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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs1 «OT TIPOTUBHOTO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHnu 3a7ad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicss y4uTcs CTPOUTh
MaT€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUAET CICAYIONIUE OCHOBHBIC DPa3JIeiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockocti», «IIpeodpazoBanust mogo0ous».

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



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATH TeoMeTpuu. Touka, npsimasi, OTPE30K, Jdyd. Yroia. Bunasl
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LHUPKYJIS U JIMHEWKHU. TpeyrojapHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYIOJBHUKOB.

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

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYTrONbHUK C yriioMm B 30°.

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

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas u cexymias K OKpY»KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca n
TEOpPEMA O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne mogooust Mpu pelieHnH NPaKTUIECKUX 3a/1a4.



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

Brruncnenne niuomanaend 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 TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yrioB B 30, 45 n 60°.

BrnucaHHble M IEHTpalbHBIE YTIIIbl, YrOJd MEXKIY KacaTelbHOW W XOpJOil.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne TtpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

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

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPSIMBbIX. METON KOOPIWHAT U €ro
IIPUMEHEHHUE.

[IpaBuwiibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paguaHHas Mepa yrIiia, BBIYUCIEHUE JUIMH Oyr OKpyxXHocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU Guryp (dremMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPaKJAHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTH€ B PEIICHWH MPaKTHUYECKUX 3a1a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOIIeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak cgepbl 4Yel0BEeYECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

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

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

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

METAINIPEAMETHBIE PE3YJIBTATBI
1. Oco3HaHue 3HAYEHUSI MATEMATHKHU B TOBCEAHEBHOM KU3HU YEJIOBEKA;
2. ®opMHpOBaHHUE TPEJICTABICHUA O MaTeMaTWKE Kak O METO/E MO3HaHUs
JNEUCTBUTEIBHOCTH, TO3BOJSIOINIEM ONHUCHIBATh W U3Yy4aThb pPEaJbHbIE

MPOLIECCHI U SIBJICHUS:
® OCO3HAHHUE POJIM MATEMATUKH B pa3BUTUU Poccuu u mupa;

® BO3MOXHOCTH IIPUBECTU MPUMEPBI U3 OTCUYECTBEHHOU W BCEMUPHOU
HMCTOPUM MAaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB.

3. OBnaseHre TeOMETPUYECKUM S3bIKOM; Pa3BUTHE YMEHHS HCIIOIb30BATh €T0
JUISL OIIMCAHHUSI PEIMETOB OKPY’KAIOIIEr0 MUPA; PA3BUTUE
IPOCTPAHCTBEHHBIX MPECTaBICHUN, H300pa3UTENbHBIX YMEHH, HABBIKOB
r€OMETPUYECKUX IIOCTPOEHUN:

- ONEpUPOBAHME MOHATUSAMU: (PUTypa, TOUKA, OTPE30K, IMpsMasi, JIyd, JOMaHasd,



yTOJl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, MPSAMOYTOJIbHUK H
KBaJIpaT, OKPY>KHOCTb W KpYT, MPSMOYTOJbHBIA Mapajuienenumesn, Kyo, Imap;
M300paKEeHHNE U3yYaeMbIX (PUTYpP OT PYKH U C IOMOIIBIO JIMHEUKHU U IIUPKYJIS;

- BBITIOJIHEHUE W3MEPEHUS [JIMH, PACCTOSIHUM, BEJMYHMH YTJIOB C IMOMOUIBIO
WHCTPYMEHTOB JIJISl U3MEPEHUN JIJIUH U YTJIOB;

4.

dbopMHpOBaHUE CHUCTEMAaTUYECKUX 3HAHUM O IUIOCKUX (UTypax MU HUX
CBOMCTBaX, IPEIACTABICHUN O NPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX;
pa3BUTHE YMEHUI MOJEIMPOBAHUS pEAJIbHBIX CHTyalUd Ha S3bIKE
FEOMETPUH, HCCIENOBAHUS TOCTPOCHHOM MOJEIH C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TMOHATHM W TeopeM, ammapata aiareOpbl, peleHus
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4:

- OlEepUpOBaHME Ha ©0a30BOM YpOBHE IMOHATUAMH: PABEHCTBO (Uryp,
NapajyieIbHOCTh W TMEPHEHIUKYISIPHOCTD NPSIMBIX, YIIbl MEXKIY HNPSIMBbIMH,
NEPIEHANKYJISAP, HAKJIOHHAS, IPOEKIINS;

- POBEAECHUE JTOKA3ATEIbCTB B TEOMETPUU;

- OIIEpUPOBAaHUE Ha 0a30BOM YpOBHE MOHSATUSIMHU: BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOPA Ha YNCII0, KOOPJAUHATHI HAa IUIOCKOCTH;

- pelleHHe 3aJad Ha HaXO0XJACHUE TIEeOMETPUYECKMX BEJIWYUH (JIJIUMHA W
paccTOsIHUE, BEJIMYMHA YyTJIa, IIOIIA/b) IO 00pa3aM WK allrOPUTMaM;

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBbie Jjornueckue 1eiicTBUA:

BBIIBIIAITh U XaPaKTEPHU30BaTh CYLIECTBEHHbBIE NPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENeNeHus]  MOHATHM, yCTaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWST U CpaBHEHUS, KPUTEpUU
IPOBOMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYyJIHpOBaTh M  IPEeoOpPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpEUMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npemiaraTb KpUTEPHUH ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;
JienaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIOUEHUH 10 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHU (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 00O0CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;



BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUSA, BBHIOMpAaTh HaWOoOJee MOAXOMANINA C y4ETOM
CaMOCTOSITEITLHO BBIZICIICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLUIUE IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULINI0, MHEHHE;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHUYECKOTr0 00BbEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 0OOOIIEHUSI U BBIBOJBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HMCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTUE IPOLECCA, a TaKKE BBIIBUIaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMH, JAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMUHBIX BUAOB U (YOPM IpEICTaBICHMUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U HILIIOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMHu, [MarpaMmaMu, HWHOM TrpapuKod H UX
KOMOMHAIIMSIMU;

OLIEHMBATh HAAEKHOCTb HH(OpPMALMM [0 KPUTEPHUSM, MPEAJIOKEHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYK/IECHHSI B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUSA 110 XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0Ji€ 00CY>KJIeHUs 3a7aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JeMbl, perraeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
peleHns, COIOCTaBIIATbL CBOU CYXIEHHS C CYXICHMSAMU JpPYTux
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh pa3iMyue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS,
IIPEICTABIATH pE3yNbTATHI penieHus 3a/1auy, DKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (POpMAT BBICTYIIIICHUS
c yu€TOM 3aj1a4 Mpe3eHTAlMU U OCOOCHHOCTEN ayAUuTOpUU;



e TIOHMMATH M WCIOJH30BATh MPEUMYIIECTBA KOMaHIHOW ¥ WHANBUIYyaIbHON
paboTHI TTPH PENICHNN YIECOHBIX MaTEMaTHIECKHX 3a]1aY;

e TPUHUMATH 1€ COBMECTHOH NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOW pabOThI, pacmupencisTh BUIbI PabOT, JOTOBAPUBATHCA,
00CYXIIaTh MPOIECC U pe3yiabTaT paboThl, 0000MATs MHEHHS HECKOJIBKHUX
JIIOJICH;

e yYacTBOBaTh B TIpynmoBbIX ¢opmax paboTel (0OCykAeHUA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 JPYTHUE), BHITIOJHATH CBOIO YaCcTh PaOOTHI
U KOOPIMHHPOBATH CBOW JIEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIMUN MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adauyd (WU €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBAaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPH PELICHUHN 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaMJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEU U
YCIOBUSIM, OOBSCHATh NPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiCs TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh UW3y4deHHBIE TEOMETpUYECKHE (UTYpBI, OMNpPEaeisTh UuX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TEOMETpUUECKUE (QUTYPBHI, BBITIOIHSATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIUYHH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmyarh pasMepbl ITHX
O0OBEKTOB IO TIOPSIKY BETUIHHBI.



CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOIUTE JTOTHYECKUE PACCYNKICHUS C HCIIOJIBb30BAHUEM T€OMETPUUYECKUX
TEOpPEM.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbLHHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamieIbHOCTh IPSIMBIX C MOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIYMCIICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHUX 33Ja4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh OINPEACATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPENECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA MPHU
pEILICHUY 3a7a4.

Brnagete MoHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonp3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA NPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOUIBIO IUPKYJIS U
JINHEUKH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3dHaBaTh OCHOBHBIE BHJIBI UYETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS MEJuaH TpeyroyibHUKa (LIEHTpa
Macc) B PELLICHNH 3a/1ay.



Bnaners noHsTHEM CpelHEN JMHMM TPEYroJIbHUKA M Tpaleluuu, IPUMEHATh
UX CBOICTBa IpH pPEIICHUU TeoMEeTpuueckux 3ajaad. llomp3oBaThCcsi Teopemoi
daneca 1 TEOPEMOH O MPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJISl PELICHMUS
PaKTUYECKUX 3a/a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBatbess Teopemoil [ludaropa nans pelieHuss T€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO J€NIATh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagete DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Boruucnars (paznuyHbIMU cIOCOOaMM) TUIONIAAb TPEYTOJbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX ~ (GUryp (MONB3YysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh OyYeHHBbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrmageTts NOHATHAMU BIHCAaHHOTO W LEHTPAJIBHOIO YIia, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yIrjlax MeXAy XOopAaMH (CEKYIIUMHU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TOPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTpPBIX YIJOB, HAXOAUTh C HUX
MOMOILBIO PA3JIMYHBIE B3JEMEHTHI MPSMOYTOJbHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIbI JIJ1S1 HETaOJIMYHBIX 3HAYSHUH.

[Tonb30BaTbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXJIEHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXO0XK/ICHUS Pa3IU4YHbIX
AIIEMEHTOB TPEYTOJIbHUKA ((PELIEHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEeHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp moHsTusiMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO00HBIX Guryp. [lonb3oBarbes cBoWCTBaMU 110,100Ms TPOU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y MOJOOHBIX (uryp.



[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMETb HNPUBOJIUTH
IpUMEpPBI TOJ0OHBIX (PUTYP B OKPYIKAIOILIEM MUDE.

[Tosp30BaTECA TEOPpEMAMU O NMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BEACHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUUECKUNA W (DU3HUECKUI
CMBICJI, TNPUMEHATh MX B pPEIIEHHH TEOMETPUUECKHX M (U3MUYECKUX 3ajad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0KICHHUSI IIUH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSATh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Bnanete NOHATHSMH NMPAaBUIBHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHATh MOJNy4YeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiiue reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TIO y; b Kpyra g 8 bubmmorexa [JOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
ara uu(posBbie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
1 [Ipocreiinne reoMeTpudecKre 1 bubnnorexa [JOK
00BEKTHI https://m.edso0.ru/8866b724
bubmuoreka [IOK
2 MeoroyrobHuK, JoMakas 1 https://m.edsoo.ru/8866ch6a
3 CMeXHBIE U BEPTUKAIBHBIE YTIIBI 1 Bubmiorexa OK
p yr https://m.edso0.ru/8866c5c0
4 CMeXHBIE U BEPTUKAIBHBIE YTIIBI 1 Bubmiorexa OK
P yr https://m.edso0.ru/8866¢7he
5 CMeXHBIE U BEPTUKAIBHBIE YTIIBI 1 bubmiorexa LIOK
p yr https://m.eds00.ru/8866b724
6 CMeXHBIE U BEPTUKAIBHBIE YTIIBI 1 bubmiorexa LOK
p yr https://m.edso00.ru/8866ch6a
7 CMeXHBIE U BEPTUKAIBHBIE YIUIBI 1 bubmorexa HOK
p yr https://m.edso00.ru/8866c5c0
8 CMeXHBIE U BEPTUKAIBHBIE YIUIBI 1 bubmorexa LOK
p yr https://m.edsoo.ru/8866¢c7be
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJINYHH, BBIYUCIIEHHUE OTPE3KOB U 1 bubmmorexa TIOK
’ p https://m.eds00.ru/8866b724
yIJI0B
10 N3mepenne INHEWHBIX U YTIIOBBIX 1 bu6muoreka [JOK

BCJIMYHH, BBIYHUCICHHUC OTPC3KOB U

https://m.edso0.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
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yIJ0B

N3MepeHne JIMHEHHBIX U YTIIOBBIX

11 BEJINYUH, BBIUUCICHUE OTPE3KOB U bubamorexa LIOK
’ P https://m.eds00.ru/8866b724
yIJ0B
N3Mepenne TMHEHHBIX U YTI0BBIX
12 BEJIMYUH, BBIUMCIICHUE OTPE3KOB U brbmmorexa [JOK
’ P https://m.edso0.ru/8866ch6a
YIJIOB
13 [lepumerp u mnomans Guryp, bubmmoreka [JOK
COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB https://m.eds00.ru/8866c5c0
14 [Tepumerp u mwiomaas Guryp, bubnnoreka [JOK
COCTABJICHHBIX U3 IPSAMOYTOJIbHUKOB https://m.eds00.ru/8866¢7be
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 Y TIEpPBUYHBIE MTPEAICTABICHUS O bubmmorexa [JOK
P pe https://m.edso0.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npu3zHaKa paBeHCTBa bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYTOJIbBHUKOB https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYTOJIbBHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYroJIbHUKOB https://m.eds00.ru/8866b724
Tpu npusHaka paBeHCTBa bubmuoreka [IOK
20
TPEYTroJIbHUKOB https://m.edso0.ru/8866ch6a
91 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TpEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 IIpu3Haku paBeHCTBa bu6muoreka [JOK

NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

https://m.eds00.ru/8866b724
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IIpu3naku paBeHcTBa

bubnunoreka LIOK

23
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB https://m.eds00.ru/8866ch6a
CBoliCTBO MeUaHbI
24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA bubamorexa LIOK
P yr N peyr ’ https://m.eds00.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAECHHON K TUIIOTEHY3€
PaBHoGenpeHHbIC U bubmmoreka [JOK
26
PaBHOCTOPOHHHUE TPEYTOJIbHUKU https://m.edso00.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa Bbu6motreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoiCTBA bubnnorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
[IpusHaku u cBOMCTBA bubmmoreka [JOK
29
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.eds00.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bu6nmorexa LIOK
1 H
3 CPABCHLTRA B reOMETpHH https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBenctBa B reomeTpuu
34 [IpssMOYTONBHBIN TPEYTOJBHUK C bubmuoreka [IOK
yraom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBLHUK C
yriaoMm B 30°
KonTponbhas pabota no teme bu6muoreka [JOK
36
"TpeyronbHuku" https://m.edsoo.ru/8866echc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [IOK
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CBOMCTBA

https://m.edsoo0.ru/8866ef64

38

39

40

41

42

43

44

[TsTeiit noctynar EBkiuna

Hakpecr nexaue,
COOTBETCTBEHHbBIE U OJJHOCTOPOHHHUE
Y11, 00pa3oBaHHbIE TPU
NepeceyeHn  mapaiebHbIX
MPSAMBIX CEKYIIIEH

