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HOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pa3/AeliOB HIKOJBHOW MaTEMaTUKH,
UMEIOINI CBOEH 1eNbi0 00eCleYnTh M3Y4YeHHE CBOICTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAECTCI HA  JIOTMYECKYIO,
J0Ka3aTenpbHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpur Ha YpOBHE OCHOBHOTO
oOurero oOpa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS MPOBOJIUTH
J0Ka3aTeJbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, T0KA3bIBATh
HUCTUHHBIE YTBEPXKJCHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCykJieHusT «OT TMPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoii nenpl0 H3ydeHUsT T€OMETPUHU SBISIETCA HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEHICHUU KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOyyaromuiicss TOJDKEH HayYUThCs
ONPENENIUTh FEOMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIM 4YEPTEXK WIH
PUCYHOK, HAITH IUIOLIAAb 3€MEJIIBHOIO YYaCTKa, pACCUYUTATh HEOOXOAUMYIO UTHHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOdyemble pa3Mephbl Tapaxka isi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAs, BHIYMCIMUTENbHAS JUHUS B M3YYEHUU T€OMETPHUHU.
[Ipu pemeHuun 3amay NPaKTUYECKOTO XapaKTepa OOy4arOUIUHCs YUUTCS CTPOMTH
MaTE€MaTUYeCKUEe MOJEIU pPEAJbHBIX JKU3HEHHBIX CHUTYallMi, MPOBOAUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBATHOCTH ITOJYYEHHOTO pPE3yJIbTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMHU Y4EOHBIMU
MpeMETaMH, MOTUBUPOBATh UCIOJIb30BaTh OMPEACIICHNUS TEOMETPUUECKUX (PUTYP
U TIOHATUH, EMOHCTPUPOBATH NMPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsI3W Hambojee spPKO BUIHBI B Temax «BekrTops»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnpiii kypc «l'eomeTpus» BKIIOYAET CICAYIOIIMNE OCHOBHBIC Pa3/IeibI
comepxkanusi: «['eomerpuueckue ¢Gurypel M UuX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus mogo0usy.

Ha n3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce
— 68 JacoB (2 yaca B Henento), B 8 kinacce — 68 yacoB (2 yaca B Hezmelno), B 9
KJacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hauanbnble noustus reomerpun. Touka, IpsiMasi, OTpE30K, JIyd. YToJI. Buuasl
yriioB. BeprukanbHble © cMexHbIE yIUIBl.  buccektpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenpbHOCTh ¥ EPIEHIUKYIAPHOCTD NPSAMBIX.

Cummerpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOMIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TpPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpHU3HAKU PaBHOOEAPEHHOTO TpeyrojapHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M MPU3HAKU NapaJIEIbHBIX OPsAMbIX. CyMMa yrioB TPEyroJbHHKA.
Bnenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MPSAMOYTOJIBHOIO
TPEYyroJibHHUKA,  IPOBEAEHHOM K  rumnoreHy3e. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroJIbHBIN TPEYTOJIbHUK C yTII0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbIIeM yrjie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTto TOuyek. buccexkrpuca yriaa W CEpeOUHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OkpyXHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. BzaumHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHas M cexylas K OKPY>KHOCTH.
OKpy»XHOCTb, BOHMCaHHas B yroj. BnucaHHas W ONUCaHHAs OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoucTBa. YacTHble
cllyyad MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiicTBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
IIpsimoyrosnbHas Tparnenus.

Meron ynBoenusi Meauansl. LleHTpanbHass cumMmerpus. Teopema Paneca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuu. LeHTp macc TpeyrojbHUKa.

[Togobue TtpeyronbHUKOB, Kod(pduuueHnt mnomodus. I[lpuzHaku nogoOus
TpEYroJbHUKOB. [IprMeHeHne noo0ust mpy peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa Tmomajeii reomerpudeckux ¢uryp. DopMynbl ais TUIOMIAAH
TPEYroJIbHUKA, MapajienorpaMma, pomo6a u Tpanenud. OTHOIIEHUE TIJIomaaei
no00HBIX GUryp.

Brruncnenne niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOrO yTIJjla MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUTOHOMETpUUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHele ¥ UEHTpaJbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOW M XOPIOU.
Yrael  MexJIy ~XOpJAaMM U CEKyIIMMHU. BrnucaHHble W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HIByX OKpyxkHocted. Kacanue
okpykHOoCTei. OO1ue KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KITACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMYIIbI MPUBEACHUSI.

Pemienue TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne npakTHuecKkMx 3amad C MCHOJIB30BAHUEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOW3BENECHHM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, mmuHa  (MOIyNb)  BEKTOpa, COHAIpaBICHHBIE  BEKTOPHI,
IPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTOopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE U1 HAXOXKICHUS JIJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPSMOW U OKPYKHOCTHU
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOrOYTrOJBHUKHU. JlnuMHa OKpyXHOCTHU. ['pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH IyTr OKpyXHocTel. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (Guryp (sreMeHTapHbIe
npeacrasienus). [lapamnensasbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCcKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA U peai3aliy ero
npaB, NPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUWM MPAKTUYECKUX 3a/1ad
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaKHOCTH MAaTeMaTH4ECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIHOM IMpodeccroHaTIbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHJMBUYyAIIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYECKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUA:

OpUEHTalMel B [JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYECKON HayKd Kak cdepbl uelIoBEYECKOi
JESATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (popmMupoBaHHMEe KYJbTYPbl 310POBbSI U
IMOUMOHAJIBLHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUYECKUE 3HAHUSA B HMHTEPECAX CBOETO
3I0pOBbS, BEACHUS  3J0POBOro  00pa3a  KU3HU  (30pOBOE  MHTAaHUE,
cOQTaHCUPOBAHHBI PEXKUM 3aHATHM M OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCHH, TPHU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOT0 K€ IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHNE:

OpUCHTAlMEN HA NMIPUMECHEHHE MATEMAaTUYECKUX 3HAHUH T PEIICHUS 3aj1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS IIOCTYIIKOB M
OLIEHKM WX BO3MOJKHBIX TIOCJICACTBUM JIsi OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
r100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) apanTanusa K M3MEHSAKIIUMCS YCJOBHUSM COUMAJIBHOM U NPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPUOOpEeTaTh B COBMECTHOM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HaHHWK, B TOM YHCIIE
(dhopMyIHpOBATH UJIEH, TIOHSTHUS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEU, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYKO  CHUTYaIMIO0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OpPMYJIHPOBATH W OICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eCTBUA

ba3oBble Jijornueckue aAedcTBUA:

e BBUBJISITh M XAPAKTEPHU30BaTh CYLIECCTBCHHBIC NMPU3HAKKM MATEMAaTHUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMYyIHPOBATH
ONPENICIICHUSI  TOHATUW, YCTaHABIMBATh  CYIIECTBCHHBIA  IPHU3HAK
KJaccuuKau, OCHOBAaHUS JIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH MW  NPeoOpPa3OBBIBATH  CYXKJCHUS:
YTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, CAMHUYHBIC, YacCTHBIE M OOIIueE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [JaHHBIX, HAOMIOJCHUSIX W YTBEPKICHUSX,
npeaiaraTh KpUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHH 110 aHAIOTHH;

pa3dupaTh T0Ka3aTelbCTBA MATEMATHUECKUX YTBEPKIACHHM (TPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBHIOMpaTh HaWOoJIee TMOAXOMAIMUNA C YIETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WMHCTPYMEHT MO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH,, (PUKCUPYIOUIUME MPOTUBOpEUUE, MNpoodiieMy,
CaMOCTOATEJIbHO YCTaHaBIIMBaThb MCKOMOE M JIlaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSATEIBLHO COCTABJICHHOMY TIUIaHYy HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOATENHHO (PopMyIHUpPOBaTH 00OOIIEHUS M BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO HAOJIOIEHUSI, HUCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TAKXKE BbIIBUrATh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOJAMMBIX /IS PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (OPM IIPEJICTABICHMUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS MHPOPMALUA UM HWILIFOCTPUPOBATH
pellaeMble 3aJaud  CXeMamH, JuarpaMMaMH, HWHOM Trpadukoil u HX
KOMOMHAIIUSIMHU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHUSIM, MPEAJI0KEHHBIM
YUHUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCaJIbHLIC yqeﬁnble }IQﬁCTBHﬂ:

BOCIIPUHUMATH U (hOPMYTUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy pEeIIeHUs
3a71a49, KOMMEHTHPOBATH MOJTYUYCHHBIN pe3yiIbTar;

B X0JIe 00CY>KJICHHSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMBI, PEIaeMON 3a/au, BHICKAa3bIBaTh UJCH, HAIICICHHBIE Ha TIOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTUX
YYaCTHUKOB JHAajora, OOHApYKHWBAaTh Pa3jIMuUe W CXOJCTBO IO3UIIUH, B
KOPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yNbTaThl  PEHICHUS 3a/1a4H, IKCIIEPUMEHTA,
MCCJIeIOBAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aj1a4 IPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUY JTbHON
pabOThI MPU PENICHUH YICOHBIX MAaTeMaTHIECCKUX 3a1a9;

MPUHUMATh 1€ COBMECTHOM JAESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paloOThI, pachpeneisTh BUAB paboOT, JTOrOBapUBaTHCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YaCcTh paOOTHI
U KOOPJWHHUPOBATH CBOWU JECHUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOErO BKJaJa B OOMMN TMPOIYKT MO KPUTEPHSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMU B3aNMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUIaH, aJIrOPUTM pelIeHUs 3aAaud (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTEJICKT.

