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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBbHOW MAaTEMAaTHKH,
UMEIOIINUNA CBOEH 1EbI0 00ECIeunTh M3YyYEeHUE CBOMCTB M pa3MepoB (GUTYp, HX
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OIMPAEeTCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIONIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYXKIACHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHUS, I0KA3bIBATh
VCTUHHBIE YTBEPXKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIUTH
paccykJIeHuss «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKIACHUS.

Btopoil 1enpt0 H3ydeHUs TE€OMETPUU SBIISIETCS HCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KAK MATEMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpEUAIOIUXCd B peanbHOM Ku3HU. OOyyarouuiicss ODKEH Hay4YuTbCA
ONpeAeNuTh TeOMETPUUECKYI0 (UTYpy, OMHUCATh CIOBAMHU JAHHBIM YEepTEXK WM
PUCYHOK, HAaWTH TUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWJIA.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIMUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu permenun 3amad MPaKTUYECKOTO XapakTepa OOyUYaIOIIUICS YUUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO TNOMYEPKUBATH CBS3M T'E€OMETPUU C JAPYTHMMH y4eOHBIMU
peIMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
¥ TIOHSATHH, JIEMOHCTPUPOBATH NMPUMEHECHHE IOITYYECHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3W Haumbojee SApPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue cooTtHoumeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

Yuebnsii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIE pa3Jeibl
comepxkanus: «l'eomerpuueckue GUIypsl M HUX CBOWMCTBa», «VI3mepenue
FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAWMHATHI HA  IUIOCKOCTH»,
«Bekrtops», «/IBrxkenus miuockoctuy, «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenwo), B 8 kimacce — 68 yacoB (2 vaca B Hefeno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJEPXKXAHME OBYUEHUA
7 KIIACC

Hauanpnsle nonstusa reomerpun. Touka, npsmas, OTpE30K, JIyd. Yros. Buuabl
yriaoB. BeprtukaneHele M cMexHbIe yrabel. buccexkrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajuiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepsl CHMMETPUM B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIIBIO LMPKYJIS WU JIMHEWKU. TpeyroyibHUK.
BricoTa, Menuana, OMCCEKTprca, UX CBOMCTRA.

PaBHOOE/IpeHHBIM W  PAaBHOCTOPOHHMM  TpEyrojapHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKH pPaBHOOEOPEHHOTO TpeyroyibHuKa. [lpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKH NAapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrojpHuKa.

[TpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYroJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [lpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIJIOM B 30°.

HepaBeHcTBa B IreOMETpUHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosbllieM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[IeprienuKynsp U HAKJIIOHHASA.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTtpuca yrma U CepeIMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JHaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas U cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B Yyroji. BnucaHHas © oNUCaHHAs OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapannenorpamMm, ero npu3Hakyd U CBOKWCTBA. YacTHbIE
clly4yau NapajljiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssmoyrosibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KAX.

CpenHue MTMHUM TPEYTroJIbHUKA U Tpareuuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(duiueHt momodus. I[lpusznaku momgoOus
TpeyrojabHUKOB. [I[pumMeHeHne nogo0us Mpu peleHNH MPAKTUIECKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux Guryp. DopMynbsl Ui TUIOMIAAN
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAEH
no100HBIX (Uryp.

Beruncienue rionjase TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
NPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYIOJBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanuble M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOpPIOU.
Yriel  MexIy ~XopJaMd M CEeKyIUMMH. BrucaHHble W ONKMCAaHHbIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue AByX OKpyxkHocre. Kacanwne
okpyxHOcTel. O0uIMe KacaTeabHbIe K JBYM OKPY’KHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHreic ymioB or O go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHUS.

Pemenue TpeyrosbHMKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHdecKMX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CHHYCOB.

ITpeoOpa3oBanue nonodus. [Torodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IIPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KaCaTEIbHOM.

