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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE DPAacCIOJIOKCHHE, OINMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01mero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHBIE PACCYKICHHUsS, CTPOUTH JIOTHUYECKUE YMO3aKIIIOUECHHUs, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT TIPOTUBHOTO», OTIMYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKICHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
ONPEJENUTh F€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAJb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss win TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OOy4aroUIUiicss y4uTcs CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JIPYTUMH yueOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (u3uKe M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3fIeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M uX cBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miaockoctu», «lIpeodpazoBanust mogoous».

Ha uzydenue yue6Horo Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefieNI0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJENI0), B 9 kitacce
— 68 yacoB (2 "yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavaneHble noHsTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS € IMOMOIIBIO LIHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricorta, mennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpeHHBIE U PaBHOCTOPOHHUN  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
paBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M NMPU3HAKU MapajuIeNbHbIX MPsAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BHenrHue yriel TpeyroyJbHUKA.

[IpssMOyTONIBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3HaKy paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONBHBINA TPEYTOJIBHUK C yTIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HuX CBoicTBa. B3amMmHoe
pacIonoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad TapajuiesorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pduiueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHuy NpakTHYeCKUX 3a1au.



CpoiicTBa miomajael reomerpuueckux ¢uryp. P@opMynbl A TUIOLIAAU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penieHun
MPAKTUYECKUX 33/1a4.

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

BrircanHble 1 HEHTPAIIBHBIE YIJIbI, YTOJI MEXKIY KaCATEIbHOU U XOPIOU. Y TJIbI
MEXAY XOpAaMHM M CEKylIMMH. BIMcaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxkeHue ABYyX okpykHocTei. Kacanue okpyxuocrten. OOuiue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpPMYIIbI MPUBEACHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMK HAJ BEKTOpaMH. PasnmokeHwe BeKTopa IO JIBYM
HEKOJIJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKansipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTH. Y PaBHEHHS TIPSMOMN U OKPY>KHOCTH B
KOOpJIMHATaX, MEPECEUeHUE OKPYXKHOCTEH W MpsAMbIX. MeToJ KOOpPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrijia, BBIUMCICHHE MJIMH Jyr OKpyxkHocteu. [lnmomans kpyra, cekropa,
CErMEHTA.

JIBWKEHUS 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 Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaT€MaTUKH, [EHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCHUICKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Irpak/laHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYp TPaKJAHCKOTO OO0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUW HayKd, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEHICHWHM MPaKTHUYECKUX 3ajay
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKWM3HM IS YCTENMIHON MpodeccruoHaTbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYATBHON TPAEKTOPUH 00pa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U 0OIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OMOIMOHAJBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, PaCCYyXICHHUN, YMEHUIO BUICTh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIlMEd B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX
MPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAayKH Kak cQepbl UYeT0BEYECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALNU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaT€MaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHUE KYJIbTYPbI 310POBbSI H



IMOLMOHAJIBHOI0 0J1aroNOyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUME 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hJICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpUEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJ1s1 pelIeHUs 3a]1a4 B
00J1acT COXPaHHOCTH OKPY)KAIOIIEH CPe/bl, TUIAHUPOBAHUS MTOCTYIKOB M OIICHKU
UX BO3MOXHBIX MMOCJHEICTBUI JJI1 OKpYKaroLEeh cpebl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa dKOJOTHYECKHUX Mpo0JieM U IMyTeil UX pelieHMs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYalMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI3OB, TPEOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATh PUCKUA M
NOCHEACTBUS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornuyeckue aeiicTBUA:

e BBUBJSITh U XaPAKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (DOPMYyITUPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHUS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYXKIICHUS:
YTBEPIAUTEIbHBIE W OTpHUIIATENIbHbIC, C€IWHWYHBIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUYMs. B (aKTaxX, JaHHBIX, HAOJMIOJEHUSX M YTBEPKICHUSX,
npejiaraTe KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;

pa30bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECIOXKHbBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AaPTryMEHTALMIO, TPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHuss y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pElICHUs, BbHIOMpAaTh HauOoJiee MOAXOMAIMN C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT ITO3HAHUSA,
dbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MPoOIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JlaHHOe, (OpPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

NPOBOJAUTH 1O CaMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOATENHEHO (POPMYIHUPOBaTH 00OOIIEHNS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTAThH
MIPEATNOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOWpATh, aHAIU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEACTABICHUS;

BBIOWpaTh GOpMY TpEACTaBICHUS WHPOPMANMA UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 10 KPUTEPHSIM, MPEII0KEHHBIM
YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

BOCIIpUHUMATDL U (l)OpMy.HI/IPOBaTB CYXXKICHHUSA B COOTBCTCTBUU C YCIOBUAMU
H OeiIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelICHUs
3a/1a4yi, KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XOJIe 00CY>KJIEeHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKJaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIC Ha MOMCK
pelleHus1, COTIOCTaBIISTh CBOU CYXKICHHS C CY>KICHUSIMU JPYTUX yUaCTHUKOB
nuanora, oOHapy»XuBaTh pa3iu4yve U CXOJCTBO IMO3UIIUNA, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

NPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3a]a41, IKCIIEPUMEHTA, HCCIIEA0BaHuS,
POEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHHS C yUETOM 3a/1a4
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHJAHONW M WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYCOHBIX MAaTEMAaTHYECKUX 3a]1aY;

NPUHUMATH 1€ COBMECTHOM NEATEIbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPadOT, JOroBapUBaThHCA,
o0Cy>KIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOACH;

y4acTBOBaTh B TpymnmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE HITYPMBI U JIPYTHE), BHIIIOJHATH CBOIO YacTh PabOTHI
U KOODAMHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO peleHuss ¢ y4€TOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEILICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JEATEIbHOCTH ITOCTABICHHOMN LIEJIN U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS IIEJH,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCs TMOJIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrnio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (UTYypBl, ONpenensiaTb HX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHE (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHEBI. Pemars
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jenatb rpyOyl0 ONLEHKY JIMHEWHBIX M YIJIOBBIX BEJMYMH TMPEJAMETOB B
peadbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3TUX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOUTE JTOTHUYECKUE PACCYKICHUS C HUCIOJIb30BAHUEM I'E€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUUECKUX 3a/1a4.

Onpenensts napawieIbHOCTh MPAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemats 3amaun Ha KitleTyaToi Oymare.

[TpoBOIUTH BRIUMCICHUS K HAXOUTh YHUCIIOBbIC 1 OYKBEHHBIE 3HAUCHUS yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapaAJJICTBHBIX MPSIMBIX CEKYIIEeH. Pelats mMpakTUUECKre 3aa4yd Ha HAXOXKICHUE
YIJIOB.

Brnagete mMOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

DopMyIMpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHaMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOMCTBA MPH
pELICHUY 3a1a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA IMEPECEKAIOTCA B OJTHOM TOUKE.

