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IHHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH M3 OCHOBHBIX pA3/EJIOB LIKOJIBHOW MAaTEMATHKH,
UMEIOIINN CBOEH IeIbI0 00ECTIeUnTh M3Y4YEHUE CBOMCTB U pa3MepoB (QUTYp, UX
OTHOLIEHWH M B3aUMHOE  pACIIOJIOKEHUE, OIUPAeTCs Ha  JOTMYECKYIO,
JTIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUICS YUYUTCS MPOBOJUTH
JIOKA3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHYECKUE YMO3aKIIFOUEeHHMs], JOKA3bIBATh
VUCTUHHBIE YTBEPKJICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXKJIeHus «OT TMPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii uenpi0 M3yuyeHUss TE€OMETpUHU SBISETCA HCIONb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHWU KaK MaTEeMaTUYeCKUX, TaK U MPaKTHUUECKUX 3ajady,
BCTPEYAIOIINXCS B peadbHOW >KM3HM. OOydYaromuiicss JODKEH HayYUThCS
ONPENEINTh TeOMETPUUECKYI0 (QUTYypy, ONMHUCATHh CIOBAMHU JaHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOLIAb 3€MEIBHOIO y4acTKa, paCCUUTATh HEOOXOIUMYIO TUHY
ONTOBOJIOKOHHOTO Kalenst miu TpeOyemble pa3Mepbl rapaxa Ajs aBTOMOOMIIAL.
DTOMy COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemennn 3amad MPAKTUYECKOTO XapakTepa OOYyYaIOMUNUCS YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETTM  PEANbHBIX IKU3HEHHBIX CHUTyallui, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHMH yYeOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M Haubosiee spKO BUAHBI B Temax «BekTopb,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Mudaropar.

VYueOnbiit kypc «l'eomeTpus» BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3JIeiibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX cBoiicTBay, «V3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOpJAMHATHI HA  IUIOCKOCTHY,
«BexTope», «JIBrmkeHus miockoctuy, «lIpeodpazoBanust mogo0us.

Ha m3yuenue yuebnoro kypca «I'eomerpusi» orBonutcsa 204 gaca: B 7 kimacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

HauanbHble nousaTusa reoMerpun. Todka, rpsMasi, OTpE30K, JIy4. YToJl. Buabl
yriioB. BeprukanbHble U cMexHble yriabl. buccekrpuca yria. JlomaHas,
MHOI'OYyroJibHUK. [IapannenpbHOCTh 1 EPIEeHIUKYISIPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBIO LUPKYJIS WU JIMHEHMKH. TpeyronbHUK.
Bricorta, Mmennana, 6uccekTpuca, UX CBOWCTBA.

PaBHOOeapeHHBIE M PABHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKM paBHOOEAPEHHOTO TpeyroybHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBOMCTBA ¥ IPU3HAKU NapAJLIEIbHBIX IPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Bnemnue yrisl TpeyroibHUKa.

[IpssmoyrosibHbI  TpeyronbHUK. CBOHCTBO MeEAMAaHBl MPSAMOYIOJIBHOTO
TPEyrojbHUKA,  INPOBEAEHHOM K  rumnoreHy3de.  IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYTrONbHUK € yIiioM B 30°.

HepaBencTtsa B reomerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousblieM yriie u Oosbllell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYJISAp U HAKIIOHHAS.

I'eomerpruueckoe MecTto TOYeK. buccexkrpuca yriaa W CEepeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HUX CBOMCTBA. B3anmmuoe
PacIIONOKEHUE OKPYKHOCTU U IpsMoU. KacarenbHas U ceKylias K OKPYKHOCTH.
OKpy>KHOCTb, BIIMCAaHHAas B YroJ. BrnucaHHas W omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronbHuku. llapamnenorpamM, ero npusHaku U cBoxcTBa. HacTHble
Clydad MapajijiejaorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapar), UX NPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tpaneuus, €€ CBOHCTBA M IPU3HAKHU.
[IpsamoyronpHas Tparnenusi.

Meron ynBoenuss meauansbl. LlenTtpanbsHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJIbHUKA U Tparnenuu. LIeHTp macc TpeyroiapHuKa.

[Tomobue TtpeyronbHUKOB, Kodhdumuent mnomodus. IlpuzHaku momOOUS
TpeyroJbHUKOB. [IpuMeHeHune moqooust mpy pereHnn MPakTUYECKUX 3a1ad.



CporicTBa mIomaaeii reomerpuueckux Guryp. Dopmynbl A TUIOMIAAH
TpeyrojibHUKa, NapajiesorpaMma, pomOa u Tpanenuu. OTHOIIEHUE IUIOIIAIen
no100HBIX GUryp.

Brruncienne miomane TpeyroJlbHUKOB U MHOTOYTOJBHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa npu penieHUn
MPAaKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOrO yrIJla MNPSIMOYTOJBHOTIO TPEYrOJIbHUKA.
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIAECTBO. TpuUroHOMETpUYecKhe (yHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble M UEHTpajbHBIE YIUIBI, YrOJl MEXAY KacaTellbHOW M XOpIOM.
VYrael  Mexay ~XopaaMd M CEeKyIIMMH. BrucaHnHele HW = ONKCAHHBIE
YEThIPEXYTOJIbHUKHA. B3auMHOe pacnosiokeHne AByX OKpyxkHocTted. Kacanue

OKpy>kHOCTel. O0IIME KacaTelbHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpMyIIbl PUBEACHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHuecKUX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[TpeoGpazoBanue mogooust. [lomodme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIEHUM OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIPABJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMM HAJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsel BekTopa. CKalIspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE /ISl HAXO0KICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs NPSAMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECECUCHUE OKPYKHOCTEN U MPSMBIX. METON KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunpHbIE MHOrOYrojpHUKH. JlnuHa OKpyXHOCTU. ['pamycHas wu
paauaHHas Mepa yrjia, BBIUHMCICHHME IJIMH Oyr OKpyxHocTei. Ilnomane kpyra,
CEKTOpa, CETMEHTA.

JIBM>KeHHST TUIOCKOCTH M BHYTPEHHUE CUMMeETpuH Guryp (dIeMeHTapHbIe
npeactasienus). [Tapannensubliii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHS MpOrpamMMbl ydeOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPEca K [POLUIOMY M  HACTOSALIEMY POCCHUUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTEMAaTHUKOB M POCCHMCKON MaTeMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JTOCTIKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U peau3aluu €ro
npaB, MPEJICTABICHUEM O MATEMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3INuYHBbIX CTPYKTYp, SBJIEHUH, MPOLEAYp IpakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOMI HAa aKTMBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 3a]a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Ui YCHEUIHOW MpoQecCHOHaIbHOU
JEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETHMYECKOMY BOCHPUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaUMel B JECATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAaYyYHBIX
IPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOmecTsa, MOHMMAHMEM MAaTEMATHYECKOW HAyKu Kak c(epbl 4YeIOBEYECKOU
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS LUMBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
IIO3HAHUS MHpPA, OBJAJECHUEM IMPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBLHOIO 0J1arOoNOyYUs:

TOTOBHOCTBIO TPUMEHATh MAaTEMATUYECKHE 3HAHWS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOrO  oOpa3a KU3HM  (30pOBOE  TMHTAHUE,
COJIAaHCHUPOBAaHHBI PEXKUM 3aHATUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(QIEKCUHU, NPU3HAHHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOI'0 )K€ IIpaBa JIpyroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW U1 PELICHUS 3a7a4
B 00JaCTH COXPAHHOCTH OKpY’Kalollell cpeabl, IJIaHUPOBAHUS TOCTYNKOB H
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUHN Ul OKPYXKAIOLIEH Cpeibl, OCO3HAHUEM
r7100aabHOrO XapakTepa 3KOJOTHYECKUX IPOOJIEM U IMyTel UX PELEHUS;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCIOBHUAX HEOIPEICIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCT, B TOM YMCIIE
YMEHUE YUUThCA y JAPYTHX JIOAEH, MpuoOperaTb B COBMECTHOM JESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMN W3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHMI, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUl0, BOCHPHUHHMATb
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUs U AeUCTBUs, (OPMYJIMPOBATH M OLIEHUBATb PUCKU U
HOCIEACTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS

ba3oBble JJornyeckue JaeiicTBUA:

e BBUIBJISTH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKM MAaTEMaTHYECKHUX
O00OBEKTOB, TOHATHNA, OTHOIICHWA MEXIy MOHATUAMH, (OPMYIHPOBATH
OINpPENICJICHUSI  TOHSTHM, YCTAHABIMBATHL  CYLICCTBEHHBIM  MPU3HAK
KjaccuuKauyi, OCHOBaHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MIPOBOJMMOT0 aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIE M OTpHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oO0IIue,
YCIIOBHBIC;



BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTaxX, [aHHBIX, HAOMIOJNCHUSX U YTBEPKICHHSX,
npeajiaraTb KPUTSPUH JTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;
JIeNaTh BBIBOJBI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPAMBIC U OT
POTHUBHOTO), TPOBOJIUTH CAMOCTOSTEIHLHO HECIIOXHBIE JI0KA3aTeIhCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTpAWBAaTh APTYMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpATh HaWOONee TMOAXOMANMH C y4YETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUME MPOTUBOpEUne, mpodiIemy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHCHHCE,

IPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY TUIAHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJBIIIOE HCCIIEAOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSTENbHO (hOpMyITHpOBaTH 00OOIIEHUS M BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTATH
MPE/IONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTb M HM30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3aauH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpeACTaBiICHUS HHPOPMALUU U HWIUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMmaMH, WHOM TpauKOd H HUX
KOMOWHAILIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMH(POPMAIMKM 10 KPUTEPUSAM, MPEUI0KEHHBIM
YyUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PELICHHS
3a/layu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI¢ 00CYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY O0CY>KIaeMOU TEMBbI,
npoOJieMbl, perIaeMoi 3a/auu, BhICKA3bIBATh MJIEH, HAIIEJICHHBIE HA MOUCK
pEelIeHUs], COIMOCTABJISITh CBOU CYXKJCHUSI C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PAa3jIM4M€ U CXOJCTBO IO3UIIHNA, B
KOPPEKTHOM popme hopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,
PEACTaBIATh pe3yJIbTaThl pelieHus 3a7a4H, HKCTIIEPUMEHTA,
UCCIIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh ()OpPMAT BHICTYILIICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHIUBUTyIbHOU
paboThI MpU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a/1aY;

NPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW paboThl, pacupeneysarb BHUAbI padOT, JAOrOBapUBAThCH,
00CyXKIaTh MPOIIECC U pe3yJbTar paboThl, 0000IaTh MHEHNUS HECKOJIBKUX
JIIOEH;

y4yacTBOBaThb B TIpynmnoBbIX (opmax paboTel (00CyxaeHus, oOMeH
MHEHHSIMU, MO3TOBBIE IITYPMbI U IPYTHUE), BBHIIOIHATH CBOIO YaCTh PabOThI
U KOODJMHUPOBATH CBOU JICUCTBUSI C JPYTMMHU 4YJIE€HAMH KOMAHJbI,
OIICHMBATh KAaue€CTBO CBOETO BKJAJa B OOIIMA MPOAYKT MO KPHUTEPUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJrOPUTM pEIICHUs 3aJayu (WU ero
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh
BapUaHThI pEIIEHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTUYECKOM 3aa4uH;

IIPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHUS WM HEJIOCTHXKEHUS IIElIH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 kJjacce oOOydYarolUCS TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh W3yueHHBIE TE€OMETpUYECKHME (QUTYpBI, ONpPEneNsiTh HX
B3aMMHOE PAaCIOJIOKEHUE, HU300pakaTh TEeOMETpUUECKHe (QUTYpPBHI, BBIMOIHATH
YEpTEXKU [0 YCIOBUKO 3ahauu. M3mepsATs JIMHEWHbIE U YIVIOBbIE BEJIMYMHBI.
PemiaTe 3a1a4n Ha BRIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYWH YTJIOB.

Henate TpyOyr0 OLICHKY JHUHEHWHBIX M YTJIOBBIX BEIUYUH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznmuarh pasMepsl ITHX
00BEKTOB I10 MOPSJIKY BEIMYUHBI.

CTpoUTh YEPTEXKHN K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEUICHUHU 3a/a4.

[IpoBOIUTH JTOTHYECKHE PACCYKICHUS C HCIOJIb30BAHHEM I€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCAd MPU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM  MEIHAHBI, MPOBECAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymad. OnpenensTe napauieIbHOCTh MPSMbBIX C ITOMOUIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemats 3aaun Ha KIeT9aTol Oymare.

[TpoBOMUTE BBIUMCIEHUS M HAXOAUTh YHCIOBBIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUMX 3aJadax C HCIHOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOI'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpU
MEPECCUEHNN [IBYX MApAJUICIbHBIX MPSAMBIX CeKyuied. Pemare mnpakTuyeckue
3a71a4M Ha HAXOXKJICHUE YIJIOB.

Bnagerp noHATHEM TEOMETPUYECKOrO MECTA TOUYEK. YMETh OIPEICIATh
OMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK FreOMETPUUECKUE
MECTa TOYEK.

@opmMynupOBaTh ONPEAECICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHAMETPA
OKPYKHOCTH, I10JIb30BaThCS UX CBOMCTBAMHU. Y METh PUMEHSTH 3TH CBOMCTBA IIPH
pelIeHnu 3a1ad4.

Bnagers moHsTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (akTamMu O TOM, UYTO OHUCCEKTPHUCHI YTIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagers nonsatreM KacaTeabHOW K OKPYKHOCTH, IOJIb30BATHCSI TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOUKE KaCaHHs.



[Tosb30BaTHCS MPOCTEMIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
UX MPAKTUYECKUI CMBICIL.

[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C MTOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xonmy oOyuenus B 8 Kkjacce OOyYarOMIMIICS TONYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBlI YETBIPEXYTOJBHUKOB, HX DJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[TpumMeHsATh CBOMCTBAa TOYKH IEPECEYEHUS] MEAMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3a/ay.

Bitagers noHATHEM CpeIHEW JIMHUM TPEYTrOJbHUKA U Tpaleuuy, IPUMEHATH
UX CBOWCTBA IIpU PELICHWHM TeOMeTpuyecKHx 3anad. Ilomp3oBaTbes Teopemon
daneca 1 TEOPEMOM O IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX IS PELICHUS
IIPAKTUYECKUX 3a]1a4.

[TpuMeHATh npu3HaKKU MOJ00Us TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBaTecss Teopemor Iludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B IPaKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Biagete noHATHMSAMH CHHYCA, KOCMHYyCa M TaHIEHCAa OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyrojbHUKa. 110J1630BaThCA 3TUMM NOHATUSAMHU Ul PELUEHUS
IPAaKTUYECKUX 3a/1a4.

Boruucnare (pazauyHbIME cIOCO0AMU) IUIOIIAb TPEYTOJbHUKA U IUIOIIAN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IpuMEHATH OJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagers NOHATHSAMH BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOIB30BATh
TEOPEMbI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMmH (CEKyLUIUMU) U YTIie MEXIY
KAacaTeNIbHOM U XOPAOU NPH PEIICHNH F'€OMETPUYECKUX 3a1a4.

BilageTe moHATHEM ONMCAaHHOIO YETBIPEXYTOJIBHHKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PEILICHUN 3a/1a4.

[TpumeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYEeCKUe
MOJIENIU JIJIS 3a/1a4 PeaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM MOAOOUS WU TPUTOHOMETPUHM (MOJB3YACh, A€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOyueHus B 9 kjacce oOydaroIIMHCS MOJYYUT CIEIYIOIINE
IPEIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIMH OCTPBIX YTIJIOB, HAXOAWUTh C HX
IIOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPa) AJTUHBI
Y YIJIBI JI1s1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThCs (popMysiaMH MPUBENECHHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM Il HAXOXKJIECHHUSI COOTHOIIEHHM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKIEHHS Pa3IMYHbIX
3JIEMEHTOB TPEYroJIbHUKA («pPELUIEHHE TPEYroJbHUKOBY»), NPUMEHATh HUX IIpU
pEeLIeHNN TeOMETPUUECKUX 3a1au.

Brnagerp moHsTHsAMH  mpeoOpa3oBaHUS — MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB NOJ00HBIX Guryp. [lonb3oBaThCst CBOWCTBAMHU MO100MSI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YINIBI Y NOJOOHBIX (uryp.
[TpumeHATh cBOMCTBAa MMOJOOMS B NPAKTHMUECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMEPHI TOJIOOHBIX QUTYP B OKPY’KAIOIIEM MHUPE.

[Tosb30BaThCS TEOPEMAMU O NMPOU3BEICHUH OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBAIPaTEe KacaTeIbHOM.

[Tonp30BaTbCss BEKTOpamH, MOHUMAaThb MX I'€OMETPUUECKUHA U (DU3HUECKUI
CMBIC]I, MPUMEHATh HMX B PEIICHUH TEOMETPUYECKHX M (PU3MUECKUX 3ajad.
[TpuMeHATh CKAIIpHOE MPOU3BEICHUE BEKTOPOB JIsl HAXO0XKJACHUS JJIMH U YTIJIOB.

[Tosnb30BaThCS METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
pELIEHNN T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers NOHATHSAMM NPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKpPYKHOCTH,
JUIMHBI IyTM OKPY>KHOCTH U paJMaHHON MEphI yria, yMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [[puMeHsITh NoJydYeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (Mau LEHTPBI) CUMMETpUM (GUTYp, TPUMEHATH JABHXKEHUS
IUIOCKOCTH B NMIPOCTEUIINX CIIydasiX.

[TpuMeHATh MOJydYE€HHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTEMaTHYECKUE
MOJIENIU JIJIS 3a/1a4 peaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TpPUMEHEHHEM TMOAO0US M TPUTOHOMETPUYECKHX (YHKIUH (MONb3ysCh, THE
HE0OXO0IMMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmMeHoBaHMe pa3e/ioB U TeM
NPOrpamMMbl

Ne i/

[Ipocreiinne reoMmerpuueckue GUrypsl
U uX cBoiicTBa. I3Mepenue
reOMETPUUYECKUX BEJIUYUH
TpeyroabHUKH

[TapannenbHble MpsiMble, CyMMa yTJIOB
TpeyrojbHHUKa

OkpyXHOCTH 1 KpyT. [ 'eomeTpudeckue
MOCTPOCHUS

[ToBTOpEeHuEe, 06001IeHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

KoanuecTBo 4acoB

Bcero

14

22

14

14

68

KonTtpoibHble
padoTbI

IIpakTH4eckue
padoThI

DJieKTpOHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/SCDUTTDXL

https://m.edsoo.ru/LUWH113V3

https://m.edso0.ru/C3QIURDVS

https://m.edsoo.ru/ZCZQS49CU

https://m.edsoo.ru/RJJ3LV3V2




6

8 KIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

YeThIpEXYyroJIbHUKU

Teopema daseca u Teopema o
MIPONOPLHUOHATIBHBIX OTPE3Kax, NOJOOHbIE
TPEYTrOJIbHUKU

IInmomans. Haxoxnenue miomanei

TPEYTroJbHUKOB U MHOTOYTOJIbHBIX (QUTYP.