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibrara
pELICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEINBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LIEJIA U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IETH,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 KJjacce OOyYaromMKCS TOIYUYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacnio3naBaTh M3y4eHHBIE TE€OMETpPUYECKHUE (UTYpPBI, ONPENEIsITh UX
B3aMMHOC PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuyecKue (GUTYpPHI, BBHITOIHITH
YEepTEXKU IO YCIOBUIO 3adaud. M3mepsTh JHUHEHHBICE W YIJIOBBIE BEIWYHWHBI.
PemaTe 3a1aum Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyI0 OLICHKY JIMHEHHBIX W YTIJIOBBIX BEJIMYMH MPEIMETOB B
peaJbHOM JKM3HHM, Pa3MepOB IPUPOJHBIX O0BEKTOB. PazamyaTh pa3sMepbl 3THX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh 4epTekKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a7a4.

[IpoBOIUTE JOTHMYECKUE PACCYKICHUS C MCIOJIBb30BAHUEM TI€OMETPHUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€¢  MOPAMOYTOJBHOIO
TPEYTroJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a]1a4.

OrnpenensiTe napauiebHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napaaeabHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSAHUI OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUUYECKHMX 3a7adyax C HCHOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHUN JBYX TNapajUICIbHBIX NPSAMBIX CeKylled. PemaTe mpakTHyecKue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mNOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACNSTh
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEePIICHANKYIISP K OTPE3KY KaK T€OMETPUICCKHE
MECTa TOYEK.

DopMynupoBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpIbl U JIHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI KX CBOMCTBAMU. Y METh IPUMEHSATh 3TU CBOKWCTBA MIPU
pEIIEHUH 3aa4.

BrnageTe MoOHATHEM ONMMCAHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonbp3oBarhecs (pakTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSI B OAHOM TOYKE, WU O TOM, YTO CEPEIAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY>KHOCTH, MOJb30BATHCA TEOPEMOM O
MEPIECHANKYJISIPHOCTH KacaTeJIbHOM U paanuyca, MPOBEAEHHOIO K TOYKE KaCaHHUS.



[Tonb30BaTHCS MPOCTEHIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, [IOHUMATh
UX NPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 KkJjacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHbIE BHJIbI UYETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T'€OMETPUUECKUX 3a7au.

[IpuMeHATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKa (LIEHTpa
MAacc) B pEIlICHUH 3a/1ay.

BnaneTs noHsiTHEM CpeqHEN JTUHUU TPEYroJbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA INPH PEUIEHWH TreoMeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca U TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHAThH UX IS PEILICHHUS
NPaKTUYECKUX 33/1a4.

[IpumeHsTh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T'€OMETPUYECKUX
3a/1a4.

[Tonp3oBaThes Teopemoirt [ludaropa mns pemieHHs TEOMETPUYECKUX H
npakTHueckux 3agady. CTpOUTh MATEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOSATENBbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brmangerp nNOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TPEyrojbHUKA. 110630BaThCsl 3TUMH MOHATHIAMU ISl PELLICHUS
NPaKTUYECKUX 33/1a4.

Beruucnare (pa3auyHbIMU cIOCOOAMHM) TUIOIIAIb TPEYTOJbHUKA U TUIOLIAIN
MHOTOYTOJNBHBIX ~ (QuUryp (mosib3ysich, TI€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHSATh MOTyYEeHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4ax.

Brnanerp NOHATUSMHM BIMCAHHOTO M UEHTPAJIbHOTO YIJIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax Mexay XopAaMH (CEKYyIIMMH) U YIiie MEXIy
KacaTeIbHOM U XOpAOU NPH PEIICHUH F€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONMMCAHHOIO YETBHIPEXYIOJbHUKA, IPUMEHSITh CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpumMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JUIS 3a/1a4 PEAIbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHUEM TMOJ00usS U TPUTOHOMETPUHU (MOJB3YSCh, A€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromMiicsi TOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAaXOOUTh C HUX
MOMOIIBIO PA3IMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE



IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJISATOPA) JJIUHBI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThCcs popMyliaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM Ui HAXOXXJIEHHSI COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUISl HAXOKJICHUS PA3JIUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pPELIEHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Bnagers monsTHsMM  mpeoOpa3oBaHHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. [lonb3oBarbes cBOMCTBaMU O100US TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAWUTh YIJbl y NOAOOHBIX QUryp.
[IpuMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKUX 3ajayax. YMETb HPUBOAUTH
MPUMEPHI TOI00HBIX QUTYP B OKPYIKAIOIIEM MHUPE.

ITosnp30BaTECS TEOPEMAMU O NMMPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHMMATh HUX T€OMETPUUYECKUNA U (PU3NYECKUI
CMBICJ, TPUMEHSATh MX B pPEHICHUH TeOMETPUUECKUX U (U3NYECKUX 3ajJad.
IIpuMeEHATH CKAIIPHOE NPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKACHUS JIJIMH U YIJIOB.

[lonb30BaThC METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUHN T€OMETPUUECKUX U MTPAKTUYECKUX 3a]1a4.

Branete NOHATHSMH NPABUIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYXXHOCTH M paJuaHHOW MEpPBI YIVIA, YMETh BBIYHCIATH ILIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh MoJy4yeHHbIE YMEHMS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPBI) CUMMETPHM (DUTYp, NPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpuMeHATh MOJIydeHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HSI M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, TE
HEO0OXO0IMMO, KATBKYISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM nudposbie
Ne i/t P KoHnTposbHbI IIpakTH4eckue (g )
NPorpamMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
[Ipocreiimune reomeTpuueckue GUrypsl 1
1 I/DI() cBoiictBa. M3me ef)Hne FGOMS; I/I}:II;CKI/IX 14 bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrobHuku 22 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapannenbHble psMble, CyMMa yTIJIOB 14 1 bu6mmoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOECHUSA https://m.edsoo.ru/7f415e2e
. but6mmoreka [JOK
> Tosroperme, obobmenue 3xami 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0
8 KITIACC
KosnnuyectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabubie | Ipakruuyecku (upp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI e padoThbI
pecypcsbl
N bu6nmoreka [JOK
! HeTBIpEXyroMBHHKNA 12 ! https://m.edsoo.ru/7f417e18




Teopema daneca u Teopema o

2 MIPOMOPLHUOHANIBHBIX OTpe3KaX, MOJ00HBIE 15 1 Bubmrorexa LIOK
poropt p > 11O https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Tnomane. Haxoxaenue miomanei
3 Tpe TOJfLHHKOB " f/lHOFO ro;fﬁﬂmx ¢bur 14 1 brbmmorexa [TOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomanu mogoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 | bub6nuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Bricannsie u
5 ONMCAaHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [JOK
KacarenbHsle k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmnoreka [IOK
11 7 4 1
6 OBTOpenHe, 060bmeHne sHaHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uupposbIe
Ne i/m P Konrpoasnbie | IlpakTnyeckue (ubp )
NMPorpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Pelienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2¢c
) [TpeobpaszoBanue nonodus. Metpuyeckue 10 | bubnmoreka [JOK
COOTHOLLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
b K
3 Bekrtopsl 12 1 nonmorexa 1O

https://m.edsoo.ru/7f41al2c




bu6mmoreka [JOK

4 JlexapTOBBI KOOPIUHATHI HA TUIOCKOCTH 9 hits:/m.edsoo.ru/7f4 1al 2
[IpaBunpHbIE MHOTOYTOJIBHUKY. JlJIHA
5 OKPY’KHOCTH U IUIOIIAAb Kpyra 8 bubmorexa HOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Breruucnenue miomaaen
bu6mmoreka [JOK
6 JBHOKEHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALUS 7 bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Hdara nu(ppoBbIe
Nern/m | Tema ypoka Konrtpoabubie | TlpakTuyecku
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypchl
) [Tpocreiimume reoMeTpuyecKre ) bubnuorexa [IOK
00BEKTHI https://m.edso0o.1u/8866b724
bu6morexa [JOK
2 MHOroyrojabpHUK, JIOMaHas 1
Y https://m.edso0o.ru/8866cbba
3 CMeKHBIE U BEPTUKAJIBHBIC YTIIBI 1 bubmiorexa HOK
P Y https://m.eds00.ru/8866¢5¢0
4 CMeXHBIE U BEPTUKAJIBHBIC YTIIbI 1 bu6morexa TIOK
P Y https://m.edsoo0.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIC YIJIbI 1
6 CMe)XHbBIC U BEPTUKAIIBHBIE YTJIIbI 1
7 CMeKHbIE U BEPTUKAJIbHBIE YTJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIE YTJIBI |
N3MmepeHne IMHEHHBIX U YTI0BBIX
9 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1
YIJIOB
W3mepenne TMHEWHBIX B YTIIOBBIX
10 BEJIMYHH, BEIYMCICHUE OTPE3KOB U 1 bubmorexa HOK
’ P https://m.edso0.ru/8866c3ea
YIJIOB
11 W3mepenue JIMHEWHBIX U YIJIOBBIX 1