Hakpect nexanue,
COOTBETCTBEHHbIE U OJHOCTOPOHHUE
yIJ1bl, 00pa30BaHHbIE IPU
HepeceyeHu ! napayuieIbHbIX
MPSAMBIX CEKyLIEen

Haxkpecr nexaniue,
COOTBETCTBEHHbIE U OJJHOCTOPOHHUE
yIJ1bl, 00pa30BaHHbIE IPU
NIEPECEYEHUH MTapaJIIENbHBIX
MPSAMBIX CEKYIIEn

Hakpect nexamue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yIJ1bl, 00pa30BaHHbIE IPU
NIEPECEYEHUH MTapaJIIIEIbHbIX
MPSAMBIX CEKyIIEn

Hakpect nexamue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE
yII1bl, 00pa3oBaHHBIE IPU
MIEPECEUEHUH MTapaJIIEIbHbIX
MPSAMBIX CEKyIIen

[Tpu3Hak mapamienbHOCTH MPSIMBIX
4yepe3 paBEHCTBO PACCTOSIHUM OT

bu6nunorexa LIOK
https://m.eds00.ru/8866f086

bubnunoreka LIOK
https://m.edso00.ru/8866b724

bubnunoreka LIOK
https://m.edso0.ru/8866ch6a

bubmmoreka IIOK
https://m.eds00.ru/8866c5c0

but6mmorekxa [IOK
https://m.edso0.ru/8866f3b0
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TOYEK OJHOU IIPSIMOM 10 BTOPOU
MpAMOit

[Ipu3Hak napamieIbHOCTH TPSAMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IpsAMON
46 CymMa yriioB TpeyrojibHUKa bubmorexa LOK
YMMa YIIIOB TpeyT https://m.eds00.ru/8866f630
47 Cymma yriioB TpeyrojibHUKa bubmorexa OK
yMMa YIOB Tpeyh https://m.edsoo.ru/8866f8ba
48 Bremnraue yritbl TpeyrojibHHUKa bubmmorexa [IOK
4 peyr https://m.edsoo.ru/8866fase
49 BHemmHue yriel TpeyroiabHUKa
KontponbHas paboTa mo teme
50 "[TapasuienbHbIe IPSIMbIC, CyMMa bubmorexa HOK
P P . oM https://m.edso0.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOpJIbl U TUAMETP, X bubmuoreka [IOK
CBONCTBA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpY>KHOCTU bubmorexa LOK
Py https://m.eds00.ru/88670e9a
53 OKpy>XHOCTb, BIIMICAaHHAs B yTOJI
54 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
55 ITonsarue o I'MT, npumenenue B bu6muoreka [JOK
3aja4ax https://m.edso0.ru/8867013e
56 [Tonsatne o I'MT, npumeHenue B bu6muoreka [JOK
3ajavax https://m.eds00.ru/88670508
57 buccektpuca u cepe1MHHBII

MEPIEHIUKYIISIP KakK
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reoOMCTPHUICCKUC MCCTA TOUCK

OKpY’>KHOCTb, ONMCAaHHAsI OKOJIO bubnmnoreka HOK
58 1
TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAs OKOJIO 1
TpPEeYroJbHUKA
OKpy’KHOCTb, BIIUCAHHAS B Bu6muotexa [JOK
60 1
TPEYTrOJILHUK https://m.edso0.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B 1
TPEYTOJIBHUK
. bubnuoreka [{OK
62 [Ipocreiimue 3a1aun Ha TOCTPOEHUE 1 https://m.edsoo.ru/88671188
N bubnuoreka [{OK
63 [Ipocreiimme 3a1aun Ha TOCTPOCHUE 1 https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OKpY>KHOCTb U K 1 bubmorexa HOK
by byT- Y https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHus
[ToBTOpEeHMe U 06001IeHNE 3HAHUI
65 OCHOBI—II)BIX MOHATUI II-/]IIMCTO OB 1 brbmmorexa [TOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bubmmoteka IIOK
66 HroroBas koHTpoNbHas paboTa 1 https://m.eds00.ru/8867 16ec
67 [ToBTOpEeHNe U 06001IeHNE 3HAHUI 1
[ToBTOpeHue u 0000IIIeHNE 3HAHHI
68 OCHOBHBIX TIOHSITHIA U METOJIOB 1 bubmorexa HOK
g https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubnmnoreka HOK
CBOMCTBA https://m.eds00.ru/88671af2
5 [Tapannenorpamm, ero npu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (IpsIMOYTOJILHUK, pOMO, KBapar), ux 1 bubmorexa HOK
PAMOYT L POMD, KBazpat), https://m.eds00.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTtHble cyyau mapamuienorpaMMoB
5 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 brbmmorexa [TOK
PO > POND, KBAIPAT), https://m.eds00.ru/88671£20
MIPU3HAKU U CBOWCTBA
YacTtHbIe cydau mapauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 brbmmorexa [TOK
PAMOYT L DOMD pat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
bubmmoteka IIOK
7 T 1
patiets https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuoreka [IOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubmuoreka [IOK
Tpaneuuu https://m.eds00.ru/88672858
10 Meroa yaBoeHUs: MEUAHbI 1 bu6nunorexa LIOK
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https://m.edso0.ru/88672b14

11 LlenTpanbHast CHMMETpUS bubmmorexa [JOK
https://m.eds00.ru/88672b14

12 KonTponbhas pabota no teme bubmmoreka [JOK
"UeTpIpE€XyroibHUKHN" https://m.eds00.ru/88672c9%a

13 Teopema ®aneca u Teopema o Bu6muotexa [JOK
MPONOPLUOHAIBHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubamorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS buGnuorexa [IOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUS buGnuorexa [IOK
https://m.eds00.ru/88673064

18 [IponopuroHaIbHBIE OTPE3KU bubmorexa LOK
https://m.eds00.ru/88673794

19 IIponopuroHalIbHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYTroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bubnnorexa [JOK
21 Hozobuie TpeyronbHuiL https://m.edSO(]:)_.[ ru/88673a78