Brnanere noHsATHEM KacaTelbHOU K OKPYKHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATh



UX MPAKTUYECKUI CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUYECKUX 3a4ad.

[IpuMeHSTh, CBOMCTBA TOYKHM IEPECEUCHUS] MEIUaH TPEYroyibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BnageTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOMCTBA IPU PEIICHUU reoMeTpuueckux 3anad. [lonp3zoBaTecsa Teopemont daneca
U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh HMX Ul PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3ajay.

[Tone3oBatbess Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
IPaKTUYECKUX 3a7a4. CTpOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aa4ax,
CaMOCTOATENLHO JI€NIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIME JUTHBI.

Brnanets NOHATHSMHM CHHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. 110J1630BaThCS 3TUMH MOHSTHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX ~ (GuUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

BrnaneTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJOU MPU PELICHUHA FT€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a]a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YSACh, € HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOyYarOnIuiics MOJYYHUT CIETYIONTUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBHIX YIJIOB, HAXOAUTb C UX
HNOMOUIbIO PAa3IMYHbIE 3JEMEHTHl MPSIMOYIOJBHOTO TPEYrOJbHUKA («pElICHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JUTUHbI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.



[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM Il HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMU
BEJIMYNHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISl HAXOXKJICHHS Pa3IMuHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUICHHE TPEYrOJbHUKOBY»), MPUMEHITh WX TpU
pELIEeHUN T€OMETPUUYECKUX 3a/1a4.

Brnanets nonsTusMU npeoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0ubIX ¢uryp. [lonb3oBaThest cBOWCTBaMU MOA00MsT TMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUTHb YIJbl y MoA00HBIX ¢uryp. Ilpumensars
CBOMCTBA TOA00MSA B TMPAKTUYECKUX 3a7adyax. YMETh MPHUBOJIUTH TMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KaIOILIEM MUDE.

[Tonb30BaThCs TEOPEMaMU O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPHUECKHN M (U3HYECKUN
CMBICJI, TNPUMEHATh HMX B PEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHSTD €0 B PELICHUN
T€OMETPUUYECKUX U MPAKTHYECKHX 3a7ad.

Bnagers MOHATHUSAMU TPaBUILHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXHOCTU U paMaHHON Mepbl yIjla, yMETh BBIUMCIATH IUIOLIA/lb
Kpyra ¥ ero yactei. [I[puMeHsTh oyiydeHHble YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (DUTYp, MPUMEHATH JABUKEHUS
TUTOCKOCTH B MPOCTEUIITNX CIydasiX.

[TpuMeHsTh MONydYeHHbIE 3HAHHUA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (YHKUMH (TOJB3YSCh, TIe
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

ITPOTPAMME

7 KIIACC
KoJunuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoTsI pecypebi
| i cnotiorsa, Howepeme reoverpmaces 14 Butmrorexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyromruiu 22 ! https://m.edsoo.ru/7f415e2e
3 [TapaienpHble IpsAMbIE, CyMMa yITI0B 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
. bubnunoreka LIOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 hits://m.cdsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0




8 KUIACC

KoJsinvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0Gpaz0oBaTEIbHbIC
padoThbI padoTbl pecype
" bubmuorexa [JOK
! HeTBIpExyronsHIKH 12 ! https://m.edsoo.ru/7f417e18
T o
2 poNopUMOAEX OTpeKX, HOROBHE Is ! Bu6miorera LIOK
porioph R » TIOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
I1 .H 5
3 T JIeom(?J?;HHKi));OI)/IK il/[erg/;Z HH:;:Iiﬂbf; ¢bur 14 1 bubmnorexa LIOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomaan mogoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriael B OKpyKHOCTH. Bricanusie u
5 OINMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bu6mmorexa [IOK
6 [ToBTOpenwue, 006001IeHNE 3HAHUI 4 1 hitps:/m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /i HpOrpAMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaRaneCKne 06pazoBaTeIbHbIE
padoThl padoTbI pecype
Tpuronometpust. Teopembl KOCUHYCOB U bubmmoreka [JOK
1 16 1
CUHYCOB. PellieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOLLIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
3 BexToper 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa TIOCKOCTH 9 1 bubsmorexa [JOK
p PA https://m.edsoo.ru/7f41al2c
[Ipa € MHOTOYyTO . a
;| Dmmmesroronu ; Bumorera LOK
PyxK I ’HU pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue momaaei
bu6nunorexa LIOK
6 JIBIOKCHWS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 ’ bu6nunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBHLIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounuecTBo yacos DJIEeKTPOHHbBIE
Jr:{;-)n Tema ypoka Bcero Kourpoapupie  IMpaxruyeckue il;;‘?eﬂl/lﬂ :)Ig]()l;gzl:;feﬂbﬂble
padoThI padoThI pecypeb
1 [Ipocreiimune reomeTpuyecKkue 1 bubmumorexa [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
2 MHOroyroiabHuK, 1oMaHas 1 Brommozexa [IOK
https://m.edso00.ru/8866cbba
3 CMexHbIC U BEPTUKAIBHBIE YTIIbI 1 Brommozexa [IOK
https://m.edso00.ru/8866¢5c0
4 CMexHbIC U BEPTUKAIBHBIE YTIIbI 1 BEubmioreka [JOK
https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJINYUH, BBIYNCIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BeanHH, BBIYVCIICHUE OT}I;I;SKOB 51 1 bubmmorexa LOK
YIII0B https://m.edso0o0.ru/8866c3ea
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
12 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1
yTJIOB
13 [lepumerp u miaomags Guryp, 1




COCTABJICHHBIX U3
IIPSIMOYT'OJIBHUKOB

14

[lepumerp u maomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

15

16

[TonsTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIE
IIPEACTABIICHUS O PABHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIBHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/8866ce80

bu6mmoreka [IOK
https://m.edsoo.ru/8866d 1fa

17

18

19

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

bubmuorexa [JOK
https://m.edsoo.ru/8866e01e

20

21

Tpu npu3Haka paBeHCTBa
TPEYrOJILHUKOB
Tpu npusHaka paBeHCTBa
TPEYTOJIBHUKOB

bu6mmoreka [IOK
https://m.eds00.ru/8866e88¢

22

23

24

25

26

[Ipn3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB
[Ipn3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBolicTBO MeMaHbI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3€
CBolicTBO MeMaHbI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3€

