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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,
JI0KA3aTEIbHYI0 JIMHUIO. [IeHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
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 MPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCS B peajbHOM kKu3HU. OOyvaromuiics [OJDKEH Hay4YUTbCs
OIPENETUTh FEOMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAs, BHIYMCIMTEIbHAS JUHUS B W3YYEHUU T'€OMETPHUHU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO MNOMYEPKUBATH CBSA3M T'€OMETPUU C JAPYTUMH YYEOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpudeckue CcoOTHolIeHUs», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
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 yaca: B 7 kiacce
— 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 yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOIO TpeyroybHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

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

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
[lepnenaAMKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yriaa W CEepeaUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroi. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA M MPU3HAKU.
[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(duiueHt mnomodbus. I[lpusznaku mnompooOus
TpeyrojabHUKOB. [I[pumeHeHue mogo0us Mpu pelieHnH MPaKTHIECKUX 3a/ad.



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

Brruncnenne nuomaaend TpeyroabHUKOB U MHOTOYTOJBHUKOB HA KJIETYATOU
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 CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1ECTBO. DOPMYIIbI TPUBEACHHUS.

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

[IpeobpazoBanue nonoous. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
MPOTHUBOIIOJOKHO  HAIpaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTH. Y PABHEHUS NMIPSMOU 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 TUIOCKOCTH M BHYTPEHHHE CUMMETpuUu Guryp (3nemMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



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) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMaTUYECKOM WIKOJIbI, K HCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, 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 UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlay, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKa, MPUPOBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCJIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
COQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW JJIs1 PELICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJOBHAM COLMAJIBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIBITA IPYTUX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aefcTBu:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh C€roco0 penieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOIPOCH], (UKCUPYIONIME MPOTUBOpEUHe, MpodIemy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOBIIOE UCCIIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

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

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
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 (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy PELICHUs
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JIPYyTUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAuTOPUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pachnpeAensTb BHUIbI pPadOT, JOroBapUBaThHCA,
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 KOOPIMHHMPOBAaTH CBOU JEWUCTBUS C JPYTMMHU 4YJ€HAaMH KOMaH/bI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM PEIICHHS 3a1ayu (Ui ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLiecca U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
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.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 KJjacce oOOydYarolMiiCsi TONYYUT CIIECIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh HuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHE (UTYpBI, BBINOIHATH
YEepTEXkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatey rpyOyl0 OILIGHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYMH MPEIMETOB B
pea’bHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUA C UCIIOIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM  MEAMAaHbl, TIPOBEAEHHOW K THIIOTEHY3€  MPSIMOYTOJBHOTO
TPEYTOJbHUKA, B PELICHUNA I€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM O TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOUTH BBIUUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakThdeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Biiagerp NOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEIEIATh
OMCCEeKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY Kak T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHNUS OKPYKHOCTH M Kpyra, XOpIbl U IJuUaMeTpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbead (pakTamMu O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
NIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Bianers noHATHEM KacaTebHOM K OKPY)KHOCTH, IOJIB30BaTHCS TEOPEMOU O
MEPIEHINKYJIIPHOCTH KacaTeJIbHOU U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO 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.

BianeTe noHsATHEM CpeIHEN JUMHUU TPEYTOJIBHUKA M TPAIELUH, IPUMEHSIThH
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoOM
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a/1a4.

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

BrmageTte DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NIPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETpHUM (MOIB3YSICh, T/€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

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

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ OMOIIBIO KaNbKYJIATOPA) AJIUHBI
Y YIJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JJIsl HAXO0XKJICHUS Pa3IN4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThcs CBOMCTBAMHU MOAOOHS MTPOU3BOIBHBIX
¢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 KBaJlpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

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

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh molydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

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

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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
[Ipocreiimme reomeTpudeckne GUTYpsI U
1 I/If cBorictBa. M3me epHHe FeOMg I/I}:IIZ)CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubnunoreka LIOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
S TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4



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

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoTshI
N bubnuorexa [JOK
4 12 1
CTRIPEXYTOTLHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubmorexa LIOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. HaxoxaeHue momanei
Tpe mOJ)III,HHKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
Teopema [Iudaropa n Hauana 10 1 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubmmnoreka HOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmmoteka IIOK
Hosropenine, obobuienne sHanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa HOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 6
JlpmKeHIs IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 7 2 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Kanenpapuas
Heaeas

