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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OOUH U3 OCHOBHBIX pAa3/eliOB IIKOJbHOM MaTEMATHKH,
UMEIOIIUNA CBOEW I1IeNbI0 O0ECIEeYUTh M3YYEHUE CBOMCTB M pa3MepoB (QUTYp, HX
OTHOLIEHUH U B3aMMHOE PACIIOJIOKEHUE, OMIMPAETCSA HA JJOTUYECKYIO, JJOKA3ATEIbHYIO
muHUI0. LIeHHOCTh N3y4YeHus: FT€OMETPUH Ha YPOBHE OCHOBHOT'O OOLIEro 00pa30BaHUs
3aKJII0YAETCS B TOM, YTO OOYYAIOMIMICS YYMUTCS MPOBOJIUTH JOKa3aTelIbHBIC
pacCy X IeHus, CTPOUTh JIOTUYECKUE YMO3AKIIOUYEHUS, JOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUpOBaThH OOpaTHBIC
YTBEPKICHUSI.

Btopoli 1enpi0 u3yyeHHs] TEOMETPUU SBISIETCS HCIOJIb30BaHHE €€ Kak
UHCTPYMEHTA MpPU PENICHUM KaK MaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3a7ady,
BCTPEUAIONIUXCS B pealibHOM >ku3HU. OOyYaromuiics JOJKEH HAyUYUThCsl ONTPEACIIUTh
reOMETPUYECKYI0 (DUTYpy, OMUCATh CIOBAaMHU JAHHBIM YEpPTEXK WM PUCYHOK, HAUTH
IJIOIIAb 3€MEJIBHOIO Y4acTKa, paCCYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO
Kalenst Wik Tpedyemble pa3Mephl rapaxa Jjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUS B HM3ydeHUM reomerpuu. l[lpu pemenun 3amay
MPAKTUYECKOIO XapaKkTepa OOyYarOIIMIICS YUUTCS CTPOUTh MAaTEMATHUYECKHE MOJEIN
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS MW  OICHUBATh
aJIEKBaTHOCTb MOJYYEHHOI'O pe3yJIbTara.

Kpaiine BaxkHO TOAUEPKUBATH CBS3M TEOMETPUM C JPYTUMH YUCOHBIMU
peIMeTaMH, MOTUBUPOBATh HCIIOIB30BaTh OMPENEIECHUsI TEOMETPUUECKUX (Uryp u
MOHATUM, TIEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHUH B (PU3UKE U TEXHUKE.
Ot cBsizu HauOosee sipkO BUAHBI B TeMax «Bektopel», «Tpuronomerpuyeckue
COOTHOIICHHS», «MeTon koopauHa» U «Teopema ITudaropay.

VYuebHubiit kypc «l'eoMeTpus» BKIIOYAET CIICIYIOMIME OCHOBHBIC pa3iciibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U HMX CBOHCTBa», «l3MmepeHue
r€OMETPUYECKUX BEIMYHMHY, «/[eKapToBbI KOOPAMHATHI HA TJIOCKOCTHY», « BeKkTopbI»,
«JIBmxkeHus miockoctn», «IIpeodpazoBanus mo00us».

Ha uzydenne yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 Kjiacce —
68 yacoB (2 daca B Hefeno), B 8 kitacce — 68 yacoB (2 vaca B Hefeni0), B 9 kiacce —
68 yacoB (2 Jaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC
Hauvanbuble noHaTusa reomerpun. Touka, npsmas, OTpe30K, Jdy4d. Yroia. Buasl
yrjioB. BepruxkanbHele U CMeXHble yIubl. buccexkrpuca yrina. Jlomanas,
MHOT'OYTOJIbHUK. [IapayisiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.



Cummetpuunblie urypbl. OCHOBHBIE CBOMCTBAa OCEBOM cumMMmeTpuu. [Ipumepst
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MOCTPOECHHSI C TMOMOIIBIO LUPKYJIS M JUHEWKH. TpeyronbHUK.
BricoTta, MmennaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOoOeApeHHBII W paBHOCTOPOHHUM  TpeyroiabHUku.  HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKK NapaJUIENbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJbHHUKA.
BHemHue yribl TpeyrojabHuKA.

[IpssmMoyrosibHbIA  TpeyroibHUK. CBONCTBO  MEOUaHbl  IPSIMOYTOJBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K runoreHnyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYrOJIbHUKOB. IIpsIMOYTrONIBHBII TPEYTOIBHUK € YoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopeMa O OonblieM yrie U OoNbllIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekTtpuca yrma W CEepeIMHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb U KpyT, XOpJla ¥ AMAMETP, UX CBOMCTBA. B3auMHOE pacIionoxeHue
OKpY’KHOCTH M mpsMou. KacarenbHas u cexkymas K OKpPYKHOCTH. OKpPY’KHOCTB,
BIIMCAHHAas B yroy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yetpipéxyronpauku. [lapamnenorpamm, €ro nmpusHaku M CcBOMCTBA. YacTHbIE
Clly4au TMapajuieorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MpPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA U  MPHU3HAKHU.
[IpsimoyTosibHas Tpanenus.

Meton yaBoenuss mMenuanbl. lleHtpanbHas cumMmerpus. Teopema @aneca u
TeopeMa O MPOMOPLHUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[TogoOue TpeyronpHUKOB, Kod(pdurmeHnt mnomodus. Ilpusnaku mnogo0us
TPEyroabLHUKOB. [IpuMeHeHune noao0us mpu pelieHuy MPaKTUIECKUX 3a1ad.

