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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXJIeHHs «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMynupoBaTh 0OpaTHBIE YTBEPHKICHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSA B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPEIETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka aJis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPUH.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OOy4aroUIMiics y4uTcs CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsI3UW Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoweHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUYAET CIEAYIONIME OCHOBHBIC DPAa3fIeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/[BrxkeHus miaockocti», «lIpeodpazoBanust mogoous».

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



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATH TeoMeTpuu. Touka, Ipsimasi, OTpPE30K, Jdyd. Yroi. Bunsl
yrioB. BeprtukanbHele M cMexHbIE yIUBl. buccekrpuca yria. Jlomanas,
MHOTIOYroJibHUK. [IapanineapHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LIHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUucceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHuUkH. HepaBeHCTBO
TPEYTrOJbHHUKA.

CBoiicTBa M TpPU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYIOJBbHUKOB.

CBOICTBA U IPU3HAKU NApaJUIEIBHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BHentHue yriel TpeyroJbHUKA.

[IpssmMoyrosibHbIN  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHysze. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYTrONbHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyroibHUKA.
[lepnenaAuKyIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIONIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas M cexymas K OKPYKHOCTH.
OKpy>XHOCTb, BIIHCaHHAas B Yyroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoicTa. HacTHbie
cllydau MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUKA TPEYTOJIBHUKA U Tpanenuy. L{eHTp macc TpeyrojapHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduiueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne mogooust Mpu pelieHn: NPaKTUIECKUX 3a1a4.



CpoiicTBa mmiomajael reomerpuueckux ¢uryp. P@opMynbl A TUIOLIAAH
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA00HBIX GUTYP.

Brruncnenne miuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpHUECKUE (DYHKITUN
yrioB B 30, 45 n 60°.

BrnucaHHble W IEHTpalbHBIE YTIIIbl, YrOJd MEXKIY KacaTelbHOW M XOpJOil.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YeThIPEXYTOJIbHUKHA. B3auMHOE pacnosiokeHne AByX OKpykHocTel. Kacanue
OKpykHOCTeH. OO111e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS.

Pemenne TtpeyrosbHuUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mpakTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOM3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HAJ BEKTOpaMH. Pa3mokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPIMHATHI HA IMJIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METOA KOOPIUHAT U €ro
IIPUMEHEHHUE.

IIpaBuwiibHBIE MHOTOYTOJNBHMKH. JlnmHa okpyxHOCTH. I'panmycHas w
paguaHHas Mepa yrIiia, BBIYMCIEHUE JUIMH Iyr OKpyx)Hocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yIOTCA:

1) narpuoTHyYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH IrpaklaHWHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYp TPa)KJaHCKOTo oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NIPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTH€ B PEHICHWHM NPAKTHUYECKUX 3a1ady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCTENMIHON MpodecCruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJHLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIEHUM, YMEHHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJIbI U
oOIIEeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKH KakK cgepbl 4Yel0BEYECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALNU,
OBJIaJICHUEM SI3IKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GOopMHpPOBAHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryJsapHas Quznueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIEeH cpenbl, IIaHUPOBAHUSI TMOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUH MEXKIy TOHATUAMHU, (HOPMYIUPOBATH
ONpEeNeNeHNs]  TMOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
POBOJAMMOIO aHAIIN3A;

e BOCIPHHHUMATh, (QOpPMYIHpPOBaTH M  NPeoOpPa3OBHIBATH  CY>KACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISBJISITh ~ MaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (paKTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npejiaraTb KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pELICHUs, BbIOUpAaTh HauOoJiee MOAXOAAIMH C Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOMIPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEYHE, MPOoOIEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

NPOBOJAUTH 1O CaMOCTOSTENBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOIA;
CaMOCTOATENHEHO (POPMYyIUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUSI, HCCIEAOBAHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIIBUTATH
MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOWpATh GOpMy TpEACTaBICHUS WHPOPMANMA U WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuMarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHUSA:

BOCIIpUHUMATL U (l)OpMy.HI/IPOBaTB CYXKXICHUSA B COOTBCTCTBUU C YCIOBUAMU
" OeIAMN O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS 10 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTAT;

B X0Jie 00CYKJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIC HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApPYKMBATh pa3lIMYUe U CXOJCTBO IO3ULUN, B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
NOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1a4u, IKCIIEPUMEHTA,
MCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh ()OPMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

