeTBIPEXYTONbLHUKH, UX IPU3HAKU U 1 bubmorexa [TOK
PIPEXYT ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
60 OITMCAHHBIX YETHIPEXYTOIHHUKOB TIPU 1

peIICHUU I'COMCTPUYICCKUX 3a/1av
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IIpuMeHeHne CBOWCTB BIIMCAHHBIX U

61 OTHMCAHHBIX YETHIPEXYTOJLHUKOB TIPH 1
pEIICHUH T€OMETPUYCCKUX 3a/1a4
62 B3anmHoe pacnonoxxeHue aAByx 1 bubnmnoreka HOK
OKpY>KHOCTEH, 00I1I1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bub6nmoreka [IOK
K I 1
63 ACATHE OKPYKHOCTEH https://m.edsoo.ru/8a1410a8
KontponbHas padota mo teme "Yriasl
64 B OK HOCTH. Bniucanusie u 1 Bubmorexa IIOK
Py ' \ https://m.edsoo.ru/8a141c88
OIMCAHHBIC YETHIPEX YTOJbHUKH
IToBTOpEHue, 00001meHUue 3HAHUI (4 1)
[ToBTOpEHNE OCHOBHBIX MOHITUN U
65 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmorexa IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
66 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmrorexa LIOK
g P . ’ https://m.edsoo.ru/8al4lefe
000011IeHE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
67 METOJOB KypcoB 7 U 8 KJIaCCOB 1 Bubmorexa IIOK
HOB X3P . ’ https://m.eds00.ru/8a142368
000011IeHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
68 METOJOB KypcoB 7 U 8 KJIaCCOB 1 Bubmaorexa IIOK
A P . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

e Kontpo Jlara DJIEKTPOHHbBIE
. Tema ypoka HIPOTE  Npakruueckue undposbIe
/m Beero Hb:;e padoThI HSyHeHm o0pa3oBaTejibHbIE
padoThI pecypcb
Tpuronomerpus. TeopeMbl KOCHHYCOB 1 CMHYCOB. Penienue TpeyroiibHukoB (16 1)
1 OrnpezenieHne TPUTOHOMETPUUECKUX 1 bubnmnoreka HOK
¢bynkuii yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 dopmyJibl TPUBEICHUS 1
3 Teopema kocuHYCOB 1 bubmnorexa [IOK
https://m.edso0o.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 Teopema kocuHyCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42d5e
bubnuoreka [{OK
6 Teopema cuiycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHycOB 1
9 Haxosxnenue 11uH CTOPOH U BEJIMUWH 1 bubnnorexa [JOK
YIII0B TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6nmorexa LIOK
10 Pernene TpeyrobHikos 1 https://m.edsoo.ru/8al42ac0
bubmmoteka IIOK
1 Pernierie TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
bu6nunorexa LIOK
12 Petnenue peyrosbHukos 1 https://m.edsoo.ru/8al42ac0
bubnunorexa LIOK
13 Perniene TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NpUMEHEHNE TEOPEM 1 bubmuotexa [IOK
CHUHYCOB U KOCUHYCOB https://m.edso0.ru/8al42c3c
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15

16

IIpakTHyeckoe NpUMEHEHUE TEOpEM
CHHYCOB ¥ KOCHHYCOB

Konrtponsnas padora no reme "Perienune
TPEYroJibHUKOB"

bu6nmoreka [IOK
https://m.edsoo.ru/8a14392a

IIpeoOpa3oBanue moaodus. Merpuueckue COOTHOIIEHHSI B OKPY:KHOCTH (10 1)