CgoiicTBa 1momiaael reomerpuueckux ¢uryp. Dopmynsl s TUIOMIAIA
TPEYroJIbHUKa, NapajuiesiorpaMma, pomba u Tpamenuu. OTHOIICHHWE TUIONIAIeH
MO00HBIX (HUTYP.

Bpruncnenne mimomanerd TpEyroabHHMKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
MPAKTUYECKUX 3a7a4.



CuHyc, KOCHHYC, TaHT€HC OCTPOro yriia MNpsIMOYTOJILHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHoMeTpruyeckne (PyHKIIMHU YTIIOB
B 30, 45 u 60°.

BrniucanHble U LEHTPAJIbHBIE YIJIBI, YTOJ MEXIY KacaTeJIbHOW U XOPAOU. YTJIbI
MEXAY XOpJAaMH U CEeKylMMHU. BrucaHHble W ONHMCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByXx OkpyxHocTei. Kacanme okpyxkroctend. OOmme
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronsHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomnoousi. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYLINX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, mmmHa  (MOJyZb) — BEKTOpa,  COHAMpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamMu. Pa3inoxkeHue BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkanasipHOE NPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKJICHHS IJIUH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA IUIOCKOCTU. YPaBHEHUS IPSMOU U OKPYKHOCTH B
KOOpJIMHATAX, IMEpPEeCceYEeHUE OKPYKHOCTEH W TpsIMBIX. MeToj KOOpAMHAT M €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPY>KHOCTHU. ['pajgycHas u paaraHHas
Mepa yrjia, BBIYMCIEHUE JJIMH Jyr OKpyxkHocteil. Ilmomans kpyra, cexkropa,
CerMeHTa.

JIBIDKEHUST TUIOCKOCTM U BHYTPEHHUE CUMMETpUH GUryp (dJeMeHTapHbIC
npeacrapienus). [lapamnensubliii nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Ppe3yabTaThbl OCBOCHHUS MpOrpaMmbl  y4eOHOro  Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCS:
1) marpuoTnyeckoe BOCIMTAHHE:



MPOSIBJICHUEM UHTEpPEca K MPOIUIOMY U HACTOAIIEMY POCCUICKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSAM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JTOCTUXKEHUU B JIPYTUX HAyKax U
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pPeaTU3alfH €ro
MpaB, MPEACTABICHHEM O MAaTEMaTHYCCKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SIBICHUW, MPOUEAYp TPaKJaHCKOro oOIIecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO JSTUYECKUX MpPOOJEeM, CBA3AHHBIX C
NPAaKTUYECKUM TNPUMEHECHHEM JOCTH)KEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AESTEILHOCTH YUEHOTO;

3) TPy10BO€ BOCIIUTAHUE!

YCTAaHOBKOM Ha AakKTUBHOE Y4YaCTUE B PEIICHUU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MNPOTSHKEHUM BCEH MKU3HM A YCHEIHOM NpodecCuOHANbHON
NEATeIbBHOCTY M Pa3BUTUEM HEOOXOAUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUAYATLHOW TPAEKTOPUU OOpAa30BaHMS M >KU3HCHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K  AMOIMOHAJbHOMY W  3CTETHUYECKOMY  BOCIIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEHICHUM, pacCyX IACHUU, YMEHHUIO BHICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTaUMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oO1iecTBa, TMOHMMAaHWEM MAaTEMaTUYECKOM Hayku Kak c@depbl UelI0BEeUeCKOM
NEATEIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTHU [JIi PAa3BUTHS LIMBUIIU3AINHU,
OBJIQZICHUEM SI3bIKOM MATEMAaTUKU M MATEMAaTHUYECKOM KYJIbTypOWl KakK CpEJICTBOM
MO3HAHWS MHUpPA, OBJAJACHUEM TMPOCTECHMIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

TOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HWHTEpPECax CBOErO
3M0POBbS,  BEACHUS  3J0pOBOro  o0Opa3a  KU3HU  (370pOBOE  IHTaHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peryisipHas ¢usnyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIMMUOKY U TAKOTO e MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:



OpUEHTalEel Ha MPUMEHEHHE MAaTEeMaTUYEeCKUX 3HAHWW IS PEIICHUs 3a1ad B
00J1aCTH COXPAHHOCTH OKPYXAIOILIEH Cpebl, INTAHUPOBAHUS MTOCTYIKOB U OLIEHKH HX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPYKAIOIIEH Cpeabl, OCO3HAaHHUEM TIIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelICHUS;

8) amanTanmus K M3MEHSIOUIUMCH YCJIOBMSM COLHUAJBHOW W NPHPOAHOI
cpeabl:

TFOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS y APYTUX JIOJIEeH, TPUOOpPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OMBITA IPYTHX;

HEOOXOMUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
dopMynupOBaTh HJIEH, MTOHITHS, TUIIOTE3bl 00 0OBEKTAaX U SBICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUIUTBI  COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHHUMAEMbIC
pemieHuss U JACUCTBUSA, (POPMYJIHpPOBAaTH M OLEHUBATH PHUCKUM M IOCIEICTBHS,
(opMUPOBATH OMIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AefcTBUA:

e BBIBJSITH M XapaKTepU30BaTh CYIIECTBEHHBIC IMPU3HAKK MAaTEMaTHUYECKHUX
00OBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompenereHUs]  TIOHATHH,  yCTaHABJIMBAaTh  CYIICCTBCHHBIA  TPHU3HAK
KJaccu(UKauy, OCHOBaHUS i OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3;

e BOCIPUHUMATH,  (OPMYJIHPOBATH W  MPEOOPa30OBLIBATH  CYXKICHUS:
YTBEPJUTENIbHBIE U OTpULATENIbHBbIC, €IWHUYHBIC, 4YacTHbIE U O0IIue,
YCIIOBHBIE;

e BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUYUS
B (paxkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEP)KICHUSX, MpeuiaraTb KpUTEpUU
IS BBISIBJICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEYM;

e JIeNaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIFOYEHUH 110 aHAJIOTUY;

e pa3dupaTh JOKa3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHHUM (TpsAMble U OT
IIPOTUBHOT0), TPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JTOKa3aTesIbCTBA



MaTeMaTHYeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAINIO, TPUBOJUTH IPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CMoco0 perieHus ydeOHOW 3amauu  (CpaBHHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BHIOMpPATh HauOoJee MNOAXOASAIUNA ¢  Y4ETOM
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
(opMynupoBaTh  BOINpPOCHI, (UKCHUPYIOIIKME IPOTUBOPEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITENBHO COCTaBICHHOMY IUIaHY  HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOpMyJIMpOBaTh OOOOUIEHUS W BBIBOJABI IO pe3yJbTaTam
IIPOBEAEHHOTO HAOIIOACHMS, MCCIENOBaHUsA, OLICHMBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IMIpollecca, a TAaKXKE BbIJBUTaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGPOPMANWH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUS 3a/1a4H;

BbIOMpATh, aHAJM3UPOBaTh, CHUCTEMATHU3UPOBaTh M  HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opMmy TpeAcTaBieHHs UHPOpMAlMM W WLIIOCTPUPOBATH
pemiaemMble  3aJadyd  CXE€MaMH, JuarpaMMamH, HWHOW Trpapukod U UX
KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh WHGOPMAIIMU TI0 KPUTEPHUSIM, MPEAI0KCHHBIM
yuuTeNIeM Ui COPMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPHHUMAThL ¥ (POPMYJIUPOBATH CYXKIEHHUS B COOTBETCTBUH C YCIOBUSIMH H
[EIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TIMCHMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUS TIO0 XOJy pPEIICHHS
3a/1auyi, KOMMEHTHUPOBATh TOJyYCHHBIN PE3yJIbTaT;

B X0Jie OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
poOJIeMBI, pelaeMoi 3a7aud, BHICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIIeHUS, COTOCTABIISATh CBOU CYXKJICHUS C CYXIACHUSMHU JAPYTHUX YIACTHHUKOB
auanora, OOHAapy)XMBaTh pa3IMdMe M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOMN
dbopme GopMynupoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;



e TMIPEACTaBIATH PE3yibTAaThl PEIIECHUS 3aJaud, HKCIEPUMEHTa, MCCIIEIOBAHUS,
MPOEKTa, CAMOCTOATEIBHO BHIOMpPATh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAuTOpUH;

e TMOHWMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIWBUIYaTbHOU
paboTHI TIPH PEIIeHNU YICOHBIX MaTEMaTHUECKHX 3a71a9;

e TMPUHUMATH IEJIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATH OpPTaHU3AIUIO
COBMECTHO pabOThI, pacpeaeisTh BUAbl pad0T, JOrOBAPUBATHCA, 00CYKIATh
IPOIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

e Y4YacTBOBaTh B IPYIIOBBIX opmax paboThl (00CYKIeHUs, 0OMEH MHECHHUSIMU,
MO3TOBbIC IITYpPMBI W JIpYTH€), BBIIOJHATH CBOK YacTb pabOThl U
KOOPJMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMaH[bI, OLIEHUBAThH
KauecTBO CBOETO0 BKJIaJga B  OOmMMH  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

e CaMOCTOSITEJILHO COCTaBJISATh IUIAH, QJITOPUTM pEIICHUs 3adauyd (WK €ro
4acTh), BBIOMpATH CIOCOO peIIeHUs ¢ YYETOM HUMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBII HHTEJJIEKT:

e BIIAJIETh CIOCOOAMM CAaMOIPOBEPKH, CAMOKOHTPOJISL IMpoliecca U pe3ybTara
pelIeHust MaTeMaTUIeCKOM 3a/1auu;

e MPEABUAECTH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEHICHUU 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pPE3ysibTaTa ACSATEILHOCTH IMOCTABICHHOW LIEIH U
YCJIOBUSIM, OOBSACHATh MPUYUHBI JOCTHXKEHUS WM HEAOCTIKCHUS 1IeJH,
HAXOJUTh OMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 7 kJjacce OOydYarOUUMNUCS TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YIIbTATHI:

Pacno3HnaBaTh u3yueHHbIE TEOMETPUYECKUE (PUTYPHI, ONPEASsATh UX B3aUMHOE
pacrnoioxkeHue, n300paxkaTh TE€OMETPUYECKUE (PUTYPBHI, BBITIOJHATH UYEPTEKH TIO
YCJIOBHIO 3a/1aud. M3MepATh JTMHEMHbIE U YIJIOBbIC BEJIWYMHBL. Pemars 3agaum Ha
BBIYMCIICHUE JIJTUH OTPE3KOB M BEJIMYMH YTJIOB.



Jlenath rpyOyr0 OIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B PEATHHOM
KU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznnyarth pazMepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJIMYHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonp30BaThCAd  NpPU3HAKAMM  PABEHCTBA  TPEYTOJBHUKOB,  HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIIEHUU 33]1a4.

[IpoBOAUTE JIOTMYECKHE PACCYKICHHUS C HCIOJBb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd TpPU3HAKAMM PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM MEJMaHbl, TPOBEAEHHON K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PELIEHNH T€OMETPUYECKUX 3a1aY.