PaBHOOeIpeHHBIE U

bu6mmorexa [IOK
https://m.edsoo.ru/8866e9ec

bu6mmorexa [JOK




PaBHOCTOPOHHUE TPEYTOJIbHUKH
[Ipu3Haku u cBoiiCTBa

https://m.edsoo.ru/8866d6fa
bubmuorexa [JOK

27 PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso0o.ru/8866d880
73 IIpu3Haku u cBOMCTBA bubnunorexa [IOK
PaBHOOEAPEHHOT'O TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEIPEHHOTO TPEYTrOJbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHnctBa B reomeTpuu
31 HepasenctBa B reomerpuu bubmorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHncrtBa B reomerpuu
33 HepasenctBa B reomeTpuu
34 [IpsAMOYTONBHBIN TPEYTOJIBHUK C bubnuoreka [IOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOYTOIBbHBIN TPEYTOJIBHUK C
yriom B 30°
36 KonTponbHas padota no teme bubnuoreka [IOK
"TpeyronpHukn" https://m.edsoo.ru/8866ecbc
37 [TapamienpHble psAMBIE, UX bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/8866ef64
38 [Iarslii noctynaTt EBkinaa
Hakpect nexamue,
COOTBETCTBEHHbIE U
39 OJTHOCTOPOHHUE YTJIBI, bubmorexa [IOK
https://m.edso00.ru/8866f086
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
NapaJUIEIbHBIX IPSMBIX CEKYIIEH
Hakpect nexamue,
COOTBETCTBEHHbBIE U
40 OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TIPU MTEPECEUEHUH
NapaJUIEIbHBIX IPSIMBIX CEKYIIEH
41 Hakpecr nexaiuue,




COOTBETCTBCHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE NIPU N1EPECEUEHUN
[apaJuIeJIbHBIX IPSIMBIX CEKYIIEH

Hakpecr nexaiue,
COOTBETCTBCHHBIE U

42 OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbIE IIPU [TEPECCUCHUH
MapajuieIbHbIX MPSMBIX CEKYIIEH
Hakpecr nexamue,
COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHUE YTJIbI bubmorexa [IOK
AHOCTOP YHIEL hitps://m.eds00.ru/8866£3b0
o0pa3oBaHHbBIE IIPU MTEPECCUCHUH
MapajuieIbHbIX MPSMBIX CEKYIIEH
[Ipu3Hak napajieIbHOCTH
44 MPSIMBIX Yepe3 PaBEHCTBO
paccTOSIHUI OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MIPSIMOI1
[Ipu3Hak napajieIbHOCTH
45 MPSIMBIX Y€PE3 PABEHCTBO
paccTOSIHUM OT TOYEK OJHOMN
MPSIMOM 10 BTOPOM MPSIMOU
46 CyMMa yTiioB TpeyroJibHHKa bubmorexa [IOK
yMMa YIJIOB Tpeyr https://m.edso0.ru/8866630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa [IOK
YMMa yTJI0B Tpeyn https://m.eds00.ru/8866f8ba
48 Buemraue yrisl TpeyrojbHUKA bubmmorexa LJOK
yr peyr https://m.edsoo.ru/8866faSe
49 BremHue yrisl TpeyrojabHUKa
KonTponbHas pabota mo Teme
50 "ITa EJIJIGJ'II)HLII)G npsiMbIE, CyMMa bubmiorexa LIOK
p P w yM https://m.edsoo.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpy>XHOCTb, XOPJIbI U IUAMETP, bubnnoreka [JOK




HUX CBOWCTBA

https://m.eds00.ru/88670800
bu6mmoreka [IOK

32 Kacarenbhas K okpyxHOCTH https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIICAHHAS B yTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B YI'OJI
55 [Tonsitue o 'MT, npumenenue B bubnunoreka [JOK
3ajja4ax https://m.edsoo.ru/8867013¢e
56 [Tonsatue o 'MT, npumeHeHue B bubnmoreka [JOK
3aJ1a49ax https://m.edsoo.ru/88670508
buccekrpuca u cepeIuHHBIN
57 HIEPIEHIUKYJIAP KaK
TreOMETPUUYECKUE MECTA TOUEK
58 OKpyKHOCTb, OIIMCAHHAsA OKOJIO bubnnorexa [HOK
TpEYrojabHUKa https://m.edso0o.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TPEYrOJIbHUKA
60 OKpy>XHOCTb, BOMCaHHAs B bubnuotexa [JOK
TPEYTrOJIBHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIIMCAaHHAs B
TPEYrOJIbHUK
62 IIpocreiimue 3anaun Ha bubnnorexka [JOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3a1aun Ha bubnnoreka [JOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OK;?)KHOCTBII)/I KpYT. BH6J.1HOTeKa HOK
T y— https://m.edsoo.ru/88671462
65wk oenommox now Butmiorea LIOK
METOJIOB Kypca 7 Kacca https://m.edsoo.ru/886715b6
66 HTorosasi KOHTpoOJIbHASA paboTa bubmorexa [TOK

https://m.edsoo.ru/886716ec




67

68

[ToBTOpEeHME M 0000IIEHNE
3HAHUM OCHOBHBIX ITOHATHM U
METOJIOB Kypca 7 Kjacca
[ToBTOpEeHME M 0000IIEHNE
3HAHWM OCHOBHBIX ITOHSITHI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/886719bc




8 KUIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
u/n Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydeHHS  0GPA30BATEbHBIE
padoThI padoThI pecypebi

1 [Tapannenorpamm, €ro npu3Haku U 1 bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/8867 1af2

) [Tapannenorpamm, €ro nNpu3HaKu u 1 bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/8867 1cal

3 [TapannenorpamMm, ero npu3Haku U 1 bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/8867 1ca0
YacTHele ciiydan

4 napasuiesiorpaMMoB 1 bubnuorexa [JOK
(mpsAMOYTOJILHUK, POMO, KBapar), https://m.edsoo.ru/88671dea
UX IPU3HAKU U CBOHCTBA
YacTHble cinydyan

5 napajuieJIorpaMMOB 1 bubnnorexka [JOK
(MpsIMOYTOJILHUK, POMO, KBaJpaT), https://m.edsoo.ru/88671£20
UX MPU3HAKH U CBOKCTBA
YacTHele crydan

6 napajuieJIorpaMMOB | bubnuoreka [IOK
(MpsIMOYTOJIBHUK, POMO, KBaJpaT), https://m.eds00.ru/8867209¢
UX MPU3HAKHU U CBOKCTBA