BCJIMYKMH, BEIYHUCIICHHUC OTPC3KOB U




YTJIOB

W3mepenne TMHEWHBIX U YTIJIOBBIX

12 BEJIMYHH, BEIYMCICHUE OTPE3KOB U
YTJIOB
[Tepumerp u mowaab Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[Tepumerp u wiomans Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
ITonsiTHE O paBHBIX TPEYTOJIbHUKAX
15 Y TIEPBUYHBIE NIPEJICTABICHUS O Bubmmorexa LIOK
P pedt https://m.edsoo.ru/8866ce80
paBHBIX GUTypax
16 Tpu npu3Haka paBeHCTBA bubnuorexa [JOK
TPEYTOJNbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA bubnnorexa [IOK
TPEYTOJNbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubnuorexa LIOK
18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
o1 Tpu npusHaka paBeHCTBa bubmuorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipr3Haku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Tpu3Haku paBeHCTBa

23
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoliCcTBO MeTMaHBbI
24 IPSIMOYTOJIBHOTO TPEYTOJIBHAKA brbmmorexa LIOK
p y N pey ’ https://m.eds00.ru/8866e9ec
POBEAEHHON K TUIIOTEHY3€
CBoliCcTBO M€IMaHBI
25 [PSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBENEHHON K TUIIOTEHY3€
2% PaBHOOe1peHHbIE U bubnuoreka LIOK
PaBHOCTOPOHHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u CBOMCTBA bubnuoreka [JOK
paBHOOEAPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3Haku u cBOMCTBA bubmuorexa [JOK
paBHOOEAPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
29 [Ipu3Haku u cBOICTBA bubnmoreka [[OK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomeTpuu
31 HepasenctBa B reomeTpuu bubmmorexa LIOK
p P https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepaBeHctBa B reometrpun
14 [IpssMOYTONBHBIN TPEYTOJIBHUK C bubmuorexa [JOK
yriiom B 30° https://m.eds00.ru/8866eb22
35 [IpAMOYTONBHBIN TPEYTOIBHUK C
yraom B 30°
36 KonTponbHas paboTa no teme bubmuorexa [IOK

"TpeyroabHUKU"

https://m.edsoo.ru/8866ecbc




37

[TapannensHbIe IPSIMBIC, UX
CBOMCTBA

bub6nnoreka IIOK
https://m.edsoo.ru/8866ef64

38

IIareiit nocrynat EBkinaa

39

Haxkpect nexampue,
COOTBETCTBEHHBIE I OJJHOCTOPOHHHE
YIJIbI, 00pa30BaHHbIE PU
MepeCeYCHUH MapaiIeIbHBIX
IIPSIMBIX CEKYILEH

bu6morexa [JOK
https://m.edso00.ru/8866f086

40

Haxkpecr nexariue,
COOTBETCTBEHHBIE U OJTHOCTOPOHHUE
yIJ1bI, 00pa30BaHHBIEC IPU
HepecedeHNH mapaIeIbHbIX
IPSIMBIX CEKYILEH

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
yIJ1bl, 00pa3oBaHHbIE IPU
HEePEeCeUeHUH MapajuIeIbHbIX
IPSIMBIX CEKYILEH

42

Haxkpecr nexariue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHE
yIJ1bl, 00pa3oBaHHbIE IPU
HEPECCUEHUH NapajuIeIbHbIX
IPSIMBIX CEKYILEH

43

Hakpecr nexariue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHE
yIJibl, 00pa30BaHHbIE IPU
NIEPECEUEHUH NTapalJIeNIbHBIX
IPSIMBIX CEKYILIEH

bubmuoreka [JOK
https://m.edsoo.ru/8866f3b0




[Tpu3Hak mapaieTbHOCTH TPSMBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT

44
TOYEK OJHOM IPSMOU 10 BTOPOM
MPSAMOI
[Tpu3Hak mapayeTbHOCTH MPSMBIX
45 Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJTHOM MPSAMOM 10 BTOPOil
MPSMOM
46 CyMMa yIJI0B TPEYTrOJIbHUKA bubmorexa LOK
y y pey https://m.eds0o0.ru/8866f630
47 CyMMa yTIIOB TpEYTroJIbHUKA bubmmorexa TIOK
y y pey https://m.edsoo.ru/8866{8ba
48 BHemnue yriiel TpeyroiabHUKa bubmmorexa [IOK
y pey https://m.edsoo.ru/8866fas5e
49 BuelHue yrisl TpeyrojabHUKa
KoHTponbHas pabota 1o Teme
50 "ITapanneapHbIe IPSIMEBIE, CYMMa bubmmorexa TIOK
P p W y https://m.eds00.ru/8866fe6e
YIJIOB TPEYrOJIbHUKA
bu6mmoreka [IOK
51 OKpY>KHOCTB, XOPAbl U TUAMETP, UX http
CcBouCTEA s://m.eds00.1ru/88670800
52 KacaTenpHasg K OKpY>KHOCTH buGnnorexa [IOK
4 https://m.edso00.ru/88670e9a
53 OKpyXHOCTh, BOUCAaHHAsI B YTOJI
54 OKpy’KHOCTb, BIUCAHHAs B yroJl
55 ITonsatue o I'MT, npumenenue B bubnuorexa [IOK
3a1a4ax https://m.edsoo.ru/8867013¢
56 [Tousitue o 'MT, npumenenue B bubnuorexa [JOK




3aJadax

http

s://m.eds00.1u/88670508
buccekTpuca u cepeIuHHBII
57 NEPIEHIUKYIIAP KakK
F€OMETPUUYECKHE MECTA TOUYEK
53 OKpY’>KHOCTb, ONMCaHHAsI OKOJIO bubnuoreka [IOK
TpeyrojabHUKa https://m.edsoo0.ru/88670a62
59 OKpy HOCTb, OITUCAHHAS OKOJIO
TPEYTOJIbHUKA
60 OKpy»XHOCTh, BIUCAHHAs B bubnuorexa [IOK
TPEYTONBbHUK https://m.edsoo.ru/8867103¢
61 OKpy»XHOCTh, BIUCAHHAs B
TPEYTOJIbHUK
N N bubmuoreka [IOK
pocTeiimue 3a1a9u Ha
62 MOCTPOEHHUE hitp
p s://m.eds00.1ru/88671188
63 [Ipocreitmue 3amaun Ha bu6mmoreka [IOK
IIOCTPOCHUE https://m.eds00.ru/886712d2
KonTponbhas pabota no teme bubnuorexa LIOK
64 "OKpPY>KHOCTb U KPYT. http
I'eomerpuueckue noctpoeHus" s://m.eds00.1u/88671462
[ToBTOpEeHHe 1 0000IICHNE 3HAHUIA
. bubmuoreka [JOK
65 OCHOBHBIX MTOHSITUN U METOJIOB
https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6morexa [JOK
66 HToroBast KOHTpOJbHAs paboTa
P p https://m.edso0o.ru/886716ec
67 [ToBTOpEeHHe 1 0000IICHUE 3HAHUIA

OCHOBHBIX MMOHATHH U MECTOA0OB




Kypca 7 kiiacca

[ToBTOpEeHHE 1 000OIICHNE 3HAHUMA

68 OCHOBHBIX TTOHSITUH U METOJIOB 1 bubmorexa HOK
A https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOT'PAMME
8 KNIACC
KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposkie
Tema ypoka Kontpoabnbie | IlpakTHuecku
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIe
padoThbI e padoThbI
pecypcsbl
| [Tapamnenorpamm, ero Npu3HaKku U | bubmuorexa [JOK
CBOICTBa https://m.eds00.ru/88671af2
) [Tapamnenorpamm, ero Npu3HaKku U | bubnmoreka [[OK
CBOIICTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero npusHaku 1 1 bubmuorexa [IOK
CBOIICTBa https://m.edso0.ru/88671ca0
YacTHble cydau napauieorpaMMoB
4 (IpSAMOYTONBEHUK, POMO, KBaIpaT), UX 1 bubmmorexa [IOK
pAMOY D POMD, KBaZpatL), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cnyyau mapaaienorpaMMoB
5 (IpsIMOYTOJILHUK, pOMO, KBaJpar), X 1 bubmorexa HOK
paviey Ny P ’ APEL): https://m.edsoo.ru/88671120
MPU3HAKU U CBOWCTBA
YacTHble cnyyau nmapauienorpaMMoB
6 (TpsIMOYTOJIBHUK, pOMO, KBaJIpar), ux 1 bubmorexa [IOK
pAMOY D POMD, KBajpat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOWCTBA
7 Tpaneuust 1 bubmuorexa [JOK




http

s://m.eds00.1u/88672358
2 PaBHOOOKasI ¥ IPAAMOYTOJIbHAS bubnuoreka IIOK
Tpaneunu https://m.edsoo.ru/8867252¢
bu6mmoreka [JOK
9 PaBHOOOKAs ¥ TIPSIMOYTOJIBHAS it
atip
Thatrerit s://m.eds00.1u/88672858
bu6mmoreka [IOK
1 M
0 CTOML YABOCHHA MEAHAHBL https://m.edso0.ru/88672b14
11 LlenTpanpHas cuMMETpHUs bubmmorera [JOK
P P https://m.edso00.ru/88672b14
12 KonrponbHas pabora no teme bubnuorexa [IOK
"HeTbIpEXyroIbHUKH" https://m.eds00.ru/88672c9a
13 Teopema ®aneca u reopema o bubnuorexa [JOK
NPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo0.ru/8867337a
14 CpenHsist TMHAS TPEYroJIbHUKA bubmorera [JOK
peit pey https://m.edso0.ru/88672e0c
15 Cpenusia nuHus TPEYroJIbHUKA Bubmmorexa [JOK
pest pey https://m.edso0.ru/8867238
bu6mmoreka [JOK
16 Tpanenus, e€ cpeaHsst TUHUSL http
s://m.eds00.1u/88672358
bu6mmoreka [JOK
17 Tpanenus, €€ cpenHs TUHUA http
s://m.eds00.1ru/88673064
bu6mmoreka [JOK
18 [IponoprmonanbHbIE OTPE3KH http
s://m.eds00.1ru/88673794
19 [IponopimoHanbHbIE OTPE3KU bubmuorexa [JOK