Onpenenars NapajieIbHOCTh NPSAMBIX € IIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MNapajiebHOCTh MNPSMBIX C MOMOIIBI) PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSMOU 10 TOUEK APYTrOr MPSIMOM.

Pewate 3a1aun Ha KjeT4aTol Oymare.

[IpoBOINTH BBIYMCIICHHS] U HaXOJIUTh YUCIIOBbIE M OYKBEHHBIE 3HAUYECHUS YIJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIB30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU TEPECEUCHUU JABYX
NapajuIeIbHbIX NPSAMBIX CEKylled. Pelmars nmpakTudyeckue 3aayd Ha HAXO0XKICHUE
YTJIOB.

Braners NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPENEaTh
OMCCEKTpUCY YIJIa U CEPEIMHHBIN NEPIEHIUKYISAP K OTPE3Ky KaK Ie€OMETpUUYECKUE
MeCTa TOYEK.

@opMynupOBaTh ONPEACIEHUsS OKPYKHOCTM W Kpyra, XOpAbl U JIAaMeTpa
OKPYHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh HNPUMEHSTh 3TU CBOMCTBA MPHU
peleHnu 3aaa4.

Bnagerp NoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaTbes (pakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IIEPECEKAlOTCsl B OAHOM TOYKE, MU O TOM, YTO CEpPEOUHHBIE
MIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUKE.

Brnaners moHsTHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJIB30BATBCS TEOPEMOM O
NEPIEHAMKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonmp30BaTHCA MPOCTEUILIMMU TEOMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh UX
IIPAKTUYECKUU CMBICI.

[IpoBOOUTE OCHOBHBIE TEOMETPUYECKHE MOCTPOCHHS C MOMOIIBI LIUPKYIS U
JINHENKU.

K xonmy oOydenus B 8 kuacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:



Pacnio3HaBaTh  OCHOBHBIE  BHUIbBl  YETBIPEXYTOJIBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKHM IEPECEUCHUS MEUaH TpeyrojbHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnanets noHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPAIECLUU, IPUMEHATh UX
CBONCTBA IPH pELICHUH reomerpuyeckux 3aaad. [lomp3oBaTeca Teopemon Paneca u
TEOPEMO O MPONOPLUUOHANBHBIX OTpPE3Kax, NPUMEHATh HUX JUIsl PELICHHS
NPAaKTUYECKUX 33/1a4.

[IpuMeHATh MpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PEIICHUU T€OMETPUUYECKHUX
3aaad.

[Tonb3oBatbess  Teopemoii Iludaropa mast pemieHUs TEOMETPUYECKUX H
MpakTUYecKuX 3aaad. CTpOUTh MAaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKHUX 3a/1a4ax,
CaMOCTOSTEIIBHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JIUHBI.

Brnanerp mNOHATMSIMM CHHYCA, KOCHMHYyca M TaHIT€HCa OCTPOro yria
MPSAMOYTOJIBHOTO TpeyroiabHuKa. Iloab30BaTbCcsi 3TUMU MOHATHSAMHU JUISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3iuyHbIMU ciocOOaMM) IUIOMIA[Ib TPEYroJdbHUKA U TUIOIIAIU
MHOTOYTOJIBHBIX QUTYP (TIOJIb3YSICh, T/Ie HEOOXOAUMO, KaIbKyIsTOpoM). [IpumeHnsTs
MOJIYYEHHbIE YMEHHUS B IPAKTUUECKUX 33]1a4ax.

Brnagerp NOHATHSAMH BIHCAaHHOTO U IEHTPAJIBHOIO VyIia, HCHOJIb30BATh
TEOPEMbI O BIIMCAHHBIX YTJaX, yriax MEXIy XOpJaMHu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPJI0OH NPH PELIEHUH T€OMETPUYECKUX 3a1a4.

Brnaners NOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MNPHUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUHU 3a]1a4.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJEINU AJIA 33a]1a4y peaibHOU *KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OpUMEHEHWEM ToJ0o0us U TPUTOHOMETpUM (MOJIB3YSACh, Tl€ HEO0OXOIUMO,
KAJIBKYJISITOPOM).

K koniy oOydenus B 9 kiacce oOydaromuidcsi TMOJYYHUT CIETYIOLINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMH OCTPBIX YIIOB, HAXOAUTH C UX MOMOILBIO
Pa3JIMYHbBIC 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJbKyJIATOpPA) IJIUHBI U YTJbl JUIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbea GopMynamMu MPUBEICHUS WU OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM I HAXOXKIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXKACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYrOJbHUKOBY), HPUMEHATh UX MpHU
pELIEHNN T€OMETPUYECKUX 3a1aY.

Bnaners nonatusMu npeoOpa3oBaHMs 10J100Us, COOTBETCTBEHHBIX JIEMEHTOB
nofoOHbIX ¢uryp. Ilomp3oBaTbes cBoOMCTBaMHM 1MOAOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWTHb YIIBl y MOAOOHBIX ¢uryp. Ilpumensars
CBOCTBa MOAOOMS B MPAKTHUECKUX 3a7auax. ¥ METh IPUBOIUTH MPUMEPHI IO T0O0HBIX
(Guryp B OKpyxarouiemM M1upe.