[Ipocreiimue reoMmeTpuyeckre 00bEKThI

MHOFOYFOHBHI/IK, JJOMaHas1

CMexHbIe U BEpTUKAJIbHBIE YTJIbI

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIbHBIE YIJIbI
CMexHbIE U BEPTUKAJIBHBIC YIIbI

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

0o ~N O O A W DN PP

CMexHbIE U BEPTUKAJIBHBIE YIJIbI
N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUNUCICHUE OTPE3KOB U
yII0B

N R

A TEA WO WIN DN PP

10

N3mepenue INHEWHBIX U YTIIOBBIX
BEJINYUH, BBIUNCIECHUE OTPE3KOB U
yII0B

11

12

13

N3MepeHne IMHENHBIX U YTIIOBBIX
BEJIMYHH, BEIYUCIIEHUE OTPE3KOB U
YTJI0B
N3mepeHne IMHENHBIX U YTIOBBIX
BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YTJI0B

[lepumerp u miaomags Guryp,




COCTAaBJICHHBIX M3 ITPAMOYTOJIbHUKOB

[MepumeTtp u miommaas Guryp,

14 COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB !
IToHsATHE O paBHBIX TPEYIOJIBHUKAX U

15 MePBUYHBIC MPECTABICHUS O PAaBHBIX 8
¢durypax

16 Tpu npusHaka paBeHCTBa 8
TPEYroJbHUKOB

17 Tpu npusHaka paBeHCTBa 9
TPEYTrOJIbHUKOB

18 Tpu npuzHaka paBeHCTBa 9
TPEYroJbHUKOB

19 Tpu npusHaka paBeHCTBa 10
TPEYTOJILHUKOB

20 Tpu npu3Haka paBeHCTBa 10
TPEYTOJILHUKOB

21 Tpu npuzHaka paBeHCTBa 1
TPEYroJbHUKOB

29 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX 11
TPEYTOJILHUKOB

23 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 12
TPEYTOJILHUKOB
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO

24 TPEYroJbHUKA, IPOBEAEHHOM K 12
TUIIOTEHY3€e
CBOIICTBO MeIMaHbI MPSIMOYTOJIHHOTO

25 TPEYroJbHUKA, IPOBEAEHHOM K 13

TUIIOTEHY3€E




PaBHOOEIpeHHBIC 1 PABHOCTOPOHHUE

26 1 13
TPEYTOJIbHUKU

97 IIpu3Haku u cBOMCTBA 1 14
PaBHOOEIPEHHOTO TPEYTOJbHUKA

28 [Ipu3sHaku u cBoOiiCTBA 1 14
PaBHOOEIPEHHOTO TPEYTOJbHUKA

29 [Ipu3Haku u cBOMCTBA 1 15
PaBHOOEIPEHHOTO TPEYTOJbHUKA

30 HepaBenctBa B reomeTpun 1 15

31 HepaBeHnctBa B reoMeTpun 1 16

32 HepasencrBa B reomerpun 1 16

33 HepaBeHnctBa B reoMeTpun 1 17

34 [IpsAMOYTONBHBINA TPEYTOJIBHUK C YTIIOM 1 17
B 30°

35 [IpsiMOYTOBHBIN TPEYTOJIBHUK C YTIIOM 1 18
B 30°

36 'I'<0HTpOJ'ILHa}I pa'1'60Ta 0 TeMe 1 18

TpeyroabHuKH

37 [TapannenbHble MpsiMbIE, UX CBONCTBA 19

38 [Iareiit noctynat EBkinga 19
Haxpecr nexxarniye, COOTBETCTBEHHBIE U

39 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHEIC 1 20
MIPH TIEpECeUSHIH MapajlIeIbHBIX
IIPSAMBIX CEKYIIEn
Haxpecr nexarniye, COOTBETCTBEHHBIE U