Bekrop, mimmHa  (MO&yNb)  BEKTOpPa,  COHANpPABICHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAIlPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpAallMM HAaJ BEKTOpamu. PasnokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtOpa. CKalsipHOE INPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTHU. Y PABHEHHUS NPSIMOM U OKPYKHOCTH
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeTOX KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunpHBIE MHOIOYroJbHUKHM. JlnmHa oOkpyxHOcTH. I'pamycHas wu
paguaHHas Mepa yIvia, BBIYMCICHHWE IJIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUMKEHMsI IUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Guryp (djJeMeHTapHbIE
npeactasienus). [lapannensHbii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEpU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHUEM MHTEpeca K IPOUNUIOMY H  HACTOSALIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX NTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX AEHHUH, YMEHHIO BUAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAallME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LUBHIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHMS B HHTEPECAX CBOEIO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedrexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXKAIOLIEH cpeabl, MJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEHW Cpelbl, OCO3HAHUEM
rJ100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMATBHOM M NPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynIupoBaTh UIEH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe pelIeHUusT U AeUCTBUs, (OPMYyIHUPOBATh M OICHUBATh PHUCKU U
HOCEeACTBHSL, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jjornyeckue aeiicTBuA:

e BBIBJISTh U XapaKTEPU30BaTh CYILECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TMOHITUH, OTHOIICHUW MEXAY MOHATUAMH, (DOpMYyIHpOBaAThH
ONpPENCIICHUSI  MOHSATHM, YCTAHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
Kiaccu(ukanuy, OCHOBAaHUS JJisi OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MTPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QOopMyIUpOBaTH W  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIE, YacTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurs B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX W
WHAYKTUBHBIX YMO3AKITIOUCHHUA, yMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE B OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEILHO HECJIOXHBIE OKA3aTelIbCTBA
MaTeMaTHYeCKuX (aKkTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus: ydeOHoOM 3anauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/IbCKHeE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUH MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIEHO yCTAHABIMBATh KCKOMOE U JIaHHOE, (HOpPMHUPOBATH
THIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIINIO, MHCHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOopMyIHpoBaTh 0OOOIIEHHS M BBIBOJABI 10 PE3yJIbTaTaM
IPOBEAEHHOTO HAONIONEHUS, HCCIEIOBaHUS, OIICHWBATh JOCTOBEPHOCTh
MOJTY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpoLlecca, a TaKKe BBIABUIaTh
IPEIIIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(MOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JUISl PeILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

BbIOUpaTh (GOpMy TpencTaBiIeHHs HWHPOPMAMU U HWIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXEMaMH, JAdarpaMMaMmM, WHOW rpadukodl M uX
KOMOHWHAIUSIMU,

OLICHWBATh HAAEKHOCTH HMHPOPMAIMHM IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTENIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHA:

BOCIIpUHUMATL U (I)OpMy.III/IpOBaTB CYyXKACHUA B COOTBCTCTBUHU C YCIOBUAMU
H OeiIAMHn 06HICHI/ISI, ACHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAYy pPEeLICHUs
3a7a4l, KOMMEHTHUPOBATh MOJYyYEHHBINA Pe3yJIbTaT;

B X07ie 00CYXJIeHUs 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BhICKa3bIBaTh MJICH, HAICIIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JAMAaNora, OOHApyKHWBAaTh pa3iHuMe U CXOJCTBO IMO3UIIHN, B
KOPPEKTHOI popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NPEICTaBIsATh  PE3yJdbTaThl  pEIICHHUS  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIBHO BEIOMpATh (DOpPMAT BHICTYTUICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH,

NOHMMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAUBUAYAIbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATH 11€]h COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOH pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
0o0CcyXmaTh TpoIecC U pe3yabTaT padboThl, 00001IaTh MHEHUSI HECKOJIbKUX
JIIOJIEH;

y4yacTBOBaTh B TPYNMNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JPYTHUE), BHIMOJIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMH HPOAYKT IO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IIJIaH, aJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pElIeHUS C Y4ETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEHICHU ¢ YYETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTraTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATH MPUYUHBI JOCTH)KCHHUS WU HEIOCTHIXKEHUS LENH,
HaXOAMUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.



INNPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 KJjacce OOy4YArOMIMICS MOJYYHUT CIEAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Pacmo3HaBaTh W3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMPEAENsATh WX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TeOMETpUYECKHe (UTYPBHI, BBITOJHATDH
YEPTEKHU IO YCIOBHIO 3a1aud. M3MepsaTh JIHMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrars 3a1aum Ha BBIYMCIIEHUE JITIMH OTPE3KOB M BEJIUYUH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peaNbHON >KM3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznmuarh pasMepbl 3THX
00BEKTOB MO TOPSJIKY BETUYUHBI.