NOHMMATh M UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAUBUAYAIbHON
paboThI IIPU PEIICHNUN YYEOHBIX MaTeMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IIAaHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOLECC U Pe3yibTaT padoThl, 0000IIATh MHEHHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTh B TpymnmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCcTh pabOThI
U KOOPIMHHMPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHHUS ¢ YYETOM HMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJICKT:

BJIA/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
peleHns MaTeEMaTUIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEILICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHON LICIH U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTH)KCHHUS WM HEIOCTHXKEHUS IIEIH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydenuss B 7 kJjacce OOyYaloOmMICSA TOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

PacrosnaBaTh W3ydeHHBIE TE€OMETpPHUYECKHE (DUTYpBI, OMpPEaeisaTh UX
B3aMMHOE PAacCIlOJIOKECHUE, H300pakaTh TreoMeTpuueckue (UTypbl, BBITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYUHBL.
PemaTe 3a1aun Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, pPa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
0OBEKTOB T10 TOPSIIKY BETUUUHEI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUN 3a7ay.

[IpOoBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJIb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEJWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensaTh MapaaieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyer
C HUMHM cekymas. OnpeaensaTh MapayieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTon Oymare.

[IpoBOANTH BBIYHMCICHUS M HAXOJUTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJadyaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, O0Opa30BaHHBIX IMpHU
MEPECEYEHNH JIBYX MApAJUICIbHBIX MPAMBIX CeKyuled. Pemare mnpakTthueckue
3aJ1a4d Ha HAXOXKJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOIO MECTa TOYEK. YMETh OINPEACATh
OMCCEKTPHCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TTOJIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TU CBOMCTBA IIPHU
pEIICHUN 3a/a4.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHTp. Ilonbp3oBarhcs pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYIrOJIbHUKA TEPECEKAOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAVHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OHOM TOUKE.

Brnanere noHsATHEM KacaTeNbHOUW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCAd NPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX TIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YNIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHSTh CBOMCTBA TOYKHM IMEPECEUCHUS MEUaH TPEYrojibHUKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BianeTs noHsATHEM CpeqHEN JMHUU TPEYTOJIbHUKA U TpPAIllCLUH, IPUMEHATH
UX CBOWCTBA IIPpU PELICHUH T'€OMETPUYECKUX 3anad. Ilosb3oBaThCs Teopemon
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU 000U TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3aJ1ay.

[Tonb3oBatbes Teopemoil [ludaropa ans pelieHuss TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTUYECKYyI0 MOJENb B MPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JIENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brmagete DOHATMSAMM CcUHYyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GUryp (moab3ysCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHSATh MOyYeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriaX, yriaxX MeXAy XOpAaMH (CEeKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIECHUHA T€OMETPUYECKUX 3a/1a4.

BraneTe MoHATHEM ONMMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a]a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETPHUM (MOJB3YSACh, I€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE B3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYroibHUKA («peuieHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JTUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb30BaTbes (popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXXJIEHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOKJICHUS Pa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), NPUMEHITh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagers moHsTHSIMH  mpeoOpa3oBaHMs  MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOAOOMS B NPAKTHUUECKUX 3ajadyax. YMETb INPUBOAUTH
IPUMEPBI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUNA U (PU3HUECKHI
CMBICJ, TNPUMEHATh HMX B PEIICHUH TE€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

[Tonb30oBaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH F€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bragets NOHATHSMHM NPABUIBHOIO MHOIOYT'OJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBHKCHUS
IUIOCKOCTH B IPOCTEMIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS
C NPUMEHEHHEM MOoJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HE0OXO0MMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmmoreka [JOK
1 4 12 1
CTRIPEXYTOABHHRA https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnuorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6mmoreka [JOK
6 IT 600 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
! Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. Pelienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 Bexkrtopsl 12 1 uommoreka 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5 05 HOCTH | TUIO y: b Kpyra 8 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenue momiaaeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipocreiimue reomeTpuyecKkue | Bbu6motreka [JOK
OOBEKTHI https://m.edsoo0.ru/8866b724
bubnunoreka LIOK
2 MHOroyroiabHHUK, JOMaHas 1
y ’ https://m.eds00.ru/8866¢bba
3 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmorexa LIOK
P yr https://m.eds00.ru/8866c5c0
bubnunoreka LIOK
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
https://m.edso00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
N3mepenune TUHEHHBIX U YTIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1 Bubmmorexa [IOK
’ P https://m.edso0o.ru/8866c3ea
yTJIOB
N3mepenune MuHEHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB




N3MepeHne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
YIJIOB
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u miaomangs Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHqHLII)e HpGIIC?;BJ};l;)HI/IFI 0 bubmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX (UTypax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnmnoreka [HOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubamorexa LIOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumotexa [JOK
PaBHOCTOPOHHUE TPEYTOABHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3sHaku u cBoiicTBa bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoteka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 IIpssMOYTONBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yrioMm B 30°
36 KonTponbhas pabota no teme bubmuorexa [JOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [OK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Iarsrit moctynat EBkinaa




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
MapajieNIbHBIX MPSMBIX CEKYIEH

bub6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIbI,
00pa3oBaHHbBIE MPH MTEPECEUCHUN
MapajIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpect nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
MapaJuIEIbHBIX MPSMBIX CEKYIEH

42

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapajuIeIbHBIX MPSMBIX CEKYIIEeH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeNbHbIX IPSIMbIX CEKYIIeH

bubnunorexa LIOK
https://m.edsoo.ru/8866f3b0

44

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJHOU MPSIMOM 10 BTOPOH
psAMOI




[Ipu3Hak napayenbHOCTH MPSMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

4 TOYEK OJIHOW MPSAMOM 10 BTOPOH
npsMoit
46 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.edsoo.ru/8866f8ba
48 Bueminue yrisl TpeyrojabHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbnas pabota no teme
50 "[TapamienbHble IpsIMbIE, CyMMa bubmorexa HOK
" https://m.edso00.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOpJIbl U TUAMETP, X bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubamorexa LOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpyKHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubmmnoreka HOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3agadax https://m.edsoo.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEePIEHIUKYISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, ONTUCAHHASL OKOJIO bubnmnorexa [JOK




TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASL OKOJIO |
TpPEYroJbHUKA
OKpy’KHOCTb, BIIUCAHHAS B bubmuoreka [JOK
60 1
TPEYTrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIUCAHHAS B |
TPEYrOJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bbu6moreka [JOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OKpYKHOCTb U K 1 bubmorexa HOK
Py pyT- | https://m.eds00.ru/88671462
I'eomeTpuyeckue nocTpoeHus
[ToBTOpEeHNe U 06001IeHNE 3HAHUI
65 OCHOBIfHX MOHATUI II-/]IIMCTO OB 1 bubmorexa HHOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOrOBasl KOKTPOIIbHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX NIOHATHUI U METOJI0B 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IIeHNE 3HAHMI
68 OCHOBHBIX TOHSATHI U METOA0B 1 brbmorexa [OK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBa https://m.edso0o.ru/8867 1cal
3 [Tapannenorpamm, ero NpuU3HaKku U | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
YacTHble cydau napauieorpaMMoB
4 (mpsimo onzfmlc (I))M6 KBa, - aT), ux 1 bubmorexa LIOK
PAMOYT s POMD KBazpaL), https://m.edsoo.ru/8867 1dea
MIPU3HAKU U CBOMCTBA
YacTHbIe cydau mapamuieorpaMMoB
5 (mpsimo onzme (I))M6 KBa, - aT), ux 1 bubmmorexa LIOK
PAMOYT D p ’ pat), https://m.edsoo.ru/88671£20
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmmorexa [TOK
PAMOYT D p ’ pat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpanems | nonmoreka 11O
https://m.edsoo.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/88672858
10 Merton yaABOEHUSI MEAUAHbI 1 but6mmorekxa [IOK




https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u Teopema o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TPEYroJibHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnuorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso00.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [IOK
https://m.edso00.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubamorera LOK
https://m.edsoo.ru/886738fc

bu6muoreka [JOK
21 Tonoburre TpeyrombHuicH https://m.edsogru/88673a78

” Tpu npuznaka nogodus bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.edso00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK




TPEYroJIbHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPaKTUYECKUX 3aja4
7 KontposbHas padoTa mo teme bubnmnoreka HOK
"[TogoOHbIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpPEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 dopmyIbl AJis 101 Bbu6moreka [JOK
TpPEYroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bubmuoreka [IOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToit bubmuorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM

https://m.edsoo.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTATEJILHON ILIOMIAIU https://m.edsoo0.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1u/8867579¢
42 Teopema I[Iudaropa u eé bubnmnoreka HOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema IIudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 f y:Mg OJ'II)HI())FO ylc; OJIbHUKA bubmorexa HOK
PAMOYT TPy ’ https://m_edsoo.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLICHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
51 KonTponbhas pabota no teme bu6muoreka [JOK




"Teopema [Tudaropa n navyana

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

TPUTOHOMETpUH"
57 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannsie v 1IEHTpaIbHbIE YTJIbI, bubnuorexa [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTOJNbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U bubmorexa HOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucanusie u onucanHbie
N bubnuoreka [{OK
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8al416d4
CBOMCTBa
[IpumeHeHne CBOMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pEIIeHNU TEOMETPUIECKUX 3a1a9
[IpumeHeHne CBOMCTB BIUCAHHBIX U
61 OIMMHMCAHHBIX YETHIPEXYTOMLHUKOB TIPH
pelIeHNU TEOMETPUYECKUX 3a1au
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 0011I1e KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTei bubnuotexa [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

bub6nmoreka [IOK

4 .B 1
6 & ORPYIRHOCTH. BIHCATHEE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
66 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa LIOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIpHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa LIOK
A P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| Onpenenenne TPUrOHOMETPUYECKUX | bubmmoreka [IOK
¢byskuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T | bu6mmoreka [IOK
SOpEMa KOCHIYLOR https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
SOPEMa CHHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxaenue e CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTOILHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHUKOB 1

https://m.edsoo.ru/8al142ac0




[TpakTHueckoe NpUuMeHeHue TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontponbHas pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [Tonsatue o nmpeobpazoBaHuU MOAOOUS hitps//m.cdsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
2 XOp[, TEOpEMA O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYILIUX, TEOpPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc




[IpumeHeHne TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
Onpenenenyre BEKTOPOB.
27 DuU3NYECKUN U TEOMETPUUYECKUI bubmorexa HOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KE€HHE BEKTOPa Ha YHCIIO
31 Pa3znoxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8al14539¢
JUTMH 1 YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC VIS Haxom,ueHI/IIjI bubnmorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KontponbHas pabora o Teme bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOYEK Ha
IIJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHust bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT NpU PELICHUN
44 F€OMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
46 reOMETPUUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBbI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

49 Yucno n. J[nrHa okpy)HOCTH
https://m.edsoo.ru/8al1472c8
50 Yucno ©. JInuHa oKpy KHOCTH bubmmorexa [IOK
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 Pangnannas mepa a
Jiatitas Mepa yot https://m.edsoo.ru/8al4714c
53 IInomans Kpyra, cEKTOpa, CErMEeHTa bubmorexa LIOK
pyra, pa, https://m.edsoo.ru/8a147426
54 IInomans Kpyra, cEKTOpa, CErMEeHTa bubmmorera [TOK
pyra, pa, https://m.edsoo.ru/8a147750
55 IInomans Kpyra, cEKTOpa, CErMeHTa bubmmorera [TOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 [MousgaTue 0 IBUKEHUH IIOCKOCTHU
https://m.edsoo.ru/8al147c82
N bubnuotexa [JOK
57 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 ITapajutenpHbIi IEPEHOC, TOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 [Ipumenenne qBUKEHUN TPU bubmuoreka [IOK
pelIeHnu 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue

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




64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTprUyeCcKUE TOCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomerpus
Pacnio3HaBaTh M3yueHHbIE reOMETpUYECKHE (DUTYpbI, ONpEnensiTh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBINOJIHATh YEPTEKU IO YCIOBHUIO 3a7aud. V3MepsTh JuHelHble U
YTJIOBBIC BEJMUMHBL. PermaTs 3a1aum Ha BRIYUCICHHUE [UTHH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX M YTJIOBBIX BEJIMUYMH MPEIMETOB B
6.2 peaJIbHOM JKW3HU, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Pazmuuarte
pa3Mephl ITUX 0OBEKTOB I10 MOPSIKY BETHUYUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]auam
[Tonp30BaThcs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOMCTBA PAaBHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JOTMYECKHE  pACCY)KICHHS C  HCIOJb30BAaHHEM
' TreOMETPHUECKUX TEOPEM
[Tonp3oBatbes NpU3HAKaMHU paBeHCcTBa IPSMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOICTBOM MEIHaHbl, NPOBEAEHHOW K TUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTh NMapayIeNbHOCTh HPSMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
. o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs MapajiebHOCTh MPSMBIX C
' MOMOIIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MpSMOU O TOUEK
JPYTroM MpsMOi
6.8 Pemiate 3amaun Ha kieryaToil Oymare
6. [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE MU OyKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IHPU MEPECEUCHUU JIBYX MapajuleibHbIX HPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOKJICHHUE YIII0B