[Tnomaau mono6HbIX HUryp

Teopema [Iudaropa n Hauana
TPUTOHOMETPHUH

Vbl B OKpyKHOCTU. Bricannsie u
OIHMCAaHHBIE YETHIPEXYTOIbHUKH.
KacarensHble k okpyxHocTu. Kacanue
OKPYHOCTEH

[ToBTOpeHue, 06001IeHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

KoanyecTBO 4acos

Bcero

12

15

14

10

13

68

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBIE (LH(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ZLR3S406D

https://m.eds00.ru/F8O5Z09Y 8

https://m.edsoo.ru/QLI1QDOEP

https://m.edsoo.ru/4ZHRPYM8W

https://m.eds00.ru/J2JOK38GT

https://m.edsoo.ru/LX0AVOG6P




9 KIIACC

KoanuyecTBO 4acos

HaumenoBaHue pa3ie/ioB U TeM
IporpamMmmal Bcero

Ne i/

Tpuronomerpus. Teopembl KOCUHYCOB U

CHUHYCOB. Penienue TpeyrojapHUKOB 16
[TpeobpazoBanue mopoous.

MeTpuueckue COOTHOIIEHUS B 10
OKPYXHOCTHU

Bexkropsl 12
JlexapTOBbI KOOPAMHATEI HA TUNIOCKOCTH 9

[IpaBuibHBIE MHOTOYTOIBHUKY. JlJTHHA
OKPY’KHOCTH U IUIOLIAAb KPyTra. 8
Brruucienne iomaaen

JIBI>KEHUS TUNTIOCKOCTH 6
[ToBTOpenwue, 060061IeHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

KonTtpoJubHsble
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/5172BY40V

https://m.edsoo.ru/TSSCWSWSF

https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.rt/ISOMGSAFT

https://m.edsoo.ru/BMBZSAEUS

https://m.edsoo.ru/SHUMOCSCI

https://m.edsoo.ru/VYL6CQRSP







IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne
wn Tema ypoka

10

11

[Ipocreiimme reomeTpudecKue
0OBEKTHI

MHOroyroiapHuK, 10MaHas
CMexHbBIE U BEPTUKAJIBHBIC
YTIIBI

CMexHbIe U BEPTUKAJIbHBIE
YIJIBI

CMexHbIE U BEPTUKAJIBHBIC
YTIIBI

CMexHbBIE U BEPTUKAJIBHBIC
YTIIBI

CMexHbIe U BEpTUKAJIbHBIE
YIJIBI

CMexHbIE U BEPTUKAJIBHBIC
YTIIBI

N3MmepeHne IMHERHBIX 1
YIJIOBBIX BEJIMYUH, BBIYMCIICHUE
OTPE3KOB U YIJIOB

N3MmepeHne IMHERHBIX 1
YIJIOBBIX BEJIMYUH, BHIYUCIICHUE
OTPE3KOB U YIJIOB

N3mepeHue IMHENHBIX U

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTpPOHHbIe U (ppoBbIE
o0pa3oBaTe/IbHbIC PeCypChI

https://m.edsoo.ru/FYDON6D7B

https://m.edsoo.ru/AXFSLBJZS

https://m.eds00.ru/4JQRXZTFF

https://m.edsoo.ru/YENLG4X31

https://m.edsoo.ru/FHHIZOPSR

https://m.edsoo.ru/76FDZEETM

https://m.edso00.ru/OYZ9EFVSH

https://m.edsoo.ru/TY9P4SITH

https://m.eds00.ru/8QM00C762

https://m.edsoo.ru/NBFVSYJO3

https://m.eds00.ru/OP6WEFGYY




12

13

14

15

16

17

18

19

20

21

22

YIJIOBBIX BEJIMYUH, BHIYMCIICHUE
OTPE3KOB U YIJIOB

N3mepeHue IMHERHBIX U
YIJIOBBIX BEJIMUUH, BHIYUCIICHHE
OTPE3KOB U yTJIOB

[Tepumetp u mnomans GuUryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[Tepumetp u mnomans GuUryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[TonsiTHE 0 paBHBIX

TPEYrOJbHUKAX U IEPBUYHBIC
IIPEJICTaBICHUS O PaBHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npu3zHaka paBeHCTBA
TPEYTOJILHUKOB

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npu3zHaka paBeHCTBA
TPEYTOJIbHUKOB

[Ipu3Haku paBeHcTBA

https://m.edsoo.ru/NPPLOG5EH

https://m.eds00.ru/GX8JONIK9

https://m.edsoo.ru/9IMHUYBGOD

https://m.edsoo.ru/MUS5STOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3AMK84JONX

https://m.edsoo.ru/2UOROIT74

https://m.edsoo.ru/4YTSEHGOE

https://m.edsoo.ru/S8MY4YNBR




23

24

25

26

27

28

29

30
31
32

IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB
IIpu3Haku paBeHCTBa
MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB
CBOMCTBO MeaHbI
IIPSIMOYTOJIBHOTO

TPEYToJIbHUKA, IPOBENEHHON K

TUIIOTEHY3€

CBOIiCTBO MeIHaHbI
MPSIMOYTOJBHOTO

TPEYroJIbHUKA, IPOBENEHHON K

TUIIOTEHY3€
PaBHOGeipeHHbIE U
PaBHOCTOPOHHHE
TPEYrOJIbHUKU

[Ipu3sHaku u cBoiicTBa
PaBHOOEAPEHHOTO
TPEyToJIbHUKA

[Ipu3Haky u cBOMCTBA
PaBHOOEAPEHHOTO
TPEyroJIbHUKa

IIpu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TpPEYrojbHUKa
HepaBeHcTBa B reomeTpuu
HepasenctBa B reomerpun

HepaBeHCTBa B IT€OMCTpUU

https://m.edsoo.ru/6RUL5XGO7

https://m.edsoo.ru/7THH7WFDK

https://m.edsoo.ru/WQ8PN65M7

https://m.edsoo.ru/25HEXJLK4

https://m.eds00.ru/96QU7CN8V

https://m.edsoo.ru/FENF06VFC

https://m.edsoo.ru/E4VPAPN4Z

https://m.edsoo.ru/OEXBPKRZE
https://m.edsoo.ru/O8X71FYQW
https://m.edsoo.ru/0K379K43S




33

34

35

36

37

38

39

40

41

HepaBenctBa B reomerpun

IIpsAMOYTOIBHBIN TPEYTOIBHUK
c yriiom B 30°

[IpsaMOyTronbHBIN TPEYTOIBHUK
¢ yriom B 30°

KonTponbhas padota no teme
"TpeyroabHukHn"

[TapamiensHble npsAMbIE, UX
CBOMCTBA

[TsTeiit moctynar EBkinna

Hakpecr nexaiue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbBIC TTPU
NIEPECEUEHUH NTapaJlJICIIbHBIX
IIPSIMBIX CEKYIIEH

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC TTPU
MepeceyeHNH MapaieiabHbIX
MPSIMBIX CEKYIIEH

Hakpecrt nexanue,
COOTBETCTBCHHEIC U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbBIE TPU
MepeceyeHNH MapaieiabHbIX
IIPSAMBIX CEKYILEH

https://m.edsoo.ru/MGKELG3AM

https://m.eds00.ru/SOCYEDVQO0

https://m.edsoo0.ru/ZZCJV3ITUY

https://m.edsoo.ru/4LJVWGMSU

https://m.edsoo.ru/KIFI1JI0A

https://m.edsoo.ru/VHBHZQ900

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV

https://m.edsoo.ru/FOUDW75LA




42

43

44

45

46
47
48
49

50

51

Hakpect nexanue,
COOTBETCTBCHHEIC U
OJTHOCTOPOHHUE YTIIBI,
o0Opa3oBaHHbBIE TPU
MepeceYeHNH NapaiesIbHbIX
MIPSAMBIX CEKYILEH

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIC MIPH
NepeceueHu  MapauieIbHbIX
MPSAMBIX CEKYILEH

[Ipu3Hak napamieabHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
paccTosIHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU IIPSIMOM
[Ipu3Hak napamieabHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU IIPSIMOM
CymMa yriioB TpeyroJbHAKa
CymMa yriioB TpeyrojibHUKa
BuemHue yrisl TpeyrojbHUKa
BHelnue yribel TpeyrojibHUKa
Kontponbnas paboTa mo teme
"[TapannenbHble TpsIMBIE,
CyMMa YIJIOB TPEyTrojbHUKA"

OKpYXKHOCTb, XOP/bI U

O S [ S W Y

https://m.edsoo.ru/MSOJ5Z1W4

https://m.edsoo.ru/TT46BAY6X

https://m.edsoo.ru/11C9C3FTN

https://m.edsoo.ru/SOOH6FMBS

https://m.edsoo.ru/S3LGUTY32
https://m.edsoo.ru/7M6DQD7M4
https://m.edsoo.ru/MNJOCGHIL
https://m.edso00.ru/DGCCJQFIY

https://m.edsoo.ru/HGF5SRMBXO

https://m.edsoo.ru/AQHSUB50U




52

53

54

55

56

57

58

59

60

61

62

63

64

JTMaMeTp, UX CBOMCTBA
KacarenbHast K OKpy>KHOCTH
OKpy’KHOCTb, BIIUCAHHAs B
yroin

OKpy’KHOCTb, BIIUCAHHAS B
yroin

[Tonsatue o 'MT, npumenenue
B 3a/1a4ax

[Tousitue o 'MT, npumenenue
B 3aJ1a4ax

buccekrpuca u cepelMHHBIN
NEPIEHIUKYIISIP KaKk
reOMETPUUYECKHUE MECTa TOUEK
OKpy’KHOCTb, OTIMCAHHAsI OKOJIO
TPEYroJbHUKA

