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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIPENEIUTh TEOMETPUUECKYIO (UTYypy, ONHUCATh CIOBaAMM JaHHBIA 4YEpTEXK WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUUYECKOrO XapakTepa OOydYaroLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
peAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHHUS] T€OMETPUUECKUX (PUTYP
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble M cMexHbIE yIubl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IOMOIIBKO LHUPKYJIS U JIMHEUKU. TpeyroyIbHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M IIPU3HAKU NApaAJUIEIBHBIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
[lepnenaAMKYIISIp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YeroeipéxyronpHuku. llapamnenorpamm, ero npu3Hakd U cBOMcTBa. YacTHbIe
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [I[pumeHeHue mogo0us Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa mjomajael reomerpuueckux ¢uryp. P@opmynbl A IUIOLIAAM
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BroucaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOM.
Yrael  Mexay ~XopgaMM M CEeKyIIMMHM. BriMcaHHble W ONUCaHHbBIC
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcnHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C HCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKaJIIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPpSIMbIX. MEeTOJl KOOPAUHAT U €ro
IPUMEHEHUE.

[IpaBuwiibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npexacrasienus). [lapamnensaeiil nepenoc. IToBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO 3THUECKUX TIPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJIbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIECKCHHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX TOCJEICTBUN [UJISI OKPYKAIOWIIEW CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCTIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aefcTBu:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBECHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  MPeOOpPa3OBBIBATH  CYKJICHHS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
caMOCTOATENHbHO (PopMyIUpoBaTh 0000IIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMY TpEACTaBICHUS WHPOPMAIMK U WUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMyJII/IpOBaTB CYyXKIACHNA B COOTBCTCTBUH C YCIIOBUSAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS,
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh Y UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUAYAIbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMNpEneisaTh UuX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TeoMeTpuueckue (UTypbl, BBITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIE BEIIMYUHBL.
PemaTe 3a1a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HHU, Pa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYXKICHUSA C UCIOJIB30BAHUEM I€OMETPHUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OmnpenensaTs napauieIbHOCTh IPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3zyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 33aJa4yaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX MPAMBIX CeKylled. Pemares mnpakThydeckue
3a71a4d Ha HAXOKJIECHUE YIJIOB.

Bnagers MOHATHEM T€OMETPHUYECKOIO MECTa TOYEK. YMETh ONpPEACATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETPa
OKPYKHOCTH, TI0JIb30BATHCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUN 3a/a4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TIEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJTHOU TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1au.

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

BiageTs noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA W TPAIlClUH, IIPUMEHATH
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoOM
dasieca U TEOPEMON O TPOMOPLIMOHATBHBIX OTPE3KaX, MPUMEHATh UX IS PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnars (paziuyHbIMU cIOCOOaMHM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MeXAy XOpJaMH (CEKyLIUMU) U YIiie MEXKIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTpPBIX YIJOB, HAXOAUTh C HUX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes (popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  npeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MTOAOOHS MMPOU3BOIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI W HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJI, TPUMEHATh HMX B pPEHICHUH TeOMETPUYECKHX MU (U3MYECKUX 3ajad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
pEeIIeHNU T€OMETPUUYECKUX U IPAKTUUECKUX 3a/1a4.

Bnagers NMOHATHAMU NPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJydeHHbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
[Ipocreiimme reomerpuueckue GUrypsl u
1 ux cBolicTa. M3mepenue 14 https://m.edsoo.ru/X7R1IN7Z5U
re€OMETPHUECKUX BEITHYNH
2 TpeyronbHUKH 22 1 https://m.eds00.ru/M7X3J1090
IT
3 APEULILIILHBO PHAMPBIE, CYMMa yIion 14 1 https://m.edso0.ru/B6L1F3M6X
TPEyroJibHUKa
O T
4 KPYAHOCTE I YT & COMETPHACCIHE 14 1 https://m.eds00.ru/BSPEX5U5X
MTOCTPOCHHS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/L814D5K9W
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/X7R1N7Z5U
https://m.edsoo.ru/M7X3J1O9O
https://m.edsoo.ru/B6L1F3M6X
https://m.edsoo.ru/B5P5X5U5X
https://m.edsoo.ru/L8I4D5K9W

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
1 YeTbIpEXyroJbHUKH 12 1 https://m.edsoo.ru/\V1P3M2J0I
Teopema darneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, MOJ00HbIE 15 1 https://m.edsoo.ru/H0J8N8N5Z
TPEYrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 TPEYrOJIbHUKOB U MHOTOYTOJIBHBIX (PUTYP. 14 1 https://m.eds00.ru/U3V4T3P5V
[Tnomaau nogo6HbIX GUryp
4 Teopewma [ugaropa n natana 10 1 https://m.edsoo.ru/H3K4L7US5A
TPUTOHOMETPHUHU
VY1l B OKpyKHOCTU. Brincanusie u
5 OTHICATIHbIC ACTRIPEX YTOMBHII. 13 1 https://m.eds00.ru/Y5D7S0S20
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpeHue, 06001IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/F912U0A7N
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



https://m.edsoo.ru/V1P3M2J0I
https://m.edsoo.ru/H0J8N8N5Z
https://m.edsoo.ru/U3V4T3P5V
https://m.edsoo.ru/H3K4L7U5A
https://m.edsoo.ru/Y5D7S0S2O
https://m.edsoo.ru/F9I2U0A7N

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
1 TpuroroMeTpiti. TeopeMbl KOCHHYCOB i 16 1 https://m.edso0.ru/NSC1F0Y8Q
CUHYCOB. Pemienne TpeyroiabHUKOB
[IpeoOpazoBanue moa00wms.
2 Metpuyeckrue COOTHOLIEHUS B 10 1 https://m.edsoo.ru/Y1C1H2L7A
OKPYKHOCTHU
3 Bexkropsl 12 https://m.eds00.ru/G9G15414Q
JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 https://m.edso0.ru/D7D4T0S9Z
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [lTMHa
5 OKPYKHOCTH U IUIOLIab Kpyra. 8 https://m.eds00.ru/Q3Y8WOH3L
Brruncnenue nnomanei
6 JIBMOKEHHUS TNTOCKOCTH 6 https://m.edsoo.ru/G6D6E5E9]
7 Hosropere, 0606meH1:1e, 7 2 https://m.edsoo.ru/A7C2G3N3P
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Hcropus BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPHUH.
[Ipocreiimme reomeTpudecKue
00BEKTHI: TOUKA, IPSAMasi, OTPE30K

Bsaumnoe pacnionoxenue
npsMbIX. Bzanmuoe
pacrojI0KEHUE TOUEK U NPSAMBIX
[TosrymiockocTs, 1y4 U yrol.
Pa3BépHyThIli 1 HEpa3BEPHYTHIE
yTJIbI

CpaBHEHHE OTPE3KOB U YIJIOB.
Cepenuna otpeska. buccekrpuca
yria

https://m.edsoo.ru/E6S5C6P5P

https://m.edsoo.ru/M4V9J3F6C

https://m.edsoo.ru/X6F8T0S3D

https://m.edsoo.ru/Y3E9K8B4W

JnuHa otpeska. EquHuibl
u3MepeHus anuHbl. Paccrosnue
MEXIy TOUKaMu

https://m.edsoo.ru/H5M5V409M

Pemmenue 3agad Ha HaX0KACHUE
JUTUH OTPE3KOB

Usmepenue yrnos. ['panycHas
Mepa yria. 3mepenue u
IIOCTPOEHHUE YTJIOB C IOMOIIBIO
TpaHCTIOPTHUPA

https://m.edso00.ru/Q2G6M60O3E

https://m.edso0.ru/U6K5T4Y6I

Cwmexnbie yribl. [lonstue 00
OIIPENIEIICHUH, CBOICTBE,
IIPU3HAKE, AKCHOME, TEOPEME,

https://m.edso00.ru/S400X4We6eW



https://m.edsoo.ru/E6S5C6P5P
https://m.edsoo.ru/M4V9J3F6C
https://m.edsoo.ru/X6F8T0S3D
https://m.edsoo.ru/Y3E9K8B4W
https://m.edsoo.ru/H5M5V4O9M
https://m.edsoo.ru/Q2G6M6O3E
https://m.edsoo.ru/U6K5T4Y6I
https://m.edsoo.ru/S4O0X4W6W