40 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC 1 20

IIPH [IEPECEYCHUN MapaAJUIETIbHBIX
MPSAMBIX CEKYIIIEH




Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC

41 1 21
IIPU NEpEeCceUeHUH MapaebHbIX
MPSAMBIX CEKyLIEen
Haxkpect nexaniue, COOTBETCTBEHHBIE U
42 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC 1 21
IIPU NepeceueHUH MapaieIbHbIX
MPSAMBIX CEKyLIEen
Haxpecr nexariye, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC 1 99
MIPU TIEPECeUSHUH MapaIeIbHBIX
MPSAMBIX CEKyLIEen
[Tpu3HaK mapameTbHOCTH IPSIMBIX
44 yepe3 paBEHCTBO PAaCCTOSHUN OT TOUYEK 1 22
OJIHOM IIPSIMOM 10 BTOPOM IIPSAMOM
[Tpu3Hak napamienbHOCTH IPSAMBIX
45 4yepe3 paBEHCTBO PAaCCTOSHUN OT TOUYEK 1 23
OJIHOM IIPSIMOM 10 BTOPOM IIPSMOM
46 CyMMa yriioB TpeyrojibHUKa 1 23
47 CymMma yriioB TpeyrojibHUKa 1 24
48 Bueminue yribl TpeyrojibHUKa 1 24
49 BHemrnue yriel TpeyrojibHUKa 1 25
KonrtponsHas pabora o Teme
50 "[TapanienbHble IpsIMbIE, CyMMa yIJIOB 1 25
TpeyroJbHUKA"
51 Ovay)KHOCTB, XOPJIbl U IUAMETP, UX 1 26
CBOHCTBa
52 KacarenbHas K OKpy>KHOCTH 1 26




53 OKpy>XKHOCTb, BHCAaHHAS B YTOJI 27

54 OKpYy>XHOCTb, BIICAaHHAs B yTOJI 27

55 [Tonsarue o I'MT, npumenenue B 28
3amayax

56 ITonsarue o I'MT, npumenenue B 28
3aauax
buccekrpuca u cepeMHHBIN

57 MEePIEeHIUKYIISAP KaK TE€OMETPUIECKHE 29
MecTa TOYEeK

58 OKpy>XHOCTb, OITMCaHHAsl OKOJIO 29
TpeyroJbHUKA

59 OKpy>XHOCTb, OITUCAHHASL OKOJIO 30
TPEyroJIbHUKA

60 OKpy>XKHOCTb, BIIICAHHAs B 30
TPEYTOJILHUK

61 OKpy>XHOCTb, BIIICAHHAs B 31
TPEYTOJIbHUK

62 [Tpocreiimme 3a1aun Ha TOCTPOCHUE 31

63 IIpocreimme 3a1aun Ha TOCTPOECHUE 32
KonTponbhas padbota no teme

64 "OKpyXHOCTb U KpyT. 'eomeTpuyeckue 32
MOCTpOEHUs"
[ToBTOpeHue u 0000IIIeHNE 3HAHMI

65 OCHOBHBIX TIOHSITHI U METOJIOB Kypca 7 33
KJlacca

66 HToroBasi KOHTpOJIbHASA paboTa 33

67 [ToBTOpeHue u 0600IIEeHNE 3HAHMI 34

OCHOBHBIX TOHSATUM U METOJIOB Kypca 7




KJj1acca

[ToBTOpEeHME 1 0000IIEHNE 3HAHUI
68 OCHOBHBIX IIOHATUH U METOAOB Kypca 7
Kjacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

34




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka Beero KoHTpoIbHbIE f:;eﬂn;apﬂaﬂ
padoTshI

1 [Tapannenorpamm, €ro NpusHaKku u 1 1
CBOWCTBA

5 [Tapannenorpamm, ero npu3HaKku u 1 1
CBOMCTBa

3 [Tapannenorpamm, €ero nNpu3HaKu u 1 5
CBOMCTBa
YacTHble ciyyan napauiesiorpaMMOB

4 (mpsAAMOYTOJILHUK, pOMO, KBaJpar), uX 1 2
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

5 (MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1 3
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

6 (MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1 3
NPU3HAKH U CBOMCTBA

7 Tpaneuus 1 4
PaBHOOOKas ¥ IPSAMOYTOJIbHAS TPANeUn 1 4

9 PaBHOOOKas 1 TpsIMOYTOJIbHAS TPAeLIUU 1 5)

10 Meroa yaBoeHUsI MEUAHBI 1 5

11 LenTpanpHas cummeTpus 1 6

12 KonTtponbnast pabota o teme 1 1 6

"YeTpIpEXyroabHUKN"