OKpy’KHOCTB, OTIMCAHHAsA OKOJIO
TPEYroJbHUKA

OKpY’KHOCTb, BIIUCAHHAs B
TPEYTOJbHUK

OKpy’KHOCTb, BIIUCAHHAs B
TPEYrOJbHUK

[Ipocreiimure 3am1auu Ha
IIOCTPOCHHE

[Ipocreiimne 3anaun Ha
MIOCTPOCHUE

KonrponbHas pabora o teme
"OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocrpoeHus"

https://m.edsoo.ru/1161 GKK6L

https://m.edsoo.ru/4FQG274GY

https://m.edsoo.ru/8F1WSCRHY

https://m.edsoo.ru/OYDXH3QT6

https://m.edsoo.ru/XG4WUS501J

https://m.edsoo.ru/A2LBET3LC

https://m.eds00.ru/9Y404U31E

https://m.edsoo.ru/YZ706NC27Z

https://m.edsoo.ru/45SVSHTZC

https://m.edsoo.ru/OWUW4K8WS

https://m.edsoo.ru/WIZOA7F77

https://m.edsoo.ru/HIY744ST2

https://m.edsoo.ru/OPUFPXM6G




65

66

67

68

[ToBTOpeHue n 0600IIEeHNE
3HAHWI OCHOBHBIX ITOHSTHH U
METOJOB Kypca 7 Kiacca
Htorosas koHTpoJbHas paboTa
[ToBTOpeHue u 06001IeHNE
3HAHUU OCHOBHBIX ITOHSTUMN U
METOZOB Kypca 7 Kiacca
[ToBTOpeHme 1 0600IIEHNE
3HAHUU OCHOBHBIX ITOHSTUMN U
METOJOB Kypca 7 Kiacca

OBILEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

68

https://m.eds00.ru/075BG25NP

https://m.edsoo.ru/DQXGRPV72

https://m.edsoo.ru/5SPJ6SGBRB

https://m.edsoo.ru/EHZ8LPE7B




8 KIIACC

KoumnuecTBo yacos
Ne Hara DJIeKTpOHHBIEe HH(ppoBBIE

Tema ypoxa Kontpoabnbsie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTe/bHbIE pecypchl

padoTsbI padoThI

I1
APAJLICIIOTPAMM, €10 HPH3HAKH 1 https://m.edsoo.ru/60U99XROP

U CBOWCTBA

[Tapannenorpamm, ero npu3HaKu

. 1 https://m.edsoo.ru/XFHDJOUA 1
1 CBOMCTBA

[Tapannenorpamm, ero mpu3HaKu

o 1 https://m.edsoo.ru/ETRJP7PJH
U CBOICTBA

YacTHble ciiydan
napauieorpaMMoB
(MpsAMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/3V04FOMOZ

KBaJpar), X MPU3HAKU U
CBOMCTBA

YacTHble ciiydan
napajuieIorpaMMoB
(IpSIMOYTOJLHUK, POMO, 1 https://m.edsoo.ru/W3KUZ8901

KBaJpar), X MPU3HAKU U
CBOMCTBA

YacTHble ciiydan
napajuieIorpaMMoB
(IpSIMOYTOJLHUK, POMO, 1 https://m.edsoo.ru/A685LBYSB

KBaJpar), X MPU3HAKU U
CBOMCTBA

Tpaneuus 1 https://m.edsoo.ru/XGNLG6PX3
PaBHOOOKAs U IPSIMOYTOJIbHAS 1 https://m.edsoo.ru/SX9DDBQCM




10
11

12

13

14
15
16
17
18
19
20
21

22

23

24

25

26

Tpaneuuu
PaBHOOOKAs 1 IPAMOYTOJIbHAS
Tpaneuuu

Merton yBoeHUs MeIMaHbI
I{enTpanbHas cuMMeTpus

KonrponsHas pabora no teme
"YeTbIpEXyroJbHUKN"

Teopema daneca u Teopema o
IPONOPLHUOHAIBHBIX OTPE3KAX

CpenHsist IMHUS TPEYTrOJIbHUKA
CpenHss IMHUS TPEyroNbHUKA
Tpanenus, e€ cpeHss JINHUA
Tpaneuus, e€ cpeaHss TUHUS
[IponopiimoHanbHbBIE OTPE3KU
[TponopuroHaIbHBIE OTPE3KH
IleHTp Macc B TpEYroJIbHUKE
[TonoGHBIE TPEYTONBHUKH

Tpu npuzHaka mogo0us
TPEYTOJbHUKOB

Tpu npuzHaka nogoous
TPEYTOJIbHUKOB

Tpu npuszHaka nmogo0Ous
TPEYTOJIbHUKOB

Tpu npuzHaka mogo0us
TPEYTOJIbHUKOB

[Tpumenenue noao0us pu
peLICHUH MPAaKTUYECKUX 3a/1a4

S S G S O N S SO e —

[S—

https://m.edsoo.ru/335Z3IVAZ

https://m.edsoo.ru/T82GVAQ4U
https://m.edsoo.ru/XTE9B6TQ3

https://m.edsoo.ru/KQJCP1RMA

https://m.edsoo.ru/HCAMY3QAS5

https://m.edso0o0.ru/T6VV7A20Y
https://m.edsoo.ru/HYP7V4LMK
https://m.edsoo.ru/3GWNZHZ30
https://m.edsoo.ru/BNZI3SK2N
https://m.edsoo.ru/B8JKYR3P7
https://m.eds00.ru/8C2KXD21G
https://m.edsoo.ru/3AG2K031F
https://m.edsoo.ru/T2ZWKBADOH

https://m.edsoo.ru/EVX4D7DND

https://m.edsoo.ru/SHIVEF§DT

https://m.edsoo.ru/F6 ILCOMTB

https://m.edsoo.ru/PZZM4X09B

https://m.edso0o0.ru/QRZMS5SVWGA




27

28

29

30

31

32

33

34

35

36
37

38

39

KoHnTtponbhas paboTa mo teme
"[TogoOHbIE TPEYTOTLHUKH"
CaoiicTBa miomaaei
reoMeTpudeckux puryp
dopMyTbl 114 TI0MIAAN
TPEeyroJbHUKA,
napajieaorpaMmma
dopmybl 114 I0UIAAN
TPEeyroJbHUKA,
napasieniorpaMmma
@opMyJIbl U1 TUIOIIAIH
TPEyrojbHHKa,
napajuiesiorpaMmma
dopMyIIbl ISl TUIOMIAAN
TPEYTOJIbHUKA,
napajuiesiorpaMmma
dopMymbl 114 TI0MIAAN
TPEYroJIbHUKA,
napajiesorpaMmma

Brruncnenune mioniaaei
CIIOXKHBIX QUTYD

[Tnomanu ¢puryp Ha KIETIATON
Oymare

[Tnomaau nogoOHBIX GUryp
[Tnomanu mogoOGHBIX huUryp

3aza4yu ¢ MpaKTUYECKUM
cofiepiKaHueM

38.,[[8.‘11/1 C IMPAKTHYCCKUM

https://m.edsoo.ru/VY 8PN&XF&

https://m.edsoo.ru/EHMESPRXZ

https://m.edsoo.ru/7LCMID6R]J

https://m.edsoo.ru/JOOM8KQJF

https://m.edsoo.ru/898HY V851

https://m.edsoo.ru/879ITDCNE

https://m.edsoo.ru/AV97XBVUW

https://m.edso0.ru/SI68OA VI

https://m.edsoo.ru/G4JM76PBP

https://m.edsoo.ru/KVCETIHHC
https://m.eds00.ru/C9JX0O9IW61

https://m.edsoo.ru/CFH6PRHOS5

https://m.edsoo.ru/N24T6XFF0




40

41

42

43

44

45

46

47

48

49

50

co/IepyKaHuEeM
Perienue 3aga4d ¢ IOMOIIBIO
METO/a BCIIOMOTraTeIILHOM
IO 1

KonTponbhas pabota mo teme
"[Tnomans"

Teopema ITudaropa u e€
MIpUMEHEHNE

Teopema [Tudaropa u eé
MpUMEHEHNE

Teopema [Tudaropa u eé
IIPUMEHEHNE

Teopema ITudaropa u e€
pUMEHECHUE

Teopema [Tudaropa u eé
[IPUMEHEHUE

Onpenenenue
TPUTOHOMETPUUYECKUX (HYHKLUI
OCTpOroO yrIia IpsMOYTOJILHOTO
TPEYroJbHUKA,
TPUTOHOMETPHUUECKHE

COOTHOHICHUA B MPAMOYTOJIbBHOM

TpEeyrojbHUKe

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE

https://m.edsoo.ru/ASWEVCBCR

https://m.edsoo.ru/RKHOIBMJM

https://m.edsoo.ru/MYONLHINK

https://m.edso00.ru/YVPOOMYNZ

https://m.edsoo.ru/2LKVD1853

https://m.edsoo.ru/YW8Q15GKD

https://m.edsoo0.ru/813M9DZJ1

https://m.edsoo.ru/6 A9U6XM04

https://m.edsoo.ru/20DXH1YZ5

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD




51

52

53

54

55

56

57

58

59

60

TOKIECTBO

Konrpomnsnas pabora o Teme
"Teopema Iludaropa u Hauana
TpUroHoMeTpuu"

BnucanHnble U LeHTpalbHBIE
YIJIBI, YTOJI MEXKIY KacaTelbHOU
U XOpJIor

Brnucannsie u rieHTpaibHbIE
YIJIBI, YTOJI MEXKIY KacaTelbHOU
U XOpJIoHn

Bnucannsie u ieHTpaibHbIE
YIJIBL, YTOJl MEXKly KacaTelbHOU
1 XOpJIoH

Yrisl MEeXIy XOpJAaMU U
CEeKYIIMMU

VYTiasl MeXIy XOpAaMu U
CEKYLIUMHU

Brncanneie ¥ onmMcaHHBIE
YETHIPEXYTONBHUKH, UX
MPU3HAKU U CBOMCTBA

Bnucannble u onucaHHbIE
YETBIPEXYTONIBHUKH, UX
MPU3HAKU U CBOMCTBA
BnucanHnble 1 onucaHHbIE
YeThIPEXYTOJIBHUKH, UX
IIPU3HAKYU U CBOMCTBA
IIpruMmenenne CBOMCTB
BIIMCAHHBIX U OIMCAaHHBIX

https://m.edsoo.ru/UTLIP99RE

https://m.edsoo.ru/EISFI79UD

https://m.edsoo.ru/43MAHH6UG

https://m.edsoo.ru/3ZZGB0OBNG

https://m.edsoo.ru/L94GFIER7

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW

https://m.edsoo.ru/X56Y75XJ3

https://m.edso00.ru/4IKJOGXSD

https://m.edsoo.ru/FDUOS6UKR




61

62

63

64

65

66

67

68

YEeTHIPEXYTONIBLHUKOB TPU
pEIIeHNU TeOMETPUUYECKUX 3a/1a4

IIpuMeHeHne CBOWCTB
BIIMCAHHBIX U ONHCAHHBIX
YEeTBIPEXYTOJIBHUKOB IIPU
PEIICHNN T€OMETPUYECKUX 3a1a4

B3auMHOe pacnonoxeHue 1Byx
OKPYXKHOCTEH, 0011Ime
KacaTelbHbIe

Kacanue okpy>xHocTeit

KonTponbhas pabota no teme
"VTabl B OKPYKHOCTH.
Briucanssle n onucaHHble
YEeThIPEXYTOJIbHUKN"