JA0Ka3aTCIIbCTBC TCOPCMbI

10

BeprtukanbHbie yIibl 1 UX
CBOMCTBO
[TepnenauKyIsIpHBIE TIPSIMBIC,
Jy4H, OTPE3KHU

https://m.edsoo.ru/D8V2M4A0B

https://m.edsoo.ru/P8S4Z1A9H

11

[Ipencrasienue o n1oMaHoOU U €€
aseMeHTax. Buasl nomMaHbIX.
JlnvHa momaHoM

https://m.edso0.ru/Z2F003N2F

12

[IoHATHE MHOTOYTOJIbHUKA.
[TpencraBieHue o BBITYKIBIX U
HEBBIITYKJIBIX MHOI'OYTOJIbHUKAX

https://m.edsoo.ru/Z0DOR8WS8H

13

[leprMeTp MHOTOYTOJIBHHKA.
Pemenne 3aJa4 Ha BbIYUCIICHUC
nepruMeTpa MHOTOYTOJIbHUKA Ha
KJIeT4aToi Oymare

https://m.edsoo.ru/N1Q1W6S8U

14

Pemenue 3agad Ha HaX0KAECHHUE
JUTMH OTPE3KOB U TPATYCHBIX MEP
YIJIOB

https://m.eds00.ru/M8Q6POK7F

15

TpeyrosbHUK U €r0 JIEMEHTBHI.
Ilepumerp TpeyronbHuka. Buabt
TPEYTOJIbHUKOB 10 yIJIaM

https://m.edso0.ru/R2Z3Z7C4A

16

17

18

[Tonsatue paBencTBa Quryp.
[lonsiTue paBeHCTBa
TpeyrojdbHUKOB. [lepBrIit
MPU3HAK PABEHCTBA
TPEYTrOJIBHUKOB (IO IBYM
CTOPOHAM U YTIIy MEXKy HUMH)
[IepnieHqUKYIAp K IPSIMOM.
BricoThI, MeTMaHbBI, OMCCEKTPHUCHI
TPEYroJIbHUKA

PaBHoGenpenHbIe 1
PaBHOCTOPOHHUE TPEYTOJIbHUKH.

https://m.edso0.ru/O0F3Z2U1X

https://m.edsoo.ru/W611F1H40Q

https://m.edsoo.ru/\W9IL8Y6Q3P



https://m.edsoo.ru/D8V2M4A0B
https://m.edsoo.ru/P8S4Z1A9H
https://m.edsoo.ru/Z2F0O3N2F
https://m.edsoo.ru/Z0D0R8W8H
https://m.edsoo.ru/N1Q1W6S8U
https://m.edsoo.ru/M8Q6P0K7F
https://m.edsoo.ru/R2Z3Z7C4A
https://m.edsoo.ru/O0F3Z2U1X
https://m.edsoo.ru/W6I1F1H4Q
https://m.edsoo.ru/W9L8Y6Q3P

19

CoiicTBa paBHOOEPEHHOTO
TPEYroJbHUKA

[Tpu3naku paBHOOEAPEHHOTO
TpPEeYrojbHUKa

https://m.edsoo.ru/M3D6D7P1Z

20

Pemenue 3agau Ha npuMeHEHUE
MEPBOro MpHU3HaKa PABEHCTBA
TPEYrOJIbHUKOB, TPU3HAKOB U
CBOICTB paBHOOEIPEHHOTO
TPEYroJIbHUKA

https://m.edsoo.ru/R8F9V4Q5I

21

Bropoii npusHak paBeHCTBa
TPEyroJibHUKA (110 JBYM yIJlaMm,
MIPUJISIKAIIUM K CTOPOHE)

https://m.edsoo.ru/M2Y00Q4A0S

22

Pemenue 3aga4u Ha npUMEHEHUE
BTOPOTO MpPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB

https://m.edsoo.ru/J5Y8EOMS8B

23

24

25

TpeTuii mpu3HaK paBeHCTBA
TPEYrOJIbHUKOB (110 TPEM
CTOpPOHAaM)

Pemenue 3anau Ha IpuMEHEHNE
MPU3HAKOB PAaBEHCTBA
TPEYrOJIbHUKOB

OceBast cumMeTpust U e€
IPUMEPEI B OKPYKAIOIIEM MHUPE.
OceBas cummeTpus B
paBHOOEIPEHHOM TPEYTOJIbHUKE

https://m.edsoo.ru/EODSRON5D

https://m.edsoo.ru/D3L6Y3011

https://m.edsoo.ru/M4U9R8X9M

26

KonTponbnas padora Ne 1 o
TeMaM "M3mepeHne oTpe3KoB u
yriioB. CMEXHBIE 1
BEPTUKAJIbHBIE YIJIBI.
PaBHOOEIpEHHBIN TPEYTOTHHUK.
[Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB"

https://m.edsoo.ru/L414W6L5V



https://m.edsoo.ru/M3D6D7P1Z
https://m.edsoo.ru/R8F9V4Q5I
https://m.edsoo.ru/M2Y0Q4A0S
https://m.edsoo.ru/J5Y8E0M8B
https://m.edsoo.ru/E0D8R0N5D
https://m.edsoo.ru/D3L6Y3O1I
https://m.edsoo.ru/M4U9R8X9M
https://m.edsoo.ru/L4I4W6L5V

27

[Honstne o 'MT. Okpy>KHOCTB,
KpYT, CepEeAMHHBIN
NEPIEHIUKYIISAP K OTPE3KY,
OuccekTpuca yria Kak
TEOMETPUUECKHUE MECTA TOUEK

https://m.edsoo.ru/O7Q7R3S9V

28

29

30

OKpYyXHOCTb U €€ 3JIEMEHTHI:
HEHTp, paauyc, Xopa, 1uaMeTp
[TocTpoeHue oTpe3ka paBHOTO
nanHomy. [Toctpoenue yrna
pPaBHOTO TaHHOMY

[TocTpoeHre OUCCEKTPUCHI yTiia

https://m.edsoo.ru/S4J3N9L6B

https://m.edsoo.ru/A6D8S4H4U

https://m.edsoo.ru/YOD9X4A1N

31

[locTpoenue nepneHIuKyJIsIpHbIX
npsMbix. [locTpoeHue cepeanHsl
OTpe3Ka U CepPEeIUMHHOTO
NEepHEeHANKYJIApa JAHHOTO
oTpe3Ka

https://m.edsoo.ru/\V3P6Z25G4J

32

33

[TapamiensHbIe IPsIMBIE U
cekymasi. OqHOCTOPOHHHE,
HAKpEeCT JIeXKallue,
COOTBETCTBEHHBIE YTJIbI
[Ipu3Hak nmapajsieIbHOCTH IBYX
HPSMBIX IO PABEHCTBY HAKPECT
JIeKAIIUX YTIIOB

https://m.edsoo.ru/D0S5T8Q0F

https://m.eds00.ru/O3G7R20Q1D

34

[Tpu3Hak napauieTbHOCTU ABYX
IPSIMBIX 110 PABEHCTBY
COOTBETCTBEHHBIX YTJIOB

https://m.edso0.ru/S1F2F8S7X

35

36

[Tpu3Hak napauieaTbHOCTU ABYX
IPSIMBIX 110 CyMME
OJIHOCTOPOHHUX YIJIOB, PAaBHOM
180 rpagycam

[Ipu3Hak napasienbHbIX MPSAMBIX
(10 paBEHCTBY pacCTOSIHUM).

https://m.eds00.ru/S5V3N8Y6J

https://m.edsoo.ru/U2A3C9H8Y



https://m.edsoo.ru/O7Q7R3S9V
https://m.edsoo.ru/S4J3N9L6B
https://m.edsoo.ru/A6D8S4H4U
https://m.edsoo.ru/Y0D9X4A1N
https://m.edsoo.ru/V3P6Z5G4J
https://m.edsoo.ru/D0S5T8Q0F
https://m.edsoo.ru/O3G7R2Q1D
https://m.edsoo.ru/S1F2F8S7X
https://m.edsoo.ru/S5V3N8Y6J
https://m.edsoo.ru/U2A3C9H8Y

Pemenue 3agau Ha npuMeHEHUE
MPU3HAKOB MapaiieIbHOCTH
TIPSIMBIX

37

AKkcuoma napamiebHbIX
npsambIX. [1g9ThIi mocTynaT
EBknuna

https://m.edso0.ru/L2K9T2Z1Y

38

39

CBolicTBO MapaiebHbIX
MPSIMBIX, IEPECEUEHHBIX
CEKYIIIEH, O PABEHCTBE HAKPECT
JIeKAIIUX YTIIOB

CBOIICTBO MapasuiebHbIX
MPSIMBIX, TIEPECCUEHHBIX
CEeKyIllel, O paBEeHCTBE
COOTBETCTBEHHBIX YTJIOB

https://m.edsoo.ru/S7S4F2F5Z

https://m.edso0.ru/M6ISE7N4T

40

41

42

CBolicTBO MapaiebHbIX
IPSIMBIX, IEPECEUEHHBIX
CeKylleH, 0 cymMme
OJIHOCTOPOHHUX YTJIOB, PaBHOM
180 rpagycam