http

s://m.eds00.1ru/88673794
20 Lentp macc B TpeyroJbHUKE bubmmorexa [JOK
P pey https://m.edsoo.ru/886738fc
Bbu6mmoreka [JOK
21 I1
OZIOOHBIC TPEYTOMLHAKH https://m.edsoo.ru/88673a78
2 Tpu npusHaka nogoOus bubmmorexa [IOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusHaka nogoOus bubnuorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/88673d52
24 Tpu npusHaka nogo0us bub6nuoreka LIOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/8867400e
)5 Tpu npusHaka nogo0us
TPEyroJbHUKOB
2% [Ipumenenue no1o0ust pU pelieHUN
MPAKTUYECKUX 3aja4
7 KonTponbhas pabota no teme bubnuorexa LIOK
"ITonoGHbIE TPpEYrONbHUKH" https://m.edsoo.ru/8867445a
78 CaoiicTBa miomaieu bubmuoreka [IOK
TCOMETPHUYECKUX PUTYD https://m.edsoo.ru/886745fe
bu6nmoreka [JOK
29 DopmyJIbl IS TUTOIAAN http
TpeyroJjibHUKa, apajuieIorpaMma «-//m.edsoo ru/88674860
@opMybl JUIsl IIIOLIAAN bubnmoreka [JOK
30
TPEYTOJbHUKA, TapajijIeIorpaMma https://m.edsoo.ru/88674a22
31 DopmyJsl I II0LAAN bubmuorexa [IOK
TPEYrOJbHUKA, TapaJijIeIorpaMma https://m.edsoo.ru/88674a22
32 DopmyJIbl U1 TUIOLIAIN bubnmoreka [JOK




TPEyroJIbHUKA, apajuleorpaMma

http

s://m.eds00.ru/88675288
13 @opMyibl IS IUIOLIAAN bubnuoreka IIOK
TPEYroJbHHUKA, TapajijIeIorpaMma https://m.edsoo.1u/8867542¢
14 Brruucnenue miomanei caoxHbIX bu6mmoreka [JOK
¢buryp https://m.edsoo.ru/88674e78
35 [Inomanu ¢uryp Ha KiIeT4aToi bubnuorexa [JOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnomanu nono6HbIX HUryp
37 [Tnomaan momoOHBIX puryp
bu6mmoreka [JOK
3anayy ¢ NpaKTUYECKUM
38 http
CONCPHAtHCM s://m.eds00.1u/88675558
bu6mmoreka [IOK
3agauu ¢ IPaKTHYECKUM
39 http
CONCpIRARIEM s://m.eds00.1u/88675684
40 Pemienue 3a7a4 ¢ MoMoIIbLI0 METO1a bubnuoreka [JOK
BCIIOMOTAaTEJILHOM IIOIIAaU https://m.edsoo.ru/88674190
A1 KoHnTtponbHas paboTa mo teme bubnnorexa [JOK
"ITnomans" https://m.eds00.ru/8867579¢
bu6mmoreka [JOK
42 Teopema [Iudaropa u e€ npumeHenue http
s://m.eds00.1u/88675918
bu6mmoreka [JOK
43 Teopema [Tudaropa u e€ npumeHeHue http
s://m.eds00.ru/88675918
44 Teopema [Tudaropa u e€ npumeHenue bubmoreia HOK

https://m.edsoo.ru/88675abc




45 Teopema [Tudaropa u e€ npumeHeHue
46 Teopema Iludaropa u e€ npumeHenue
Onpenenenne TPUrOHOMETPUUECKUX
HKIIUU OCTPOTO yIjia
47 1(5 ys[Mo rom)Hl())ro ye TOJIbHUKA bubmmorexa LIOK
PAMOY pey ’ https://m.edso0.ru/88675d32
TPUTOHOMETPUUECKUE COOTHOIICHHS
B MIPSIMOYTOJILHOM TPEYTOJIBHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJI€CTBO
KonTponbhas pabota no teme
51 "Teopema [Tudaropa u Havana bubmmorexa [IOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUHI
5 BnucanHble 1 neHTpaIbHbIE YIIIbI, bubmuorexa [IOK
YIroJI MEXIy KacaTelIbHOU U XOPA0oU https://m.edsoo.ru/8a1415b2
53 Brniucannble v LIEHTpaIbHBIE YTJIbI, bubnuoreka [IOK
yTOJI MEXKJy KacaTelIbHON U XOpAou https://m.edsoo.ru/8a141940
54 Brniucannsbie v IeHTpaibHBIE YTIIbI, bubmuorexa [JOK
yTOJI MEXKy KacaTelIbHON U XOpAou https://m.edsoo.ru/8a141b34
55 YTIbl MEXIY XOpJIaMU U CEKYIIIUMUA
56 VYTIibl MeXAy XOpJaMU U CEKyLIUMU
Bnucannsie u onucanHbie
N bubmuoreka [JOK
57 YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U

CBOMCTBA

https://m.edsoo.ru/8a140{86




BnucanHbpie u onMcaHHEIC

58 YeTBhIPEXYTOILHUKH, UX IPU3HAKU U bu6morexa TIOK
. pexy ’ P https://m.edsoo.ru/8al416d4
CBOIICTBa
Brmcannbie 1 onMcaHHbBIC
59 YeTRIPEXYTOJIbHUKH, UX IMPU3HAKH 1 bubmmorexa TIOK
. pexy ’ p https://m.edsoo.ru/8al1416d4
CBOICTBa
[IpuMeHeHnEe CBOWCTB BIMCAHHBIX U
60 OINHMCAHHBIX YETHIPEXYTOJbHUKOB IIPH
peIIeHUN TEOMETPUIECKUX 3a1a9
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pelIeHNU TEOMETPUIECKUX 3a1au
2 B3anMHoOe pacnonoxeHue 1Byx bubnuorexa [IOK
OKpPYKHOCTEH, 0011I1e KacaTelIbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okxpyxHoCcTEH bu6morexa TIOK
py https://m.edsoo.ru/8a1410a8
KonrtponbHas padora no teme "Yrisl
64 B OKPY>KHOCTHU. BrincanHbie U bubmorera TIOK
py ' | https://m.edsoo.1u/8al141c88
OMMCAHHbIE YEThIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJ0B KypcoB 7 U 8 KJIacCOB bubmmorexa TIOK
yP . ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX TIOHATHH U
66 METOMIOB KYPCOB 7 U & KjIacCOB bubnmorexa LHOK
yp . ’ https://m.edsoo.ru/8al41efe
00001IeHe 3HAaHUHT
bu6mmoreka [JOK
67 Hrorosast KOHTpoOJIbHAsE paboTa
p p https://m.edsoo.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHATUN U bubmuorexa [JOK




METOJIOB KypCOB 7 1 8 KJIaCCOB,
0000111eHNE 3HAHUNA

https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB I1O0

68 6 0
[TPOI'PAMME
9 KITIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Koutpoasbnbie | IlpakTuyeckmne | H3Y4YEeHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 Onpenenenne TPUrOHOMETPUUECKUX 1 bubnuoreka [JOK
dbynkmmii yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opmyJibl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [OK
p y https://m.edsoo.ru/8a14336¢
4 Teopema KOCMHYCOB 1
5 Teopema KOCMHYCOB 1 bubamorexa [OK
p y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema cunycos ! https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxnenue 1iuH CTOPOH U bubnmoreka [JOK
9 1
BEJIMYHH YITIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
Bbu6mmoreka [JOK
1 P 1
0 CHICHHE TPEYTOTRHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenne TpeyrosbHUKOB 1 bubnnorexa [JOK




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

12 Pemenue TpeyroibHUKOB bu6nmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB bubmmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
14 [IpakTryeckoe NpUMEHEHUE TEOPEM bubnuoreka [IOK
CHHYCOB 1 KOCHHYCOB https://m.edsoo.ru/8a142¢c3c
15 [IpakTHyeckoe NpUMEHEHUE TEOpEM
CHHYCOB U KOCHHYCOB
16 KonTponbhas pabota no teme bubnnorexa [IOK
"Pemenue TpeyrojJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [To € 0 mpeodpasosa 01100
HUATHE O TIPEODPAOBANHI HOAODHA https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 3JIEMEHTHI bubmuoreka [JOK
Mo00HBIX uUryp https://m.edsoo.ru/8a143de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
10J100HBIX (Uryp
Teopema o pon3BeIEHUN OTPE3KOB
20 XO0pJA, TEOpEMa O IPOU3BEIECHUN bub6nuorexa LIOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406¢
KBaJpaTe KacaTeJIbHOU
Teopema o pou3BeIeHUHN OTPE3KOB
71 XOpA, TeOpeMa O NMPOU3BEACHUU bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a1441a4
KBaJpaTe KacaTeJIbHOU
22 TeopeMa 0 IpOU3BEACHUN OTPE3KOB bub6nuorexa LIOK