99 Tpu npusnaka nogoOus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.edso00.ru/88673bae

93 Tpu npuznaka nogodus bu6muoreka [JOK
TpEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npusnaka nogoOus bu6muoreka [JOK
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TPEYroJIbHUKOB

https://m.eds00.ru/8867400e

Tpu npusnaka nogobus

25
TPEYrOJIbHUKOB
26 [Ipumenenue moaooust Mpu perieHuH
MPAKTUYECKHX 3aj1a4
97 KonrponsHas pabora o Teme Bu6muotexa [JOK
"IlonoOHbIE TPEYroJbHUKH" https://m.eds00.ru/8867445a
28 CaoiicTBa miomaaen bubnuoreka [{OK
reOMEeTPHUECKUX HUTyp https://m.eds00.ru/886745fe
29 Dopmyisl A1 IoLann Bbu6mmoteka [JOK
TpEyroJIbHUKA, apajiesaorpamma https://m.eds00.ru/88674860
@opMyIIbl IS IUIOLIAAH bubnuoreka [IOK
30
TpEyroJibHUKA, MapajiieorpaMma https://m.edso0.ru/88674a22
31 @opMyIbl 1S IIOLIAAN bubnuoreka [IOK
TPEyroJibHUKA, MapajiieorpaMma https://m.edsoo.ru/88674a22
@opMyibl I IUIOLIAAN bubmmnoreka HOK
32
TPEyroJIbHUKA, apajijieJorpaMma https://m.eds00.ru/88675288
33 DopmyIbl A1 TI0LIAN bubmuoreka [IOK
TpEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/8867542c
34 Brruncnenue miomanei cioKHbIX bubnuoreka [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToit bubmmoteka IIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau moxoOHBIX Guryp
37 [Tnomaau nogo6HBIX GUryp
38 3amaun ¢ MPaKTUYECKUM bubnuotexa [JOK

coZiepKaHuEM

https://m.eds00.ru/88675558
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39 3ajaud ¢ IPaKTUYECKUM bubnmoreka [JOK
coJiepKaHUuEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIp0 METOAa bubmuorexa [JOK
BCIIOMOI'aTeJIbHOU IIJIOIIAN https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u ¢ bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.edso00.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMCHCHUE
Omnpenenenre TPUTOHOMETPUUECKUX
KIM{A OCTPOTO yria
47 2 Y:ME OJ'IBHI())FO Tyz OJIbHUKA brbmmorexa [JOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoreka [IOK
TOXIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJIECTBO
51 KonrtponbHas pabora no Teme bubmuoteka [IOK
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"Teopema IIudaropa n Havana

https://m.edso0.ru/8a1407e8

TpUroHomeTpuu"
59 Bniucannsbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucannblie U LeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnincanHble U IEHTpaIbHBIE YTJIbI, Bu6muotexa [JOK
YIoJl MeXy KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a141b34
55 VYTIibl MEXAY XOpAaMU U CEKYILIUMU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
BrircanHbie 1 OTIECaHHBIC
57 YEThIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmmorexa [JOK
PP P https://m.eds00.ru/8a140f86
CBOHWCTBa
Brnucannble 1 onrcaHHbIe
58 9EeTBIPEXYTOJNILHUKH, UX PU3HAKH U bubmmorexa [JOK
. pexyr ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
Brncannble 1 onricaHHbIe
59 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U brbmmorexa LTOK
. pexyT ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTMMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OIMMCAHHBIX YeTHIPEXYTOJLHUKOB TIPH
peIIeHIH TEOMETPHYECKUX 3a1a4
62 B3aumHoe pacrnonoxeHue aByx bubnuorexa [IOK
OKPY>KHOCTEH, 00III1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
63 Kacanne okpyxHOCTEN bubmuoteka [IOK
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KonTponbHas padota mo Teme "Yriasl

https://m.edso0.ru/8a1410a8

64 B OK HOCTH. Biuca"nusie u 1 buGnuorexa [IOK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIMHMCAHHBIC YCTHIPEX yTOJIbHUKH
[ToBTOpEHNE OCHOBHBIX OHATUN U
65 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 buGnuorexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
66 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 bubnnorexa [JOK
A yp . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bubnuoreka [{OK
7 " 1
6 TOroBas KOHTPOILHAA paboTa https://m.edsoo.ru/8a142368
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
68 METOJIOB KYPCOB 7 1 8 Ki1accoB 1 bubnnorexa [JOK
A P . ’ https://m.edsoo.ru/8al420ac
000011IeHre 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 OrnpeneneHre TPUTOHOMETPUUECKUX 1 bubnnoreka [HOK
¢bynkuit yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEIECHUS 1
bubmuorexa [JOK
3 T 1
COpEMa KOCHHYLOR https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
bubmuorexa [JOK
5 T 1
SOpEMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bubmuorexa [JOK
T 1
6 cOpeMa CHITYCoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB
8 Teopema cunycoB 1
Haxosxnienue 1IMH CTOPOH U BEJIUYUH bubnunorexa [JOK
9 1
YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [JOK
1 P 1
0 CLEHHE TPEYTOMBHHKOB https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
11 P 1
CLCHHE TPEYTOMBHHKOB https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
12 P 1
CLCHHE TPEYTOMBHHKOB https://m.edsoo.ru/8al42ac0
13 Pemrenune TpeyroibHUKOB 1 bubmmorexa [OK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyroJbHMKOB" https://m.edsoo.ru/8a14392a
bubmuoreka [JOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUU MTOA00US https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE JIEMEHTBI bubnuorexa [JOK
mo00HbBIX puUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE JIEMEHTHI
oTI0OHBIX PUTyp
Teopema o mpou3BeIeHUN OTPEIKOB
20 XOpJ, TeopeMa O IPOU3BEICHUU bubnnoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
21 XOpA, TEOpEMA O IPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
99 XOpA, TEOpEMA O IPOU3BEICHUN bubnuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeIbHOM
93 IIpuMeHeHHEe TeopeM B pelleHUun bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHneHue TeopeM B pelIeHUH bub6nuorexa [IOK

reOMCTPHUICCKUX 3aaa4d

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



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHne TeopeM B pELLICHUH

bubmuoreka [JOK

25
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8a144578
KonrponsHas pabora o teme
26 "ITIpeoOpa3oBanue mogoous. bubnuoreka [IOK
Mertpuueckrue COOTHOUIEHHUS B https://m.edsoo.ru/8a1447a8
OKpy>xHOCTH"
97 Onpenenenue BeKTopoB. Ou3nuecKkuit bubnunoreka [HOK
U TEOMETPUYECKHUM CMBICII BEKTOPOB https://m.eds00.ru/8a144960
28 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHOKE€HHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoskeHue ¥ BEIUUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA HA YU CIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO)KEHUE BEKTOpa Ha YUCIIO
31 Pa3noxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunats! BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkalisipHOE TTPOU3BEICHNE BEKTOPOB,
33 €ro NpuMeHeEHNE I HaXO0KIEHUI bubmmorexa [TOK
p https://m.edso00.ru/8a14539c
JUIMH U yTJIOB
CkayisipHOE TTPOU3BEICHNUE BEKTOPOB,
34 €ro MPUMEHEHUE JIJIST HaXOXKICHUS bubmmorexa [JOK
https://m.edso00.ru/8a14550e
JUTHH U yTJIOB
35 Pemienue 3a1a4d ¢ TOMONIBIO BEKTOPOB bubmnorexa LIOK
p https://m.edsoo.ru/8al44c3a
bu6mmoreka [IOK
36 Pemenwe 3a1a4 ¢ MOMOIIBIO0 BEKTOPOB