Pemenue 3anauy Ha IpUMEHEHNE
IIPU3HAKOB U CBOMCTB
NapaJuIeIbHBIX MPSIMBIX

Teopema o cymme yrioB
TPEyrojbHUKa

https://m.edsoo.ru/C3S7A5M2G

https://m.edsoo.ru/J2R8W1G7N

https://m.edsoo.ru/G8N8S5Q6L

43

BremHue yribl TpeyrojabHHKA.
TeopeMa o0 BHeELIHEM yriIe
TPEYroJIbHUKA

https://m.edsoo.ru/B5R5S9AG6E

44

Pemenue 3aga4 Ha HaX0KIECHHUE
BHYTPEHHUX U BHEIIHHUX yTJIOB
TPEYTOJIbHUKOB

https://m.edso00.ru/16J902Z3S

45

Pemenue 3aga4 Ha npUMEHEHUE
MPU3HAKOB U CBOMCTB
napauieIbHOCTH, TEOPEM O

https://m.edsoo.ru/R2S4N1P8I



https://m.edsoo.ru/L2K9T2Z1Y
https://m.edsoo.ru/S7S4F2F5Z
https://m.edsoo.ru/M6I8E7N4T
https://m.edsoo.ru/C3S7A5M2G
https://m.edsoo.ru/J2R8W1G7N
https://m.edsoo.ru/G8N8S5Q6L
https://m.edsoo.ru/B5R5S9A6E
https://m.edsoo.ru/I6J9O2Z3S
https://m.edsoo.ru/R2S4N1P8I

CyMMax YIJIOB TPEYTOJIbHUKA

46

47

Teopema 0 COOTHOLLICHUSX MEXKIY
CTOPOHAMHU U yTiIaMHu
TPEYrOJILHUKA U CIECACTBUA U3
Heé

HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 1iIMHE TOMaHOU

https://m.edsoo.ru/Z5V7Q2D5H

https://m.edsoo.ru/D7P7P6C3Q

48

[IepnieHauKymsp, HAKJIOHHAS,
npoekuusa. HepaBeHCTBO Mex Iy
NEPIEHANKYIIIPOM U HAKJIIOHHOU

https://m.edsoo.ru/Y4C4J5Y6K

49

50

[IpsAMOYTONBHBIN TPEYTONBHUK U
ero snemMeHThl. CBOMCTBO OCTPBIX
YTJIOB IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

[IpsAMOYTOIBHBIN TPEYTOIBHUK C

yriiom B 30 rpalycoB U €ro
CBOMCTBA

https://m.edsoo.ru/F306 MOK6U

https://m.edsoo.ru/C6D2H5J51

51

CBoOlCTBO MeTUaHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

https://m.edso0.ru/O5E0K1X1R

52

[IprMeHeHne cBOMCTB
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
IIPU PELICHNH 3a/1a4

https://m.edsoo.ru/ESL4V8D2K

53

54

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[IpumeHeHnne npu3HaKkoB
paBEHCTBA U CBOMCTB
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB
MIpU PEUICHUH 3a7a4

https://m.edso0.ru/Y8U1C1Q0B

https://m.edso0.ru/DON9O2A6N

55

KonTtponsHas padora Ne 2 o
temaMm "[lapassenbHble npsMbIe,
CyMMa YTJIOB TPEYTOJIbHUKA.

https://m.edso0.ru/\W4S2Z018Y



https://m.edsoo.ru/Z5V7Q2D5H
https://m.edsoo.ru/D7P7P6C3Q
https://m.edsoo.ru/Y4C4J5Y6K
https://m.edsoo.ru/F3O6M0K6U
https://m.edsoo.ru/C6D2H5J5I
https://m.edsoo.ru/O5E0K1X1R
https://m.edsoo.ru/E8L4V8D2K
https://m.edsoo.ru/Y8U1C1Q0B
https://m.edsoo.ru/D0N9O2A6N
https://m.edsoo.ru/W4S2Z0I8Y

HepaBeHcTBO TpeyroyibHUKA.
[IpAMOYToJIbHBIN TPEYTOJIBHUK U
ero cpoiicrea”

56

B3aumHoe pacnionoxxenue
psAMON U OKpykHOCTH. CeKytas
U KacaTelbHas K OKPYKHOCTH

https://m.edso0.ru/G2L118X4F

S7

CBOICTBO U ITPU3HAK
KacaTeJIbHON K OKPY>KHOCTH.

CBOICTBO OTPE3KOB KacaTeIbHbIX

https://m.edso0.ru/D3S7X8U2V

58

59

Brnincannast Okpy)HOCTb
TpeyroybHUKa. Teopema o
BIIMCAHHOW OKPYXHOCTH
TPEYroJIbHUKA

OnucanHas OKPYXHOCTb
TpeyroibHuka. Teopema 00
OITMCAHHON OKPY)KHOCTH
TPEyTroJbHUKA

https://m.edsoo.ru/H4H9Z0K7E

https://m.edsoo.ru/T219N211H

60

61

OKpy»XHOCTb, BOMCaHHAas B yToJI
IToctpoenune TpeyrojibHUKA MO
JIBYM CTOPOHaM U yTJ1y MEXKIY
HHUMHAU

https://m.edsoo.ru/P2B2U4U5V

https://m.edso0.ru/O7Z7A2Y9A

62

IToctpoenune TpeyrojibHUKA MO
CTOPOHE U JIByM NPUJIEKAIIUM K
HEW yriiam

https://m.edsoo.ru/A8Q4J4H5E

63

64

65

[TocTpoenune TpeyrojibHUKA MO
TpEM CTOpOHAM

IToBropenue. M3mepenue
OTPE3KOB U yIiIoB. CMEKHBIE U
BEPTUKAJIbHBIE YTJIbI
[ToBTopenue. [IpuszHaku u
CBOMCTBA MapajuIeIbHbIX
npsimbix. CymMMma yrioB

https://m.edsoo.ru/I15U9J9Y80

https://m.edsoo.ru/E2D2L5H5H

https://m.edsoo.ru/H3E4T6Z3G



https://m.edsoo.ru/G2L1I8X4F
https://m.edsoo.ru/D3S7X8U2V
https://m.edsoo.ru/H4H9Z0K7E
https://m.edsoo.ru/T2I9N2I1H
https://m.edsoo.ru/P2B2U4U5V
https://m.edsoo.ru/O7Z7A2Y9A
https://m.edsoo.ru/A8Q4J4H5E
https://m.edsoo.ru/I5U9J9Y8O
https://m.edsoo.ru/E2D2L5H5H
https://m.edsoo.ru/H3E4T6Z3G

TPEYroJIbHUKA

[ToBTropenue. PaBHoOeapeHHbII

66 TpeyroasHuK. [Ipu3HaKu 1 https://m.eds00.ru/S2B2J8B2Q
paBEHCTBA TPEYrOJIbHUKOB
67 HToroBast KOHTPOIIbHAS paboTa 1 https://m.eds00.ru/\VV4V6POB6N
68 Pemmenne 3afa4 na HaxXOXACHHC 1 https://m.edso0.ru/T4Y8G8K1G
JJIEMEHTOB TPEYrOJIbHUKOB
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/S2B2J8B2Q
https://m.edsoo.ru/V4V6P0B6N
https://m.edsoo.ru/T4Y8G8K1G

8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

YeThIpEXYroJIbHUK U €T0
aneMeHTsl. [lapamienorpamm u ero
CBOMCTBA

https://m.edsoo.ru/E1X01306P

[TpusHaky napauieaorpaMma.
[IpuMeHeHne npru3HaKkoB
napajuleJIorpaMMa Ipy peIIeHUN
3a1a4y

https://m.edsoo.ru/L5G1B1K3V

[IprMeHeHne npu3HaKkoB U
CBOICTB IapajliesiorpaMmma Ipu
peueHuu 3a1a4y

https://m.edsoo.ru/\VVOE2V6E2U

[IpssMOyTONBHUK, €r0 CBOWCTBA U
[IPU3HAKU

PomO u xBaspar, ux cBOWCTBa U
IIPU3HAKU

https://m.edsoo.ru/X7B6VVOR8P

https://m.edsoo.ru/C8FOM6UOH

Pemenue 3aga4u Ha npUMEHEHUE
CBOWCTB M ITPU3HAKOB
IpsIMOYTOJIbHHUKA, poMOa,
KBajpaTa

Tpaneuus u e€ aneMeHTsl. Buasl
Tpaneuuii. PaBHOOeIpeHHas
Tpamnenusi, €€ CBOMCTBa U
MIPU3HAKU

Pemienune 3ama4 Ha HAX0XKIEHHUE
OJIEMCHTOB Tparciunuu

https://m.edsoo.ru/L1E709B2N

https://m.edso00.ru/T4G1G0G6J

https://m.edsoo.ru/V9F8G7Q0Q

Meton yaABOEHHUS MEUAHbI
TPEYTrOJbHUKA

https://m.edso0.ru/P8V4I3N7M



https://m.edsoo.ru/E1X0I3O6P
https://m.edsoo.ru/L5G1B1K3V
https://m.edsoo.ru/V0E2V6E2U
https://m.edsoo.ru/X7B6V0R8P
https://m.edsoo.ru/C8F0M6U0H
https://m.edsoo.ru/L1E7O9B2N
https://m.edsoo.ru/T4G1G0G6J
https://m.edsoo.ru/V9F8G7Q0Q
https://m.edsoo.ru/P8V4I3N7M