XopAa, TeopeMa O IMpOU3BCACHUU
OTPC3KOB CCKYIIUX, TCOPCMA O

https://m.edsoo.ru/8al1442da




KBaJapare KacaTeJIbHOM

7 [IpumeHeHne TeopeM B pelIeHUN bubnuoreka [IOK
T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
T€OMETPHUUECKHX 3a]1a4 https://m.edsoo.ru/8a1443fc
75 [IpumeneHne TeopeM B peLIEHUN bubnuoreka [IOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonTtponbhas pabota no teme
26 "IIpeoOpa3oBanue MoaoouUsl. bubnnorexa [IOK
MeTpuueckne COOTHOILICHUS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
OrnpeneneHne BEKTOPOB.
27 ®u3NUeCKUl U TeOMETPUIECKUI bubmmorexa [JOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO0 https://m.edsoo.ru/8al44a8c
29 CrnokeHue ¥ BBIUUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnokeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxenune BekTopa 1o 1ByM
HEKOJUIMHEApHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatsl BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkasisipHO€E ITPOU3BEIEHNE BEKTOPOB,
P P P bu6mmoreka [JOK
33 €ro MPUMEHEHHUE ISl HaXO0XKICHUS

IJIMH U YyTJI0B

https://m.edsoo.ru/8a14539¢




CKaJ'IHpHOC IMPOU3BCACHNEC BCKTOPOB,

34 €ro MPUMEHEHHUE JUIsl HAXO0XKICHUS bubmmorexa [JOK
p s A https://m.edsoo.ru/8a14550e
JUIVH U YTJIOB
Pemienue 3amad ¢ moMoup0 bubmuoreka [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1a4 ¢ IMOMOIIBIO Bbu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JJIs1 pEIICHUS
3a1a4 U3NKU
13 KoHnTponbsHas pabora 1o Teme bubnnorexa [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
19 JlexapToBBI KOOpAMHATHI TOUYEK Ha
IJIOCKOCTH
bubnnoreka IIOK
40 v i
PABHCHHE HPAMOH https://m.edsoo.ru/8al45c48
41 VYpaBHeHHE NpAMOI
bubmnoreka [IOK
42 v
PABHCHHIC OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepeceyeHust bubnnoreka IIOK
OKPYKHOCTH U TIPAMOM https://m.edsoo0.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroxa KOOpAUHAT IPU PELICHUN
45 reOMETPUUECKUX 334,
MPaKTUYECKHUX 3a/1a4
46 MeTto KOOpAMHAT IPU PELLIEHUU

TCOMCTPHUICCKUX 3a1a4,




IMPAaKTHUYCCKUX 3a1a4

KonTponbHas pabota o teme

47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa HOK
P " P https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
43 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa LIOK
BBIUHMCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [JOK
4 q .
? Meno . JlnnHa OKpy KHOCTH https://m.edsoo.ru/8a1472¢8
Bbu6mmoreka [JOK
Yy .
>0 Meno . JInMHa OKpy KHOCTH https://m.edsoo.ru/8al4714c
51 JnuHa IyTH OKpYKHOCTH
bu6nmoreka [JOK
2 P
> a/MatHasz Mcpa yria https://m.edsoo.ru/8al4714c
53 IImomians kpyra, ceKTopa, cErMeHTa buGnnorexa [IOK
tHaip Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomanps kpyra, cekTopa, cCErMeHTa bubmmorexa LHOK
ath Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomanp Kkpyra, cekTopa, CerMeHTa bubmmorexa TIOK
[Haab Kkpyra, pa, https://m.edsoo.ru/8a147750
56 Tlonsarue o ABMXKEHUU IVIOCKOCTH bubmmorexa [IOK
A https://m.edsoo.ru/8a147¢82
57 ITapanaenbHbIi IepeHoc, HOBOPOT bubnnorexa [IOK
p p ’ P https://m.edsoo.ru/8a147f16
58 ITapaniensHbIil nepeHoc, HIOBOPOT bubmmorexa [IOK
p p ’ P https://m.edsoo.ru/8a147f16
59 [TapasuienbHBII IEPEHOC, TOBOPOT
60 [TapaienbHbBIN IEPEHOC, TOBOPOT
61 [IpumeHenue IBY>KEHUMN MTPU bubmuoreka [JOK




pECUICHUHU 3a/la4

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

KoHnTponbHas paboTta 1o Temam
62 "IIpaBHJIbHBIE MHOTOYTOJIbHUKH.
OKpyKHOCTb. JIBUXKEHHS TIIOCKOCTH"

[ToBTOpenue, o6o0IIEHKE,
63 cucreMarusanus 3HaHui. Mismepenue

FeOMETPUUYECKUX BEJINYMH.
TpeyrosbHUKN

Bbu6mmoreka [JOK
https://m.edsoo.ru/8a148524

[ToBTOpenue, 06001IeHNE,
64 CUCTEeMAaTH3aIns 3HaHUH.

[TapasienbHbIE U IEPIICHIUKYIISIPHBIE
IpsIMBbIE

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

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3AIMs 3HAHHH.

65 OKpy’>KHOCTb U KpYT.
I'eomeTprueckue moCTpoeHUs. YTIIbI
B OKPY>KHOCTH

[ToBTOpenue, 06001IeHNE,
66 cucTeMaTu3anys 3HaHui. Brmcanubie

" OIIMCAHHBIC OKPYXKHOCTHU
MHOI'OYT'OJIbHUKOB

67 Hrorosas koHTpoJbHASA paboTa

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

68 [ToBTOpenue, 06061IeHNE,

cUcTeMaTHU3anusg 3HaHUU
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yJabTarTa
6 I'eomerpus
Pacrio3HaBaTh M3y4eHHBIE TeOMETpUYEeCKUEe (UTYpPBI, OMPEAENATh UX
B3aUMHOE PpACIOJOXKEHUE, H300pakaTh TeOMETpUYecKue (Uryphl,
6.1 BBITIOJIHATh YEPTEKHU IO YCIOBHUIO 3anadd. M3mepsaTh JHMHEHHbIE U
yIJIOBbIE BEUUMHBL. Pemmarts 3a7aun Ha BBIYMCICHUE UIMH OTPE3KOB U
BEJIMYHH yTJIOB
Jenath rpyOyr0 OICHKY JIMHEHHBIX M YTJIOBBIX BEITMYWH MPEIMETOB B
6.2 peasbHOM KHM3HHM, pa3MEpoB MNPUPOAHBIX 0OBEKTOB. Paznuuarsb
pa3Mepbl 3THX 0OBEKTOB T10 TIOPSIKY BETUUNHBI
6.3 CTpouTh 4epTekKHU K TCOMETPUUECKHUM 3a7a9aM
[Tonp30BaThCsl MPU3HAKAMHU PABEHCTBA TPEYTOJHLHUKOB, UCTIONB30BATh
6.4 NPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUN
3aj1a4
65 [IpoBomUTh  JIOTMYECKHWE  PACCYKICHHUS C  HCIOJIH30BAHUEM
' TreOMETPUUYECKUX TeOpeM
[Tonb3oBatbcs HpU3HAKaMHU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOICTBOM MEIMaHbl, NPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/1a4
OnpenensaTh NmapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 obOpasyer ¢ HUMHU cekymias. OnpenensTe NapajieIbHOCTh MPSMBIX C
' MOMOIUIbIO PAaBEHCTBA PACCTOSIHUI OT TOYEK OJHOM MpsSMOIl A0 TOUEK
JIpYyrou npsamMou
6.8 Pemiate 3a1a4un Ha KiIeT4aTo Oymare
[IpoBOIUTH BBIYUCICHHUS W HAaXOAWTh YHUCIOBbIE U OyKBEHHBIE
3HAYeHHUs] YTIJOB B TEOMETPUYECKHX 3a/ladyaX C MCIOIb30BaHUEM
6.9 CYMMBI YIJIOB TPEYTOJHHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB,