[ToBTOpEHNE OCHOBHBIX MOHATUI
U METOJIOB KYpPCOB 7 U 8 KJ1accoB,
000011IeH1E 3HAHUI

IToBTOpEHNHE OCHOBHBIX MOHATUN
Y METOJI0B KYpCOB 7 U 8 KJ1accoB,
0000111eH1E 3HAHNI

HtoroBas KOHTpoNbHAs paboTa
[ToBTOpEHNE OCHOBHBIX MOHATUI
Y METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

https://m.edsoo.ru/3CXC3IA41

https://m.edsoo.ru/COVEDRQZIJ

https://m.edsoo.ru/CH0829ZLJ

https://m.edsoo.ru/1ERGJKPU6

https://m.edsoo.ru/J7Z8ZK41E

https://m.edsoo.ru/BHTMJS7YA




9 KVIACC

Ne
n/n

00 N N B W N

10
11
12
13

14

15

16

Tema ypoka

Onpenenenue
TPUTOHOMETPUUYECKUX (PYHKIIMH
yrioB ot 0° o 180°

DopMyITbl IPUBEACHUS
Teopema KOCUHYCOB
TeopeMa KOCHHYCOB
Teopema KOCUHYCOB
Teopema cuHyCOB
Teopema cuHyCcOB
Teopema cuHyCOB

Haxoxnenue qiaun CTOPOH "
BCJIMYHMH YTJIOB TPCYT'OJIbHUKOB

Pewrenne TpeyronbHUKOB
Pemenue TpeyroapHUKOB
Pewrenne TpeyronbHUKOB
Pewrenue TpeyrosbHUKOB

[IpakTrueckoe mpuMeHEHUE
TEOPEM CHUHYCOB Y KOCHHYCOB
IIpakTueckoe NpUMEHEHHE
TEOpEM CUHYCOB M KOCUHYCOB
KonrtponbHas pabota o teme
"Pemienne TpeyronbHUKOB"

KoanuyecTBO 4acoB

Bcero

O e e N S Y

S [ " G Y

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUS

DJIEKTPOHHBIE N (ppoBBIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/CD1X6AAL2

https://m.edsoo.ru/OBNBY3J20Q
https://m.edsoo.ru/RHIDMBXJS
https://m.edsoo.ru/KOM41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PTII7
https://m.edsoo.ru/4ALWCLZGKB
https://m.eds00.ru/6NO2CEW IN

https://m.edsoo.ru/3ILX8JCNG

https://m.edsoo.ru/KJ8891JVV

https://m.edsoo.ru/ASEP9BM X8
https://m.eds00.1u/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI

https://m.edsoo.ru/6N7QYFLH7

https://m.edsoo.ru/JXOUN27RH

https://m.edsoo.ru/TK6LFSOQC




17

18

19

20

21

22

23

24

25

26

[TonsTHe 0 mpeobpa3zoBaHUU
noxoous

COOTBETCTBEHHBIE DJIEMEHTEI
MOI00HBIX pUryp

CoOTBETCTBEHHBIE HJIEMEHTHI
Mo00HBIX pUryp

Teopema o mpousBeAeHUU
OTPE3KOB XOp, TEOPEMA O
MIPOU3BEICHUN OTPE3KOB
CEKyLIUX, TeOpemMa O KBaJpare
KacaTelnbHOU

Teopema o mpousBeaeHUU
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BEICHUN OTPE3KOB
CEKyLIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU

Teopema o mpousBeAeHUU
OTPE3KOB XOp, TEOPEMA O
MIPOU3BEICHUN OTPE3KOB
CEKyLIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU

[IpumeneHne TeopeM B pelIeHUU

TCOMETPHUICCKUX 3aaa4d

[IpuMeHeHHEe TeOpeEM B PELLICHUH

TCOMCTPHUICCKUX 3aaa4d

[IpumeHeHue TeopeM B peLIeHUN

TCOMECTPHUYCCKUX 3aaaY

KontponbHas padoTa o teme

https://m.edsoo.ru/WPA4QOQNZN

https://m.edsoo.ru/6 WZ4YF0AQ

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRALI11S8

https://m.edsoo.ru/LYNT6HMDS

https://m.edsoo.ru/UJOEI9T2A

https://m.edsoo.ru/TOB48A8CV

https://m.edsoo.ru/RTSQ4CQSP

https://m.edsoo.ru/VULVGR288

https://m.eds00.ru/0949LL15C
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28

29

30

31

32

33

34

35

36

"I[IpeobpazoBanue moa00usI.
Metpuueckre COOTHOIIEHHUS B
OKpY>KHOCTH"

OrnpenesieHne BEKTOPOB.
@uU3NYECKU U T€OMETPUIECKUI
CMBICTT BEKTOPOB

Cio)eHne U BEIYUTAaHUE
BEKTOPOB, YMHOKEHHE BEKTOPA
Ha 4HCIIO

CrnoskeHne U BEIYUTaHUE
BCKTOPOB, YMHOXXCHUC BCKTOPaA
Ha 9ucCJio

CrnosxeHue 1 BHIYUTAHNE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YHCTIO0

PasnosxeHnne BekTopa 1o ABym
HEKOJUTMHEApHBIM BEKTOpaM
Koopaunatsl BekTopa
CxansgapHoe npou3BeICHHE
BEKTOPOB, €ro MpUMEHEHHUE s
HAXO0XJICHUS JUIUH U YTJIOB
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €ro IpUMEHEHHUE s
HAXO0X/IEHUS JUIUH U YTJIOB
Pemenue 3agau ¢ nomMoupro
BEKTOPOB

Pemenue 3ama4 ¢ momoIsio
BEKTOPOB

https://m.edsoo.ru/J3CES39AE

https://m.edsoo0.ru/KGYS8IIBY7

https://m.edsoo.ru/LDRAMZI9Y7

https://m.eds00.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.rw/IJYKUMLBW

https://m.edsoo.ru/OUDML31UP

https://m.edsoo.ru/AADOETIFV

https://m.edsoo.ru/2JR4517A1

https://m.edsoo.ru/AMZS5CARLT




37

38

39

40
41
42

43

44

45

46

47

48

49
50
51

[IpumeneHne BEKTOPOB 1S
peteHus 3ana4d GU3NKA

KonrtponsHas pabota o teme
"BexTops!"

Z[CKapTOBBI KOOpAUHATBI TOYCK
Ha IIJIIOCKOCTHU

YpaBHeHue npamoit
VYpaBHeHHE NpsAMON
YpaBHEHHE OKPYKHOCTH

Koopaunatsl TOuek nepeceyeHust
OKPY’KHOCTH U IIPSIMOM

Metoa KOOpAMHAT MPH peIIeHUH
reOMEeTPUUECKUX 3a/ad,
MIPaKTUYECKUX 3a]a4

Metoa KOOpAMHAT NPH PEILICHUH
reOMETPUYECKUX 3a/ad,
MPAKTUYECKHX 33734

Meroa KOOpAMHAT NPU PELIEHUHN
reOMEeTPUUYECKUX 3ajad,
MIPAKTUYECKHX 3a7a4
KonrtponsHas pabota o teme

" JlekapTOBbI KOOPIMHATHI Ha
II0cKoCTH"

HpaBI/IHBHLIC MHOTI'OYT'OJIbHHUKH,
BBIYHCIICHUC UX JJICMCHTOB

Yucno nt. [InmuHa oKpy»KHOCTH
Hucno n. [InuHa okpyKHOCTH

JlivHa AyTH OKPY>KHOCTH

https://m.edsoo.ru/XJGOFOJ91

https://m.edsoo.ru/XRYOSPMOOQ

https://m.edsoo.ru/MHQLIZYYO

https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/SIOUXVNZK
https://m.edsoo.ru/94M1DDAX9

https://m.edsoo.ru/DRGH38D3G

https://m.edsoo.ru/IAMXQ157N

https://m.edsoo.ru/XFTU86021

https://m.edsoo.ru/SS4ULS6P3

https://m.edsoo.ru/ WRGPEQB3J

https://m.edsoo.ru/DOLCSQOMPG

https://m.edso00.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K




52

53

54

55

56

57

58

59

60

61

62

63

64

Panguannas mepa yria
[Lmomane kpyra, cekropa,
CermMeHTa

[Inomane kpyra, cekropa,
CermMeHTa

[lmomane kpyra, cekropa,
CerMeHTa

ITonsatue o JABMXKCHUU IINIOCKOCTH

[TapannensHbIN NIEpEHOC,
MOBOPOT

[TapasiensHbIN IEPEHOC,
IIOBOPOT

[TapannensHbI ITEpEHOC,
IIOBOPOT

[TapannensHbIN NIEpEHOC,
MOBOPOT

[IpuMeHeHne NBUKEHUN IIpU
penieHny 3a1a4

KontponsHas pabota no remam
"[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [IBUKEHUS
IJI0CKOCTH"