Ilonb30BaTbcad TEOpeMamMu O NPOMU3BEICHUH OTPE3KOB XOp[, O NPOU3BEICHUU
OTPE3KOB CEKYLINX, O KBAaIpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamMH, IMOHUMATh WX TEOMETPUYECKHN u (PU3MUecKHii
CMBICT, TPHUMEHATh HMX B PEIICHUH TCOMETPUYECKHX M (UINYECKUX 3ajad.
IIprMeEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKICHHUS IJIMH U YIJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT Ha IIJIOCKOCTH, IPUMEHATH €70 B PELICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners NOHATHAMM NTPaBUIBHOIO MHOI'OYTIOJIBHUKA, IJIMHBI OKPY’KHOCTH,
JUIMHBI TyTM OKPYKHOCTH W DPAaJAMaHHOM MEPBI yIJla, YMETh BBIYUCIATH ILIOIIA/b
Kpyra ¥ ero yacreu. [IpuMeHsTh Ioy4YeHHbIE YMEHHUs B IPAKTUUECKUX 3a1a4ax.

Haxomute ocu (WM LEHTpb) CUMMETPUU (GUTYp, NPUMEHSATh JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh NOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOMTH MATEMATHYECKHE
MOJIEJIH IS 3a/1a4 PEAIbHOU KU3HU U IIPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysAcCh, TJe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne ni/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KosmyecTBo yacos JuieKTpOHHbIE (LU poBbIE)
Bcero o0pa3oBaTesbHbIE Pecypchl
IT i i .
1 POCTCHLLINC FCOMCTPHYCCKHE PHIYPHI i HX CBOFCTBA 14 bubnnoreka L{OK https://m.edsoo.ru/7f415e2e
N3mepenue reoMeTpu4ecKuxX BeTUYHH
2 TpeyronbHUKH 22 bubnnorexa LHOK https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsiMbIEe, CyMMa yIJIOB TPEYrOJIbHUKA 14 bub6nunoreka LIOK https://m.edsoo.ru/7f415e2e
4 Oxkpy>XHOCTb U KpyT. ['eomMeTpruueckne nocTpoeHus 14 bubnnoreka L{OK https://m.edsoo.ru/7f415e2e
5) [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 bubnuoreka IIOK https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
8 KJIACC
Ne ni/m HaumeHnoBaHMe pa3e/ioB U TeM IPOrpaMMBbI KosmyecTBo yacos DJIeKTpOHHBIE (HM(POBHIE)
Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 YeThIpEXYroJIbHUKHI 12 bubnuoteka IIOK https://m.edsoo.ru/7f417e18
T )
2 copeMa franeca i TeopeMa © MporopIHMOHATLHAX 15 bubnuoteka IIOK https://m.edsoo.ru/7f417e18
OTpe3Kax, N0JOOHBIE TPEYTOJIbHUKU
IT .H i
3 HOMALD. HAXOAACHIE TUTOMAZCH TPEYTOIBHIIOB 1 14 bubnmnoreka [{OK https://m.edsoo.ru/7f417e18
MHOTOYrofbHbIX (uryp. ITnomaau mogo0HbIX Guryp
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUU 10 bubnuoteka [{OK https://m.edsoo.ru/7f417e18
VYTBl B OKpYKHOCTH. BrincaHHbIe U ONMcaHHbIE
5 yeThlpexyroyibHUKU. KacarenbHble kK okpykHOCTH. Kacanue 13 bubnmnoreka [{OK https://m.edsoo.ru/7f417e18
OKPYKHOCTEMN
6 [ToBTOpeHME, 00600IEHNE 3HAHUI 4 bubnmoreka [{OK https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

Ne ni/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KosmyecTBo yacos JuieKkTpOHHbIE (U poBbIE)
Bcero o0pa3oBaTejibHbIE PeCypChl
T .T .P
1 PUTOHOMCTPHA. 1 COPEMEI KOCHHYCOB H CHHYCOB. TetlierHe 16 bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[Ipeo6 oust. M
2 PCODPASOBANHE HOAODILL. VICTPHTCCKIE COOTHOMICHIA B 10 bubnnorexa LHOK https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
3 Bexkrtopsl 12 bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 bubnuoreka L{OK https://m.edsoo.ru/7f41al2c
I1 .
5) PaBILTBHEIE MHOTOYTONbHHKL. Jliia ?pr)KHOCTH " 8 bubnuoreka L{OK https://m.edsoo.ru/7f41al2c
IJI01aab Kpyra. Beraucnenue miomniaaei
JIBUKEeHUS MIIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM bu6mmoteka 11OK https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41a12c
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne n/mm Tema ypoka KouuuecTso yacos
Bcero
1 [Ipocreiimme reomeTpuyeckre 00BEKTHI 1
2 MHOTrOYyroJIbHUK, JIOMaHasI 1
3 CraproBas quarHoctuueckas pabota. CMeXHbIE U BEpPTUKAIbHbIE YIIIbI 1
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
5 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
9 W3mepenne TUHEHHBIX U YTIIOBBIX BEJTUYMH, BHIYUCICHNE OTPE3KOB U YIJIOB 1
10 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJIMYKH, BBIYUCICHUE OTPE3KOB U YIJIOB 1
11 W3mepenne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYHCICHUE OTPE3KOB U YIIIOB 1
12 W3mepeHune TUHEHHBIX U YTJIOBBIX BEJMYNH, BBIYMCICHNUE OTPE3KOB U YIJIOB 1
13 [lepumetp u momaab GUryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB 1
14 [lepumeTp u miomags GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB 1
15 [ToHsiTHE O paBHBIX TPEYrOJIbHUKAX U MIEPBUYUHBIE MTPEICTABICHUS O PaBHBIX (puUrypax 1
16 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
18 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB 1
19 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
20 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB 1
21 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1
22 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJLHUKOB 1