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



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

[IpuMeHeHne BEKTOPOB IS PELLECHUs

37
3a1a4 HU3UKH
38 KonrponsHas pabora o teme bubnuoreka [IOK
"Bekrops!” https://m.edso00.ru/8a145b08
39 JlexkapToBbI KOOPJIMHATHI TOUEK Ha
IJI0CKOCTH
bubmuoreka [JOK
40 0% i
PABHEHHE HPAMOH https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsaMon
bu6mmoreka [IOK
42
¥PaBHEHHE OKpYKHOCTH https://m.edso0o.ru/8a14635a
Koopaunats! Touek nepeceueHns bubnuoreka [IOK
43 .
OKPY>KHOCTH U TIPSAMOM https://m.edso00.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUU
44 FGOMGHT Hq:fxnx 34, I:lq ’ bubmorexa LHOK
P A https://m.edso00.ru/8a14635a
MPAKTUYECKHX 337124
MeToa KOOpAMHAT IPU PEIICHUU
45 FCOMGHT Hq:fKHX 34, Ie)lq ’ bubmorexa HOK
P A, https://m.eds00.ru/8a146620
MPAKTUYECKHX 3a7a4
MeTto1 KOOpAMHAT MPH PEIICHUN
46 FCOMGHT I/IHSCKI/IX 34, Ie)lq ’ bubmorexa HOK
p et https://m.edso0o.ru/8a14635a
MPAKTUYECKHX 3a7a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa LHOK
p .\ P https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [IpaBriIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIIEHUE UX BJIEMEHTOB https://m.edsoo.ru/8a146fda
49 Yucno n. J[nHa okpykHOCTH bub6nuorexa [IOK



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

https://m.edsoo.ru/8al472c8
bubmuoreka [JOK

S0 Hueno m. Jlmina okpyskiocTH https://m.edsoo.ru/8al14714c
51 JlnmvHa TyTH OKPYKHOCTH
52 Panuannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, ceKTopa, CerMeHTa bubmmorexa [JOK
https://m.eds00.ru/8a147426
54 [Tnomanp kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edso00.ru/8a147750
55 [Tnomanp kpyra, cekTopa, cermeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsITHE O NBMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapannensHbIi IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso0o.ru/8a147f16
59 [TapamtenpHbIN IEPEHOC, TOBOPOT
60 [TapannenpHbIi IEpEHOC, TOBOPOT
61 [Ipumenenue qBUKEHUN TPU bubnuoreka [IOK
pELIEHNH 3a/1a4 https://m.edso0.ru/8a1480e2
KonTponbHas paboTa mo Temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [I[BH>KEeHHUS TITOCKOCTH"
IToBTOpEeHue, 0600IIEHNE,
63 CI/ICTeMpaTI/ISaI_II/ISI 3IEHI/II7I. N3mepenue bubmmorexa [TOK

TreOMCTPHUICCKUX BCIINYHH.

https://m.edso0.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TpeyroapHUKH

64

65

66

67

68

[ToBTOpEeHME, 0000MIIEHNE,
CHCTEeMaTH3alus 3HaHUH.
[TapannensHble U IEPICHIUKYISIPHBIC
MpsIMbIC

[ToBTOpEeHME, 0000MIIEHNE,
cHUCTeMaTHh3alis 3HaHHH.
OKpy>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHus. Y iibl
B OKPY>KHOCTH

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3als 3HaHui. Brimcanubie
Y OMHCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

bubmuorexa [JOK
https://m.edso0.ru/8a148920



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomerpus
Pacrnio3HaBaTh M3y4eHHBIC reOMETpUYECKHE (DUTYPBI, ONpPENesaTh HX
B3aMMHOE pACIIOJIOKCHHE, HW300pakaTb T'eOMETpHUYECKHe (UTYPHI,
6.1 BBINOJIHATh YEPTSKU 1O YCIOBHIO 3a1a4yd. V3MepsTh JMHEHHBIC U
YIJI0BBIE BEJTMYMHEI. Penrate 3a1auu Ha BBIYHCICHUE JJIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jenate TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B
6.2 peaJIbHOM JKM3HH, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Pazmuuarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUIHHBI
6.3 CTpouTh 4epTekH K T€OMETPUUECKHUM 3a/1a4aM
[Tonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJIBLHUKOB, UCTIOIB30BATh
6.4 MPU3HAKKA U CBOKCTBA PABHOOCAPEHHBIX TPEYTrOJILHUKOB IPU PEIICHUN
3aa4y
65 [IpoBoAWTh  JOTMYECKHE  PACCYKIEHUS C  HCIOJb30BAHUEM
' T€OMETPUUYECKUX TEOPEM
[Tonb3oBathCs pU3HAKaAMU paBeHCTBa MPSIMOYTOJIHBIX
6.6 TPEYTOJIBbHUKOB, CBOMCTBOM MEIHWAHbI, TPOBEAECHHOW K THUIIOTCHY3E
MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
OnpenensiTh NMapauieTbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
6.7 o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs mapajiebHOCTh MPSMBIX C
' MTOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSIMON O TOYEK
JIPyrou MpsMoi
6.8 Pemiate 3amaun Ha kieryaToil Oymare
69 [IpoBOIUTH BBIUMCIICHUS] W HAXOJWTh YHCIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




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

CeKylllel. PemaTe nmpakTuyeckue 3a1aui Ha HaXO0KJICHUE YIII0B

BHaI[GTb IIOHATHUCM TCOMETPHUICCKOI'O MECTa TOYCK. YMeTh

6.10 OTIPENICATh OWCCEKTPHUCY yria W CEePEAUMHHBIM MEePHESHIUKYISIp K
OTPE3Ky KaK FreOMETPUIECKHE MECTa TOUEK
DopMyTUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 IuaMeTpa OKpPYKHOCTH, TIOJIb30BAaTbCd HUX CBONCTBaMH. YMeETh
MIPUMEHSITH 3T CBOMCTBA MPH PEIICHUN 3319
Bnanerr MOHATHEM ONMCAaHHOH OKOJO TPEYTOJbHUKA OKPYXHOCTH,
yMeTb HaxoiuTh e€ meHtp. I[lomb3oBarbes (akramMu O TOM, 4YTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYISIPHl K CTOPOHAM TpPEYTrOoJbHHKA
MEPECEKAIOTCA B OJIHOM TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BaThCS
6.13 TEOpEeMOW O TEPHNEeHIUKYISIPHOCTH KacaTeIbHOW U paauyca,
MPOBEEHHOTO K TOUKE KACaAHH
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon o
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS UX CBOWCTBAMU TPU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUCHUS MEIHWaH TPEYTrOJbHHUKA
' (TIeHTpa Macc) B peIeHUH 3a1a4
63 Brnagerp mnoHsTHEM CpedHEW JHHUM TPEYroJbHUKA W TPAINeluH,

MPUMEHSITh HUX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




ITons3oBatbcst Teopemont Paseca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMEHATE UX IJIA PCIICHUSA IIPAKTUYCCKUX 3aJa4

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYTOJIbHUKOB B  PELICHUU

o4 reOMETPUUECKUX 3a7a4
[Tonws3oBarbes Teopemoit [Iugaropa st penieHns reoMeTpHUeCKuX U
65 mpakTU4yeckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJeNIb B
' MIPaKTUYECKHUX 3a/layaX, CaMOCTOSITENbHO JIeNIaTh YEpPTEX U HAXOJIUTh
COOTBETCTBYIOIINE AJTUHBI
Bnagers moHATHSIMH CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
6.6 MPSMOYTOJIBHOTO TPEYroJibHUKA. [l0Jb30BaThCS ITUMHU TOHSATHUSMU
JUISL pEIIeHUs TPAKTUYECKHX 33124
Boruncnsate (pa3sau4HBIME  crioco0aMu) IUIOMAAb TPEYrojJbHUKA U
6.7 IUIOLIAIM  MHOTOYrOJbHBIX (uryp (Iosib3ysch, IJ€ HEOO0XOAUMO,
' KaJbKYIITOpoM). IIpUMEHATh MOny4eHHbIE YMEHUS B IPAKTHUECKHUX
3a/1ayax
Bnagers MOHATUAMHU BOIMCAHHOTO U LIEHTPAJIIBHOTO YIJIA, UCIIOJIb30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIiIax MEeXAy XOopAaMu (CEeKyIIMMHU) U
' yrie MeXAy KacaTelbHOW M XOPIOW NpH PEHIEHHH IE€OMETPUUYECKUX
3a1a4y
6.9 Bnagerp mNOHSATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, TNPUMEHATh
' CBOMCTBA OMMCAHHOI'O YETHIPEXYIOJbHUKA IIPY PEIICHUN 3a7a4
IIpumeHsTh TOMyYeHHBIE 3HAaHMS HA IPAKTUKE —  CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENH IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJ00us U
TPUTOHOMETPUHU (IIOJIB3YSCH, I1Ie HEOOX0AUMO, KAJIbKYISTOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomeTpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MIOMOIIBIKO PA3JIMYHBIC J3JICMCHTBLI MPAMOYI'OJIBHOI'O TPCYrOJIbHHUKA