bu6mmoreka [IOK

7 Tpanetus ! https://m.eds00.ru/88672358

3 PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnnoreka [JOK
Tpalennu https://m.edsoo.ru/8867252¢

9 PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaleunu https://m.edsoo.ru/88672858

bu6mmoreka [JOK
10 Meron yiBoeHHA MeHaHsI ! https://m.eds00.ru/88672b14




bu6mmoreka [IOK

i Hentpanbias cummerpis https://m.edso0.ru/88672b14
12 KoHTponbHas pabota 1o teme bubnnoreka [HOK
"YeTplpéXyroapbHuKu" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnmoreka [JOK
HMPOIMOPLHUOHAIBHBIX OTPE3KaAxX https://m.edsoo.ru/8867337a
14 CpenHsisi TMHUS TPEYroJIbHUKA bubmorexa LIOK
https://m.edsoo0.ru/88672e0c
15 CpenHsist TMHUS TPEYroJbHUKA bubmorexa LIOK
https://m.edsoo.ru/88672{38
16 Tpaneuus, e€ cpeaHss JUHUS bubanorexa LIOK
’ https://m.edso00.ru/88672358
17 Tpaneuus, e€ cpenHsq JINHAS bubmmorexa [IOK
> https://m.edso00.ru/88673064
18 [IponopuroHanbHbIE OTPE3KH bubmorexa LIOK
https://m.eds00.ru/88673794
19 IIponioprimoHanbHbIE OTPE3KU bubnmorexa LOK
https://m.edsoo.ru/88673794
20 LenTp Macc B TpeyroibHUKE bubmorexa [TOK
https://m.edsoo.ru/886738fc
bu6mmoreka [JOK
21 Tonoomsie TpeyrobuicH https://m.edsoo.ru/88673a78
2 Tpu npusHaka noxoodus bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673bae
73 Tpu npuzHaka nogoous bubnnoreka [JOK
TPEYTrOIBHUKOB https://m.edsoo.ru/88673d52
o4 Tpu npusHaka noxoodus bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8867400e
75 Tpu npuzHaka moxoous
TPEYTOJIbHUKOB
26 [Ipumenenne nmogoous npu

PEIICHUHU IMMPAKTUYCCKUX 3a1a4




7 KonTponbhas pabota no teme bubnmoreka [JOK
"Tlogo6HbBIE TPEYTOIbHUKA" https://m.edsoo.ru/8867445a
73 ColicTBa miomaeu bubmuorexa [JOK
reoMeTpuUYeCcKuXx huryp https://m.edsoo.ru/886745fe
29 @opMybl IS IUIOMAINA bubnmoreka [JOK
TPEYTroJIbHUKA, [IapaJuieIorpaMma https://m.eds00.ru/88674860
30 DopMyIIsl IS IUIOIIAN bubnuoreka [IOK
TPEYTrOJbHUKA, apaJIeIorpaMma https://m.edsoo.ru/88674a22
31 DopMyibl IS IUIOIIAAN bubnuoreka [IOK
TPEYTroJIbHUKA, [IapajlieJlorpaMma https://m.edsoo.ru/88674a22
32 DopMyibl IS IUIOIIAAN bubnnorexa [JOK
TPEYTroJIbHUKA, IapajliieJlorpaMma https://m.eds00.ru/88675288
33 DopMyIsl IS IUIOIIAIN bubnuoreka [IOK
TpEYyroabHUKa, apajjeaorpaMma https://m.edso0.ru/8867542¢
34 Brrunciienue miomaaei CioKHbIX bu6mmoreka [IOK
buryp https://m.edsoo0.ru/88674e78
35 [Inomanu ¢uryp Ha kieTyaroin bubnuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau noto0HBIX GUryp
37 [Tnomaau nogobHbIX puryp
33 3amauu ¢ MPaKTUYECKUM bubnnoreka [JOK
COJZIEpKaHUEM https://m.edsoo.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM bubnuotexa [JOK
COZlepIKaHUEM https://m.edsoo.ru/88675684
40 Pemrenne 3a71a4 ¢ MOMOIILIO0 METOAA bu6mmoreka [JOK
BCIIOMOTaTEJIbHOM TUIOIIAN https://m.eds00.ru/88674{90
A1 KonTtponsHas pabota o teme bubnnoreka [JOK
"ITmomans" https://m.edsoo.ru/8867579c
42 Teopema [Iudaropa u eé bubnnoreka [JOK
HNPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnuoreka [JOK




pUMEHEHHE
Teopema [Tudaropa u eé

https://m.edso0o.ru/88675918
bubmuorexa [JOK

44 [IPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e
IpUMEHEHHE
46 Teopema [Iudaropa u eé
MIPUMEHEHUE
Ornpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
OCTpOTro yria OYT'OJIbHOTO
| Cctporoyma mpavoyromor uGmoexa LIOK
peyr ’ https://m.edsoo0.ru/88675d32
TPUTOHOMETPUUECKHE
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYroJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuorexa [JOK
TOKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO
KonTponbHas padbora no teme
51 "Teo peMa HI/I(II;)aFO a ¥ Haydaja bubmmorexa LOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUH
52 BrnucanHble M IEHTpaIbHBIE YIIBI, bubnnorexka [JOK
YIOJI MEXIY KacaTelIbHON U XOpAOH https://m.edsoo.ru/8al415b2
53 BrnrcanHble U IeHTpaIbHbIE YTIIbI, bubmuoreka [IOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8a141940
54 BriucanHbIe ¥ LIEHTPAIBHBIE YIIBI, bubnnoreka [JOK
YTOJ MEXY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al41b34
55 VYTIIbl MEXAY XOp/IaMHU U CEKYLTUMU
56 VYTl MEXAY XOpAaMHU U CEKYLTUMU
57 Brnrcanneie u onucaHHbIe bubnuoreka [JOK




YETHIPEXYTOIBHUKH, UX MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/8a140f86

Bnucannbie n onmmcaHHbBIC

58 4eTBIPEXYTOJIbHUKY, UX IPU3HAKU U Bubmorexa HOK
o pexyr ’ p https://m.edsoo.ru/8al1416d4
CBOIiCTBa
Bnucannsie u onmcaHHbIe
59 4eTBIPEXYTOJIbHUKY, UX IPU3HAKU U Bubmorexa HOK
o pexyr ’ p https://m.edsoo.ru/8al1416d4
CBOIiCTBa
[IprMeHeHne CBOMCTB BIMCAHHBIX U
60 OIMKMCAHHBIX YETHIPEXYTOILHUKOB
P PEIICHUN TEOMETPUUECKUX
3a7a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJIbHUKOB
IIPH PEIICHUH TEOMETPUUICCKUX
3a7a4
62 B3anmMHoe pacnonoxeHue 1Byx bubnnorexa [HOK
OKPY>KHOCTEH, 00IITHe KacaTeabHbIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyxxHocTE Bubmiorexa IJOK
Py https://m.edsoo.ru/8al410a8
KoutponsHas pabora mo teme
64 "Yrmli B OK pHOCTI/I Broucanusie Bubmorexa [IOK
pyx ) " https://m.edsoo.ru/8a141c88
Y OMMCaHHBIE YETHIPEX YT OJIbHUKH
IToBTOpEHNE OCHOBHBIX MOHATHH U
65 MGTOJI(I;)B KypcoB 7 1 8 Kj1acCoB Bubmiorexa LHOK
M o ’ https://m.edsoo.ru/8al41ddc
00001IeHne 3HAHNI
IToBTOpEHE OCHOBHBIX ITOHATUI U
66 MGTO)I(I))B KypcoB 7 1 8 Kj1accoB Bubmiorexa HOK
yP . ’ https://m.edsoo.ru/8al4lefe
000011IeHnEe 3HAHNI
67 Hrorosas koHTpOIbHAS padoTa Bubmiorexa HOK
B P https://m.edso0o.ru/8a142368
68 [ToBTOpEHHE OCHOBHBIX MOHSATUN U bubmuorexa [JOK