BHaI[GTb INOHATHUCM TCOMETPHUICCKOI0O MECTa TOYCK. YMeTh

6.10 onpeAensaTh OWUCCEeKTPUCY YIJia M CEpPEelUHHBIM NEpIeHIUKYIAp K
OTPE3Ky KaK FT€OMETPUIECKHE MECTa TOYCK
DopMynUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCS MX CBOHMCTBaAMHU. YMETh
MIPUMEHSITh 3T CBOMCTBA MIPH PEIICHUN 33]1a9
Bragerp TOHSTHEM ONHUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
ymeTb HaxoauTh e€ 1meHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
6.12 OMICCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYISAPHl K CTOPOHAM TPEYTrOJbHHKA
MEPECEKAIOTCA B OJIHOM TOUKE
Bnagerp mnoHsATHEM KacaTeIbHOW K OKPYXKHOCTH, TOJIb30BaThCS
6.13 TEOpPEMOW O TEPHNEeHIUKYISIPHOCTA KacaTeldbHOM MW paamyca,
MPOBEEHHOTO K TOUYKE KACaHHs
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpPaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIC T'€OMETPHUYECKHE ITOCTPOCHHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTBI,
' MOJIb30BAaThCS X CBOMCTBAMU MPU PEIICHUU T€OMETPUIECKUX 3314
6.2 [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUCHUS MEIHWaH TPEYTrOJbHHUKA
‘ (TIeHTpa Macc) B pelIeHUH 3a1a4
63 Brnagerp mnoHsTHEM CpedHEW JHHUM TPEYroJbHUKA W TpPAIleluH,

MPUMEHITh HX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




6.4

[Tonws3oBatbest Teopemont Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PelIeHUs MPaKTUUECKUX 3a1a4

[IpumeHsATh NOpU3HAKK MOAOOUS  TPEYrOJAbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonws3oBatbes Teopemoit [ludaropa st pemieHus reoMeTpHUecKuX 1
IIpakTU4ecKuX 3amad. CTpouTh MaTEMAaTHYECKyK0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUuThb

COOTBETCTBYIOIIHE JJIMHBI

Biagers noHATHSAMH CHUHYCa, KOCHMHYCa M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3TUMH IMOHATHIMHU

JJIA pCHICHUA IMTPAKTUYCCKUX 3a/lav

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIaIM  MHOTOYIOJbHBIX Guryp (mojb3ysich, TJAe HEOOXOAUMO,
KaJbKyIITOpoM). IIpUMEHATh MONy4YeHHbIE YMEHUS B IPAKTHUECKHUX

3aJadax

Bitagets MOHATHUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIjla, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOopAaMu (CEeKyIIMMHU) U
yrie MexAy KacaTeJIbHOM M XOpIOH IpPHU PEUICHUH I'€OMETPUYECKHUX

3aaa4

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

BJ'I&I[CTI) IIOHATUEM OIIMCAHHOI'O ‘-ICTI)IpéXYFOHI)HI/IKa, IPUMCHSAITH

CBOMCTBA OIMCAaHHOTO IleT]':»IpéXYl"OJ'H)HI/IKEl IIpU pCHICHUH 3a1a4

HpI/IMeHHTB MOJIYYCHHBIC 3HaHHUA Ha  IPAKTHUKEC —  CTPOUTH
MaAaTEeMaTU4YCCKUEC MOJACIN TJId 3aaad peanLHoﬁ KN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIYUCIICHUA C HNPUMCHCHUCM HOI[OGI/ISI n