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

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJICHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMU BEIIMUMHAMUA

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

IMPUMCEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers monstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
momo0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O TMPOU3BEACHHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTelIbHOMU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCIACHUEC BCKTOPOB

IJId HAaXOKACHHWA NJIMH U YT'JIOB

ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUH T€OMCTPUYCCKUX U MPAKTHYCCKUX 3a1a4

Brnagers DNOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBl AYI'M OKPYKHOCTH M paJuaHHOW Mephl yrIia,
YMEThb BBIUMCIATH ILIOMAAbr Kpyra W ero yacred. IIpumensrts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu v EHTpbl CUMMETPHUH (UTYD, TPUMEHSTh JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJCNH ISl 3ajay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHEHHEM TION00MS |

TPUTOHOMETPUUYECKUX (PYHKLUH , T/Ie HEOOXOIUMO, KAIBKYIATOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

I'eomeTpus

Havanbuble nonsTusa reomerpuu. Touka, mpsimasi, OTPE30K, Jyd. YTOIL
Buner yrnos. BeprukanbHble W CMEXHBIE yriibl. buccekTpuca yria.
Jlomanasi, mHoroyrosbHuUK. IlapannenbHOCTh M NEPHEHIUKYISIPHOCTH

IIPSIMBIX

6.2

Cummetrpuunble (urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHH.

[IpuMepsl cHMMETPHH B OKPYXKAIOIEM MUPE

6.3

6.4

OCHOBHBIE TTOCTPOCHHUSI C MTOMOIIBIO IIUPKYJS U JIMHEHKU. TpeyroyibHUK.
BricoTa, Mennana, OucceKkTpuca, uX CBOMCTBA

PaBHOOepeHHBIE ¥ PaBHOCTOPOHHUI TpeyroabHUKUA. HepaBeHCTBO

TPEYroJIbHUKA

6.5

6.6

CBoiicTBa W TpPU3HAKA PABHOOCIPEHHOrO TpPEyrojbHHUKA. I[Ipu3HaKu
paBEHCTBA TPEYTOJbHUKOB

CpolicTBa W MNPpU3HAKK  IIAapaJlUICIIbHBIX  IIPAMBIX. CYMMa YriioB

TpPEYroJIbHUKA. BHEIIHNE yIIIbI TPEeYroJbHUKA

6.7

[TpsimoyronbHbIN  TpeyroibHUK. CBOWCTBO MEAMAHBI INPSMOYTOJIBHOTO
TpeyrojibHUKa, MpoBeNEHHON K runoteHyse. IlpusHaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°

6.8

HepaBenctBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa o OonblieM yrie u OoNblIel CTOpoHE

TpeyrojbHuKa. [lepnenauKynsap u HaKJIOHHas

6.9

6.10

6.11

I'eomerprnueckoe Mecro Touyek. buccekrpuca yriaa M CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb W KpyI, XOpJa M JuaMeTp, HUX CBOWCTBAa. B3amMmHoe
pacronoXeHue OKPYKHOCTM W mnpsiMor. KacarenbHas W cekymas K
OKPYXHOCTH

OKPY)KHOCTB, BIIMCaHHAsA B YI'OJI. BrucanHas u onucaHHas OKPY’KHOCTHU

TPEYroJIbHUKA



8 KUIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 YeteipéxyroapHuku. [lapannenorpamMM, ero npu3Hakyu U CBOMCTBA
6.2 [IpsiMOyTroaBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpaneuunsi, paBHOOOKass Tpamenusi, e CBOWCTBA W  IPHU3HAKH.
' [IpsiMoyronbHas Tpanenus
6.4 Merton yaBoenust meauansbl. Llentpanbaas cummetpusi. Teopema Daneca u
' TEeOpeMa O MPOIOPLUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
[Tomobue TpeyronpbHUKOB, Kod(hdumueHT moaodus. [IpusHaku momoows
6.6 TpPeyrojibHUKOB. [IpuMeHeHHe nNoA00MsT HpU PpeIIEeHUH IMPAKTHUYECKHX
3aja4
67 @opmynbl Ui IUIOLAJM TPEYrojbHHUKA, MapajulejorpamMma, poMmba H
' Tpaneuuu
6.8 CpoiictBa mromaneii reomerpudeckux ¢uryp. OTHOIIEHHE IUIOMIAICH
' mo00HbBIX puUryp
69 Bbluncnenne 1uiomaned TPEYroabHUKOB M MHOTOYTOJBHMKOB — Ha
' KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopems! I[ludaropa mnpu perieHuH
' MPAKTUYECKHX 3a/1a4
CuHyc, KOCHHYC, TAHT€HC OCTPOr0 YIJla IPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. [pPUrOHOMETpPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Brincansble M LeHTpajibHBIE YTJIbI, YTOJI MEXKAY KacaTeJbHOM M XOpIOH.
' VYTasl MeXYy XOpJaMH U CEKYIIUMHU
6.13 BrnivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI
6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTed. Kacanme oxkpyxHOCTEH.

9 KJIACC

OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM



Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomerpus
6.1 Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXKIECTBO. POPMYJIbI IPUBEACHMUS
Pemenune TtpeyroinbHukoB. Teopema KOCHMHYCOB U TEOpeMa CHUHYCOB.
6.2 Pemenne mpakTuueckux 3ajgad C HCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodne cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mnpousBeneHUU OTPE3KOB XOPA, TEOPEMbl O MPOU3BEICHUU
' OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe KacaTeJIbHON
Bekrop, nmnmmHa  (MOIyZb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
. MIPOTUBOMNOJIOKHO HAaIMpPaBIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BeKTopaMmu. PasznoxkeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
. Koopaunatel Bektopa. CkaliipHOE MPOU3BEACHHUE BEKTOPOB, MPHUMEHEHUE
' JUISL HAXOXKAECHUS JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHMS MPAMOU U OKPYKHOCTH
6.7 B KOOpJIMHATAX, [IepeceyeHUue OKPYKHOCTEH U MpsIMbIX. MeToa KOOpAUHAT U
€ro NprUMeHEeHue
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JnunHa okpyxxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYMCICHHE AJINH
' JyT OKPY’KHOCTEN
6.10 [Tnomanpe kpyra, ceKTOopa, CerMeHTa
6.11 JIBUKEHUs TIJIOCKOCTH U BHYTPEHHHE CUMMETPUH (QUryp (3JIeMEHTapHbIe
' npencrasienus). [Tapamiensuslit nepenoc. [ToBopot