CTpouTh 4yepTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCsd MpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MPU3HAKN W CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MTPHU PEIICHUN 3a]1a4.

[IpoBONTE JTOTUYECKUE PACCYKICHUS C MCIIOJIBb30BAHUEM T€OMETPUUYECKUX
TEOpPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWAHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensTe napamieibHOCTh IPSMBIX C HOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe napaieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OAHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha kieryaroi Oymare.

[IpoBOMWTH BBIYMCIECHWUS W HAXOJHWTHh YHCJIOBBIE M OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 33Ja4ax C HCIOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpU
NEPECEUECHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThuueckue
3a71a4M Ha HAXOXKJICHUE YIJIOB.

Bnagerp noHSATHEM TEOMETPUUYECKOrO MECTa TOUEK. YMETh OIPEIEIATh
OMCCEKTPUCY yIJia U CEPEeIUHHBIN NEPICHAUKYJIISP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNpPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U IHAMETPA
OKPYXHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPH
pELICHUY 3a1a4.

Brnanerp moHSATHEM ONHMCAHHOM OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbed (akraMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYTOJbHHUKA TIEPECEKAlOTCs] B OJHOM TOYKE, M O TOM, YTO CEPEIHHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers nonaTHeEM KacaTeabHOW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOMN O
NEPIEHIUKYJIIPHOCTH KacaTeJbHOW U paguyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCs MPOCTEHIIMMH T€OMETPUUECKUMHU HEPABEHCTBAMU, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHUS C MOMOIIBIO ITUPKYIS U
JIMHENKHU.

K koniy oOyueHus B 8 kiacce oOydYarOmIMICS MOJYYHUT CIEAYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEIICHUN T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUYEHHS] MEIHUAaH TPeyroJibHUKa (LIEHTpa
Macc) B pellICHUH 3a/1ay.

Bragers nmoHaTHeM cpenHel NTUHUM TPEYTOJbHHKA W TParneluu, NPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBarbes Teopemoi
dasieca ¥ TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHSATh UX JJI PEUICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh mpU3HAKKU NMOJ00Us TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKUX
3aj1ay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUs TEOMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeIh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIelaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyCca, KOCHMHYyca W TaHTEHCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHuKa. [10nbp30BaThCsl ATUMH TMOHATUAMU TSl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsats (pa3audHbIMU cIOCO0aMu) TUIOLIAL TPEYTOAbHUKA U TIJIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJB3ysCh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[IpuMeHSTH MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Brnagerp MOHATHSAMHM BIHCAHHOTO M LIEHTPAJBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax Mexay XopAaMH (CEKYIIMMU) U YIiie MEXIY
KacaTeJbHON U XOPI0M NIpU pElIeHUH T€OMETPUUECKUX 3aay.

Brnagerh moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHITH CBOICTBa
OMHMCAaHHOTO YETHIPEXYTOJIbHUKA IPU PEILICHUH 3a/au.

[TpuMeHsTh MONydYeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOW JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMUCICHUS
C TNpUMEHEHUEM TMOoAOOUS M TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KAJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
peMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIIbIO PA3JIMYHBbIE 3JIEMEHTHI MNPSIMOYTOJIBHOTO TPEYroJbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JITHHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHHIA.

[Tonp30Batbes popmynamu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXJICHHUSI COOTHOLICHUMM MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsI HAXOXKIEHUS Pa3JINYHbBIX
DJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOB»), NPUMEHATh HUX MNpHU
pELICHUU T€OMETPUYECKUX 3a1ad.

Brnagerp monsTMsAMHM  npeoOpa3oBaHUs  MOJAOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonb3zoBaThCst CBOWCTBAMHU 1TO100MSI TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH [JIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUIYP.
[IpumensTh cBOMCTBa MOAOOUS B MPAKTUYECKUX 3ajlayax. YMETh MPUBOJIUTH
IpPUMEpPHI TOJOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosp30BaTECS TEOPpEMAMU O NMPOU3BEIACHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpamH, MOHUMATh MX T€OMETPUUECKUNA W (DU3HUECKUiA
CMBIC, TPUMEHATh UX B PEUICHHMH TECOMETPUYECKHX U (U3MUECKHUX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB U1l HAXO0XKACHUS JJIMH U YIJIOB.