TPUTOHOMETPUHU (IIOJIB3YSCH, I1Ie HEOOX0AUMO, KAJIbKYISTOPOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYI'OJIbHOI'O TPCYTrOJIbHUKA




(«pemieHue  MNpPSAMOYTOJBbHBIX  TPEYroiabHUKOB»). Haxomute (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tons3oBaTbcst dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

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

IIPUMCHSATD UX IIPpHU PCHICHHUH I'COMETPUYCCKHX 3aaa4

Bnagers monstusMu TpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBAMHU MOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IIpuMeHsATh CBOHCTBA TOMO0HS B MPAKTHYCCKHX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb3oBaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTelbHOU

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/IMeHHTL CKaJIIpHOC TTPOU3BCACHUC BCKTOPOB

AJI HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITEL €ro B

PEIICHUU T€COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

Brnagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJAUMaHHOW Mepbl YIUIA,
YMETh BBIYMCIATH ILIOMAAbp Kpyra W ero yacred. IIpumensarts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3agadax

6.9

HaxomuTh ocu iy IEHTphl CUMMETPUH (QUTYP, TPUMEHSATH JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJCNH ISl 3ajay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHCHHEM TIOH00MS |

TPUTOHOMETPUYECKHX (QYHKUMK (TMONB3YsACh, TI/A€ HEOO0XOAUMO,




KaJIbKYJISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomerpus
Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroi. Buasl
6.1 yrioB. BeprukanbHele M cMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYyrojibHUK. [lapamiensHoCTh U NepreHuKYIIPHOCTD MPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [IpuMepsl cHMMETpPUH B OKpPYKarOLIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBK LUPKYJIS U JHMHEUKU. TpeyroyibHUK.
' BricoTa, Mmennana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOenpeHHBIE W pPaBHOCTOPOHHUI  TpeyronbHUKU. HepaBeHcTBO
' TPEYroJabHUKA
6.5 CpoiicTBa ¥ TpH3HAKKM pPaBHOOEIPEHHOro TpeyrojbHHKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa 1 NPU3HAKK MapaJUIENbHBIX NPAMbIX. CyMMa yIiIOB TPEYTrOJIbHHKA.
' BHelHue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYrOJIbHUKA, MPOBENEHHOW K runoreHyse. [lpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C yIJIOM B
30°
HepaBeHncTBa B reoMeTpuM: HEpPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonbleM yrie © OOJbIIe CTOpPOHE
TpeyroibHUKa. [lepnenauKynsap u HakJIOHHAs
69 I'eomeTpruueckoe Mmecto Touek. buccekTpuca yrima u  CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK FT€OMETPHYECKHE MECTa TOUEK
OKpy)XHOCTh M KpYyr, XOpJa M JAuaMeTp, HX CBOWCTBAa. B3anmHoe
6.10 pacrmoyioXeHue OKpy:KHOCTHU u mpsimoil. KacarenbHas u  cekymas K
OKPYKHOCTH
611 OxpyKHOCTb, BIMCaHHas B yroj. BrucaHHas W omnMcaHHas OKPY>KHOCTH

TpeyrojabHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaJpaT, UX MIPU3HAKHU U CBOMCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ CBOWCTBA U Npu3Haku. [IpsmMoyroiapHas
' Tparneuus

64 Meron yasoenuss meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [MomobOue TpeyronpHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOHS
' TpeyrojabHUKOB. [IpuMeHeHne nojo0us pH pelieHNH IPAaKTUYECKUX 3a/1a4

67 @opmynel AN IUIOIIAAM  TPEyrojbHHKA, NapajuiejorpamMmma, pomba H
' Tpaneuuu

63 CpoiictBa miomaneit reomerpuueckux ¢uryp. OTHOLIEHHE IUIOIMIAJeH
' o100HBIX pUryp

69 Brruncnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yria MpsSMOYTOJIBHOIO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. |pUrOHOMETPUYECKUE
¢bynkun yrinos B 30°, 45° u 60°

610 Brnucannbele M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOPIOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMH

6.13 BnucanHublie 1 OnMCaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHOe pacnonoxkeHue IByX OKpyxHocTed. KacaHnme OKpyKHOCTEH.