METOJIOB KypcOB 7 1 8 KJIacCOB,
00o01IeHne 3HaHU|

https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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9 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KOﬁHTpOJIbHLIe HpﬁaKTl/l'leCKHe W3yMeHHS  00PA3OBATEJIbHBIC
padoTbl padoTbl pecypesr
Onpenenenue
1 TPUTOHOMETPHUECKUX (DYHKIUN 1 bubmorexa LIOK
o o https://m.edsoo.ru/8al1424bc
yriaoB ot 0° 1o 180
2 ®opMyIibl TPUBEAECHUS 1
3 Teopema kocuHyCcOB 1 bubmorexa [JOK
P y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCUHYCOB 1 bubmorexa LIOK
p Yy https://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 bubmorexa [JOK
P y https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cunycoB 1
9 Haxosxnenue 1jiuH CTOPOH U | bubnnorexa [JOK
BEJIUYUH YIJI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroiabHIUKOB 1 bubmiorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pelenne TpeyroJbHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
12 Pemrenne TpeyroibHIUKOB 1 bubmorexa TIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroiabsHUKOB 1 bubmaorexa LIOK
https://m.edsoo.ru/8al42ac0
[IpakTrueckoe MPUMEHEHHE TEOPEM bubnmnorexa [JOK
14 1
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyECKOE NPUMEHEHHUE TEOPEM 1




CHUHYCOB U KOCMHYCOB

16 KouTponbhas pabota no teme bubmmoreka [JOK
"Pemienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre o mpeobpazoBaHUU bubnmnoreka HOK
noxoous https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIE 3JIEMEHTHI bubnuorexa [{OK
1oJI0OHBIX pUryp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE JIEMEHTHI
mo00HbBIX pUryp
Teopema o npon3BeIeHUN OTPE3KOB
XOp, TeopemMa O IPOU3BEICHUU Bbu6mmoteka [JOK
20
OTPE3KOB CEKYILIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeJabHOM
Teopema o mpou3BeIeHUN OTPEIKOB
XO0pJ1, TEOpEMA O TPOU3BEACHUU bubanorexa [JOK
21
OTPE3KOB CEKYLIUX, TEOpEMa O https://m.edsoo.ru/8al1441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 NpoOU3BEICHUU OTPEZKOB
XOpA, TEOpeEMa O NPOU3BEIAECHUU bubmmnoreka HOK
22
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeJIbHOU
IIpuMeHeHne TeopeM B pelleHUun bubmmnoreka HOK
23
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHne TeopeM B peleHnn bubmmnoreka HOK
24
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
[IpumeHeHne TeopeM B pelieHun bubnmoreka [JOK
25
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonTponbHas pabota mo Teme
26 "[IpeobpazoBanue mog00usI. bubnunorexa LIOK
Mertpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8al1447a8
OKPYKHOCTH"
27 OrmpeneneHrne BEKTOPOB. bubnuoteka [JOK




DU3NYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960

73 CnoxxeHue ¥ BBIUUTAHUE BEKTOPOB, bubnmnoreka HOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
CnoxeHue ¥ BbIYUTaHUE BEKTOPOB, bubmmoreka [JOK

29
YMHOKEHHUE BEKTOpPa Ha YHUCII0 https://m.edsoo.ru/8a144d52

30 CnoxxeHue ¥ BBIUUTAHUE BEKTOPOB,

YMHO>KEHHE BEKTOpa Ha YUCIIO

31 Pa3noxenue BekTopa 1o 1ByM

HEKOJUTMHEAPHBIM BEKTOPaM
bubmuoreka [IOK

32 Koopaunatet sexropa https://m.edsoo.ru/8al44fbe
CkansipHoe pou3BeICHUE

33 BEKTO pOB ercI: 1| I/IM?HGHI/IG st bubmorexa [JOK

POB, P g https://m.edsoo.ru/8a14539¢
HAax0>KJICHHUs IJTUH U YIJIOB
CkansipHO€ IpOU3BEIEHUE
34 BEKTO pOB er(E) I I/IMEI:[HGHI/IC st bubmuorexa [JOK
POB, p g https://m.edsoo.ru/8al14550e
HaxO0>KJICHUS JIJTUH U YTJIOB

35 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nunorexa LIOK
BEKTOpPOB https://m.edsoo.ru/8al44c3a

36 Pemenue 3aga4 ¢ moMoIs1o bubmmoreka IIOK
BEKTOpPOB https://m.edsoo.ru/8a1458c4

37 [IpuMeHeHne BEKTOPOB It
penieHus 3aaad Gusuku

33 KonrtponbHas pabora no teme bubmuoteka [IOK
"Bekropsr" https://m.edsoo.ru/8a145b08

39 JlexapTOBBI KOOPAMHATHI TOUYEK Ha
MIJIOCKOCTH

. but6mmorekxa [IOK

40 YpaBHeHHE IPsMOH https://m.edsoo.ru/8al145c48

41 YpaBHeHHE PsIMON

42 YpaBHEHHE OKPYKHOCTHU bubmuoteka [IOK




https://m.edsoo.ru/8al4635a

KOOpI[I/IHaTbI TOYCK MICPCCCUCHUA

bubnunorexa LIOK

43 OKPY>KHOCTH U TIPSMOM https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPU PELICHUN
44 reOMETPUYECKUX 3aj1ay,
IIPaKTUYECKHX 3aa4
Meroa KOOpAUHAT IPU PELICHUU
45 r€OMETPUYECKUX 3a/1ay,
IIPaKTUYECKUX 3ajau
Meroa KOOpAUHAT NPH PELICHUN
46 r€OMETPUYECKUX 3a/1ay,
IIPaKTUYECKUX 3ajau
KonTponbhas padota no teme
47 "Z[elg)pTOBLI KgopzmHaTH Ha buGnuorexa [JOK
trockocTH" https://m.edsoo.ru/8al46e0e
43 [IpaBuiibHBIE MHOTOYTOJIBHUKH, Bbu6mmotreka [JOK
BBIYUCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmnoreka HOK
49 Hucio . Jlmra oxpyxHOCTH https://m.edsogru/Sa147208
bubmmnoreka HOK
50 Hucno 7. JimuHa OKpyXHOCTH https://m.edsogru/8a14714C
51 JlnvHa 1yru OKpY»KHOCTH
52 Pannannas mepa yria BH6J?HOTeKa HOK
https://m.edsoo.ru/8al14714c
53 [Inomanp kpyra, ceKTOpa, CErMeHTa BH@?HOTGKa HOK
https://m.edsoo.ru/8a147426
54 [momane kpyra, cekTopa, CErMEeHTa BH6J?HOTeKa HOK
https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekTopa, cerMmeHTa BH6J?HOTeKa HOK
https://m.edsoo.ru/8a147750
56 [ToHsiTHE O NBUKEHUU TUNIOCKOCTH bubmorexa TIOK

https://m.edsoo.ru/8al147c82




57

58

[TapannensHbIi IEPEHOC, TOBOPOT

[TapannensHbIN IEpEHOC, TOBOPOT

bu6nmoreka [IOK
https://m.edsoo.ru/8al147f16

bubnmorexa [IOK
https://m.edsoo.ru/8al147f16

59

[TapannenpHbIi IEPEHOC, IOBOPOT

60

[TapannensHbIi IEPEHOC, TOBOPOT

61

[IpumeneHnue NBUKEHUN MPU
pelIeHuu 3a/1a4

bubnunorexa LIOK
https://m.edsoo.ru/8a1480e2

62

63

KonTponbHas padoTa no remam
"[IpaBUSIBHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [|BHKEHUS
IJIOCKOCTH"