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIETO OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM pe3yJbTaTaM
NPOBEPAEMOro OCBOCHMS OCHOBHON 00pa30BaTe/IbLHON NMPOrPaMMbl OCHOBHOIO
TpeOoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

1 YMeHne OIICpHUPOBATE IMOHATUAMU: MHOXKECTBO, IMOAMHOXKECTBO,



olepalnyy HaJ MHOXXECTBAMM; YMEHHE OINEpUpPOBATh MOHATHAMU:
rpad, cBsa3HbBIN rpad, AepeBo, LUK, MIPUMEHITh UX MPH PEUICHUH
3aja4; yMEHHE HCIHOJb30BaTh TIpaduuecKkoe MpeCTaBICHUE
MHOJKECTB [UJIsl OMHMCAHUS pPeajbHBIX IMPOLIECCOB U SIBICHUMU, MPH

pELICHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue OmnepupoBaTh IOHATUAMU: OIPEACICHHE, AaAKCUOMA,
TeopeMa, JI0Ka3aTeIbCTBO; YMEHME pAaclO3HABATh HCTUHHBIE U
JIO’KHBIC BBICKA3bIBAHUsA, IPUBOJIUTH IPUMEPHl U KOHTPIIPUMEPHI,

CTPOUTDH BBICKA3bIBAHUA U OTPpULAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHITUSAMU: HATYPAIIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIJO, JEIMMOCTh HATYpaJbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 11€JI0€ YHUCII0, MOJIYJIb YKCIIa, OOBIKHOBEHHAsI IPO0Ob U
JecATUYHAs JpoOb, CTaHAAPTHBIA BHJ YHCIA, pallMOHAIBHOE
YKCII0, UPPALMOHAIBHOE YHUCIO, apUPMETHUECKUNH KBaJpaTHBIN
KOpPEHb; YMEHUE BBINOJHATH JEUCTBHUS C YHUCIAMU, CPABHUBATH U
YHOPSAIOYMBATh YHUCIA, MPEJICTABIATh YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATh YMCIIA; YMEHHME AENaTh NPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIIEHUM

YMmenue ONCpHUpOBATH IMOHATUAMU: CTCIICHDb C LCJIBIM ITOKAa3aTCJICM,
apudMeTHIecKuit KBaJ[paTHBIN KOpEHbB, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHON CTeneHW OoJjbllle eIUHUIBI; YMEHHE BBINOIHATh
pacu€tel mo ¢dopmynaM, NpeoOpa3oBaHUs IENBIX, JIPOOHO-
palMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUN C KOPHIMHU, Pa3IOKEHHUE
MHOI'o4J€Ha Ha MHOXHUTCIHW, B TOM YHCJIIE C HCIIOJIbB30BAHUEM

(I)OpMy.]'I Pa3HOCTU KBAAPATOB U KBaJApaTa CYMMBI U Pa3HOCTHU

YMeHHe  OnepupoBaTb  IOHATHAMHU:  YUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHUE pellaTb JHWHEHHBIE U
KBaJIpaTHbIE ypaBHEHHUS, APOOHO-pAallMOHANIbHBIE YPAaBHEHMS C
OJHOW IIEPEMEHHOM, CUCTEMBl JBYX JIMHEWHBIX YpPaBHEHHI,
JMHEHbIE HEpaBEHCTBA M WX CHUCTEMBI, KBaJpaTHbIE U IPOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHUCIE
IIPU PELICHUH 33/1a4 U3 APYTHX NPEIMETOB U IMPAKTUYECKUX 3a/1ad;

YMCHHUEC HCIIOJIB30BATH KOOPAWHATHYHKO NPAMYIO U KOOPAHHATHYIO




IUIOCKOCTh JJISi M300paKeHUs PEleHU ypaBHEHM, HEPAaBEHCTB U

CHCTEM

YMeHue ornepupoBaTh MOHATUSAMH: (GYHKIHS, rpaduk (QyHKIUH,
HyIM (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIllee W HAUMCHBIICEC 3HAYCHUS
GyHKIMW; ~ yMEHHME  ONEpUpOBaTh  TMOHATHAMHU:  HpsMas
NPONOPIMOHAIBHOCT,  JIMHEWHas  (QYHKIUS,  KBaJIpaTU4HAs
¢yHKkuus, oOpaTHasi MPOMOPLUUOHANIBHOCTD, Tapadoa, rumnepoona;
YMEHHUE CTPOUTh rpaduku (yHKIUH, UCHOIB30BATh TpauKH IS
OTIpEeNIeJIeHUs] CBOIMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEUICHHUs
3aj]]a4u U3 JIPYTUX YYEOHBIX NMPEJAMETOB M PEAbHOM JKU3HU; YMCHHE

BbIpaXkaTh OpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMYUHAMU

VYMeHue ~ omepupoBarh  MOHATHAMU:  IOCJEIOBATEIbHOCTb,
apugmernyeckas M TIeOMETpUYEecKas IMPOrPECCHM; YMEHHE
UCIOJIb30BaTh CBOMCTBA IOCJIENOBATEIBHOCTEH, (HOPMYIIBI CyMMBI
u oO0lero wieHa MpU PEUICHWU 3aJad, B TOM 4YHCIE 337ad U3

APyrux y‘le6HHX npeaAMCTOB U peaanoﬁ KHN3HU

YMeHue penath 3a7au pa3HbIX TUIIOB (B TOM YHCJI€ HA IPOLICHTHI,
JIOJIM ¥ 4YacCTH, JBW)KEHHUE, paboTy, LIEHy TOBAapOB U CTOMMOCThb
MNOKYIOK M YyCIyr, HaJoTH, 3aJayd U3 00JacTh YNpaBieHUs
JUYHBIMH M CEeMEHWHbIMM (UHAHCAMHU); YMEHUE COCTaBIATh
BBIPDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBHUIO
3a]a4M, HCCIEN0BaTh IIOJYYEHHOE pEIICHHE W  OLCHHUBATh

HpaB,ZLOHOI[O6HOCTB MOJIYYCHHBIX PC3YJIbTATOB

VYMeHue onepupoBaTh MOHATHAMU: (HUrypa, TOYKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHasl, YroJ, MHOTOYI'OJbHUK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIN " PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYroJbHUK, MeIuaHa, OMCCEKTpuca U BbICOTa
TPEYroJbHUKA, YETBIPEXYTOJbHHUK, MapajjieiorpaMM, poMmo,
NPSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C THPOCTPAHCTBEHHBIMH (DUTYpaMu;
YMEHHE pelaTh 3a/1a4i, B TOM YUCIIE€ U3 TIOBCETHEBHOM KU3HU, Ha
HaxXOXJEHNE TIEOMETPUYECKMX BEJIWYMH C  [PUMEHEHHEM

M3YYEHHBIX CBOMCTB GUryp u (pakToB

10

YMeHne omnepupoBaTh MOHITHSMU: PaBEHCTBO (PUTYp, paBEHCTBO



11

12

TPEYrOJILHUKOB; MapaJICIbHOCTD M MEPIEHIUKYISIPHOCTD IPSMBIX,
yroJd MEXIy NPSMBIMH, NEPHCHAMKYISAP, HAKIOHHAS, MPOSKIHS,
nogodue  ¢uryp, 1NOAOOHBIE  TPEYrOJbHUKH,  CHMMETpPHUS
OTHOCHUTEJBHO TOYKU U NPSMOH; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO M mojmoOue  ¢uryp,  napauiedbHOCTh U