Teopema daneca u Teopema o

13 1 7
MIPOMOPLUUOHANIBHBIX OTPE3Kax

14 Cpenssist TMHUS TPEyrojbHUKA 1 7

15 CpenHsis TUHUS TPEYroJIbHUKA 1 8

16 Tpanenus, e€ cpenHss TUHUSL 1 8

17 Tpanemus, e€ cpeaHss TUHUS 1 9

18 [IponoprmoHanbHbIE OTPE3KH 1 9

19 [TponoprinoHanbHBIE OTPE3KH 1 10

20 LlenTp Macc B TpeyroJbHUKE 1 10

21 [Tono6HbIE TPEYTONBHUKH 1 11

22 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1 11

23 Tpu npusHaka noo0us TPEyroJIbHUKOB 1 12

24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1 12

25 Tpu npuzHaka nogo6Hs TPEYroJbHUKOB 1 13

26 [TpumMeHeHne Nog00Ms IPU PEeLICHUN 1 13
MPAKTHYECKUX 3a7a4

97 KontponbHas €a60Ta o teMe "Iloxo0OHbBIE 1 14
TPEYTrOIbHUKI

98 CoiicTBa mIomaaei reoMeTpuuecKux 1 14
¢uryp

29 DopMyITBl TS TUTOIIAAHN TPEYTOJIFHUKA, 1 15
napasuiesiorpaMma

30 DopMyITBI TS TUTOIIAAHN TPEYTOJIFHUKA, 1 15
napaienorpaMmma

31 DopMymbl IS TJIOMIAAA TPEYTONbHHKA, 1 16
napasuiesiorpaMma

32 DopMyIbl TSl TUIOIIAAN TPEYTOIbHUKA, 1 16




napaJuienorpaMmma

@opMyIbl Ui MJIOMIAAN TPEYTOIbHHKA,

33 1 17
napaenorpaMmma
34 Brruucienue miomanei cioxxHbIX GUTyp 1 17
35 [Mnomamu duryp Ha kieT4aroi dymare 1 18
36 [Tnomaau mogo0HBIX HUryp 1 18
37 [Tnomaau moxo6HBIX Guryp 1 19
38 3a7a4M C IPaAaKTUYECKUM COJICpKaHUEM 1 19
39 3amauu ¢ MPaKTHYECKUM COJIEPIKaHHEM 1 20
40 Penienue 3anau Cvl'IOMOIJ_[LIO MeTo/1a 1 20
BCIIOMOTATEIILHOW TUTOIAIN
41 KonTpompHas padora o Teme "Thiomians" 1 21
42 Teopema [Iudaropa u e€ npumeneHue 1 21
43 Teopema [Iudaropa u e€ npumeHenue 1 22
44 Teopema [Iudaropa u e€ npumeHeHue 1 22
45 Teopema [Iudaropa u e€ npumeHenue 1 23
46 Teopema [Tudaropa u e€ npumeHeHME 1 23
Omnpenenenye TPUrOHOMETPUIECKUX
(GyHKLUH OCTPOro yria npsiMoyroibHOTro
47 TPEYroJIbHUKA, TPUTOHOMETPHUYECKHE 1 24
COOTHOIICHUS B MPSIMOYTOILHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE 1 24
TOXKECTBO
49 OCHOBHOE TPUTOHOMETPUIECKOE 1 o5
TOKECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE 1 25