00pa3oBaHHBIX MPH TEPECEUCHUU JIBYX MapajljIeNIbHbIX MPSIMbIX

CCKYI_I_ICI\/’I. Pemrate MPAKTUYCCKUC 3a1aY1 Ha HAXOXKACHUC YTIJIOB




Bnagets IIOHATHUEM reoOMETpHUICCKOIO MECTa TOYCK. YMeThb

6.10 OnpeAensiaTh OUCCEeKTPUCY YIVIa M CEPEeIUMHHBIA MEPHEHIAUKYIAp K
OTPE3KY KaK reOMETPUUECKHE MECTa TOYEK
@dopMyIHpOBaTh OMpEICNIeHUsT OKPY>KHOCTHM M Kpyra, XOpIbl H
6.11 JuaMeTpa OKpPYXXHOCTH, TIIOJb30BAaTbCsl HMX CBOWCTBAMH. YMETh
MPUMEHSTh 3TH CBOWCTBA MPU PEILIEHUH 3a7a4
Bnagers moHATHEM OMUCAaHHOW OKOJO TPEYroJibHUKA OKPY>KHOCTH,
yMeTh HaxomuTh e€ 1eHtp. [lomp3oBarthest (pakTamMum O TOM, HYTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEpEIWHHBbIC MEPIEHANKYISPHl K CTOPOHAM TPEyTOJIbHHUKA
MEPECEKAIOTCSA B OJTHOM TOUYKE
Brnagerp mOHSATHEM KacaTeIbHOW K OKPYXKHOCTH, TIOJIB30BATHCS
6.13 TEOpEMOl 0 TepHeHANKYIIPHOCTH KacaTelbHOW U  paauyca,
MPOBEEHHOTO K TOYKE KaCaHHUS
6.14 [Tomb30BaThCs TPOCTEHIIMMU TEOMETPUICCKUMHU  HEPaBEHCTBAMH,
' MOHUMATD UX MPAKTUYECKUI CMBICI
615 [IpoBOANTH OCHOBHBIE T'€OMETPHUECKHE TIOCTPOCHHUS C TOMOIIbIO
. UUAPKYJIS ¥ JIMHEHKHU
8 KITIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIA
NpoBepsieMOro .
0o0pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa30oBaHus
pe3yJjbTarTa
6 I'eomertpus
6.1 Pacrio3HaBaTh OCHOBHBIC BUJBI YETHIPEXYTONBHUKOB, UX JJIEMEHTHI,
' MOJIb30BaTHCSl UX CBONCTBAMHU IPH PEIICHUH F€OMETPHYCCKHX 3a71a4
62 [TpuMeHSTh CBOHCTBA TOYKH TIEPECCUYCHHS] MEIUAH TPEyroJIbHUKA
’ (LleHTpa Macc) B pelIeHUH 3a/1a4
Bnagers moHsATHEM cpeiHEW IMHUU TPEYroJbHUKA U Tparelum,
63 NPUMEHSTh WX CBOWCTBA TPH PEIICHUH TI'C€OMETPHUYECKHX 3ajad.
' [Tonb3oBatbes Teopemoit daneca U TeOpeMOl O MPOMOPIIMOHATBHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS TPAKTHUECKUX 3a71a4
64 [IpuMeHSTh TNPU3HAKH  TMOJOOUS  TPEYTOJNBHUKOB B  PEIICHUH
' reOMEeTPUYECKUX 3a/1a4
6.5 [Tonb3oBatbes Teopemoit [Iudaropa mia pemieHrs reoMeTpHUECKUx 1




MPAKTUYCCKUX  3alad. CTpOI/ITB MaTeMaTUYCCKYIO MOACIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIbHO ACJIaTh qepTén( 1 HaXOJUThb

COOTBCTCTBYIOIIUC JJIMHBI

6.6

Biagers NOHATHAMU CHHYCAa, KOCHHYCa M TaHI€HCa OCTPOro yrIja
IIPSIMOYT'OJIBHOIO TPEYroJIbHUKA. 1I0JIb30BaThCAd 3TUMHU IOHATHIMHU

AJI pECHICHU IMTPAKTUYCCKUX 3aaa4d

6.7

Bbruucnare (pasinyHbIMM crioco0amM) IUIOLAJb TPEYroJdbHUKA U
IUIOIAAM MHOTOYTONBHBIX (uryp (monb3ysch, rAe HEOOXOIUMO,
KaJIbKyJIITOpoM). [IpUMeHsATh MolydeHHbIE YMEHHUS B MPaKTHUYECKUX

3aJadax

6.8

Bnaaets NOHATHSIMY BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOIb30BaTh
TEOpEMbI O BIIMCAHHBIX yriaxX, yriax Mexay XopaaMu (CeKyIIUMH) U
yIJie MEXIYy KacaTeIbHOW M XOPIOM NpU pEUIEHHH I€OMETPUYECKHX

3aaad

6.9

BJ'IaZIGTB IIOHATHUEM OIIMCAHHOI'O LIG!TI)IpéX}’l"OJ'II;HI/IK'El, INPUMCHATH

CBOMCTBA OIMMCAHHOTO ‘ICTBIpéXYFOJIBHI/IKa IIpHu pCHICHUHA 3aaa4

6.10

HpI/IMeHHTb MNOJIYUYCHHBIC 3HAHWA Ha  HPaAKTUKEC —  CTPOUTH
MATCMAaTHUYCCKUEC MOACIN IJIA 3aJad peanLHoﬁ JKU3HHU W IPOBOJUTH
COOTBCTCTBYIOIIIUEC  BBIYMUCIICHUA C IIPUMCHCHHUCM HO,I[O6I/IX u

TPUTOHOMETPHUH (TI0JIB3YSChH, I'7Ie HEOOXOUMO, KAJIBKYJISATOPOM)

9 KVIACC

Kon
MpOBePsSIeMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUA

6

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOIUTh C MX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOIO TPEyroJIbHUKA
(«pemieHue  MPSMOYTOJNBHBIX  TPEyroJbHUKOB»). Haxomgute (¢

IIOMOIIBIO KaHLKy'J'IHTOpa) JJIMHBI U YTJIbL JJIS1 HETAOIUYHBIX 3HAYECHUH

6.2

ITonw3oBaThCs (bOpMynaMI/I MPUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYICCKHUM TOXKACCTBOM [JIA HaAXOXICHHA COOTHOIICHUM

MCKAY TPUTOHOMETPUUCCKUMHU BCINYHNHAMU

6.3

Hcmons30BaTh TCOPCMbI CHHYCOB U KOCHHYCOB I HaXOXICHUA




Pa3InYHbIX 3JICMEHTOB TPCYI'OJIbHHUKA («peIJ_ICHI/IC Tpe}/FOJ'ILHI/IKOB»),

MIPUMEHSATD UX IPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanets moHsATHSAMH TpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
eMeHTOB ToA00HBIX ¢uryp. [lomp30BaThcsi cBOWCTBaAMHU MOA00US
HPOU3BOJIBHBIX (PUIYp, YMETh BBIYUCIATH JJIMHBI U HAXOIUTh YIJIbl Y
nogo6HbIX ¢uryp. Ilpumensats cBoiicTBa mogoOHs B NPAKTUYECKUX
3aJadax. YMeThb MPHUBOAMTH TPHUMEPHl MOAOOHBIX Quryp B

OKpY aroIleM MUpe

6.5

ITonw3oBaThCs TCOpEMaMu O IIPOU3BCACHUU OTPE3KOB XOpH, O

MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHOU

6.6

ITonn30oBaThCA BCKTOpaMH, TIIOHUMATh HUX FGOMCTpI/I‘IGCKI/Iﬁ u
(1)H31/I‘I€CKI/II>1 CMEICJI, IPUMCHATE WX B PCHICHUHU T'COMCTPHUYCCKUX U
(1)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTB CKAJIPpHOC ITPOU3BCACHHUEC BCKTOPOB

JJId HAXOXKACHUA NJIMH U YTJIOB

6.7

ITonw3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMPHUMEHATH €ro B

PCHICHUU I'COMCTPUUCCKUX U ITPAKTHUYCCKUX 3a]aq

6.8

Biagets NOHATMAMU  NIPAaBUJIBHOIO  MHOIOYIOJIBHHMKA,  JUUIUHBI
OKPY’KHOCTH, [UIMHBI JYI'M OKPYKHOCTH M DPaJAUaHHOW MeEpbl YIUIA,
YMEThb BBIUMCIATH IUIOAAL Kpyra H ero yacrteil. lIpumensarts

MMOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJadax

6.9

HaxonuTh ocu WM HEHTPbl CUMMETPUN (PUTYD, TPUMEHATH JBUKEHUS

IUIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[lpumeHsATh TMONyYeHHBIE 3HAHWS Ha MPAKTHKE — CTPOUTH
MaTeMaTU4eCKUe MOJICNU /sl 3a]a4 PEaJbHON JKU3HU M MPOBOJHTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM MOJ00us U
TPUTOHOMETPUYECKHX (YHKIMKA (TMONB3YysACh, TA€ HEOOXOAUMO,

KaJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
HavansHble noHsTHs reomerpun. Todka, npsiMasi, OTpe30K, JIyd. Yroi. Buuabl
6.1 yriioB. BepTukanbHble W cMmexHble yribl. buccekrtpuca yria. Jlomanas,
MHOTrOyrojbHUK. [lapamieasHOCTh U EpIEHANKYIIIPHOCTD IPSAMBIX
62 Cummerpuunbsie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH.
' [TpuMepsl CHMMETPHUH B OKPYXKaIOLIEM MUAPE
. OcCHOBHBIE NIOCTPOCHMS C IOMOIIBIO LUPKYJS MU JIMHEHKU. TpeyronbHUK.
' Bricora, Mmenuana, OuccekTprca, UX CBOHCTBA
64 PaBHOOEeIpeHHBII W PAaBHOCTOPOHHHMH  TpPEyroidbHHKH. HepaBeHCTBO
' TPEYroJbHUKA
. CpoiicTBa W MpHU3HAKUM paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CBolicTBa U NMPU3HAKU MapaJIeNbHbIX NpsAMbIX. CyMMa yIjoB TPEyroJbHUKA.
' BHemnHue yriiel TpeyrojipHUKa
IIpsimoyronbHbIl  TpeyroapHUK. CBOMCTBO MeIUaHbl IPAMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IMPOBEIEHHOM K rumnoreHyse. lIpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYTONbHBIN TPEyroibHUK C YIJIOM B
30°
HepaBeHcTBa B TeOMETpUHU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopemMa O OonbleM yriie u OoJbIIed CTOPOHE
TpeyrojapHuKa. [lepreHauKyIsp U HaKJIOHHAs
6.9 I'eomeTpruueckoe Mecto TOueK. buccekrpuca yria M CepelMHHBIN
' NEPIIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb W Kpyr, XopAa U JuaMmeTp, HuX cBoiicTBa. Bzaumuoe
6.10 pacnoyioKeHUuEe OKpYKHOCTH M mnpsamou. KacarenpHas u  cekymas K
OKPYXHOCTHU
611 OKpy’XKHOCTb, BIUCaHHas B yroj. BmucaHHas M omnMcaHHas OKpPYXKHOCTH