[Tosnp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
pPELIEHNN F€OMETPUYECKUX U MMPAKTUYECKHUX 3a4ad.

Brnaners mOHATHSMM NPAaBUIBHOTO MHOTOYIOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH U PaJMaHHON MEphI yria, yMETb BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsaTh nosydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoaute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH ABMXKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIy4dasiX.

[IprMeHATH NONMYy4YEHHBIE 3HAHWSA HA NPAKTUKE — CTPOUTH MATEMAaTUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U MIPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUYECKUX (YHKUUH (MONb3YysCh, I'lE
HEOO0XO0MUMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM uudgposbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NMPOorpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
[Ipocreiine reomMmerpudeckue GUrypsl u
1 I/If cBoiicTBa. N3me :HI/IG reOMe(}; I/I}‘III;CKI/IX 14 Bubmorexa HOK
) p P https://m.edsoo.ru/7f415¢2¢
BEJINYUH
but6mmoreka [JOK
2 TpeyromsHiticu 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE TIPsIMBIE, CYMMa YTJI0B 14 1 bu6nuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnmnoreka [JOK
TOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmuoreka [IOK
5 IT 0006 i 4 1
OBTOPEHHE, ODODILCHHE SHARHH https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM unppoBbIe
Ne n/m P Kourpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoTsbI padoThI
pecypcebl
N but6mmoreka [JOK
! HerbipexyroeHHKiL 12 ! https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOTMOPIIMOHANIBHBIX OTPE3Kax, MOJ00HBIE 15 1 bubamorexa [TOK
poropn P > HOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomanes. Haxoxaenue miomanaei
3 Tpe H-IOJ?I)HI/IKOB u f/IHOFO o;:Hﬂmx ¢bur 14 1 Bubmorexa HOK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaau mogo0HbIX huUryp
4 Teopema IIudaropa u Hauana 10 | Bbu6muotexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VYriisl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKHU. 13 1 Bbu6muotexa [JOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
bubmuoreka [IOK
II i 4 1
6 OBTOpeHHe, 0bobmenne sanmii https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kounrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThbI
pecypchbl
| Tpuronomerpus. TeopeMbl KOCHHYCOB 1 16 1 bubnnorexa HOK
CHUHYCOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2¢c
) [TpeoOpaszoBanue nogodbus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
Bbu6mmoreka [JOK
3 Bexropst 12 ! https://m.edsoo.ru/7f41al2¢
4 0CKOC 9 1 bubmuorexa [JOK
JleKapTOBEI KOOPAHATEI Ha II0CKOCTH https://m.edsoo.ru/7f41al2¢
I1 € MHOTOYTO. KH. a
. paBUIbHBIE MHOTOYTOJTHHU :1 Jiin . Bu6morexa LIOK
OKPYKHOCTH H rmomazlf, Kpyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue nioniaaeit
Bbu6mmoreka [IOK
6 JlBmxerns II0CKoCTR 6 https://m.edsoo.ru/7f41al2¢
. [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS . ) Bbu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoJsmnyecTBo 4acos JJIeKTPOHHbIE
Ne w/n Tema ypoxa Kontpoabuble I[IpakTudeckne HHppoBLIE
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 [Ipocreiinme reoMeTpruecKue 0ObEKThI 1 bubmmorexa LHOK
https://m.edso00.ru/8866b724
bubmmoreka [JOK
2 Mroroyrombiik, oMaras ! https://m.edsol_.lm/S866cb6a
3 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 bubmorexa [JOK
https://m.eds00.1ru/8866c5c0
4 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 bubmorexa [JOK
https://m.edso00.ru/8866c7be
5 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
7 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
9 N3MepeHne TMHENHBIX U YTIOBBIX 1
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U YIJI0OB
10 N3mepenue TMHEHHBIX U YTII0BBIX 1 bubmuoreka [IOK
BEJINYNH, BEIYMCIIEHUE OTPE3KOB U YIJIOB https://m.edso0o.ru/8866c3ea
1 N3MepeHne TMHENHBIX U YTIIOBBIX 1
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U YIIIOB
12 N3MepeHne TMHENHBIX U YTIIOBBIX 1
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U YIJI0B
13 [lepumerp u maomags Guryp, 1