TOXIACCTBO

KoHnTtpoinbnas pabora mo teme "Teopema

51 " 26
[Mudaropa u Hayaga TPUTOHOMETPUU

59 Brniucansble 1 1IeHTpaibHbIE YITIbI, YTOJ 26
MEXK]1y KacaTeJIbHOU U XOpA0U

53 Brivcannsle ¥ IEHTpabHBIE YIIIBI, YTOJ 97
MEXIy KacaTeJIbHOW U XOpAOou

54 Brincannble U nHeHTpalibHbIE YIIIbI, YIOJI 97
MEXIy KacaTeJIbHOW U XOpAOou

55 Vsl MeXAy XOpJlaMU U CEKYLITUMU 28

56 VYTIIIbl MEXAY XOpAaMHU U CEKYLTUMU 28
Brnincanssle u onucaHHbIe

57 YEeThIPEXYTOIbHUKH, UX MPU3HAKU U 29
CBOMCTBA
Brincannplie u onvcaHHbIe

58 YETBIPEXYTOJIBHUKY, UX IPU3HAKH U 29
CBOMCTBA
Brincannplie u onvcaHHbIe

59 YeTHIPEXYTOILHUKH, UX TIPU3HAKH U 30
CBOMCTBA
[IpumeHeHne CBOMCTB BOMCAHHBIX U

60 OTIMCAaHHBIX YETHIPEXYTOIHLHUKOB TTPH 30
pEIIeHIH TEOMETPHUYECKUX 3a1a4
[IpumeHeHne CBOWMCTB BIUCAHHBIX U

61 ONMCAHHBIX YETHIPEXYTOJBHUKOB ITPH 31
pELICHUH T€OMETPHUECKUX 3aj1au

62 B3anmMHoe pacrionoxeHue 1Byx 31

OKPYKHOCTEH, 00III1e KacaTeIbHbBIE




63 Kacanue okpyxHOCTEH 1 32
KoHnTtposbHas padota mo teme "Yriisl B

64 OKpPYXHOCTH. Brincanuble 1 onucaHHble 1 32
YETBIPEXYTOJIbHUKH"
IToBTOpEHKHE OCHOBHBIX MOHATUN U

65 METOJ/IOB KypCOB 7 M 8 KJIaCCOB, 1 33
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U

66 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1 33
000011IeH1E 3HAHUI

67 Wrorosas koHTpOIBbHAS paboTa 1 34
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

68 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1 34
00001IeHIE 3HAHWH

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka KoHTpoIBHbiIe Kanennapuas
Bcero Heleas
padoTshI

1 OnpeﬂereHHe TPUTOHOMETPHUECKHUX 1 1
¢ynkuuit yrioos ot 0° mo 180°

2 DopMyIbl IPUBEACHUS 1 1

3 Teopema KOCHHYCOB 1 2

4 Teopema KOCHHYCOB 1 2

5 Teopema KOCHHYCOB 1 3

6 Teopema cuHycoB 1 3

7 Teopema cuHycOB 1 4

8 Teopema cuHycOB 1 4

9 Haxosxaenue JiMH CTOPOH U BEJTHMYUH 1 5
YIJI0B TPEYTOJBLHUKOB

10 Pemienue TpeyroibHIKOB 1 5)

11 Pemienue TpeyroibHUKOB 1 6

12 Pemenue TpeyroasHUKOB 1 6

13 Pemienne TpeyroibHUKOB 1 7

14 [IpakTHueckoe MpUMEHEHNE TEOPEM 1 5
CHHYCOB ¥ KOCHHYCOB

15 [IpakTyeckoe MpUMEHEHHUE TEOPEM 1 3
CHHYCOB U KOCHHYCOB

16 KonTtponbHas p:c}60Ta 1o teme "Pemenue 1 1 8
TPEYTOJIHHUKOB

17 [TonsiTne 0 mpeoOpa3zoBaHUU TTOTOOUS 1 9




18

COOTBETCTBEHHBIE AIEMEHTHI OI00HBIX
uryp

19

20

21

22

COOTBETCTBEHHBIE 3IIEMEHTHI ITOLO00HBIX
uryp

Teopema 0 IPOU3BEICHUN OTPE3KOB XOP/I,
TeopeMa O MIPOU3BEICHUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpaTe
KacaTelIbHOMU

Teopema o0 IpoOU3BECHUN OTPE3KOB XOPI,
TeopeMa O IPOU3BEICHUN OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

Teopema 0 mpou3BEACHUN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEICHUH OTPE3KOB
CEKYILIHNX, TEOpEMa O KBaJapaTe
KacaTeJbHOM

10

10

11

11

23

[IprMeHeHne TeopeM B pELICHUH
reOMETPUYECKUX 3a1a4

12

24

25

[IprMeHeHne TeopeM B pELICHUH
r€OMETPUYECKHX 3a/1a4
IIpuMeHeHre TeopeM B peleHUU
reOMETPUYECKHX 3a1a4

12

13

26

KonTponbhas pabota no teme
"IIpeoOpa3oBanue nogodus. Merpuueckue
COOTHOILIEHUS B OKPYKHOCTH"