10

11

LleHTpanbHO-CUMMETPHYHEIC
burypsi

Penrenue 3a1au Ha HAXOXKJICHUE
3JIEMEHTOB IMapajuiejorpamMmma,
pSIMOYTOJIBHUKA, poMOa,
KBaJIparTa, Tpanenuu

https://m.edsoo.ru/M6VIH1K9A

https://m.edsoo.ru/U1Q6X6G0I

12

13

14

KonTtponsnast padora Ne 1 o teme
"YeThIpEXyroJbHUKH"

[TponiopuroHaIbHBIE OTPE3KH.
Teopema daneca. Teopema o
IPONOPLHUOHAIBHBIX OTPE3KaX

Teopema o0 TOUKe nepecedeHus
MeJMaH TPEYroJIbHUKA (LIEHTP
macc). Pemenue 3a1a4 Ha
IIpuMeHeHne TeopeMsl Paeca n
TEOPEMBI O MPONOPLUOHAIBHBIX
OTpe3Kax

https://m.edsoo.ru/L7K2Z5X4K

https://m.edsoo.ru/U6W8Y2R1D

https://m.edso00.ru/X3S0H9Z7Z

15

Cpenssist TMHUA TPEYroJIbHUKA, €€
CBOMCTBO M IPU3HAK

https://m.edso0.ru/G7H106X2W

16

17

18

19

CpenHsist IUHUS Tparenuu u e
CBOMCTBO

Pemienue 3a1a4 Ha mpUMeHeHUE
CBOMCTB CPEHUX JIMHUN
TPEYroJbHUKA U Tpaneuu
[Momobue duryp.
COOTBETCTBEHHBIE AIEMEHTHI
noo0HbIX uryp. IlogobHbIE
TpeyroiabHuku. Koadduuuent
mog00ust

[TepBsIii mpu3HaK MO100US
TPEYTrOJIbHUKOB (110 IBYM YIJIaM)

https://m.edsoo.ru/\V8S708D00O

https://m.edsoo.ru/S3N8F8D6T

https://m.edso0.ru/C9U309Y 0K

https://m.edsoo.ru/H0I0J6K8Z

20

IIpuMeHeHue nepBoro npu3HaKa

https://m.edso0.ru/L2T9COH10



https://m.edsoo.ru/M6V9H1K9A
https://m.edsoo.ru/U1Q6X6G0I
https://m.edsoo.ru/L7K2Z5X4K
https://m.edsoo.ru/U6W8Y2R1D
https://m.edsoo.ru/X3S0H9Z7Z
https://m.edsoo.ru/G7H1O6X2W
https://m.edsoo.ru/V8S7O8D0O
https://m.edsoo.ru/S3N8F8D6T
https://m.edsoo.ru/C9U3O9Y0K
https://m.edsoo.ru/H0I0J6K8Z
https://m.edsoo.ru/L2T9C0H1O

000U MIPH PEIICHUHU 3374

21

22

23

24

25

Bropoii npu3znak nomobus
TPEYroJILHUKOB (IO IBYM
IPONOPLHUOHATIBHBIM CTOPOHAM H
YTy MEXTY HUMH)

Penrenue 3ama4 Ha IprMeHEHHE
NIEPBOTO U BTOPOTO PU3HAKOB
0JI00US TPEYTOJILHUKOB

Tpertuii npusHak nogoous
TPEYTrOJIbHUKOB (110 TPEM
IPONOPIMOHATIBHBIM CTOPOHAM)
[IpumeneHne NpU3HAKOB OO0
NP PEIICHNUH 3214 Ha
HaXO0XJICHHE 2JIEMEHTOB (pUryp
[IpumeneHne mpU3HAKOB OAOOHS
IPU PEIICHUH NPAKTUKO-
OpPHEHTHPOBAHHBIX 3214

https://m.edso0.ru/M\W7Q5W8X0G

https://m.edsoo.ru/U1D2F9U70

https://m.edsoo.ru/U1C9F9R2Z

https://m.edsoo.ru/F9Q9S619B

https://m.edsoo.ru/H3Y508J8Z

26

Pemenne npaktuyeckux 3aaa4d Ha
MPUMEHEHHE TPU3HAKOB MOJ00US
TPEYTroJIbHUKOB

https://m.edso0.ru/K9X4I10R7F

27

28

KonTponbHnas padora Ne 2 o Teme
"Teopema daneca u Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KaX,
noJJ00HbIE TPEeYTrOoJIbHUKN"

[TonsTHe momanu
MHOroyrojbHuka. CBoicTBa
ioniaau. PaBHOCOCTaBIIEHHBIE U
paBHOBEJIMKHE (PUTYPBI

https://m.edsoo.ru/F2A3POW2P

https://m.edsoo.ru/D8F7P5Z1Y

29
30

[Tmomane kBagpaTa u
MPSIMOYTOJIbHUKA

[Tmomaaer mapasienorpamMmma

https://m.edso00.ru/I6B9T7B5S

https://m.edsoo.ru/12P9V4B0J

31

[Tnomaae pomba

https://m.edsoo.ru/R7TESM4Z1Y



https://m.edsoo.ru/W7Q5W8X0G
https://m.edsoo.ru/U1D2F9U7O
https://m.edsoo.ru/U1C9F9R2Z
https://m.edsoo.ru/F9Q9S6I9B
https://m.edsoo.ru/H3Y5O8J8Z
https://m.edsoo.ru/K9X4I0R7F
https://m.edsoo.ru/F2A3P0W2P
https://m.edsoo.ru/D8F7P5Z1Y
https://m.edsoo.ru/I6B9T7B5S
https://m.edsoo.ru/I2P9V4B0J
https://m.edsoo.ru/R7E5M4Z1Y

32

33

34

Pemenue 3aga4 Ha HaXOXKICHUE
IJIOIAM IPSIMOYTOJIbHUKA,
KBaJpara, napajienorpamma u
pomba

[1nomane TpeyrojpHHUKA.
[Imomane npsAMOyroJIbHOTO
TPEYroJIbHUKA

OTHoLIEHWE IoMaIe HoI00HBIX
TPEYTOJIbHUKOB

https://m.edso0.ru/O1E5G374S

https://m.edsoo.ru/ESW7T7E30

https://m.edsoo.ru/A5Y5W7M4H

35

Pemenne 3a1au Ha HaxX0XKACHUE
3JIEMEHTOB U IUIOIANEH
TPEYTOJILHUKOB

https://m.edsoo.ru/K5U5G102S

36
37

[Tnomans Tpanerun
Pemenne 3amau Ha HAXOXKIEHNAE
TJIOIAU TPACIIT

https://m.edsoo.ru/Z9P3Z0A3A

https://m.edsoo.ru/T3K7D5F80

38

39

Pemenue 3a1au Ha HAXOXKJICHUE
IJIOMIAAEH TPEYTOJIbHUKOB U
YETBIPEXYTOJIbHUKOB
Brruncnenue niaomaneil C0KHBIX
$uryp

https://m.edsoo.ru/G2M8Y1E0K

https://m.edso0.ru/STH1R4L8E

40

Haxoxnenue nnomanei ¢uryp,
M300paXEHHBIX HA KIETYATOU
Oymare

https://m.eds00.ru/C6P1X5N3T

41

Pemenue 3aga4 Ha HaX0KACHUE
IIoUIaiel TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX (UTYP

https://m.edso0.ru/U6S2Z6A2B

42
43

Teopema [Iudaropa

[Tpumenenue Teopems [Iugaropa
IIPU PELIECHNH 3a/1a4

https://m.edsoo.ru/B4A7B2W5Y

https://m.eds00.ru/S001V7AQY

44

Teopema, oOpaTHas Teopeme
[Mugaropa. Erunerckuit
TPEYTOJIbHHUK

https://m.edsoo.ru/ROMOY7H60



https://m.edsoo.ru/O1E5G3Z4S
https://m.edsoo.ru/E5W7T7E3O
https://m.edsoo.ru/A5Y5W7M4H
https://m.edsoo.ru/K5U5G1O2S
https://m.edsoo.ru/Z9P3Z0A3A
https://m.edsoo.ru/T3K7D5F8O
https://m.edsoo.ru/G2M8Y1E0K
https://m.edsoo.ru/S7H1R4L8E
https://m.edsoo.ru/C6P1X5N3T
https://m.edsoo.ru/U6S2Z6A2B
https://m.edsoo.ru/B4A7B2W5Y
https://m.edsoo.ru/S0O1V7A0Y
https://m.edsoo.ru/R0M0Y7H6O