bu6nmoreka [IOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUU TTOAO0US 1 https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC JIEMEHTBI ITOA00HBIX 1 bubmuorexa [JOK
dburyp https://m.edsoo.ru/8al43de4
19 CoO0TBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX 1
buryp
Teopema o npon3BeIeHUN OTPE3KOB
XOp, TeopeMa O IPOU3BEIEHUU OTPE3KOB bubnuorexa [IOK
20 1 .
CEKYILIUX, TEOpEMA O KBaJpaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHO!
Teopema o npon3BeIeHUN OTPE3KOB
21 XOpJ, TeopeMa O IPOU3BEIEHUU OTPE3KOB 1 Bbu6moreka [JOK
CEKYILIUX, TeOpeEMa O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
XOpJ, TEOpeMa O IPOU3BEIEHUN OTPE3KOB bubmuoreka [IOK
22 1 .
CEeKyILIUX, TeOpeMa O KBaJapare https://m.edsoo.ru/8al442da
KacaTeJbHOU
23 [IpumeHeHue TeopeM B pelIeHUH 1 bubmuoteka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHHEe TeOpEM B PELLICHUN bu6muoreka [JOK
24 1
FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B peleHnn 1 bu6muoreka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
26 KonTponbhas pabota no teme 1 bubmuotexa [IOK

"ITpeoOpa3oBanue mMoaoousl.

https://m.edso0.ru/8a1447a8
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MCTpI/I‘I€CKI/IC COOTHOILICHUS B

OKpy>xHOCTH"
BekTopsl (12 4)
Onpenenenne BeKTOpoB. PU3NYECKuil 1 bubnuoreka [JOK
27 . :
F€OMETPUYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
28 :
YMHO>KCHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
CnoxxeHue 1 BBIUUTAHUE BEKTOPOB, bubmmoreka [JOK
29 .
YMHOKE€HHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al144d52
30 CrnosxeHue ¥ BBIYUTAHNUE BEKTOPOB,
YMHOEHHE BEKTOpa Ha YHCIIO
31 Pasnoxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa buGnuorexa [IOK
P p https://m.edsoo.ru/8al44fbe
CkanspHOe pOoU3BeIeHNE BEKTOPOB, €T0
33 HpHMe]i){eHHe 1;1]151 HElf:O)KIIGHH?I IIJE)I/IH " Bubmmorexa LIOK
https://m.eds00.ru/8a14539c
yTJIOB
CkanspHoe pou3BeIeHne BEKTOPOB, €T0
34 1} I/IMGI;)-IGHI/IepJ'ISI Haf:o CHUS J'II)I/IH ’1/1 bubmuorexa [JOK
p A A A https://m.edsoo.ru/8a14550e
yTJIOB
35 Pemenwe 3a1a4 ¢ MOMOMIBIO0 BEKTOPOB bubmuorexa [JOK
o B p https://m.edsoo.ru/8al44c3a
36 Pemrenue 3a1ayu ¢ TOMOILIBIO BEKTOPOB bubmmorexa LIOK
A m p https://m.edso0o.ru/8a1458c4
37 [IpuMmeHeHne BEKTOPOB I pellIeHus
3a1a4 pusuKu
38 KonrtponsHas padora no reme "Bekropsr” bubmorexa [TOK

JlekapTOBbI KOOPAUHATHI HA IJIOCKOCTH (9 1)

https://m.edso0.ru/8a145b08
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I[eKapTOBLI KOOpPAWHATHI TOUCK Ha
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IIJIOCKOCTH

. bubnmnoreka HOK
40 Y PaBHEHHE NIPAMOH . https://m.edsogru/8a145c48
41 YpaBHeHHE NpsAMON 1
42 VPABHCHUE OKPYKHOCTH 1 ﬁggﬁﬁgfggigggal%%a
43 Koopannats! Touek nepeceueHus 1 bubmmoreka [JOK
OKPY>KHOCTH U MIPSMOU https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 F€OMETPUUYECKHX 3aJ1a4, IPAKTUHICCKUX 1
3aga4
Meroa KOOpAUHAT NPH PELICHUN
45 TCOMETPUUYECKHX 3a/1a4, TPAKTUICCKUX 1
3agad
Meroa KOOpAUHAT IPU pEUICHUN
46 FCOMETPUYECKHX 3aJ1a4, TPAKTUHICCKUX 1
3agad
47 KonTponbhas pabota no teme 1 1 bubmmnoreka HOK