[ToBTOpeHME, 0000MIIEHNE,
CHCTEeMaTH3allus 3HaHUH.
N3mepeHne reoMeTpruIecKux
BeIWYHH. TpeyroibHUKU

bubnuoreka [IOK
https://m.edsoo.ru/8a148524

64

65

66

67
68

[ToBTOpeHme, 06001IEHNE,
CHUCTEMATHU3AIIMS 3HAHHH.
[TapannensHbie U
MEPIICHIUKYIISIPHBIC TTPSIMbIE

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAHUH.
OKpy>KHOCTb U KpYT.
I'eomerpuueckue nocTpoeHus.
VYTIIBl B OKpYKHOCTH

[ToBTOpenue, o6o0IIEHNE,
CHCTEMATH3allMs 3HAHMIA.
BHI/IC&HHBIG " OITMCAHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 0600mEeH e,

bubmmoreka IIOK
https://m.edsoo.ru/8a148650

bubnunorexa LIOK
https://m.edsoo.ru/8a148920




‘ cucTeéMaTus3sanuuia 3HAHUM
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

7 KIIACC
Koxn .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATh 0CBOCHHH OCHOBHOI
pesy.IbTara o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
6 ['eomeTpus
Pacnio3naBaTh M3y4eHHbIE T€OMETpUUYECKUE (DUTYPBI, ONPEEISITh UX
B3aMMHOE PAacIOJIOKEHNE, M300pakaTh TeoMeTpudecKkue (Urypsl,
6.1 BBIMIOJHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsTh JMHEHHbIE U
YIJIOBBIE BETMUMHBL. PemaTts 3a1aun Ha BRIYMCIICHHUE UIMH OTPE3KOB
U BEJIMYUH YTIIOB
Jenath rpyOyr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
6.2 pearbHOM JKU3HHM, pa3MepoB MPHUPOJIHBIX 00BEKTOB. Paznuuath
pasMepsl ATHX 00BEKTOB IO MOPSIKY BETTHYMHBI
6.3 CTpouTh 4epTekKH K TEOMETPUUECKHUM 3a7a4aM
[Tonwp3oBaTbCs pU3HAKaMHU paBeHCTBA TPEYTrOJILHUKOB,
6.4 UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPH PEIICHUH 3324
65 [IpoBOMUTH  JIOTMYECKHE  PACCY)KICHHS C  HCIOJIH30BAHUEM
' reOMETPUYECKUX TEOPEM
[Tonp3oBatbes NpU3HAKaMU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K TUIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH F€OMETPHUUECKUX 3a1a4
OnpenensaTs NapauiebHOCTh MPSMBIX ¢ TIOMOIIBIO YIJIOB, KOTOpPBIE
6.7 o0pa3yeT ¢ HUMH cekyas. OnpeaensiTh NapauiebHOCT MPSIMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOM IO TOUEK
JIpYrou npsamMou
6.8 Pemate 3a1aun Ha KieT4aToil Oymare
6.9 [TpoBOIUTH BBIYMCICHUS W HAXOIUTh UHUCIOBbIE U OyKBEHHBIE
' 3HAYEHHUS] YIJIOB B TE€OMETPHUYECKHX 3aJadyax C HCIOJb30BAHUEM




CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX IPHU IEPECEUCHUM JABYX MapajlIeNIbHBIX MPSAMbIX

CeKyllel. Pemare npakTuyecKue 3a1a4i Ha HaXO0KJICHUE YIII0B

6.10

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
ONpeeNiaTh OUCCEKTpUCY yIila M CEepeAUHHBIA NEePIEeHIUKYISAp K

OTPE3KY KaK reOMETPUUECKUE MECTa TOUEK

6.11

@opMynMpoBaTh ONPEIEIECHUS] OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMHU. YMeETh

IIPUMEHSATBH 3TU CBOMCTBA IIPU PELLICHUH 3a/1a4

6.12

BianeTe NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€ wneHTp. Ilomb3oBarbes (axkramMu o0 TOM, 4YTO
OMCCEKTPUCHI YITIOB TPEYIOJbHUKA MEPECEKAIOTCA B OJHOM TOUKE, U
0 TOM, YTO CEPEIMHHBIEC NEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

Brnaners mnoHsTHEM KacaTelbHOM K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMON O TEpPHEHIUKYISIPHOCTH KacaTelbHOM M pajauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBLIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IHHEHKH

8 KUIACC

Kon
IPoBepPsAEMOro
pe3yJjabTara

6

6.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

I'eomerpus

Pacno3HaBaTh OCHOBHEIE BHUOBI ‘-IeTBIpéXYF OJIBHHUKOB, UX 3JICMCHTHI,

IMOJTL30BAThCSI X CBOMCTBAMHU IpH pCIICHUU I'COMCTPUYICCKUX 3a1a4

6.2

[IpuMeHsTh CBOWCTBA TOYKM IEPECEUEHUs MEAHaH TPEYrojJbHUKa

(ueHTpa Macc) B pelIeHUH 3aa4

6.3

Bnaners moHsTHEM cpelHEW JIMHUM TpPEYroJbHMKAa WM Tpameluu,
MPUMEHATh MX CBOWCTBA MPU PEHICHUU T'€OMETPUUYECKHUX 3a/ad.