13

27

28

Onpenenenrie BeKTOpoB. Ouznueckuii u
FGOMCTpH‘IeCKI/II\/II CMBICJT BeKTOPOB

CoXeHHE U BIUNTAaHHUE BCKTOPOB,

14

14




YMHOXCHHE BCKTOPA HA YUCIIO

CrnokeHne 1 BEIYUTAHHE BCKTOPOB,

29 15
YMHO)KEHHE BEKTOpa Ha YHCIIO

30 CrnoxeHue U BBIYUTaHHE BEKTOPOB, 15
YMHO>XEHHE BEKTOpa Ha YK CIIO

31 Pa3nosxeHue BekTOpa 1o 1ByM 16
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatel BekTopa 16
CkansipHOe MPOU3BEJICHUE BEKTOPOB, €T0

33 MIPUMEHEHHUE JUTsl HAX0XKICHUS JUTMH 1 17
yTJIOB
CkansipHOE MPOU3BEJICHUE BEKTOPOB, €TO

34 IIPUMEHEHHUE JUIsl HAXO0XKICHUS JUINH U 17
yTJI0B

35 Pemenue 3agayu ¢ moMoIIbI0 BEKTOPOB 18

36 Pemienne 3agau ¢ noMoIbI0 BEKTOPOB 18

37 [IpumMeHeHre BEKTOPOB IS PEIICHHS 19
3a1a4 pU3NKU

38 KonrtponbHas padora no reme "Bekropsr” 19
JlekapTOBBI KOOPJAMHATHI TOYEK HA

39 20
TUTOCKOCTH

40 VYpaBHeHME NpsAMOi 20

41 VYpaBHeHHe MpsAMoit 21

42 YpaBHEHHE OKPYKHOCTH 21

43 KoopannaTsl ToUek nepeceueHus 99
OKPY>KHOCTH U MPSIMOI

44 MeTto1 KOOpAMHAT MPU PEIICHUN 22




reOMETPUUYECKHX 3a/1a4, TPAKTUUYECKUX
3aJa4

Meroza KOOpAUHAT IPU PELLICHUN

45 reOMETPUUYECKHX 3a/1a4, TPAKTUYECKHUX 1 23
3a1a4
Metoxa KOOpAWHAT MIPH PELIICHUN
46 TEOMETPUUYECKHX 3a/1a4, TPAKTUYECKUX 1 23
3a1a4
47 'I'<OHTp0J'H:Ha$I pabota 1o Teme ) 1 24
JlekapTOBBI KOOPIUHATHI HA TIOCKOCTH
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1 24
BBIYHUCIICHHE UX JIIEMEHTOB
49 Yucno nt. JInrHa OKpyKHOCTH 1 25
50 Ywucrno w. J[miHa OKpYy»KHOCTH 1 25
o1 JlnuHa ayru oKpy>KHOCTH 1 26
52 Pannannas mepa yria 1 26
53 [Tnomane kpyra, ceKTopa, cerMmeHTa 1 27
54 [Tnomane kpyra, ceKTopa, CErMeHTa 1 27
55 [Tmomane kpyra, ceKTopa, CerMmeHTa 1 28
56 ITonsiTHE O ABMXKEHUH ILUIOCKOCTHU 1 28
57 [TapannenbHBIN IEPEHOC, TOBOPOT 1 29
58 [TapannensHblil nepeHOC, TOBOPOT 1 29
59 [TapamiensHBIH TEPEHOC, ITOBOPOT 1 30
60 [TapannensHblil nepeHOC, TOBOPOT 1 30
61 IIpuMeHeHne NBUKEHN ITPU PELLICHUH 1 31
3a1a4
62 KoHTponbHas paboTta 1mo Temam 1 31




"ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OKpY>XHOCTb. JIBUKEHUS TIIIOCKOCTH"

63

64

65

66

[ToBTOpeHnue, 06001ICHNE,
cucreMarusanus 3HaHui. Mismepenue
F€OMETPUUECKUX BEIUUUH. TpeyroapHUKU

[ToBTOpEeHmE, 0600IICHUE,
cucTemaru3arus 3HaHui. [lapamiensHbie
U TICPIICHINKYJISIPHBIC TIPSIMBIE

[ToBTOpEHME, 0000IICHNE,
cuctemaruzanus 3HaHui. OKPy>KHOCTb U
Kpyr. ['eomerpuueckue nocTpoeHus. Y bl
B OKPY>KHOCTH

[ToBTOpEHME, 0000IICHUE,
cucTeMaTu3alus 3HaHWi. Brucanueie u
OTHMCaHHbIE OKPYKHOCTH
MHOTOYTOJTbHUKOB

32

32

33

33

67

Wrorosas koHTposibHasA paboTa

34

68

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

34
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