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3AI1s 3HAHHMH.
N3mepenue reoMeTpu4ecKux
BeNUYHH. TpeyronbHUKN

[ToBTOpeHue, o6o0IIEeHNE,
CHUCTEMATH3AIMs 3HAHHH,

https://m.edso0.ru/693M9FRD2

https://m.edsoo.ru/SERUOYOF5

https://m.edsoo.ru/8TYSLUQXO0

https://m.edsoo.ru/YMASESDLX

https://m.edsoo.ru/4ZNZMHHVZ

https://m.edsoo.ru/ WWY INSIZE

https://m.edsoo.ru/F1QJEOWZA

https://m.edsoo.ru/D51X77IR 1

https://m.edsoo.ru/GMG7L5683

https://m.edsoo.ru/ WRRE97U1Q

https://m.edsoo.ru/RNUG3USAL

https://m.edsoo.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E
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[TapannensHbie 1
MEPIEeHIUKYIISIPHBIE MTPSIMbIE

[ToBTOpenue, 06001IeHNE,
cUCTeMaTU3alus 3HaHU.
OKpy’>KHOCTb U KPYT.
I'eomeTpuueckue mocTpoeHus.
VYTabl B OKPY>KHOCTH
[ToBTOpeHnue, 06001IeHNE,
cUcTeMaTU3alus 3HaHU.
Bnucannsie u onucanHbie
OKPY’KHOCTH MHOT'OYTOJIbHUKOB
HroroBas KOHTpOJIbHASA paboTa
[ToBTOpeHue, o600IIEHNE,
CUCTeMaTH3all¥sl 3HAaHHUH

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

68

https://m.edsoo.ru/BV4CRATOO

https://m.edsoo.ru/M0GX4Y GON

https://m.edsoo.ru/EU9L2Q7GV

https://m.edsoo.ru/0GT713W64







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II>HOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I'eomerpus

Pacrnio3HaBaTh M3yuyeHHbIE T€OMETPUYECKHE (PUTYPBI, ONpPENeNATh UX
B3alIMHOE PpAaCIIOJIOKEHHUE, H300pakaTb TIeoMeTpuueckue (Urypsl,
BBINOJIHATh YEPTEXKHU IO YCIOBHIO 3a7adyd. V3MepsTh JUHEWHbIE U
YTJIOBBIC BCIIMYUHBI. Pemarsn 3aaa41 Ha BbBIYMCJICHUC JJIMH OTPE3KOB U

BCJIMYHH YTJIOB

Jenate rpyOyIo OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
pETbHON KW3HW, pa3MEpOB NPHPOIHBIX OOBEKTOB. Pasznmudyark

pa3MEpPhI 3TUX 00BEKTOB IO MOPAAKY BCIIMYHUHBL
CTpOI/ITB YCPTECIKU K TCOMCTPHUICCKUM 3a/ladaM

ITosp30BaTbCsA MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIOIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUN
3a1a4

IIpoBOAMTE  JIOTMYECKHE  PACCYKIEHUS  C  HUCIOJIb30BAaHUEM

reOMETPUUYECKUX TEOPEM

[Tonb3oBaTbCs MpU3HaAKaMU paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJLHUKOB, CBOHCTBOM MEIHMAHBI, MPOBEAEHHOW K THUIIOTCHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
OnpenensTh MapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
obpasyer ¢ HUMHU cekymias. OnpenensiTs MnapauieTbHOCTh MPSIMBIX C
MOMOIIbIO PABEHCTBA PACCTOSHUIN OT TOYEK OJHOM NPSIMON MO TOYEK
JIpPYrou npsmou

Pemate 3amaun Ha kieTyaToit Oymare

[IpoBOAWTh BHIMHMCICHUS W HAXOAWTh 4YHCIOBbIE W OYKBEHHBIE

3HAYCHHUA VYIJIOB B TICOMCTPHYCCKUX 3agadax C HCIOJIb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KVIACC

Kon
NMpoBepPsSIEMOro
pe3yJabTara

6

6.1

6.2

6.3

CYMMBI YIJIOB TPEYrOJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MPU TEPECEYCHUU MABYX MApPAUICIbHBIX MPSMBIX

cekymei. PemaTe mpakTHYeCKHe 3a/1a4n Ha HAXOXK/ICHUE yTIIOB

Bnagerb MOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh
onpeneNsaTh OUCCEKTPUCY YyIjla W CEepEeIUHHBbIM NEepHeHIuKyJIsp K

OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUEK

@OopMyIMpOBATh ONPEIACICHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JuaMeTpa OKPY)KHOCTH, TIIOJIb30BaTbCsi UX CBOWCTBAMU. YMEThb

IIPUMEHSATH 3TU CBOMCTBA IIPU PEILICHNH 3a/1a4

Bragere NOHSATHEM OINUCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH,
yMeTh HaxomuTh €€ 1eHtp. I[lonb3oBaThest (akTamMu O TOM, YTO
OUCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKaOTCsl B OJHOM TOUYKE, U O
TOM, YTO CEpEeIMHHbIE NEPIEeHIUKYJIIPhl K CTOPOHAM TPEYrojbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

Biagers mOHATHEM KacaTebHOW K OKPYXKHOCTH, I10Jb30BaThCs
TEOpEMOM O TEPHNEHIUKYJISIPHOCTH KacaTeJIbHOM UM  pajauyca,
MPOBEIEHHOI0 K TOYKE KacaHUs

ITonp30BaTbcs MPOCTEHIIMMHU T'€OMETPUUECKHMHU HEPAaBEHCTBAMH,
ITOHUMATh UX MPAKTUYECKUN CMBICIT

IIpoBOIUTE OCHOBHBIE TI'€OMETPUUYECKHE ITOCTPOEHUS C ITOMOIIBIO

LUPKYJIS U JIMHEHKH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
00pa3oBaTeJIbHON NMPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJBHUKOB, HUX 3JIEMEHTBHI,
MOJIP30BATHCS UX CBOMCTBAMH IMPH PEIICHUH T€OMETPUUECKHUX 3a/1a4
[IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHHS] MEIAUaH TpPEYroJbHHUKA
(ueHTpa Macc) B peuieHuu 3a1a4

Brnanets mnoHsTHEM cpeaHed JIMHUM TPEYroJIbHHKAa M Tpamneluu,

NPUMEHSTh WX CBOICTBAa MpH pEIIEHWH TeOMETPUUYECKHX 3ajad.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJjbTarTa

6

6.1

[Tons3oBaTbest Teopemoit danieca U TeOPEMON O MPOMOPIHUOHATIBHBIX

OTpPEC3Kax, MPUMCHATH UX IJIA pCHICHUSA NPAKTUYCCKUX 3a/1av

[IpuMeHsATh NpHU3HAKM 1MOAOOMS  TPEYroJbHUKOB B  PELICHUU

rCOMCTPHUICCKUX 3aaa4

[Tons3oBatbest Teopemoit [Indaropa s pemieHns TeOMETPUIECKUX U
IPAKTHYECKUX 3amad. CTpouTh MaTEMAaTHYECKyl0 MOJEIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIBHO ACJIaTh qepTém 1 HAaXOAUThb

COOTBETCTBYIOIIUC NJIMHBI

Bnagers moHsTHSAMHM CHHYCa, KOCHMHyCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKaA. [lojb30BaThCs 3THUMHU MOHATUSIMHU

IJI1 pCHICHUA IMPAKTUYCCKHUX 3aJ1a4d

Beruucnsate (pa3nuuHbBIMH  crIOCOOaMM) TUIOMIAL TPEYTOJbHHUKA U
IUIOINAAM MHOTOYTONBHBIX (uryp (Monb3ysAch, A€ HE0O0X0IUMO,
KaJbKyJIATOpOM). [IprMeHSTh MONMy4YeHHBIE YMEHHUS B MPAKTHYECKUX
3amagax

BJIa,Z[CTI: MOHATUAMU BIIMCAHHOT'O U LICHTPAJILHOI'O yTJIa, UCIIOJIB30BATh
TEOpPEMBI O BIIMCAHHBIX yTJax, YrilaX MEXIy XOpAaMHu (CEKyIIHMMH) U
yrijle MEXIy KacaTeJIbHOW W XOPIOH IIPU PELICHUU I'€OMETPUYECKUX
3aja4

BJ'IaI[eTI) IIOHATUEM OIIMCAHHOTI'O I-IeTI:IpéX}’l"OJ'II)HI/IKE[, MMPUMCHATH
CBOWCTBA OMTUCAHHOTO YETHIPEXYTOILHUKA TIPU PEIICHUY 3a/1a4
[lpuMeHSATh MONyYEHHBIC 3HAHWS HA TPAKTHKE — CTPOWTH
MaTeMaTU4YCCKUE MOACIN AJisd 3aaayd peaHBHOﬁ JKN3HU W MPOBOJUTH
COOTBETCTBYIOIIME BBIUMCIICHUS C TNPUMEHCHHEM IMOJ00us u

TPUTOHOMETPHH (IIOJIB3YSCh, IJI€ HEOOXOAUMO, KAJIbKYJIITOPOM)

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

I'eomeTrpus

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAWUTH C MX

IMOMOINBIO PA3JIMYHBIC JSJICMCHTBI IPAMOYI'OJIBHOTO TPEYTOJIbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHre  MPSAMOYTOJBHBIX  TPEYTOJBHHKOBY»). Haxomute  (c

IIOMOIIBIO KaJ'IBKy.]IHTopa) JJIMHBI U YTJIbI JJI1 HETAOIMYHBIX 3HAUECHUH

ITonb3oBaThcA dbopmytamMu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JUISI HAXOXIEHUS COOTHOLUEHUU

MCKAY TPUTOHOMCTPHUYICCKUMHA BCIIMUNHAMUA

Hcnons3oBaTh TEOPEMBI CHHYCOB M KOCHUHYCOB MJId HaXOXIACHUA
Pa3jInYHbIX 3JICMCHTOB TPCYI'OJIbHHUKA («pemeHI/Ie TpCYI‘OJ'ILHI/IKOB))),

MIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

Bnaners nonsaTusMH npeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJI00HBIX ¢uryp. [lomp3oBaTbcs CBONCTBAMM MOA0OUS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAWUTH YTIIBI Y
nogo0HbIX (uryp. IlpuMeHsTH CBOiicTBa MOJOOHMS B NMPAKTHYECKUX
3ajjayax. YMeTb NPUBOAUTH MpHUMEpbl MONOOHBIX (Guryp B

OKpY>KalolleM MUpe

[Tonp30BaTbcss TEOpeMaMH O TPOWU3BEICHHHA OTPE3KOB XOpH, O

MMPOU3BCACHUN OTPE3KOB CCKYIINX, O KBAAPATEC KacaTeJbHOM

ITons30BaThCs BCKTOpaMH, IIOHHMATb HX FCOMeTpI/I‘ICCKI/Iﬁ n
(1)H3H‘l€CKI/Iﬁ CMBICJI, IPUMCHATH HUX B PCIICHHUU I'COMCTPUUYCCKHUX U
(1)I/IBI/I‘IGCKI/IX 3ajJa4. HpI/IMeHSITL CKaJIIPHOC TPOU3BCACHUC BCKTOPOB

AJI1 HAXOKACHUA NJIMH U YITIOB

ITonp30BaThCsI METOIOM KOOpAUHAT Ha IINIOCKOCTHU, IPUMCHATL €TI0 B

PCIICHUN TCOMCTPUUCCKUX U MMPAKTUYCCKUX 3a1a1

Biagers NOHATUSAMU — IPaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JJIMHBI
OKPY’KHOCTH, IUIMHBI IYTM OKPYXXKHOCTM U PaJMaHHONM MEphl yIJIa,
YMETh BBIYMCIIATH IUIOIIAAb Kpyra W ero 4acred. lIpumensarts

IMMOJIYUYCHHBIC YMCHUSA B IIPAKTUYCCKUX 3aaadax

HaxonuTh ocu UM LIGHTPBI CUMMETPHH (PUTYpP, TPUMEHSTH IBUKCHUS

IJIOCKOCTH B IIPOCTEHIINX CITydasiX

IIpuMeHATH mOJIydeHHBIE 3HAHMS HAa IPAKTUKE —  CTPOUTH
MaTE€MaTHYECKUE MOJCIH I 3a7a4 PEAJbHOM JKU3HU U NPOBOAUTH
COOTBETCTBYIOIIME BBIUMCIEHUS C MPUMEHEHMEM [oxodus u

TPUTOHOMETPUYECKMX (QYHKIMH (MONB3ysACh, TA€ HEO0O0XOAUMO,



KaJIBKYJISTOPOM)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

I'eomerpus

Hauanbnbie monatus reomerpun. Touka, npsimas, OTpe30K, JIyd. Yroia. Bums
yrioB. BeprukanpHble M cMexHble yrubl. buccekrpuca yria. Jlomanas,

MHOTOYTOJbHUK. [lapamiensHOCTh U NepreH UKy IIPHOCTD MPSIMBIX

Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.

[TpuMepbl CUMMETPUH B OKPYKAIOIEM MUPE

OCHOBHBIE TOCTPOEHUSI C TIOMOIIBIO LUPKYJISd U JUHEWKHU. TpeyrojbHUK.

Bricora, Mmenana, OuccekTpuca, UX CBOKWCTBA

PaBHOOeIpeHHBI M PaBHOCTOPOHHMI  TpeyroipHUKH. HepaBeHCTBO

TpeyrojbHUKa

CpoiicTBAa W TIPU3HAKKM PaBHOOENPEHHOTO TpeyroyibHUKA. [Ipu3Haku

pPaBEHCTBA TPEYTOJIbHUKOB

CBolicTBa U NMPU3HAKU MapaJUIeNbHbIX NPsAMbIX. CyMMa yIjIOB TPEyTrOJIbHHKA.

BHemrnue yriel TpeyrojibHUKa

[IpsimoyronbHbI  TpeyrodpHUK. CBOMCTBO MenMaHbl IPSIMOYTOJIBHOTO
TPEYrojlbHUKA, MPOBENEHHOW K runoreHyse. IlpusHakum paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C YIJIOM B
30°

HepaBeHcTBa B TreOMETpHUH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJblieM yrie U OoJblIell  CTOpOHE
TpeyrojabHuKa. [leprieHauKyIsp U HaKJIOHHAS

['eomeTpuueckoe MecTo TOYEK. buccekTpuca yrina ©  CEepeIUHHBIN
NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK

OkpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
pacrojOKEeHUEe OKPY)KHOCTM M mnpsAMor. KacartenpHas ©  cekymas K
OKPYXHOCTHU

OKpy’XKHOCTb, BIUCaHHas B yroj. BrucaHHas M omnMcaHHas OKpPYXHOCTH

TpeyrojbHUKa



8 KUIACC

Kon
6
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6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

9 KUIIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus
UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
[IpssiMmoyronpHUK, poMO, KBaApaT, X MPU3HAKUA U CBOWCTBA

Tpanemus, paHoOOKas Tpamnerus, €€ cBoicTBa U npu3Haku. [IpsmoyroiapHas

Tparneuus

MeTton YABOCHUA MCAUAHBI. HeHTpaJ'IBHaSI CUMMCTpPUA. TeopeMa ®daneca u

Teopema O MPONOPLUUOHAIBHBIX OTPE3Kax
CpenHue TMHUU TPEeyrojibHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa
[Tomobue TpeyronbHUKOB, KOdpduimeHnT mnomodus. Ilpu3Haku moxo0us
TpeyroyibHUKOB. [IpuMeHeHre noqooust Mpy peleHnH NPaKTUIECKUX 3a/1ad
@®opmMynbl A8 MJIOLWIAAM  TPEYrojbHUKA, NapajjenorpaMMa, pomba Hu
Tpaneuuu

CpoiictBa momaneit reomerpudeckux ¢uryp. OTHOILIEHHE IUIOMIACH
MoA0OHBIX (huryp

Brruucnenue miaomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOU
Oymare

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHuu
MIPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia HpSIMOYTOJILHOTO TpPEyroJbHHKA.
OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [pHUrOHOMETpUYECKUE
¢byskumu yrios B 30°, 45° u 60°

BrnucanHble W LEHTpalbHBIE YIVIBI, YIOJd MEXKIY KacaTelIbHOM U XOpIOM.
VYTiel MEXAY XOPIaMU U CEKYIUMHU

BrnircaHHBIE M OIMCAHHBIEC YETHIPEXYTONIBHUKHU

B3anmHoe pacnonoxxkeHue IByX OKpyxHocTel. KacaHnue OKpyKHOCTEH.

OOu1re kacaTenbHbIE K IBYM OKPYXHOCTSIM



Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

Cunyc, xocunyc, TanreHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS

Pemenne tpeyronpHuKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
[IPAKTUYECKUX 3aJa4 C MCIOJIb30BAHUEM TEOPEMBl KOCHUHYCOB M TEOPEMBI
CHUHYCOB

[TpeobpaszoBanue momodus. [Togodne cOOTBETCTBEHHBIX 3JIEMEHTOB

Teopema o0 npousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU

Bekrop,  mnmmHa  (MO&yNlb)  BEKTOpA,  COHANpPABIEHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO  HAIpPAaBIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpAalliU HaJl BEKTOpamMH. Pa3noskeHue BeKTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOpaM

Koopaunats! BexkTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE IS
HAXO0XIECHUS JUIMH U YTJIOB

JlexapTOoBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHUS NPSAMOW U OKPYKHOCTH B
KOOpJMHATAaX, IEPECECUCHNE OKPYKHOCTEN U MpsMBIX. MeTox KOOpAUHAT U €0
MIPUMEHEHHE

[IpaBusibHBIE MHOTOYTOJIBHUKHI

JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUUCICHUE JUIMH JyT
OKpYKHOCTEH

IInomane Kpyra, CEKTOpa, CErMEHTa

JIBW>KeHHsT TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (3eMeHTapHbIe

npencrasienust). [lapamnensHelii nepenoc. [loBopot



IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepPsieMoOro
TpeOoBaHuUs

IIpoBepsiemble TpeGOBAHUS K NPeJIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrpPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue OnepupoBaTh IOHATUAMHU: MHOXECTBO, IOAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEpPUPOBATH IOHATHIMMU:
rpad, cBs3HbIM rpad, AepeBo, LMK, NPUMEHATh UX MPU PELICHUU
3a71a4; yMEHHE UCIIOJIb30BaTh IpauecKoe NPeICTaBICHNE MHOXKECTB
JUIS OTIMCAHMs pealibHBIX MPOLIECCOB U SBJICHUH, NMPH pEIIEHUH 3a/1ad

U3 JPYTUX Y4EOHBIX MIPEIMETOB

YMeHue onepupoBarh MOHATUAMMU: OIPEACIICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTeIbCTBO; YMEHHUE DACIO3HAaBAaThb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEDPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMU: HAaTypaJlbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JENUMOCTH, 1I€JI0€ YHUCIIO, MOIYJb 4Hucia, OObIKHOBEHHAasl ApoOb U
JEeCATUYHAs POoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UPPALMOHATILHOE 4YHUCJIO, apu(METHUYECKUIl KBaJpaTHBI KOpEHb;
YMEHHE BBINOJHATH JEUCTBUS C  YWCIAMHU, CpaBHUBaTh U
YHOPSAIOYMBATh YHWCIA, MPEACTABIATH 4YHUCIA HA KOOPAMHATHOU
NpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LIEJIbIM IOKAa3aTENIEM,
apu(MeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYJIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENEHU
Oosibllle €AMHUIIBI; YMEHHME BBINOJIHATH PAcYE€Thl MO (opMysaM,
npeoOpa3oBaHusl LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQ)XEHUI C KOPHSAMH, Pa3IoKEHHE MHOTO4JIeHa Ha MHOXKUTENH, B
TOM 4YHCJIE€ C WCIOJIb30BaHHEM (OpPMYJl Pa3HOCTH KBaJApaTOB U