[Tonp3oBaTbcs Teopemoit Pasneca U TEOPEMO O IPOMOPIHUOHATIBHBIX




OTpPE3Kax, MIPUMCHATH UX IJIA pCHICHUSA NPAKTUYCCKUX 3a1a4

6.4

6.5

[IpuMeHATh TNpHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMCTPHUYCCKHUX 3ada4

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reOMeTpUUECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMaTHMYECKyld MOJENIb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnaners moHATHIMH CHHYCa, KOCMHYCa W TaHICHCa OCTpPOro yrija
nNpAMOYTOJIbHOTO TPCYIrOJIbHUKA. ITonp30BaThCs ATUMM IOHATUSIMHU

AJI pCHICHU A IMPAKTUYCCKUX 3aa4d

6.7

BoruucisaTe (pa3iuuHbIMU CrIOCOOAaMHU) TUIONIAb TPEYrOJIbHUKA W
IUIOMIAId MHOTOYTOJbHBIX GUryp (MmONB3ysCh, TlEe HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MoydeHHbIE YMEHUS B TPAKTUYECKUX

3agadax

6.8

6.9

Biagerp NMOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEeXIy XOpAamu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOM M XOpJOM MpHU pEerIeHUH

reOMCTPUYCCKUX 3a1a1

Bnagerp mOHATHEM ONHMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

6.10

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peajbHOW KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM MOA00us U

TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6XOI[I/IMO, KaJ'ILKy.]'I}ITOPOM)

9 KIIACC

Kon
IPoBEepPsAEMOro
pe3yJjabTara

6

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
MIOMOUIbIO PA3JIUYHBIE IEMEHTHl IPSIMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c

MOMOUIbIO KaNbKYJSATOpA) JJIWHBI W YIIBl Ui  HETaOIMYHBIX




3HaYEHUN

6.2

ITonb3oBaTbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM ISl HAXO0XKACHUS COOTHOIIEHUN

MCXKAY TPUTOHOMECTPUYCCKUMU BCIMYNHAMU

6.3

Hcnonbs30BaTk TEOPEMBI CMHYCOB M KOCHUHYCOB JUIS HAXOXKICHUS
Pa3IMYHBIX 3JEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHHUN I'COMETPHUICCKUX 3ada4

6.4

Brnanerp moHsTHSIMH TIpeoOpa3oBaHUsl MOJO00MS, COOTBETCTBEHHBIX
3NIEMEHTOB Mo00HBIX (uryp. Ilonb30BaThest cBOMCTBAMU MOIOOHS
HPOU3BOJIEHBIX (DUTYP, YMETh BBIYUCIIATH JUIMHBI M HAXOJUTh YIIIbI Y
no00HBIX Guryp. IIlpumMeHsTh CBOICTBA 1MOI00US B MPAKTHIECKUX
3ajadax. YMEThb TPUBOJIUTH MPHUMEPHl TNOJOOHBIX ¢(uryp B

OKpYZKaroumeM MUpe

6.5

[Tonb30BaThcs TEOpeMaMU O MPOM3BEICHUU OTPE3KOB XOpHA, O

IIPOM3BEIEHNHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHON

6.6

6.7

6.8

6.9

6.10

Ilonb30BaTbcsl BEKTOpPAMM, IIOHMMAThb WX TE€OMETPUYECKUNA U
¢bu3nyecKuil CMbICI, IPUMEHATh UX B PEIIEHUU I'€OMETPUUYECKUX U
¢duznueckux 3anay. [IpuMeHsTH cKalsipHOE NPOU3BE/IEHHE BEKTOPOB

AJIL HAXOKACHUA IJIMH U YTJIOB

[Tonp30BaThCI METOIOM KOOpAUHAT Ha IMJIOCKOCTH, IIPUMCHATDL €0 B

pCIICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3aa41

Bnagerp MOHATHUSMU TPaBUIBHOTO MHOTOYTOJIbHHMKA, JIJTMHBI
OKPY)KHOCTH, JUIMHBI Ty OKPYXHOCTH W PaJHMaHHOM Mepbl yria,
yMETh BBIYUCIATH IUIOIAAb Kpyra M ero uacrteil. [IpumeHsTh

MOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

HaxomuTh OCHM MM LEHTPHl CUMMETpHUM (UTYp, TPUMEHSTH

JABUXXCHUA ITJIOCKOCTHU B HpOCTGﬁIHPIX cirydasax

[IpuMeHsTh TOJNy4eHHbIE 3HAHHMS HA TPAKTUKE — CTPOWTH
MaTeMaTH4YCCKNUEC MOACIIN MJIA 3ada4 peaHBHOﬁ JKU3HU U IIPOBOAUTH
COOTBETCTBYIOIIIME BBIYUCIICHUS C TPUMEHEHHEM IOJ00Us W
TPUTOHOMETPUYECKUX (YHKIUNU (MOJIB3YsCh, TI€ HEO0OXOIUMO,

KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
6 I'eomerpus
Havanbhblie nouarusa reomerpun. Touka, npsMas, OTpe30K, Jiyd. Yroi. Buast
6.1 yrioB. BeprukanpHbele U cMexHble yribl. buccektpuca yrina. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NepIEeHAUKYISIPHOCTD IPSIMbIX
6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHHU.
' [TprMeprl CHMMETPUH B OKPYXKAIOLIEM MUPE
63 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBIO LUPKYJS M JIMHEHKH. TpeyrosbHUK.
. BricoTa, Mmeaunana, OuccekTpuica, UX CBOHCTBA
6.4 PaBHOOepeHHBIE W PAaBHOCTOPOHHMI TpeyroiabHUKU. HepaBeHCTBO
' TPEYrojabHUKa
6.5 CBolicTBa M TpPHU3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [lpu3Haku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa M TNpPU3HAKM NapauleapHBIX Hpsambix. Cymma  yrjios
' TpeyrojbHUKa. BHelHNe yribl TpeyroibHUKa
[IpssmoyronbHbIi  TpeyroabHUK. CBOWCTBO MeEAMAHBI MPSIMOYTOJIBHOTO
67 TPEYrojabHUKa, TMpPOBENEHHOW K rTuUnoreHys3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTONIbHBIN TPEyroJbHUK C YTIIOM B
30°
HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHW, TeopemMa o OoJbplieM yrie ©u OONbIIeH CTOpOHE
TpeyroiabHUKa. lleprienauKynsp u HakJIOHHAst
6.9 I'eomerpuueckoe MecTto Touek. buccexkrtpuca yrma M CepeIUHHBIN
' NEPIEHIUKYISAP K OTPE3KY Kak FTeOMETPHUUECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HUX CBoiicTBa. B3ammHoe
6.10 pacrojoXeHue OKPY)KHOCTH M TmpsMou. KacarenbHas W cekymas K
OKPYXHOCTH
6.11 OxpyKHOCTb, BIMCAaHHas B yroj. BrucaHHas M omnucaHHas OKPYKHOCTH




TPEYroJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS

6 I'eomeTpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyToNBHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOWCTBA

63 Tpaneuusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA U  IPU3HAKH.
' [IpsiMoyronbHas Tpanenus

64 Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa

6.6 [Tomobue TpeyroiabHUKOB, koddduuuent mnomodus. IlpusHaku mogoOus
' TpeyroJibHUKOB. [IprMeHeHre mojo0us Py pelIeHNH TPAKTUIECKUX 3a/1a4

67 @opmynbl Uil TUIOIIAAU TpPEYroJibHHMKa, MapaijenorpamMmma, pomoda Hu
' Tpaneuuu