23 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB 1
24 CBoiicTBO MeMaHbI IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, IPOBEIEHHON K THIIOTEHY3€ 1
25 CBolicTBO MeIMaHbl IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K THIIOTEHY3€ 1
26 PaBHOOe1peHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKU 1
27 [Ipu3Haku 1 CBOMCTBA paBHOOECIPEHHOTO TPEYTOJbHHUKA 1
28 [Tpu3HaKK 1 CBOKCTBA PaBHOOEIPEHHOTO TPEYroJIbHUKA 1
29 [Ipu3Haku U cBOMCTBa paBHOOEAPEHHOTO TPEYrOJbHUKA 1
30 HepaBenctBa B reomeTpun 1
31 HepaBeHnctBa B reoMeTpun 1
32 HepaBenctBa B reomeTpun 1
33 HepaBeHnctBa B reoMeTpun 1
34 [IpsimoyronbHbIN TpeyroyibHUK ¢ yrioM B 30° 1
35 IIpssMOyronbHBIN TPEYroJIbHUK ¢ yriioM B 30° 1
36 KontponsHas padora o reme "TpeyronsHuUKN" 1
37 [TapannenbHble NpsiMbIE, UX CBONCTBA 1
38 [Tarerit mocTynat EBkina 1
39 Haxpecr nexarniye, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIIIbI, 00pa30BaHHBIEC IPU TIEPECCUCHUH 1
MapajuIeIbHBIX MPSMBIX CEKYIIEH
40 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU NEPECeUCHUH 1
napajieNIbHBIX MPSAMBIX CeKyIIeH
41 Haxpecr nexxarniye, COOTBETCTBEHHBIE U OJJTHOCTOPOHHUE YIITbI, 00pa30BaHHBIC IPH TIEPECCUCHUH 1
MapajuIeIbHBIX MPSMBIX CEKYIIEH
42 Haxkpecr nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbI, 00pa30BaHHbIE IPU NEpECeUCHUH 1
MapauIeIbHBIX MPSMBIX CEKYIIEH
43 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC IPU NIEPECCUCHUH 1

MapaJUICIbHBIX NPSMBIX CEKYILEH




44

[Ipu3Hak napajienbHOCTH NPSAMBIX Ye€pe3 PAaBEHCTBO PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 BTOPOM IPSIMOU

1
45 [Ipu3Hak napamieIbHOCTH IPSMBIX Y€pe3 PABEHCTBO PACCTOSIHUMA OT TOYEK OJHOM MPSMOM 10 BTOPOM MpsiMOM 1
46 CyMmMa yrIioB TpeyroJbHUKA 1
47 CymMma yriioB TpeyrojibHUKa 1
48 Buemrnue yribl TpeyrojibHUKa 1
49 Bueminue yrisl TpeyrojabHHUKa 1
50 KonTponbnas pabota o Teme "llapamiensHbie IpsiMble, CyMMa YIJIOB TPEyTroJbHHUKA" 1
ol OKpy>KHOCTb, XOP/IbI U TUAMETP, UX CBOICTBA 1
52 KacarenbHast K OKpy>KHOCTH 1
53 OKpy>XKHOCTb, BHMCAHHAs B YTOJI 1
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ 1
95 [Tonstue o I'MT, npumeHneHue B 3aa4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3aa4ax 1
o7 buccekTpuca u cepeIMHHBIN NEPIEHANKYIIAP KAK TEOMETPUIECKHNE MECTA TOUEK 1
58 OKpyKHOCTb, ONIMCAaHHAs1 OKOJIO TPEYTOJIbHUKA 1
59 OKpy’>KHOCTb, OTIMCAaHHasl OKOJIO TPEYrOJIbHUKA 1
60 OKpy>XHOCTb, BHMCaHHAs B TPEYTOJIbHUK 1
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
62 [Tpocreiimme 3a1aun Ha TOCTPOCHUE 1
63 IIpocreiimme 3a1auu Ha TOCTPOEHUE 1
64 KonTponbhas padota no Teme "OKpy)HOCTb U Kpyr. | eomeTpuieckue nocTpoeHus " 1
65 [ToBTOpenue u 0600IIeHNE 3HAHNI OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca 1
66 [TpoMexxyTodHast aTTeCTAIHS 1
67 IToBTOpenue u 0000IIeHNE 3HAHNH OCHOBHBIX MOHATHH U METOJIOB Kypca 7 Kilacca 1
68 [ToBTOpeHMe 1 0000IIIEHNE 3HAHNIT OCHOBHBIX IMOHATHIA U METOJIOB Kypca 7 Kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

Ne n/mm Tema ypoka KouuuecTso yacos
Bcero
1 [Tapannenorpamm, ero npu3HaKku U CBOWCTBA 1
2 [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1
3 [TapannenorpamM, ero Npu3HaKku U CBOMCTBA 1
4 BxomHast KoHTpOsIbHAsT paboTa 1
5 YacTHble caydyau napauiesorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBaJpaT), UX IPU3HAKU U CBOICTBA 1
6 YacTHble ciydan napauiesorpaMMoB (MIPsIMOYTOJIBHHIK, pOMO, KBapaT), UX MPU3HAKHA U CBOHCTBA 1
7 Tpanenus 1
8 PaBHOOOKas U IpsIMOYTOJIbHAS TPAIELIUU 1
9 PaBHOOOKas 1 IPAMOYTOJIbHAS TPATICIIUH 1
10 Meron yaBoeHuUsT MEMaHbI 1
11 [lenTpansHas cuMMeTpus 1
12 KonrtponbHas padota no teme "YeTblpEXyroabHUKH" 1
13 Teopema @aneca U TeopeMa O MPONOPIMOHATIBHBIX OTPE3KaX 1
14 CpenHsist TMHUSA TPEyroJbHUKA 1
15 CpenHsist TMHUS TPEYroJibHUKa 1
16 Tpaneuus, e€ cpeaHsis TUHUA 1
17 Tpaneuus, e€ cpeqHss TUHUA 1
18 [IponopuroHabHBIE OTPE3KU 1
19 [TponopuroHambHBIE OTPE3KH 1
20 IlenTp Macc B TpeyroJbHUKE 1
21 [Tono6HbIE TPEYTrOIBHUKU 1
22 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1
23 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 1