45

Pemenue 3aga4 ¢ moMoIb0
teopeMsl [Tudaropa u reopemsl,
obparnoii Teopeme [Tudaropa

https://m.edso00.ru/X408G6C6T

46

Pewenne npakruko-
OPHEHTHPOBAHHBIX 3a/1a4 C
npuMeHeHueM Teopemsl [Tudaropa

https://m.eds00.ru/X5G9A6F9X

47

48

49

50

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC OCTPOTO yriia
IPSMOYTOJIBHOTO TPEYTOJIbHUKA.
3HayeHue CUHYyca, KOCUHYCA,
TaHreHca U KoTaHTreHca yrioB 30°,
45°, 60°

OCHOBHOE TPUT'OHOMETPUYECKOE
TOXKAECTBO U (hOPMYITBI
NpUBEIEHHS JJIs1 OCTPOTO yria

Pemienue 3a1a4 Ha npuMeHeHUe
OCHOBHOT'O TPUT'OHOMETPUYECKOTO
TOX7AecTBa U (hOpMYJI IPUBEIECHUS
JUISL OCTPBIX YTJIOB

Haxoxnenue aneMeHToB
TPEYroJabHUKA C TOMOIIIBIO
Teopemsl [Iudaropa, ocHoBHOTO
TPUTOHOMETPHUECKOTO TOXK/IECTBA
U GopMyJ IpUBEACHUS IS
OCTpBIX YTJIOB

https://m.edsoo.ru/B9P9O9U5SH

https://m.edsoo.ru/M5F4Z8Q1D

https://m.edsoo.ru/Y0O9W5C20Q

https://m.edsoo.ru/R1Y4D7MA4E

51

KonTponbnas padota Ne 3 o reme
"ITnomane. Haxoxnenune
IJIOMIAAEH TPEYTOIbHUKOB U
MHOTOYTOJbHBIX (puryp. ITnomaau
noo6HbIX uryp. Teopema
[Mudaropa u Hauana
TpUroHOMeTpHuu"

https://m.edsoo0.ru/F907J0T2C

52

Jlyra oKpy>KHOCTH U €€ rpaaycHas

https://m.edso0.ru/R1TO9FOP7F



https://m.edsoo.ru/X4O8G6C6T
https://m.edsoo.ru/X5G9A6F9X
https://m.edsoo.ru/B9P9O9U5H
https://m.edsoo.ru/M5F4Z8Q1D
https://m.edsoo.ru/Y0O9W5C2Q
https://m.edsoo.ru/R1Y4D7M4E
https://m.edsoo.ru/F9O7J0T2C
https://m.edsoo.ru/R1T9F0P7F

Mepa. LleHTpaJibHBIi U BIIMCAaHHBIN
yribl. Teopema 0 BIMCAaHHOM YyTJIe
Y CIEJCTBHS U3 HEE

53

Pemenue 3a1au Ha Hax0XKACHUE
TPayCHBIX MEp AYT OKPYKHOCTEH,
HeHTpaJIBHLIX W BIIMCAHHBIX YTJIOB

https://m.eds00.ru/X8D1T8USK

54

[IpuMeHeHue cBOWCTB
LIEHTPAJIbHOI'O U BIIUCAHHOTO
YTJIOB IIPU PELLIEHUH 3a/1a4

https://m.edsoo.ru/E2Z8G7C6P

55

56

CBOICTBO yrila MEX1y
KacaTeJIbHOU U XOPJIOH,
IIPOBEIEHHON YePE3 TOUKY
KacaHus

VYTIbl MEXKAY NEepeCceKaroIUMUCS
XopJlaMu

https://m.edsoo.ru/L9O8N9J5R

https://m.edsoo.ru/Y9P6P5W5Q

57

VYTIIbl MEXKAY CEKYILIHMHU,
IPOBEAEHHBIMU U3 OJIHON TOUYKHU

https://m.eds00.ru/J0OC8Q102G

58

Yron mexay kacateJbHON 1
CEKYyILIEN K OKPYKHOCTH,
MPOBEIEHHBIMU U3 OJTHOM TOYKH

https://m.edso00.ru/T1D4G4C5J

59

60

Pemenue 3agad Ha HaX0KAEHHUE
BEJIMYUH YIJIOB MEX]Y
KacaTeJIbHbIMU, CEKYIIMMU,
XOpJlaMu

YeTbIpEXYroJIbHUK, ONMCAHHBIN
OKOJIO OKPY>KHOCTH. CBOMCTBO U
IIPU3HAK OIMCAHHOTO
YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/Q8L3M9L4Z

https://m.edsoo.ru/AOX6A1IN1U

61

YeTbIpEXYTroJIbHYK, BIIMCAHHBIN B
OKpYXHOCTb. CBOMCTBO U IPU3HAK
BIIMCAHHOTO YETHIPEX YT OJIbHUKA.
OKpy’KHOCTb, OIIMCAHHAS OKOJIO
paBHOOEAPEHHON TpameIuu

https://m.eds00.ru/T6Z8L7B1N



https://m.edsoo.ru/X8D1T8U5K
https://m.edsoo.ru/E2Z8G7C6P
https://m.edsoo.ru/L9O8N9J5R
https://m.edsoo.ru/Y9P6P5W5Q
https://m.edsoo.ru/J0C8Q1Q2G
https://m.edsoo.ru/T1D4G4C5J
https://m.edsoo.ru/Q8L3M9L4Z
https://m.edsoo.ru/A0X6A1N1U
https://m.edsoo.ru/T6Z8L7B1N

62

Bnucannblie u onucanHbie
YEeTHIPEXYTOJILHUKH: PEIICHUE
3a1a4y

https://m.edsoo.ru/K1V6N3MO0J

63

B3anMHoOe pacnionoxeHue 1Byx
OKpyXHOCTEH. BHyTpeHHee u
BHEIIIHEE KACAHUE OKPYKHOCTEH.
OO61ure KacaTesnbHbIE IBYX
OKPYXHOCTEH

https://m.edsoo.ru/M4Y90Q8VIR

64

Pemenue 3a1au Ha B3aUMHOE
pacnoiokKEHUE ABYX OKPYKHOCTEH
" KaCaTCJIbHBIX K HUM

https://m.eds00.ru/Y2J1T2D8T

65

[ToBrOpenue. YeTbIpEXYTrONbHUKH.
[1nomans TpeyrojibHUKA U
YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/V9V0J7D5J

66

[ToBTopenue. [logo6HbIE
TpeyronbHuKH. Teopema
[Mudaropa

https://m.edsoo.ru/14V3U4D1K

67

68

Hrorosas KOHTPOJIbHAA pa60Ta

Pemenue 3agaq Ha HaX0KAECHHUE
3JIEMEHTOB TPEYTOJIbHUKOB U
YETBIPEXYTOJIBHUKOB

https://m.edsoo.ru/P5T1K6K3M

https://m.edso0.ru/E7S1D4V6W

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/K1V6N3M0J
https://m.edsoo.ru/M4Y9Q8V9R
https://m.edsoo.ru/Y2J1T2D8T
https://m.edsoo.ru/V9V0J7D5J
https://m.edsoo.ru/I4V3U4D1K
https://m.edsoo.ru/P5T1K6K3M
https://m.edsoo.ru/E7S1D4V6W

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

[ToHsiTHE BEKTOpA M €T0 JUTUHBI
(Mmomyist). CoHarnpaBiieHHBIE U
MIPOTUBOIIOJIOKHO HAIIPABIICHHBIC
BekTophl. KoyumnHeapHbie
BEKTOPHI. PaBEeHCTBO BEKTOPOB

https://m.edsoo.ru/N4U9N8S5B

Pemenue 3ala4 Ha IPUMCHCHUC
IMMOHATHA BEKTOpPA, €TI0 JJINHBI,
paBC€HCTBA BCKTOPOB

CrnoxeHue BEKTOPOB U €T0
cBorcTBa. [IpaBuina TpeyroibHuKa,
napajuIeJIorpaMma,
MHOI'0yroJibHuKa

https://m.edsoo.ru/M4T1M2C6l

https://m.edsoo.ru/X6D4T5E8R

BrlunTanue BEKTOpOB
YMHOX€EHUE BEKTOpa Ha YHCIIO.
CBolicTBa yMHOXEHHSI BEKTOpa Ha
YUCIIO

Pa3nosxeHne BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

https://m.edsoo0.ru/G2U8M5V2S

https://m.edso00.ru/P6X1X8V0Y

https://m.edsoo.ru/X7S0L2F5L

IIpssMmoyronbHas cucrtema
koopauHat. KoopauHatel BEKTOpa.
[eiicTBrs ¢ KOOpAMHATAMU
BEKTOPOB: CJI0’KEHHE, BBIYUTAHUE,
YMHO>KEHHME Ha YHCIIO0

https://m.eds00.ru/T3C900K4T

HaxoxneHnve IuHbI BEKTOpa M0
ero koopaunaram. KoopauHatsl
CepEeIUHBI OTpPE3Ka

https://m.edso0.ru/U3Z3D9G7Y



https://m.edsoo.ru/N4U9N8S5B
https://m.edsoo.ru/M4T1M2C6I
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2U8M5V2S
https://m.edsoo.ru/P6X1X8V0Y
https://m.edsoo.ru/X7S0L2F5L
https://m.edsoo.ru/T3C9O0K4T
https://m.edsoo.ru/U3Z3D9G7Y