TpeyrojJbHUKa

8 KVIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

6 ['eomeTpus
6.1 YetepipéxyronbHuki. [lapamienorpamm, ero npu3Hakyu U CBOWCTBA
6.2 [TpsaMoyronbHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOKUCTBA
63 Tpaneuus, paBHOOOKas Tpamnerus, e€ cBoiicTBa U npu3Haku. [IpsmoyroabHas
' Tpaneuus
64 Meron yaBoenust meauanbl. LlenTpanbHas cummerpusa. Teopema daneca u
' TEOpEMa O MIPOIOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroiabHuKa
6.6 [TonoGue TpeyroabHUKOB, Kodd¢uinueHt monodus. Ilpusnaku mnomodus
' TpeyrojabHUKOB. [I[puMeHeHne nogo0us npy peleHu NPakTUYECKUX 3a/1a4
6.7 @opmMynel A7 IUIOIIAAM TPEYrojbHMKA, Mapajuleiorpamma, pomba u
' Tpaneuuu
6.3 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIAAEH
' o1I00HBIX (HUryp
6.9 Brruncnenune mimomniazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYATOH
' Oymare
6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHun
' MPAKTHUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja MIPSAMOYTOJIBHOTO TpPEyIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJIECTBO.  [pPUrOHOMETPUYECKHE
¢yukun yrios B 30°, 45° u 60°
610 BrucanHble M LIEHTpalibHbIE YIJIBI, YIOJ MEXIy KacaTelbHOM M XOpIoi.
' VYTIIbl MEXKIY XOpIaMHU U CEKYIIUMU
6.13 BnyicaHHble U OIIUCAaHHBIE YETBIPEXYTOJIbHUKH
6.14 B3aumHoe pacnosnoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEH.
' OO61ure KacaTeNbHbIE K IBYM OKPYXHOCTSAM
KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
6 I'eomertpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronpHuKOB. TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienne




MPAKTUYCCKUX 3adad C HCHOJIb30BAHHUECM TCOPEMbI KOCHMHYCOB U TCOPCMBI

CHUHYCOB
6.3 [IpeobpazoBanne mogobus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o npous3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEKYILIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bektop, mimHa ~ (MO&yNb) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
65 MIPOTUBOMOJIOKHO HANpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpALMU HaJ BEKTOpaMHU. Pa3noxeHue BEKTopa 1o IByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOe MPOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE IS
' HAXO0XJICHUS JUIUH U YTJIOB
JlekapTOBbI KOOPJIMHATHI Ha IJIOCKOCTH. YPABHEHUS NPSAMOM M OKPY>KHOCTH B
6.7 KOOpAMHATAX, NIEPECCUCHUE OKPYKHOCTEN M MPSAMBIX. MeToq KOOpAUHAT U €ro
MpPUMEHEHHE
6.8 [IpaBUNBEHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oKpy>KHOCTHU. ['pagycHas ¥ paguaHHas Mepa yria, BIUUCIEHUE UIUH JyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBI>KeHHS TUIOCKOCTM M BHYTPEHHUE CUMMETpUHM GuUryp (daeMeHTapHbIe

npezncrasienus). [lapamiensuslii nepenoc. IloBopor

INPOBEPAEMBIE HA OI'D I1TO MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOI
IMPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPsieMOro OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOIO
TpeGoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

YMeHHe omnepupoBaTh MOHATHSAMH: MHOECTBO, IOJMHOKECTBO,
ornepanuy HaJ MHOYKECTBAaMHU; YMEHHE OIEpUPOBATH IMOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PELICHUU
3aJa4; yMEHHE MCIIOb30BaTh rpaduueckoe MpeicTaBieHne MHOXKECTB
JUTSL ONTUCAHUS pealbHBIX MPOILIECCOB U SIBJICHUM, MPH PELICHUU 3a/1ad

U3 IpYTUX y4eOHBIX MPEeIMETOB

YMeHue OIICPHUPOBATH MOHATUAMU: ONPCACICHUC, dKCHMOMA, TCOPEMA,




JI0OKa3aTelIbCTBO; YMEHUE pACIO3HaBaTb WCTUHHBIE M  JIOKHBIE
BBICKA3bIBAHUA, IPUBOJUTH IPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JIEIUMOCTH, 1IE€JI0€ YHUCIIO, MOIYJbh 4YHCla, OOBIKHOBEHHas IpoOb U
JECSTHUYHAs Ipo0b, CTAHJAPTHBIM BUJ 4YHCIA, PALMOHAIBHOE YHUCIIO,
UppAlMOHATIBHOE YHCIIO, apudMETHUYEeCKU KBaJpaTHBIH KOpPEHb;
YMEHHE  BBIIOJHATH JEHCTBUS C  YWCIAMM, CpaBHUBAaTbh U
YOOPSAOYMBATh 4MCIA, MPEACTABIATh 4YHCIA Ha KOOPAUHATHON
OpsIMOM, OKPYIJISITh YHCIA; YMEHHUE JeNaTh NPUKHIKY H OICHKY

pe3yJibTaTa BBIYMCIICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIbIM IOKa3aTeleM,
apudmeTnuecKuil KBaJApaTHBIM KOpEHb, MHOTOUJICH, alreOpanydeckast
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTEMEeHU
Oosbllle eIUWHUIBI, yYMEHHE BBINOJIHATH pacuérel Mo Qopmynam,
npeoOpa3oBaHus MENbIX, APOOHO-PAIMOHATBHBIX BBIPAKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3jio’KEHWE MHOIOWIEHAa Ha MHOXXUTEIH, B
TOM 4HCIIE C UCHOJIb30BaHHEM (OPMYT pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHUCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJTHOW TEepEeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHO; YMEHUE pelllaTh JMHEWHbIE M KBaJpaTHbIE YpaBHEHMS,
JpOOHO-pAallMOHAIbHBIE YPABHEHUS C OAHOM INEpPEeMEHHOW, CHCTEMBI
JByX JINHEHHBIX YPaBHEHWH, JIMHEIHbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHble U JApPOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJIHOM
HEpEeMEHHOM, B TOM YHuCIIe NIPH PELICHNH 3aa4 U3 APYTuX MpeIMeTOB
M TpaKTUYECKUX 3a7ady; YMEHHE HCII0JIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa’keHHsl pelIeHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GYHKIUU, HYIU
byHKIHH, HPOMEXYTKH 3HAKOITOCTOSHCTBA, POMEXYTKH
BO3pacTaHMs, YObIBaHUS, HaumOOJblllee W HaMMEHbIIEEe 3HAYCHUS
byHKINY; yMEHHUE OIIEpPHPOBATH TIOHSATHSIMH: npsiMast
NPOTNOPIMOHATBHOCTD, JIMHEHHAS (QYHKIMS, KBaapaTHYHAs (YHKIIHS,
oOpaTHass TPOMOPIMOHAILHOCTh, TMapaboiia, Tunepbosia; ymMeHue

CTpouTh rpaduku GyHKIUN, HCHIOIH30BaTh TpaduKy JUIsl ONPEICICHUS




CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, I pELICHUs 3a4ad U3 IPYTux
y4eOHBIX TMPEIMETOB U pPEaJbHOM IKU3HU; YMEHHUE BbIpaXKaTh

q)OpMy'J'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

YMenue OIIEpUPOBATH MOHATUSAMU: I10CJIEI0OBATEIbHOCTbD,
apudmernyeckas UM TeOMETpUYecKas  IPOrpecCUuu;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIIEA0BATENBHOCTEH, (OPMYNBI CyMMBI U
o0uIero ujeHa MpU PEIIEHUHM 3ajad, B TOM YHCIE 3a7ad U3 JPYrux

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

VYMeHue pelaTh 3aJaud pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JOJAM W 4YacTH, JBWXKEHHE, paboTy, ILEHy TOBapOB M CTOMMOCTh
MOKYTIOK U YCIIyT, HaJIOTH, 33Ja4i U3 00JacTH yHpaBiIeHUs JINYHBIMU U
CeMEWHbIMU  (HUHAHCAMM); YMEHHE  COCTABJIATh  BBIPAXKECHMUS,
YpPaBHEHHUs, HEPaBEHCTBA W CHCTEMBl 110 YCJIOBHMIO 33J1a4H,
UCCIIeI0BaTh MOJTYYEHHOE pEIIeHUe U OLIEHHMBATh MPaBOINOJ00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh HMOHATUSAMU: QUTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, NPSMOYIOJBHBIM TpPEyTOJIbHUK,
MearaHa, OUCCEKTpHCa M BHICOTA TPEYrOJbHUKA, YETHIPEXYTOJIBHUK,
napauienorpaMM, pomO, MpSMOYTOJbHMK, KBajapar, Tparerus;
OKpPYXHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJadd, B TOM YHUCIIE€ U3 MOBCEAHEBHOM
JKU3HU, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEJIIMYUH C IPUMEHEHUEM