"JlexkapTOBbI KOOPANHATHI Ha MNIOCKOCTH"

https://m.edsoo.ru/8al46e0e

IIpaBuiIbHBIC MHOTOYTOJLHUKH. [UINHA OKPYKHOCTH M IJIOIIAAb Kpyra. Berunciaenne miomanei (8 1)

48 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, 1 bubmuoteka [IOK
BBIUMCJICHHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6nmorexa LIOK
49 Hucxno . Jlmmna okpyxHocTH 1 https://m.edsoo.ru/8a1472c8
bu6nunorexa LIOK
S0 Hucxno . Jlmna okpykHocTH 1 https://m.edso0.ru/8al4714c
o1 JliiHa AyTH OKPY>KHOCTHU 1
but6mmorekxa [IOK
52 Pajuansas uepa yria 1 https://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTOopa, cCerMeHTa 1 Bubmorexa LTOK

https://m.edso0.ru/8a147426
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bu6nuoreka [IOK

>4 Ilnomans kpyra, cexropa, cerventa 1 https://m.edso0.ru/8a147750
bub6nmoreka [IOK
55 Inomans kpyra, cexropa, cermenTa 1 https://m.edso0.ru/8a147750
JIBusKeHUs T10CKOCTH (6 1)
bubnunoreka LIOK
56 [ToHsITHE O NBM>KEHUU TUIOCKOCTH 1 https://m.edsoo.ru/8al47c82
. bu6nmoreka [IOK
>7 Hapaienbupiit neperoc, nosopot 1 https://m.edsoo.ru/8a147f16
. bubnunoreka LIOK
S8 Hapaienbubiit nepetoc, nosopot 1 https://m.edso00.ru/8a147f16
59 [TapaniensHbIi IEPEHOC, TTOBOPOT 1
60 [TapanensHbIi IEPEHOC, TTOBOPOT 1
61 [IpuMeHeHne IBUKEHUI MTPU PELLICHUN 1 bubmmoreka [JOK

3aga4

IloBTOpEHue, 06001IeHUE, cUCTeMaTH3aUMs 3HAHUI (7 1)

62

[ToBTOpenue, 06001ICHNE,
cHUCTEMaTH3alMs 3HAHWI

1

https://m.edsoo.ru/8a1480e2

63

64

65

66

KonTponbHas padora no temam
"IIpaBuiIbHBIE MHOTOYTOJIBHUKH.
OxkpyXHOCTb. [[BHKEHUS TITOCKOCTH"

[ToBTOpenue, o6odIIEHNE,
cuctemaruzaius 3HaHui. ismepenue
FCOMeTpI/IquKI/IX BCJIINYUH. Tpeyro.HI)HI/IKI/I

[ToBTOpenue, o6odIIEHNE,
cuctemaruzanus 3HaHui. [lapaniensHeie u
[IEPIICHIUKYJISIPHBIE IIPSIMbIE

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui. OKpy>KHOCTb U
KpyT. ['eomeTprueckue mocTpoeHus. Y sl
B OKPYKHOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/8a148524

bubmmoteka IIOK
https://m.edso00.ru/8a148650
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[ToBTOpEeHmE, 0600IICHUE,
cucreMaTu3auus 3Hanui. Brimcannsle u

67 1
OTIMCaHHBIC OKPY)KHOCTH
MHOTOYTOJTbHUKOB
68 [ToBTOpenue, 06001ICHNE, 1 bub6nmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edso0.ru/8a148920
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eomeTpusi: 7-9-e kinaccel: 60a30BbIN ypOBEeHb: y4eOHHK, 7-9
knaccel/ Atanacsia JI.C., Byry3oB B.®., Kanomues C.b. u npyrue,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET: bu6mmoreka I{OK https://m.edsoo.ru
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