PaccrosiHMe Mexly TOUKaMu Ha
KOOP/IMHATHOH MJIOCKOCTH.
Pewenue 3anau

https://m.edsoo.ru/C5K0P7UBA

10

VYpaBuenue purypsl Ha
IJIOCKOCTH. Y paBHEHHUE MPSIMOI Ha
IJIOCKOCTH

https://m.edsoo.ru/H9D7N7H1X

11

['eomeTprueckmii CMBICI YIII0BOTO
ko3 durmenta u cBOOOTHOTO
YJIeHa YPaBHEHHUs IIPSIMOM.
[TapamienpHOCTD U
NEPIEeHIUKYISIPHOCTD IPSIMBIX

https://m.edsoo.ru/U5A4N9B4 X

12

Pemenne 3amag Ha cocTaBiIcHUE
YpaBHCHHUA HpﬂMOﬁ COrJIaCHO
3aIaHHBIM YCJIOBUSAM

https://m.edso0.ru/B2Z3A3G5D

13

14

15

YpaBHEHHE OKPYKHOCTHU

Haxoxaenne koopauHaT TOUYEK
nepecedeHusi OKpY>KHOCTH U
IPsIMOit

Hcnonp3oBanue ypaBHEHUN
OKPYXHOCTH U NPSMOH IpU
pelIeHnH 3a1a4

https://m.edsoo.ru/T4B3L909N

https://m.edso0.ru/X00814D80O

https://m.edsoo.ru/H4L7L1V9E

16

17

18

19

[IpumMeHneHnne MeToa KOOpIUHAT
P PELIEHUH 3a/1a4

Pemenue 3amau mo remaM
"Bektopsr", "lekapTOBBI
KOOPJIMHATHI Ha TJIOCKOCTH"

KonTtponbHas padora Ne 1 mo teme
"Bekropsl. JlekapTOBBI
KOOpAMHATHI Ha MJI0cKocTH"
CuHyc, KOCUHYC, TaHT€HC,
KoTaHreHc yriaoB oT 0° go 180°.
OCHOBHO€E TPUTOHOMETPUUYECKOE

https://m.edsoo.ru/NSG3R1V0B

https://m.edsoo.ru/M7B4Q1A0U

https://m.edso0.ru/S400S7A9J

https://m.edsoo.ru/E7U8F3130Q



https://m.edsoo.ru/C5K0P7U6A
https://m.edsoo.ru/H9D7N7H1X
https://m.edsoo.ru/U5A4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/T4B3L9O9N
https://m.edsoo.ru/X0O8I4D8O
https://m.edsoo.ru/H4L7L1V9E
https://m.edsoo.ru/N8G3R1V0B
https://m.edsoo.ru/M7B4Q1A0U
https://m.edsoo.ru/S4O0S7A9J
https://m.edsoo.ru/E7U8F3I3Q

20

21

22

TOXAeCcTBO. POpMYyIIBI,
CBA3BIBAIOIME CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHT'€HC OJJHOTO U TOTO
Ke yria

DopMyJIbl IPUBEACHHUS.
[IpumeHenue
TPUTOHOMETPUUYECKUX TOXKIECTB U
dbopmyn npuBeneHUS TPU
JI0Ka3aTeNnbCTBaX

dopmyna mIomagy TpeyroJbHUKa
4yepes IB€ CTOPOHBI M CHHYC yIula
MEXy HUMH

®dopmyna mIomaiu
napajuIeJIorpaMMa 4epes ero
CTOPOHBI U CHUHYC YTJIa MEXIY
HUMU

https://m.edso0.ru/L7X7S0V7N

https://m.edsoo.ru/Y8V3M5Q7U

https://m.edsoo.ru/15Y4U2J8K

23

24

Pemenue 3agaq Ha HaX0KAEHHUE
IJIOIIAIU TPEYrOJbHUKA U
napajiejgorpamma

Teopema cunycoB. O600mIEHHAS
TEeOopeMa CHHYCOB

https://m.edsoo.ru/A0P8I303X

https://m.edsoo.ru/P7V2E1D5B

25
26

Pemenne TpeyroibHUKOB ¢
IIOMOILIBIO TEOPEMBI CUHYCOB

Teopema KOCHHYCOB

https://m.edsoo.ru/U6P7K9X6F

https://m.eds00.ru/G4N3060Q7B

27

28

Pemenne TpeyronbHUKOB ¢
IIOMOILBIO TEOPEMBI KOCUHYCOB

HaxoxxaeHue pa3nuaHbIxX
3JIEMEHTOB TPEYroJbHUKA C
MIOMOUIbIO TEOPEMBI CUHYCOB U
KOCHHYCOB

https://m.edsoo.ru/W5U3B7V4A

https://m.edso00.ru/Q4Z2G9U6P

29

[IpuMmeHeHre TeopeM CUHYCOB 1
KOCHUHYCOB IIPH PEILLICHUU 3a7a4 Ha

https://m.edsoo.ru/S6WI1WO0E9T



https://m.edsoo.ru/L7X7S0V7N
https://m.edsoo.ru/Y8V3M5Q7U
https://m.edsoo.ru/I5Y4U2J8K
https://m.edsoo.ru/A0P8I3O3X
https://m.edsoo.ru/P7V2E1D5B
https://m.edsoo.ru/U6P7K9X6F
https://m.edsoo.ru/G4N3O6Q7B
https://m.edsoo.ru/W5U3B7V4A
https://m.edsoo.ru/Q4Z2G9U6P
https://m.edsoo.ru/S6W1W0E9T

BBIYMCJICHUA U 10KA3aTCIIbCTBA

30

Pemenne npaktuyeckux 3agad ¢
HCII0JIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB

https://m.edsoo.ru/C3FOF2A0L

31

dopmyiia miIomaIu
YeThIPEXYTOJIbHUKA YEPEe3 ero
AWaroHajiv U yroJj MCxay HUMH

https://m.edso0.ru/YOMOS4Y7L

32

33

Pemenne 3amay Ha HaXOXKICHNE
IUIOMIA/IA TPEYTOJILHUKOB U
YETBIPEXYTOJIbHUKOB Pa3INYHBIMU
crocodamu

Pemienue 3a1ay Ha MPUMEHEHHE
TEOpEM CHHYCOB, KOCUHYCOB U
dbopmyn miomaaei
TeOMETPHUUECKUX (HUTYp

https://m.edsoo.ru/B2X2F606L

https://m.edsoo.ru/JOG8C1A4M

34

Kontponbnas paborta Ne 2 o reme
"Tpuronometpus. Teopemsl
KOCHHYCOB M CUHYCOB. Pemenue
TPEYTrOJIbHUKOB"

https://m.edsoo.ru/ESY6L1K8G

35

36

VYros Mexay BEKTOpaMH.
CkansspHO€E TPOU3BENCHUE
BEKTOPOB. Y CIIOBHE
NEPIEHUKYJIIPHOCTH BEKTOPOB

CkansspHO€E TPOU3BENCHUE
BEKTOPOB B KOOpJMHATAX.
CBolicTBa CKaJsSIpHOTO
[IPOU3BEACHUS

https://m.edsoo.ru/JSUOE1A20

https://m.edsoo.ru/\VV3A4R9S5N

37

[IpuMeHeHne CKaIIpHOTO
[IPOU3BEICHUS BEKTOPOB ULt
HAaXOKJICHUS JIEMEHTOB
TPEYrOJIbHUKA U OIIPEIEIICHUS €ro
BH/JIa: OCTPOYTOJIbHBIM,
IIPSIMOYTOJIBHBIN, TYIIOYT OJIbHBII

https://m.edsoo.ru/Y6L20Q5W4B



https://m.edsoo.ru/C3F0F2A0L
https://m.edsoo.ru/Y9M0S4Y7L
https://m.edsoo.ru/B2X2F6O6L
https://m.edsoo.ru/J0G8C1A4M
https://m.edsoo.ru/E8Y6L1K8G
https://m.edsoo.ru/J8U0E1A2O
https://m.edsoo.ru/V3A4R9S5N
https://m.edsoo.ru/Y6L2Q5W4B

38

[IoHsATHE IPAaBUIBHOTO
MHOT'OYTI'OJIbHUKA, IIPUMEPBI
IIPaBUJIbHBIX MHOI'OYT'OJIbHUKOB.
®opmyna 151 BBIYUCIECHUS yIiia
IIPaBUIILHOTO MHOTOYT'OJIbHUKA

https://m.edsoo.ru/B8Z7R7R3V

39

40

41

42

Brnrcannas v onucansas
OKPYKHOCTH MPAaBUILHOTO
MHOT'OYTOJIbHUKA. POPMYJIbI

HaxXOXKIACHUA paguyCoB BITMCAHHOM

Y OIIMCAaHHOM OKPY>KHOCTEH IS
IIPABWJIBHBIX MHOTOYI'OJIbHUKOB

CDOpMy.]'Ia JJIs1 BBIYHMCIICHH A
rmjiomany mpaBUJIbHOIO
MHOI'OyroJibHHKa

Pewienue 3aga4 Ha HaxoXIeHUE
palnycoOB BIMCAHHON U
OIIMCAaHHOM OKPYKHOCTEH,
DJIEMEHTOB U TITOMIaIeH
IIPABWJIBHBIX MHOTOYTI'OJIbHUKOB
Yucno m v 1MHa OKPYKHOCTH.