KBaJApaTa CYMMBI U pa3HOCTU

YMeHue OIICPpHUPOBATH NMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C



OOHON TEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME peIllaTh JUHEMHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPABHEHUS C OIHON NEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEUHBIX ypaBHCHUH, JIMHEUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM UHUCJIE€ IPU PELIEHUH 3a]1a4 U3 APYTUX MPEIMETOB
MU TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIB30BATh KOOPAHHATHYIO
OpSAMYyI0 UM KOOPAMHATHYIO IUIOCKOCTh Ul M300pakeHUs pelIeHun

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, Tpa@UK QYHKIUH, HYJIN
byHKIMH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yOBIBaHWS, HaWOOJNbIIEe W HAUMCHBIICC 3HAYCHUS
byHKUINY; yMEHUe OIepUpPOBATH HOHATHAMMU: npsmMas
MPOTIOPIMOHATIBHOCTD, JTHHEHHAsT (PYHKIUS, KBaIpaTu4Has (YHKIHSA,
oOpaTHas NPONMOPLUOHAIBHOCTh, Mapaboja, Trumepoosa; yMmeHue
CTpouTh Tpaduku PyHKIHN, UCTIONH30BATh TPAdUKH JIJIS ONIPEICTICHUS
CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, Ul pelieHus 3aaay U3 Apyrux
y4eOHBIX TPEAMETOB W PpEATbHOM IKM3HH, YMEHHE BBIPAXKAThH

(1)OpMy.]'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU

Ymenue OIepupoOBaTh MOHSITUSIMHU: MOCJIEI0BATEIbHOCTb,
apupmeTHyeckass M TEOMETpUYecKas  IMPOrPEecCHH;  yMEHHE
MCIIOJIb30BaTh CBOWMCTBA MOCJEI0BATENBHOCTEH, (OPMYIBI CyMMBI U
o0I1ero 4ieHa MpH pEeHIeHUH 33734, B TOM YHUCIIE 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemath 3a7aud pa3HbIX TUIMOB (B TOM YHCIE HA MPOLEHTHI,
JNOJMM W YacTH, JABWXKEHHE, paboTy, IIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIyT, HAJIOTH, 33Ja4d U3 00J1acTH yIpaBIeHUS JINYHBIMU U
CeMEeWHbIMH  (HUHAHCAMH); YMEHHE COCTAaBJIATH  BBIPAKCHHUS,
YpPaBHEHUsI, HEPAaBEHCTBA M CHCTEMBbI 10 YCJIOBHUIO  3aJayH,
UCCIIEIOBAaTh MOJTYYEHHOE PEIICHUE U OIICHWBATh MPaBIONOJI00HOCTH

MOJTyYEHHBIX Pe3yJIbTaTOB

VYMeHue onepupoBaTh MOHATHSAMU: (QUrypa, TOUYKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yrojl, MHOrOyroJbHHUK, TPEYTOJIbHHUK, pAaBHOOEAPEHHBII
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYrojJbHUK,

MCAHaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, ‘ICTLIpéXYFOHBHI/IK,
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napajuiesiorpaMMm, pom0O, TpSIMOYTOJIbHUK, KBaJpar, Tpamnerus;
OKPY’>KHOCTb, KPYT, KacarejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemaTh 3aJauyd, B TOM YHCJIE M3 MOBCEIHEBHOMN
JKU3HHU, HAa HAXOXKJEHUE T€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM

M3Y4YEHHBIX CBOUCTB PUTYp U PaKkTOB

YMeHne omnepupoBaTh TMOHSATHAMHU: PaBEHCTBO (QUTYpP, PaBEHCTBO
TPEYrOJbHUKOB; NapauIeIbHOCTh U INEPHNEHAMUKYJSAPHOCTh TNPSMBIX,
Yroin MEXIYy MpsAMBIMH, MEPHEHIUKYISpP, HAKIOHHAs, MPOEKLHs,
nogobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIBHO
TOYKM U TPSAMOM; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nogobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX B

OKpYXaloleM MUpe

YMeHue omnepupoBaTh MOHATHSIMM: JJUHA, PACCTOSHHUE, YTOJ
(BemMuMHA yTia, CUHYC W KOCHHYC YIJIa TPEYroJbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY>KAIOILEM
MHUpE; YMEHHE NpUMEHATb (OpMyJbl NepuMeTpa U IUIOMAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
IPSIMOYTOJIBHOTO AapaJUICNICIUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHMS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOAAEH

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W WX KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OIIMCAaHHIO

YMeHue onepupoBaTh MOHATHSIMH:  MHPSAMOYrojbHash — cHUCTeMa
KOOpJMHAT, KOOPJMWHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPA HA YHCIIO, CKAJISIPHOE MPOU3BEICHIE BEKTOPOB;
YMEHHE HCIOIB30BaTh BEKTOPHI W KOOPAWHATHI JJIS TPEICTABICHUS
JaHHBIX W pEIIeHus 3aJad, B TOM 4YHUCIE U3 JPYruX Yy4eOHBIX

IIPEAMETOB U PEaIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE U  KPYTOBBIE
qUuarpaMMbl,  TaONUIBI, cpenHee  apudMeTHdeckoe, MeEAWaHa,
HauOoblllee U HAMMEHbIIEE 3HAYEHHUSA, pa3MaxX YHCIOBOTO Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPIPETHPOBATb U  NPeoOpa3oBHIBATH
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MH(pOPMALIMIO, MNPEJCTABICHHYI0 B Ta0iuIax M Ha JuarpaMmmax,
OTpaXKarolllyl0 CBOWCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUH; yMEHUE paclo3HaBaTh W3MEHUYMBBIC BEJIWYMHBI B

OKpYXarolleM MUpe

YMeHue onepupoBaTh MOHATHUSAMH: CIy4ailHBIA OMNBIT (CITy4alHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXOJ)
CIly4aifHOIO OMbITa, CIy4ailHOE€ COOBbITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3a7a4d METOJOM OPraHM30BAHHOTO Iepedopa M C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PEaJbHBIX
COOBITHI ¥ SIBJICHUH, MOHMUMATh POJIb MPAKTHYECKH ITOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXalolleM MHUPE U B IKU3HHU;
3HaKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOASIIMNA M3YyYEHHBIM METON A peUIeHHs
3a/lau, MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHON UCTOPUHU
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IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS

Yucna v BBIYUCIICHUS
HarypanbHsle u nensie yncina. [Ipu3Haky AeMMOCTH HEIbIX YUCEN

OObIKHOBEHHBIE W JIECATHYHBIE  JApOOM,  MPOLEHTbI, OECKOHEYHBIE

MePUOANYECKHE APOoOH

PamuonansHele  4wHCHA. ApI/I(l)MeTI/I‘leCKI/Ie onepannuu C€ panuoOHAJIbHBIMU

qucjiaMu

I[eﬁCTBHTeHBHBIe qucjia. ApI/I(I)MeTI/IquKI/IC orepanmuu C JIEUCTBUTEIILHLIMHU

qucjiaMu

[TpuOnk€HHbIE BBIUMCIICHMS, TMpaBUjia OKPYIJIEHUS, NPUKUAKA U OIEHKA

pe3yJibTaTa BhIYUCICHUN
AnreOpanyeckue BbIpaXKeHUs
bykBeHHbIE BbIpaXKeHUSI (BBIPAKEHUS C IEPEMEHHBIMU )

Crenennr ¢ OCJIBIM IIOKa3aTCICM. Crenennr ¢ palluOHAJIbHBIM I10Ka3aTCJICM.

CBoiicTBa cTeEEeHU
MHoro4ieHb!
Anrebpanyeckas 1poOb

Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. Jencreus c

apu(pMeTHYECKUMU KOPHSAMHU HaTypalbHOMN CTETIEHU
YpaBHEHMS U HEPABEHCTBA

Llensle u npoOHO-palMOHaNbHBIE YpaBHEHHs. CHCTEMBI M COBOKYMHOCTH

YpaBHEHUU

Llensle u napoOHO-palnioHaIbHbIE HepaBeHCTBA. CHCTEMbl M COBOKYMHOCTH

HEPABEHCTB
Penrenune TeKCTOBBIX 3ama4d

qI/ICHOBBIe IIOCJICI0OBATCILHOCTHU

ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHHs ITOCIEN0BATEILHOCTEH

ApudmeTrnueckas u reomerpuyeckas mnporpeccun. @Dopmyna  CIOXKHBIX
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7.1
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7.4
7.5
7.6

8.1
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IPOLICHTOB
OyHKIUHU
@ynkius, cnocodbl 3amaHus  QyHkuumu. I'padux  dyHkumu. OO6nactb
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil pynkimu. Hymn @ynkuun. IpomexyTku
3HAKOTIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBI H

MUHUMYMBI (QyHKIIMUA. HawmOomnpliee W HauMeHbIIee 3HA4YCHHE (DYHKIIMU Ha

IIPOMEXKYTKE

KoopanHatsel Ha IPSIMON U IIIIOCKOCTH
Koopaunarnas npsimast

JlexapToBBI KOOPAMHATEI HA IUIOCKOCTH
I'eomerpus

['eomerprueckue GUrypsl 1 UX CBOICTBa
TpeyronbHUK

MHOroyroiabHUKU

OKpy’KHOCTb U KpYyT

M3mepenne reoMeTpu4ecKiX BEIUYNH
BekTopsl Ha IIOCKOCTH

BeposTHOCTB U CTaTUCTHUKA
OnucarenbHas CTaTUCTHKA
BepostHoCcTh

KombunaTtopuka

MHuoxecTBa

I'padsr
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