MEPIEHIUKYIAPHOCTD MPSIMBIX B OKPYKAIOIIEM MHUpE

YMeHue omnepupoBaTh IOHATHUSAMHU: JUIMHA, DPACCTOSIHUE, YIOJ
(BeMuMHA yIiia, CUHYC M KOCHHYC yIJla TPEYrOJbHHUKA), IUIOIIA/Ib;
YMEHHE OIICHHMBaTh pa3Mepbl INPEAMETOB U OOBEKTOB B
OKpY’KalOIIeM MHpe; YMEHHE MPUMEHSTh (POpMYIbl epuMeTpa U
IUIONIAId MHOTOYIOJIbHUKOB, JJIMHBI OKPY)KHOCTH M ILIOLIAIH
Kpyra, oObeMa MNpPSIMOYrOJIbHOIO Hapajielenunesa; yYMEHHE
IIPUMEHATHh IPU3HAKM PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yIJIOB TPEYTrOJIbHUKA, TEOpeEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOILUEHUS ISl BBIYMCIEHUS JJIUH,

pacCcTOAHUH, TJIOIIAACH

YMmenue wuzo0pakaTh IUIIOCKME GUTYpHl M HX KOMOWHaIUW,
IPOCTPAHCTBEHHBIE (PHUTYPBHI OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WJIU

CHUMBOJIbBHOMY OITMCAHUTIO

13

14

YMmenune ONEprupoOBaTh IMOHATHAMU: [MPAMOYTOJibHasA CHCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BECKTOP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCIIO, CKaJdpHOC MPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJB30BATb BCKTOPbI M KOOPAWHATHI IJId
NpEaACTaBJICHUA JaHHBIX U PCIICHUA 3a/la4, B TOM YUCJIC U3 APYTUX

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue onepupoBaTh MOHATUSMHU: CTOJIOMKOBBIE M KPYTOBBIE
auarpamMmbl, TaONMUIBL, CpelHee apuMeTHYecKoe, MeauaHa,
HanOoJIbIIIee U HAaUMEHbIIIee 3HAUYCHHS, pa3Max YHCIOBOr0 Habopa;
YMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH U MPEOOpPa3OBHIBATH
uHpOpMalKIO, MPEACTaBICHHYI0 B Ta0lMIaXx W Ha Juarpammax,
OTpakaroIlllyl0 CBOWCTBA M XapaKTEPUCTUKU peabHBIX MPOLIECCOB
U SBJICHUH; YMEHHME pacloO3HaBaThb W3MEHYMBBIE BEJINYUHBI B

OKpYXaroIieM MUpe

15

YMeHue onepupoBarh MOHATUSAMU: CIyYalHBIA OMBIT (CIy4aiHbII



16

HKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXO)
CJIy4alfHOT'O OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTH CIy4alHBIX COOBITHH B OMBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH; YMEHHE PelIaTh
3aJja4d METOAO0M OPIaHU30BaHHOI'O NEpedopa U C UCIOJIb30BaHUEM
IpaBUjIa YMHOXEHHS; YMEHHE OLEHUBATh BEPOATHOCTH PEaIbHbIX
COOBITUH U SIBIEHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpYXKAlOIIEM MHUPE U B JKU3HHU;
3HAaKOMCTBO C TIOHSITHEM HE3aBHUCHMBIX COOBITHIA; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BoIOMpaTh MOAXOASIINNA W3YYEHHBINH METOJ JUIS PelICHHUS
3a/1auu, MPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH
B TMpPUpPOAEC M IKU3HHU, pACIO3HaBaTh IIPOSIBJICHHE 3aKOHOB
MaTEeMaTHUKUd B HMCKYCCTBE, OMHCHIBATH OTAEIbHBIC BBIIAIOIIHECS
pe3ynbTaThl, IMOJYyYEHHbIE B XOJE€ pPa3BUTHS MATEMaTHKU Kak
HAyKH, MPHUBOJIUTH MPUMEPHl MATEMATUYECKUX OTKPBITUH M HUX

aBTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

1 Yucna 1 BBIYUCIIEHUS

1.1 Hatypanbsble u nensle yncina. [I[pu3Haku 1e1MMOCTH LENBIX YUCEN

1o OOBbIKHOBEHHBIE M JECATUYHBIE JpOOM, TMPOLEHTH, OECKOHEUYHbIE
' MepHOANYECcKHe Ipoou

13 Pannonanehpie uyncia. ApudmMerndyeckue omnepanuu ¢ panvoHaIbHBIMU
' qHclIaMu

14 JelicTBuTenpHbIe uncaa. Apu@MeTHYeCKrne Omepalun ¢ ACHCTBUTEILHBIMHU
' qHclIaMu

Le [TpuOnuxE€HHBIE BBIYMCIECHUS, TpPaBUia OKPYIJICHMS, MPUKUIKA M OLEHKa
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanyuecKue BHIPAKCHUS




2.1

bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )

Crenenn ¢ neasM ITokazareiaeM. CTereHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIICM.

> CBoiicTBa CTENEHU
2.3 MHorousieHbl
24 AnreGpanueckas qpoob
’g Apudmernueckuii  KOpeHb  HaTypalbHOH  cremeHd.  JleWCTBUS  C
' apu(METHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Ienble u npoOHO-panoHabHbIe ypaBHEHHs. CUCTEMbl M COBOKYIHOCTH
' ypaBHEHUH
32 Ienbie u apoOHO-paLMOHaNbHbIE HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH
' HEpPaBEHCTB
3.3 Perienne TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEHN
42 Apudmernueckass u reomerpuyeckas mnporpeccun. Dopmyna  CIOXHBIX
' IIPOLICHTOB
5 OyHKIMH
OyHkius, crnocodbl 3amanus  QyHkouu. I'padux  Gynkmum. O6nactsb
OTIpeNleNIeHUs] W MHOXXECTBO 3HaueHWi ¢ynkmmn. Hymun  QyHkmum.
5.1. [IpoMexyTku 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
Makcumymbl U MUHUMYMBI (yHKkiuu. HauGonbiiee M  HauMeHbIee
3Ha4YeHHEe (PYHKIUHU HA IPOMEKYTKE
6 KoopannaTsl Ha IpsIMOil U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpYy>KHOCTb U KpyT




7.5 N3mepenne reoMeTpu4ecKuX BEITUUYUH

7.6 BekTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* 'eometpust, 7-9 kiaccel/ Atanacsin JI.C., Byryzos B.®., Kagomiies

C.b. u npyrue, AxunonepHoe o6miectBo «M3narenbctBo «IIpocBenieHue;

* ['eomeTpust: 7-9-e xnaccel. ba3zoBeiii ypoBeHb. YueOHuK K HOBoMy DIT.
YMK “T'eometpust Aranacsia JI.C.”. ®I'OC | byty3oB Banentun ®egoposud,

Aranacsu JleBon CepreeBuu.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
Metoauueckue nocoOue K mpeAMETHON JTMHUN YYeOHUKOB 10

reomerpu JI. C. Atanacsna, B. @. byry3osa, C. b. Kagomuesa u ap. 2-¢
U3,

ctep. Mocksa "lIpocsemenne” 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



bu6mmoreka IJOK
https://resh.edu.ru/
https://urok.apkpro.ru/

https://education.yandex.ru/main
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