JlnmvuHa 1yru OKpy»KHOCTH.
Paagnannas mepa yrna

https://m.edsoo.ru/P713P8N5I

https://m.eds00.ru/C3C1S1L1T

https://m.edso0.ru/Q4C4R9P7V

https://m.eds00.ru/M80400P6T

43

ILnomane kpyra

https://m.edsoo.ru/W9L3G6K5D

44

45

46

[TonsiTHE KPYTOBOTO CEKTOPA U
KpyroBoro cermenTa. [ nomans
CEKTOpa U CErMEHTA
Brruncnenue nepumMeTpoB u
miomazaei Guryp, BKIOYAIOIINX
AJIEMEHTHI KpyTa

[Touarue o ABMXKEHHUH IIITOCKOCTH.
CBolicTBa ABUKEHUS

https://m.edso0.ru/J8F3V8V0OX

https://m.edsoo.ru/U2P9F4Y 1R

https://m.edsoo.ru/COE1B7W5E

47

[TapamiensHbII IEPEHOC

https://m.edsoo.ru/F6Q7C405E



https://m.edsoo.ru/B8Z7R7R3V
https://m.edsoo.ru/P7I3P8N5I
https://m.edsoo.ru/C3C1S1L1T
https://m.edsoo.ru/Q4C4R9P7V
https://m.edsoo.ru/M8O4O0P6T
https://m.edsoo.ru/W9L3G6K5D
https://m.edsoo.ru/J8F3V8V0X
https://m.edsoo.ru/U2P9F4Y1R
https://m.edsoo.ru/C0E1B7W5E
https://m.edsoo.ru/F6Q7C4O5E

48

OceBas cummerpust

https://m.edsoo.ru/D8M7C4B3B

49 LlenTpanbHast CAMMETPUS https://m.eds00.ru/S2D0A8IOG

50 [ToBopoT https://m.edsoo.ru/H7E4B7J1N

51 TIpiMeHEHHE ABHKCHUS https://m.eds00.ru/I6G2X5M8B
IUTIOCKOCTH TIPH PELICHUH 33/1a4
[IpeoOpazoBanue mopo0Us.

52 Kosdpumuent nmogoous. https://m.eds00.ru/A2X3T6K0Y
[TotoOHBIE TPEYTOIBHUKH

53 Teopema o mpowsseacHmH https://m.eds00.ru/J2Q4S3W9IR
OTPE3KOB XOpJ
Pemenue 3a1a4 Ha MpUMEHEHUE

o4 TEOPEMBI O IPOU3BEICHHUH https://m.eds00.ru/S1F4B9Q7C
OTPE3KOB XOpJ

55 Teopema o npow3seeHHH https://m.eds00.ru/C9SOMOWIC
OTPE3KOB CEKYIINX
Pemenue 3aga4 Ha npUMEHEHUE

56 TEOPEMBI O IPOU3BEACHUH https://m.edso0.ru/Q9L205I9L
OTPE3KOB CEKYIINUX

o7 TeopeMa 0 KBajpaTe KacaTeIbHOl https://m.edsoo.ru/P8Y9BIL 3H

58 Pemenue 3a7a4 na npuMeHeHMC . https://m.edso0.ru/N7G212Y2T
TEOpeMBbI O KBaJIpaTe KacaTeJIbHOM

59 Peuenye sanat na xopie, https://m.eds00.ru/T8D4B6J1R
CEKYIIME U KacaTelbHbIC
IIpumeneHne TeopeM o Xopaax,

60 CEKYLIUX U KacaTelbHOM Ipu https:/m.eds00.ru/K8G3M1M7M
peIICHUH 3a1a4
KonTponbnas padota Ne 3 o reme
"ITpaBHIIbBHBIE MHOTOYTOJIBHUKH.

61 JITMHA OKPYKHOCTH M IUIOIIA/b https://m.eds00.ru/Z4X4N5H6X

Kpyra. Beruucienue riomiaei.
[IpeobOpazoBanme moa00wms.



https://m.edsoo.ru/D8M7C4B3B
https://m.edsoo.ru/S2D0A8I0G
https://m.edsoo.ru/H7E4B7J1N
https://m.edsoo.ru/I6G2X5M8B
https://m.edsoo.ru/A2X3T6K0Y
https://m.edsoo.ru/J2Q4S3W9R
https://m.edsoo.ru/S1F4B9Q7C
https://m.edsoo.ru/C9S0M0W9C
https://m.edsoo.ru/Q9L2O5I9L
https://m.edsoo.ru/P8Y9B9L3H
https://m.edsoo.ru/N7G2I2Y2T
https://m.edsoo.ru/T8D4B6J1R
https://m.edsoo.ru/K8G3M1M7M
https://m.edsoo.ru/Z4X4N5H6X

62

63

Metpuueckre COOTHOLIEHHUS B
OKpYXHOCTH"

[ToBTOpenue. CMexHbIE U
BepTUKaJIbHBIC yIIIbl. [Ipu3Haku u
CBOICTBA MapaJlJIeIbHBIX MPSMBIX

[ToBTOpenue. TpeyroibHUKHU.
[Ipu3naku paBeHCTBA
TpeyroiabHUKoB. [logo0HbIE
TPEYrOJIbHUKU

https://m.edsoo.ru/BONSP6D9G

https://m.edsoo.ru/W4D9F7T2J

64

65

[ToBrOpenue. YeThIpEXyronbHUKH,
UX IIPU3HAKU U CBOICTBA

IToBTopenue. Teopema ITudaropa.
[I;moma b MHOrOYrOJIbHUKOB

https://m.edso0.ru/L6T9VIM1IM

https://m.edsoo.ru/SSWOE7WA4E

66

67

68

IloBTOpeHue. Yribl u
YETHIPEXYTOJIBHUKU, CBSI3AHHBIE C
OKPY’KHOCTBIO

[ToBTOpenue. OTpe3Ku, CBA3aHHbIE
C OKPY>KHOCTBIO: XOP/Ibl, CEKYIIUE,
KacaTelbHbIe

IToBTOpenue. Pemienue
TPEYTrOJbHUKOB

https://m.edsoo.ru/H4W1W5T30Q

https://m.edsoo.ru/I408W0C10

https://m.edsoo.ru/B8S9R3L2N

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/B9N8P6D9G
https://m.edsoo.ru/W4D9F7T2J
https://m.edsoo.ru/L6T9V9M1M
https://m.edsoo.ru/S5W0E7W4E
https://m.edsoo.ru/H4W1W5T3Q
https://m.edsoo.ru/I4O8W0C1O
https://m.edsoo.ru/B8S9R3L2N




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 06pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacrio3HaBaTh M3y4eHHbBIE I€OMETPUYECKUE (UTYpPBI, ONPEAENSATh HX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBITIOJIHATh YEPTEXKU MO YCIOBHIO 3a/1aud. M3MepsaTs JIuHEWHBIE |
YIJIOBBIC BEJMUMHBL. Pemrares 3aqaun Ha BEIYUCIICHHUE UTHH OTPE3KOB H
BEJINYMH YTJIOB
Jlenatps rpy0Oyt0 OLUEHKY JUHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peambHON  JKU3HHU, pPa3MEpoB MPHUPOJHBIX OOBEKTOB. PaznmmuaTh
pa3Mepbl ITUX 0OBEKTOB I10 MOPSIKY BETHUUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]auaM
ITonp30BaThes MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, HCIOIB30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JNOTMYECKHE  PACCY)KICHHS C  HCIOJIb30BAaHHEM
' TreOMETPHUECKUX TEOPEM
[Tonp3oBatbes HpU3HAKaMHU paBeHCTBa PSMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEIHMAHBI, NMPOBEAEHHONH K THUIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTh MapayIeNbHOCTh HPSMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
6.7 o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs mapajiebHOCTh MPSMBIX C
' MIOMOIIIbI0 PABEHCTBA PACCTOSIHUN OT TOYEK OJHOM MpsAMON 10 TOUEK
JIPYrou MpsMon
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
69 [IpoBOMUTH BHIUMCIIEHUS W HAXOJWTh YHCIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUECHUU JIBYX MapajuIeIbHbIX HPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOK/JICHHUE YIII0B