6.3 CpoiicTBa momaaeil reoMmerpudeckux ¢uryp. OTHOLIEHHE IIIoUIaaei
' o100HBIX (pUryp

6.9 Brruncnenue miomanei TpeyroJJbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHuu
' MIPaKTUYECKHX 3a7a4

CuHyc, KOCMHYC, TaHT€HC OCTPOrO yIja MPsIMOYTOJIbHOTO TPEYIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

610 BrncanHble M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXIYy KacaTeJIbHOW M XOpAOH.
' VYTIibl MeXAY XOpAaMU U CEKYIIUMU

6.13 BnucanHnblie 1 onycaHHbBIE YETBIPEX YT OJIbHUKHU

6.14 B3anmHoe pacnonoxeHue AByX OKpykHocTel. KacaHue oOkpyKHOCTEH.
' OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSM

9 KVIACC




Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MIPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpou3BEIEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEAECHUN OTPEZKOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bexktop, nmnuHa  (MOAYNb)  BEKTOpa,  COHAMpPABICHHBIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOKHO HANpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaIii HaJl BEeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkaisipHOe IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXJACHUS JUIMH U yTJIOB
JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYXHOCTH B
6.7 KOOpJMHATAX, IEPECEUEHHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAUHAT U €r0
IIPUMEHEHNE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyHOCTH. I'pajslycHast U pajuaHHas Mepa yriia, BBIUHMCICHHUE JUIMH
. YT OKPY>KHOCTEN
6.10 [Inomane kpyra, CeKTOpa, CErMEHTa

6.11

I[BI/I)KGHI/IH IJIOCKOCTH W BHYTPCHHUC CHUMMCTPUU (bI/Il" Yp (SHCMCHTapHBIC

npencrasienus). [lapamnensusiil nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue oneprupoBaTh IOHATUSAMH: MHOKECTBO, ITOJMHOXKECTBO,
OIepalyvy HaJ MHOXXECTBAMM; YMEHHE OIIEpUPOBATh IOHATUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe Ipe/ICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATDH ITOHATUAMU: OIPCACIICHNUC, aAKCUOMA, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIbHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHE BBINOJHATH JEMCTBUSL € UWCIAMM, CpaBHUBAaTh U
YHOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM MOKa3aTeleM,
apuMeTUIECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJibIlle €MHMIIBI, YMEHHE BBINOJHATH Pacu€Thl 1O (opmysam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUNA |
BBIPA)KEHUI C KOPHSAMH, pPa3I0kKEeHHEe MHOTOWIEHa HA MHOXHTENH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OpPMyN pPAa3HOCTH KBAJApPaToB M

KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSIMH: YHCIOBOE PABEHCTBO, YpaBHEHUE




C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHAIBHEIE YPaBHEHUSI C OJIHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpOOHO-pAallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3ajJad; YMEHHE MCIIOIb30BaTh KOOPJAUHATHYIO
OPSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsI MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHITUAMU: QYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE M HAWMEHbBIIEE 3HAUCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi MPONMOPHUMOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKUMH, WCHONB30BaTh Trpadukd IS
OIpe/ieNIeHUs] CBOMCTB INPOLIECCOB U 3aBHUCUMOCTEH, AJIS PELICHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaNTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TEOMETpUYECKass IPOrPecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCHEN0BATENIbHOCTEH, (POPMYIIBI CYMMBI U
o0IIero wieHa Mpyu PeLIeHUH 331ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX NpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
IO W 4YacTH, JABIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK W YCJIyT, HAJIOTH, 3a7[a4H U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATH MPABIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHune onepupoBarh MOHATUSAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
IyY, JIOMaHas, yroi, MHOTOYT'OJIbHUK, TPEYTrOIbHIUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,

HPSIMOYTOJIBHBIM TpEyrojbHUK, MenuaHa, OHUCCeKTpuca W BBICOTA
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12
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TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiesorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pellaTh 3a/ladyd, B TOM YHUCIIe U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYISIPHOCTD MPSMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PaclO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IIOIIA/b;
YMEHHUE OLICHUBAThH pPa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OpMyNbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajliesenuIena; yMeHUEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy [ludaropa, TpUTrOHOMETPUYECKHUE COOTHOMICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, 0 (ONENGEY

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WU

CUMBOJIbHOMY OITUCAHUTO

YMeHue ONCpupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAWMHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHUC HCIIOJIB30BaTh BCKTOPbBI W KOOPAWHATHI [JIA
NpCACTABJIICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU
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VYMeHHe OnepupoBaTh IOHATHSIMHU: CTOJIOMKOBBIE M KpPYTOBBIC
qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHuecKoe, MeAHMaHa,

HanOoJibIlIee ¥ HAaMMEHBIIIEE 3HAYCHMSI, pa3Max YHCJIOBOTO Habopa;




YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
MHPOPMALIMIO, NPEACTaBICHHYI0 B TalIMLAX U Ha JAudarpamMmax,
OTpaKaroIlyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUM; YMCHHME paclO3HaBaTh W3MCHYMBBIC BCINYMHBI B

OKPYXaIOIIeM MHpPE
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YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aja4d METOJOM OPraHU30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
IIpaBUJIa YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOSITHOCTH pEalIbHbIX
COOBITHIA U SBIICHUI, TOHUMATh POJIb MIPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpaTh MOAXOISIMINNA HW3YYEHHBIH METOJ Ul pPEeLICHUS
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTJAECIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH IEIbIX YnCcel

- OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TPOLEHTHl, OECKOHEUYHbBIE
. NePUOANYECKHE TPOOH

13 Pannonaneupie uncna. Apudmernyeckue oOmepaludd ¢ paldOHAIbHBIMU
. YUCIAMU

» JHelictButenbHble yncia. Apu(pMETHYECKUE ONEpAlU C JIEHCTBUTEIbHBIMU
. YUCIAMU

s [TpubnmkEéHHbIE BBHIYUCICHMS, TMPAaBHJIa OKPYIJICHUS, MPUKUIKA W OICHKA
' pe3ynbTaTa BRIUUCIECHUN
2 Anrebpanyeckue BbIpaXKeHHs

2.1 bykBeHHbIE BhIpakeHUS (BBIPAKESHHSI C TIEPEMEHHBIMH )

55 Crenenp c nenbiM nokazareneM. CTeneHb C palMOHAIbHBIM IOKa3aTeseM.
. CaoiicTBa cTenEHN

2.3 MHorousIeHBI

2.4 Anrebpanueckast 1poOb

5 s Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu.  [leiictBus ¢
' apupMeTUIECKIMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

a1 Ilensie u apoOHO-panMoHambHBIE ypaBHeHUS. CHCTEMBI W COBOKYITHOCTH
' yYpaBHEHUN

1s [lensie u npoOHO-pamMoHANbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3a1au

4 YucioBbie OCIE0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha NpsMOi ¥ TJIIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr
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