W3Y4YEHHBIX CBOMCTB puryp u pakToB

10

YMeHne omnepupoBaTh MOHATHSAMH: PAaBEHCTBO (UIyp, PaBEHCTBO
TPEYTOJBHUKOB; TApPaIEIbHOCTh M TMEPHEHIUKYISPHOCTh MPSMBIX,
YroJd MEXAy TMPSAMBIMH, TEPICHINKYISAp, HAKIOHHAS, TPOCKITHS,
nonobue Guryp, mogoOHbIe TPEYTOIbHUKHA, CUMMETPHSI OTHOCUTEIHEHO
TOYKHA W TIPSIMOW; YMEHHE pPACIO3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamienbHOCTh U MEPHIEHAUKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, pPAacCTOSHUE, YIroJ
(BemMuuHA yria, CUHYC M KOCHUHYC YIJIa TPEyroJIbHUKA), IUIOIIAlb;
YMEHHE OLIEHHBATh pa3Mephl MPEIMETOB U O0BEKTOB B OKPYIKAIOIIEM
MHUpE; yMEHHE TMpPUMEHATh GOpMyJbl TEepUMEeTpa U IUIOIIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAU Kpyra, oobema

IPSIMOYTOJIBHOTO TapaJuleeNune/la; YMEHHE IMPUMEHSTh NPU3HAKU




paBEHCTBa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTroOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHHS IS

BBIUMCIICHHS IUTUH, PACCTOSHUH, MIOIIAAeH

12

YMmenue u3zo0paxkaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
IPOCTPAHCTBEHHbIE (QUIYpPBl OT PYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB UM DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  OonepupoBarh  MOHATHAMH:  IPSAMOYIOJIBHAsL — CUCTEMa
KOOpIMHAT; KOOpPAWUHATBI TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAJSIPHOE IIPOU3BEICHHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JUIA IIPEICTABICHUS
JMaHHBIX W pELIeHMs 3aJady, B TOM 4YHUCIE U3 JAPYTruX Y4eOHbIX

MPEAMETOB U PEAIbHOM KM3HU

14

YMeHue onepupoBarth IMOHSATUSIMU: CTOJIOMKOBBIE M KPYIOBbIE
IUarpaMMbl,  TaOJIUIBl, cpenHee  apudmMeTHdeckoe, MeJauaHa,
HauOoJblllee M HAaUMEHbLIEE 3HAUEHHUs, pa3Max YHUCIOBOro Habopa;
yYMEHUE  U3BIEKaTb, HHTEPIPETUPOBaTbH M  NPeoOpPa3OBbIBATH
UHPOPMALIMIO, TPEJCTaBICHHYI0 B TaOMUIlaXx W Ha JMarpammax,
OTPaXKaIOIIyI0 CBOMCTBA U XapaKTEPUCTUKU pEANbHBIX MPOIECCOB U
ABJICHUI; yYMEHHME paclo3HaBaTb WM3MEHYMBBIC BEIMYMHBI B

OKpYXaroIleM MUpe

15

YMeHue onepupoBarh IMOHATHUSAMH: CIy4YailHbIA ONBIT (CIy4aiHbII
HKCIEPUMEHT), JJIEMEHTapHOe COObITHE (3JIEMEHTapHBIH HCXON)
CIIy4yallHOTO OIbITa, CIIy4yallHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYalHBIX COOBITMM B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSAMU; YMEHHE peIlaTh
3aJaud METOJIOM OPraHHW30BaHHOTO IMepedopa U € HUCHOIb30BAaHUEM
IIPaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBAaTb BEPOATHOCTH PpEaJbHBIX
COOBITUH W SIBICHHUH, MOHUMATh POJIb NMPAKTUYECKH ITOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloLleM MHpe U B IKH3HH,
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YKCET U €r0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOMPATh MOIXOIANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMAaTUYECKHX 3aKOHOMEpPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B
HUCKYCCTBE, OIUCHIBATh OTAEJbHBIE BBIJAIOIIUECS  PE3YJIbTATHI,

IMOJIYYCHHBIC B XOJC pPa3BUTHUA MATCMATHUKHW KaK HAYKH, ITPHBOJHWTDH




MMPUMCPEI MATCMATUYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COiep:KaAHUS

Yucna 1 BEIYMCIIEHUS

1.1

HaTypanLHHe 1 OCJIbIC YKCia. HpI/I3HaKI/I JACIIUMOCTHU IECJIBIX YUCCII

OObIKHOBEHHBIE W JIeCATHYHBIE  JpPOOHM,  MPOIEHTH, OECKOHEUHBIE

2 MEPUOANYECKHE Ipodu

13 Pannonaneubie uncia. ApudmMeTHdyeckue oOmepanud ¢ palMOHAIbHBIMHU
' YUCJIaMHU

14 JleiicTBuTenbHbIe uYnchIa. ApuQMETHUECKHE OINEpaluu C JEeHCTBUTCILHBIMU
' YUCITaMHU

s [IpubnmkEéHHbIE BBIUKCICHHS, TMpaBUia OKPYIJICHUS, MPHUKUAKA U OIICHKA
' pe3yJibTaTa BBIYMCIEHUN

2 Anrebpanueckue BHIPaXKESHUS

2.1 BykBeHHbIe BbIpakeHHs! (BbIPaKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ uensiM nokaszaresneM. CTeNneHb C PalMOHAJIBHBIM IOKa3aTeJIeM.
. CBoiicTBa cTeneHn

2.3 MHorouneHsl

2.4 Anrebpanyeckast 1poOb

55 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. [enictus c
' aprupMETHUIECKUMH KOPHSIMH HATYPaJIbHOU CTECTICHH

3 YpaBHEHHUs 1 HEpABEHCTBA

. Lenpsle u npoOHO-panyioHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIMHOCTH
' ypaBHEHUU

35 Hensie u apoOHO-parmoHaNbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Petienne TekCTOBBIX 33724

4 HucnoBble OCIEA0BATEIBHOCTH

4.1 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEN0BATENLHOCTEN

4.2 ApudmeTtnueckas U reomerpuueckas mporpeccud. DopMmyna  CIOKHBIX




IMPOLICHTOB

5 OyHKINH
OyHkMg, cnocoObl 3amanus  GyHKiuu. [paduk  pyskmuu. Oobmacts
ompezeNeHus] U MHOXKeCTBO 3HaueHuil pynkunu. Hynmu dynkmun. [TpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbonpmiee W HawMeHbIIee 3HaueHHE (QYHKIUU Ha
IPOMEXYTKE
6 Koopaunats! Ha psIMOi 1 TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPIMHATHI HAa TNIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eCKruX BEITUYHH
7.6 BekTops! Ha 1I0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOoCTh
8.3 KomMOunaTopuka
8.4 MHosxecTBa
8.5 I'padms




YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YuebHuuk
I'eomerpus. 7 — 9 xnaccer: yuel. mist obmeoopazoat. opranmsanwii / [JI.C.Atanacsu u ap.]. — 12-e u3m. —
M.: IIpocBemenue, 2021. — 383 c.: 1. — ISBN 978-5-09-078150-3.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

YueOHuK
1. Marematuka. ['eomerpusi: 7 - 9-¢ Ki1acchl: 0a30BbI YpOBEHB: yUeOHUK; 14-¢ U3nanue,

nepepadorannoe Aranacsa JI.C., byry3zos B.®., Kagomues C.b. u ap. AkiuonepHoe
obmectBo «M3narenscTBO «IIpocBemnieHme)»

2. T'eomerpus. 7 — 9 kiaccel: yue0. as oomeoopazoBat. opranm3anuii / [JI.C.AtanacsH u ap.]. —
12-e uzn. — M.: [Ipocsemienue, 2021. — 383 c.: ui. — [ISBN 978-5-09-078150-3.

3. Aranacsan JI.C., byryzor B.®., Komomuer C.b. u np, Pabd. Terpamp k
yueoHuky «I'eomerpust 7—9 xn», M.: [IpocBemenue, 2021.

4. Aranacan JI.C., byty3oB B.®., 'nazkoB I0.A. u np., U3yuenue reomeTpuu B
7, 8, 9 kiaccax: METOJl, peKOMEHIalluu: KH. Aiia yuurtens, M.: [Ipocsemienue,
2016.

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

. bubmmoreka IIOK https://lesson.edu.ru/catalog/
. bubanoreka [IOK MOS IIKOJIA

. PO — Poccuiickas anekTpoHHas mkona https://resh.edu.ru/

. CucremMa oHIIaiiH-3aHATUH U NOATOTOBKHU K DK3aMCHaM, o6pa30BaTenLHa;1 HJ'IaT(I)OpMa «SKmace»

https://www.yaklass.ru/

. OHnaiin aThopMbl 71 MOATOTOBKH K 9k3aMeHaM «Pemry OI'Dy, «Perry BITP»

https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/

. ObpazoBarenbHas wiargopma « Yau.py» https://uchi.ru/
. becrmnatrast mudposas matdopma a1t 00ydeHNsST OCHOBHBIM IIKOJBHBIM TIpeaMeTaM «SIHaeKkc-

yueOnmk» https://education.yandex.ru/


https://uchi.ru/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/catalog/







		2025-09-01T08:54:53+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЛИЦЕЙ №81 ГОРОДА ТЮМЕНИ
	я подтверждаю этот документ своей удостоверяющей подписью