BHaI[GTb IIOHATHUCM TCOMETPHUICCKOI'O MECTa TOYCK. YMeTh

6.10 OTIPENIeATh OWCCEKTPUCY yria M CEPEIUHHBIN IMEePIEeHIUKYISIP K
OTPE3Ky KaK FreOMETPUIECKHE MECTa TOUEK
DopMyTUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 IuaMeTpa OKpPYKHOCTH, TIOJIb30BAaTbCd HUX CBONCTBaMH. YMeETh
MIPUMEHSITh 3TH CBOMCTBA MPH PEIICHUN 3314
Brnanerr MOHATHEM OINMCAaHHON OKOJO TPEYrOJIbHUKA OKPYKHOCTH,
yMmeTb HaxoauTh e€ 1meHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYISIPHl K CTOPOHAM TpPEYTrOoJbHHKA
MEPECEKAIOTCA B OJIHOM TOUKE
Bnagerp moHSATHEM KacaTelbHOW K OKPYXHOCTH, TOJIb30BaThCS
6.13 TEOPEMOW O TMEPHNEeHIUKYISIPHOCTH KacaTelIbHOM MW paamyca,
MPOBEIEHHOTO K TOUYKE KACaHHs
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHHS C MOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon o
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTBI,
' MOJIb30BAaThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 3a/1a4
6.2 [IpuMeHsSITh CBOWCTBA TOYKHM TMEPECEUEHUS MENHUaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
63 Brnagers mnoHsTHEM CcpedHEW JNHMHMM TPEYrojlbHUKA U Tpameluu,

MPUMEHSITh HUX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




ITons3oBatbest Teopemon Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpE3Kax, MIPUMEHATE UX IJIA PCIICHUSA IIPAKTUYCCKUX 3aJa4

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYrOJAbHUKOB B  PELICHUU

o4 reOMETPUUECKUX 3a7a4
[Tonws3oBarbes Teopemoit [Iugaropa st penieHns reoMeTpHUeCKuX U
65 npakThyeckux 3agad.  CTpouTh MaTreMaTH4YecKyl0 MOJAEIb B
' MIPaKTUYECKHUX 3a/layaX, CaMOCTOSITENbHO JIeNIaTh YEpPTEX U HAXOJIUTh
COOTBETCTBYIOILIUE JUIUHBI
Bnaners NmoHATHSAMH CHUHYCA, KOCHMHYyCa M TaHI€HCAa OCTPOro yria
6.6 MPSMOYTOJIBHOTO TPEYroJibHUKA. [l0Jb30BaThCS ITUMHU TOHSATHUSMU
JUISl pELIeHUs IPAaKTUYECKUX 3a1a4
Bbruucnare (pasnuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
6.7 IUIOLIaIM MHOTOYIOJbHBIX (uryp (mojb3ysich, TJI€ HEOOXOAUMO,
' KaJbKyIATOpOM). [IpHMEHATh MOJy4YeHHBIE YMEHHS B NMPAKTHUECKUX
3aavax
Brnaners NoHATHSMU BOMCAaHHOTO U LIEHTPAJIBHOI'O YIJla, UCIO0JIb30BATh
6.8 TEOpPEMBl O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIIUMHU) U
' yrile MEeXIy KacaTeJIbHOW M XOpAOH MpH pElIeHHH IeOMEeTPHUYECKUX
3aja4
6.9 Bnagerp mNOHSATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, TNPUMEHATh
' CBOWCTBA OIMCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUH 3a1a4
[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa TpPaKTUKE — CTPOMTH
6.10 MaTeMaTHYeCKUe MOJENH IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOLIIE BBIYMCICHMS C TPUMEHEHHEM TNOoJ00us U
TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC J3JICMCHTBI MPAMOYI'OJIbHOI'O TPCYTOJIbHUKA




(«pemieHne  TPAMOYTOJBHBIX — TPEYrojJbHUKOB»). Haxomuts  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tons3oBatbcst dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJICHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers monstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
moo0HbIX Quryp. IIpuMeHATh CBONCTBA TOMO0MS B MPAKTHYCCKHX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MPOU3BCACHUN OTPC3KOB CCKYIIIUX, O KBaApaTe KacaTeJbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/I‘IGCKI/Iﬁ n
(I)H?»PI“IGCKHﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

IJId HAaXOKACHHWA NJIMH U YT'JIOB

ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T'€COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

Brnagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMEThb BBIUMCIATH ILIOMAAbr Kpyra W ero yacred. IIpumensrts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu iy EHTpbl CUMMETPUH (DUTYP, TPUMEHSATH JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

HpI/IMCH}ITB MOJIYYCHHBIC  3HAHHUA Ha TIPAKTUKEC —  CTPOUTH
MaAaTEeMaTU4YCCKUE MOJACIN TJId 3aaad peanBHoﬁ KHN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TNPUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMETPUYECKHX (YHKUMH (TONIB3YsCh, TI/€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroi. Buasl
6.1 yriaoB. BeprukanbHble M cMmexHble yrubl. buccexkrpuca yrma. Jlomanas,
MHOI'OYTOJIbHUK. [lapamiesbHOCTh U EpIEeHAUKYISIPHOCTD ITPSMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyrosibHUK.
' BricoTa, Menana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHUI  TpeyronbHUKU. HepaBeHcTBO
' TPEYroJabHUKA
6.5 CpoiicTBa ¥ TpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHHKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CBolicTBa ¥ NPU3HAKU MApAJUIENbHBIX NPAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' Breminue yriiel TpeyrojibHHAKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYroJbHUKA, IPOBEAEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. IIpsIMOYTrOJIBHBIN TPEYTOJIBHUK C YIVIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJyibllieM yriie W OoJbIIed  CTOpOHE
TpeyroibHUKa. [lepnenauKymnsap 1 HakJIOHHas
6.0 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W cepeAVHHBIN
' MEPIEHIUKYISIP K OTPE3KY KaK FTE€OMETPUUECKHE MECTA TOYEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CcBoiicTBa. B3ammuoe
6.10 pacrojoKEHUE OKpY)KHOCTH U npsmor. KacarenbHas u cekymias K
OKPYKHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B yroj. BmucaHHas W omnMcCaHHas OKPY>KHOCTH

TpeyrojabHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6 I'eomerpus

6.1 YerpipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroiapHas
' Tpaneuus

6.4 Meron yasoenuss menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.5 [MomobGue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOMS
' TpeyrojabHUKOB. [IpuMeHeHne noJo0us pH pelieHUH IPAKTUYECKUX 3a/1a4

6.7 @opmynbl  An8  IUIOIIAAM  TPEYrojbHHUKA, Napajuiesorpamma, pomba u
' Tpaneuuu

6.8 CpoiictBa miomazneit reomerpuueckux ¢uryp. OTHOUIEHHE IUIOMIAJEH
' o100HBIX (pUryp

6.9 Brruucnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHuu
' MIPAaKTHYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJia MPSMOYTOJbHOTO TpPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢byskun yrinos B 30°, 45° u 60°

6.12 Brnucannble M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpIOM.
' VYIubl MeXAy XOpJAaMU U CEKYLIUMU

6.13 BrnircanHble v onrcaHHbIE YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHue IByX OKpyxHocTel. KacaHnume OKpyKHOCTEH.

OO0m1re KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKECTBO. POPMYJIbI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 33/a4 C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bexrop, uHa  (MOJYJIb) BEKTODA, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTUBOMOJOKHO HANpaBlEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BeKTOopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CkansipHOe MPOHU3BEIACHHE BEKTOPOB, NIPUMEHEHUE IS
' HAXO0XJACHUS JUIMH U YIJIOB
JlexapToBBl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYKXHOCTH B
6.7 KOOpJMHATax, IEPECEUCHNE OKPY)KHOCTEW U MPSIMBIX. METOoA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKA
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIUUCICHUE JUIUH JyT
' OKPYKHOCTEMN
6.10 [Tnomanpe kpyra, ceKTOpa, CerMeHTa
6.11 JIBUKeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUH ¢(uryp (3s1eMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypaJbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBIA BUJ YKCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAMH, CpPaBHUBATH U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMenue OnecpupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHATILHOCTD, JHHEWHas (YHKIUS, KBagpaTHuyHas (pyHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peanLHoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH);, YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajienorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, TpaNelus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M MEPHEHAMKYISPHOCTh INPSAMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napauienbHOCTh U NEPHEHIUKYIAPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, IIOMAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOp, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh TMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMaIMIO, TPEICTABICHHYI0 B TaOIWIlaX W Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEabHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U JKU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ pa3BUTUS MAaTE€MaTUKU KaK HAyKH, MPUBOIAUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpupie yncna. ApudMETHYECKHE ONepaluu ¢ JAeWCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNeHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HevictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOMN CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panuoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