24

Tpu npuzHaka nogo6us TpeyroJbHUKOB

1
25 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB 1
26 [Tpumenenne nogo0us MPH PEIICHUH TPAKTUYECKUX 3a/1a4 1
27 Konrponsnas padora no reme "[lono0HbIe TpEyroabHUKH" 1
28 CBoiicTBa TUIONIAACH T€OMETPUIECCKUX PUTYD 1
29 DopMybl AJIs TIOMIAAN TPEYTONBHIKA, MapajuieiorpaMmma 1
30 dopmMyITbl IS TUIOIIAAH TPEYToJIbHHUKA, apajlieiorpaMma 1
31 @opMyITBl IS TUTOIIAAH TPEYTOJIbHHUKA, MapajlieorpaMma 1
32 dopmMyITbl IS TUIOIIAAH TPEYToJIbHHUKA, apajlieiorpaMma 1
33 @opMyITBl IS TUTOIIAAH TPEYTOJIbHHUKA, MapajlieorpaMma 1
34 Brruncnenue miuomaaei caoxkHbIX GUryp 1
35 [Tnomanu ¢uryp Ha KiIeT4aroit Oymare 1
36 [Tnomaau nogo6HBIX GUryp 1
37 [Tnomaau mogoOHBIX Guryp 1
38 3ajaun ¢ IPaKTUYECKUM COJEPKaHUEM 1
39 3amaun ¢ MPaKTHYECKUM COJIEPIKAaHUEM 1
40 Pemrenue 3agad ¢ moOMOMIBIO METOJA BCIIOMOTraTEILHON INIOIIAIN 1
41 KonTponbnas pabota o Teme "Ilnomans" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema [Iudaropa u e€ npumeHenue 1
44 Teopema [Iudaropa u e€ npumeHenue 1
45 Teopema [Iudaropa u e€ npumeHenue 1
46 Teopema [Tudaropa u e€ npumeHeHHE 1
47 OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKIIUNA OCTPOTO yriia MPSMOYTOJIBbHOTO TPEYTOIbHUKA, 1

TPUTOHOMETPUYECKHE COOTHOIICHUS B TIPSIMOYTOJIEHOM TPEYTOJILHUKE

48 OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO 1




49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
o1 Konrtponsnas padora o teme "Teopema [Tudaropa u navyana tpuronomerpun” 1
52 BrucanHbie U IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpJAOU 1
53 Brincansble 1 1IeHTpalibHbIE YIJIbI, YTOJI MEX/y KacaTelIbHOW U XOpA0oH 1
54 BrucanHbie U IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpJAOU 1
55 VYTIubl MEeXAy XOpJaMu U CEKYIIUMHU 1
56 VYIubl MEXAY XOpJaMU U CEKYIIMMHU 1
57 Briucansble 1 onucaHHble YETIPEXYTOJIBHUKHI, UX IPU3HAKU U CBOMCTBA 1
58 Brincannble 1 onvcaHHbBIC YETHIPEXYTONBHUKH, UX TIPU3HAKU U CBOMCTBA 1
59 Briucansble 1 onucaHHble YETIPEXYTOJIBHUKHI, UX IPU3HAKU U CBOMCTBA 1
60 [TpuMeHeHre CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIHHUKOB MIPU PEHICHUH T€OMETPUIECKHX 3a/1a4 1
61 [IpuMeHeHne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIBLHUKOB MIPU PELIEHUH T€OMETPUUYECKHX 3314 1
62 B3aumHoOe pacronoxeHne IByX OKPYKHOCTEH, 00IIIHe KacaTeIbHBIE 1
63 Kacanne okpyxHOCTEN 1
64 KonTponbHas padota no Teme "Yribl B OKpYKHOCTU. BrincanHble U OlMcaHHbIE YETHIPEXYTOJbHUKH" 1
65 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJIOB KypCOB 7 U 8 Kj1accoB, 0000IIICHIE 3HAHUN 1
66 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 M 8 KJIaCCOB, 000011IeHIE 3HaHUI 1
67 [TpomesxyTouHas arTecTanus 1
68 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 U § KJIacCOB, 000011IeHNe 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Koan4gecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 Omnpenenenne TPUroHOMETpUIEeCKUX GyHKIUK yrioB ot 0° mo 180° 1
2 DopMyIbl IPUBEIECHUS 1
3 Teopema KOCHHYCOB 1
4 TeopeMa KOCUHYCOB 1
5 Bxoanas koHTpoJbHas padoTa 1
6 Teopema cuHycoOB 1
7 Teopema cunycoB 1
8 Teopema cuHycoOB 1
9 HaxoxaeHue AMH CTOPOH M BEJIMYUH YIJIOB TPEYroJbHUKOB 1
10 Pemenue TpeyroiabHIUKOB 1
11 Pemenue TpeyroiabHUKOB 1
12 Pemenne TpeyroiabHUKOB 1
13 Pemenue TpeyroiabHIUKOB 1
14 ITpakTHyeckoe MpUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe NpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonrtponbHas padorta no teme "Penienne TpeyroibHUKOB" 1
17 [TonsTre o npeoOpa3zoBaHUM OA0OHS 1
18 CoOTBEeTCTBEHHBIE 3JIEMEHTHI OJOOHBIX (DUTYD 1
19 Co0TBETCTBEHHBIE 3IEMEHTHI TOJOOHBIX PUTYD 1
20 Teopema o mpou3BeIeHUHN OTPE3KOB XOP/I, TEOPEMa O IPOM3BEACHNUHU OTPE3KOB CEKYIIHNX, TeOpeMa O KBajpaTe 1
KacaTeJIbHOU
21 Teopema o mpou3BeIeHUH OTPE3KOB XOPJI, TEOPEMa O IPOU3BEACHNHU OTPE3KOB CEKYIIHX, TeOpeMa O KBaipare 1