OO0ure KkacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KVIACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PeuieHue
6.2 MPAaKTUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momobus. [1omodre cOOTBETCTBEHHBIX IIEMEHTOB
64 Teopema o mpousBeEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpaTe KacaTeJlbHOU
Bexrop, mmHa  (MOIyNlb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOINOJIOKHO HANpPABJICHHBbIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTopamu. Pa3znokeHue BeKTopa 1o JAByM
HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKajlipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XJACHUS JUIUH U yIJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaxX, IEPECEUEHNE OKPY)KHOCTEW U MPSIMBIX. METoA KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIMH AyT
' OKPY>KHOCTEMN
6.10 [lmomane kpyra, cekTopa, CErMeHTa
- JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM ¢(uryp (35eMeHTapHbIe

npencrasienus). [lapamiensuslit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOMXECTBO, IOAMHOMXECTBO,
Omepalvy HaJl MHOXXECTBAMM, YMEHHUE OIEePUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUM, MPU PEUICHUH 3a7a4

U3 Apyrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TEopeEMa,
JI0Ka3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypajdbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIa, OOBIKHOBEHHAs ApOoOb M
JecsTHYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHAILHOE YHUCIO, apu(METUYECKUH KBaJIpATHBI KOPEHB;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCA, TPEACTABISITh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHSATHSMH: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (Qopmylam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMM, PA3JIOKEHHE MHOTOYJIEHA HA MHOXUTENHU, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX ypaBHEHMI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELICHUH 33/1a4 U3 IPYTUX MPEeIMETOB
U TMPAKTUYECKUX 3aJa4; YMEHUE HCIIOJIb30BaTh KOOPJIWHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas (HyHKIIHS,
oOpaTHasi TPONMOPIHMOHANTBHOCTh, Mapabosa, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEACTICHIS
CBOWCTB IPOILIECCOB M 3aBUCUMOCTEH, JJIS PEUICHUs 3a]ad U3 JIPYTUx
Y4eOHBIX TPEAMETOB W pPEATbHOW IKW3HH, YMEHHE BBIPAXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEI0BATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENILHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘-Ie6HBIX npeaMETOB U peaﬂBHOf/'I KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIIe HA MPOLEHTHI,
IO ¥ 4YacTH, JBWXKEHHE, paboTy, IIEHy TOBAapOB H CTOMMOCTH
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH);, YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJIayH,
WCCIIeIOBATh MOJIYYEHHOE PEIlIeHHEe W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHI TPEYTrOJbHUKH, IPSAMOYIOJIBHBIA TPEYrOJbHHUK,

Me/inaHa, OUCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBaJpar, Tpamnenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3a/aud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHUX BEJIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp 1 (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; I1apalIeIbHOCTh U IEPHEHIUKYIAPHOCTh IIPIMBIX,
yroin MexXAy IpsMBIMH, IEPHECHIUKYISAP, HAKIOHHAs, IIPOCKLUS,
nojxobue ¢uryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TMepuMeTpa U IIIOLIaIU
MHOTOYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
IPSAMOYTOJIBHOTO MapaUICNICIIUIIEa; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPbl OT pPYKH, C TOMOUIbIO YEPTENKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKATIAPHOC MPOU3BECACHUE BCKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPLBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMHU: CTOJOMKOBBIE M KPYTrOBBIE
quarpaMMbl, TaOnWIBL, cpeaHee  apudMeTHUecKoe, MeIuaHa,
HauOoJiplllee M HAaUMEHbIIIee 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, HHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaThb H3MEHYMBBIC BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOJHUTh BEPOSTHOCTH CIIYYalHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pEellaTh
3aJa4d METOJIOM OPTraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN U SIBICHUH, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMAaTUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPhl MATEMATUYECKUX OTKPHITUH M UX aBTOPOB B OTEUYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

1O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIECATUYHbIE  JpOOH,  MPOLEHTH, OECKOHEUHbIE
' MEePUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroHaTbHBIMU
' YUCITaMHU

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIYMCICHUS, TpaBUiIa OKPYIJCHHS, NPUKHIKA U OICHKA
' pe3ynbTaTa BRIUUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTHUIECKIUMH KOPHIMHU HATypaIbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenple u npoOHO-paroHanbHBbIe ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 176582781996954633309689447090513787464982389960
Bnageney Kosanesa VpuHa KOpbesHa

OeicTevTened C 05.03.2024 no 05.03.2025



http://www.tcpdf.org

		2025-09-25T09:35:07+0500