KacaTeJabHOU




TeopeMa O IPOU3BCACHNU OTPE3KOB XOpJ, TCOPEMA O NPOU3BCACHHNU OTPC3KOB CCKYIINX, TCOPEMA O KBAApPaATC

22 . 1
KacaTeJIbHOU
23 [IpumeHneHne TeopeM B pELIEHUHN T'€OMETPUUECKHX 3aau 1
24 [IpuMeHeHne TeopeM B peIlIeHUH TEOMETPUUECKHX 3a/1a4 1
25 IIpuMeHeHne TeopeM B PEILIEHUH FEOMETPUYECKHX 3a/1a4 1
26 Kontponbnas padota nmo teme "l[IpeobpazoBanue mogoous. MeTpuiyeckrue COOTHOIIICHUS B OKPY>KHOCTH" 1
27 Onpenenenne BeKTOpoB. PU3NYECKUI U TEOMETPUUECKUN CMBICT BEKTOPOB 1
28 CroxeHue ¥ BBIYNTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHUCIIO 1
29 CroxeHre ¥ BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
30 CrnoxeHre 1 BBIYNTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO 1
31 Pasnosxenne BekTopa 110 1ByM HEKOJUIMHEAPHBIM BEKTOPAM 1
32 Koopaunats! BekTopa 1
33 CkansipHoe MpOU3BEACHNE BEKTOPOB, €r0 MPUMEHEHHE /U1l HAXOXKICHUS JUTMH U YTJIOB 1
34 CkansipHoe pou3BeACHNE BEKTOPOB, €r0 MPUMEHEHHE JJIs HaXOKACHUS JJIMH U YIJIOB 1
35 Pemrenue 3a1a4u ¢ moMoIIbIO BEKTOPOB 1
36 Pemrenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB 1
37 [IpumMeHeHMe BEeKTOPOB Ul peleHus 3ajau GU3NKU 1
38 KonTpomnpHas padora o Teme "Bektopsr"” 1
39 JlexapTOBbI KOOPINHATHI TOUEK HA IIIOCKOCTH 1
40 VYpaBHeHue npsMoit 1
41 VYpaBHEeHHE MpsIMOH 1
42 YpaBHEHHE OKPYKHOCTU 1
43 KoopannaTsl Touek nepeceueHust OKpYKHOCTH U MPSIMON 1
44 Meroa KOOpAMHAT NPH PEIIEHUH T€OMETPUUECKUX 3a7a4, MPAKTHUECKHUX 3a/1a4 1
45 Metoa KOOpAMHAT MPH pelICHHH F€OMETPHUUECKUX 3a/1ad, MPAKTHUYECKUX 3aa4 1
46 Metoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a/1a4, IIPAKTHUECKUX 3a1a4 1




47 KonrtponsHas padora no teme "JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH" 1
48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 3JIEMEHTOB 1
49 Yucno nn. JInnHa OKpy>KHOCTH 1
50 Yucno mt. JInuHa OKpyK KHOCTH 1
51 JlnmvHa TyTH OKPYKHOCTH 1
52 Pannannas Mepa yria 1
53 [Tnomane kpyra, ceKkTopa, CerMeHTa 1
54 [Tnomane kpyra, cekTopa, CerMeHTa 1
55 [Tnomanp kpyra, cekTopa, cermeHTa 1
56 [ToHATHE O NIBMKEHHUHU TUIOCKOCTH 1
57 [TapaniensHbIi IEPEHOC, TTOBOPOT 1
58 [TapannenbHbIN IEPEHOC, TOBOPOT 1
59 [TapaniensHbIi IEPEHOC, TTOBOPOT 1
60 [TapanmnensHbIi IEpeHOC, TTOBOPOT 1
61 IIpumeHeHne NBUKEHUN ITPU PEIICHNN 3a]a4 1
62 KonTponbhas padota no Temam "lIpaBuiibHble MHOTOYTOJIBHUKH. OKpY>KHOCTb. [[BHkKeHMs miockoctn" 1
63 [ToBTOpEeHme, 00001IeHNE, cUcTeMaTH3alusl 3HaHUuH. MI3MepeHrne reoMeTpuyecKux BeIMYuH. TpeyroabHUKN 1
64 IToBTOpenue, o0o0mIeHne, cucreMaTi3anys 3Hanui. [lapaanenbHble U NepHeHIUKYIIpHbIE TPSIMbIe 1
65 [ToBTOpeHue, 06061IeHNEe, cucTeMaTH3alus 3HaHui. OKpYXHOCTb U Kpyr. ['eoMeTprueckne mocTpoeHus. YTiibl B 1
OKPY>KHOCTH

66 IToBTOpenue, o0o0IIeHNE, cUCTEMaTH3alMsl 3HaHU. BrincaHHble U oNMCaHHbIE OKPY>KHOCTH MHOTOYT'OJIbHUKOB
67 [IpomexyTouHas aTTecTanus
68 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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