COCTaBJICHHBIX U3 MMPAMOYTOJIbHUKOB

[Tepumetp u miomans Guryp,

14 COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB
[TonsiTHE O paBHBIX TPEYTOJbHUKAX U
15 HepBI/I‘IHBIepHpe,HCTaT]SIey}fI/ISI O PaBHBIX bubmmorexa [JOK
urypax https://m.edso0.ru/8866¢e80
16 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB bubmorexa [JOK
https://m.edsoo.ru/8866d1fa
17 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB bubmorexa HOK
https://m.edsoo.ru/8866d34e
18 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB bubmorexa HOK
https://m.edsoo.ru/8866e01e
19 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmmorera LOK
https://m.edso0o.ru/8866e88e
2 [Ipu3Haku paBeHCTBA MPSAMOYTOIBHBIX
TPEYrOJIbHUKOB
” [Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB
24 CBOICTBO MeIMaHbI IPSIMOYTOJIBLHOTO bubmmoreka [JOK
TPEyroJIbHUKA, IPOBEAEHHOMN K THIIOTEHY3€E https://m.edso00.ru/8866e9ec
25 CBOICTBO MeIMaHbBI IPSIMOYTOJILHOTO
TpEyroJIbHUKA, IPOBEAEHHON K THUIIOTEHY3€
26 PaBHOGeipeHHBIE M PABHOCTOPOHHUE bubmmoreka [JOK
TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
27 [Tpu3naku U cBOMCTBa paBHOOGIPEHHOTO bubmmoreka [JOK

TpEyroJIbHUKA

https://m.edsoo.ru/8866d880




73 [Tpu3naku U cBOMCTBa paBHOOGIPEHHOTO bubmmoreka [JOK
TPEYroJbHUKA https://m.eds00.ru/8866d880
29 [Tpu3naku U cBOMCTBa paBHOOGIPEHHOTO bubnnorexka HOK
TpEeYrojabHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHnctBa B reomerpun
31 HepaBenctBa B reomerpun bubmorexa [TOK
https://m.edso0o.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBenctBa B reomerpun
14 IIpssMOYTONBbHBIN TPEYTOJILHUK C YTJIIOM B bubmuoreka [IOK
30° https://m.edsoo.ru/8866eb22
35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°
16 KontponbHas padoTa mo teme bubnnorexka HOK
"TpeyrosbHUKH" https://m.edsoo.ru/8866ecbe
37 [TapannensHbIE IPsIMBIE, UX CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/8866ef64
38 [TaTeiit noctynar EBkinna
Haxkpecr nexaniue, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC IPU bubmmoreka [JOK
[IEPECEUCHHU U NTapaUIeIIbHBIX MIPAMBIX https://m.edso00.ru/8866f086
CEeKyIleun
Haxkpect nexaniue, COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU
MepeceueHN | NapayIeIbHBIX MPSIMBIX
CEeKylIei
A1 HaxkpecT nexariiue, COOTBETCTBEHHBIE U

OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU




NEepeCCUCHUU MapPAJUICIIbHBIX IMMPSAMBIX
CEeKyIlen

Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC IPU

42 MepeceueHN | NapaIeIbHBIX MPSIMBIX
CEeKylIeH
Hakpecr nexaiune, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC IPU bubnnorexka HOK
IIEPECEUECHUN MTapaJUIEIbHBIX MPAMBIX https://m.edso00.1ru/8866{3b0
CEeKylIeH
[Ipu3Hak napajyieIbHOCTH NPSAMBIX Yepe3
44 PaBEHCTBO PACCTOSAHUMN OT TOUEK OJHOM
IIPSIMOM 10 BTOPOU MIPSIMOM
[Ipu3Hak napajyieIbHOCTH NMPSAMBIX Yepe3
45 PaBEHCTBO PACCTOSAHUMN OT TOUEK OJHOM
NPSAMON 10 BTOPOH MPAMOM
46 CymMmma yTJI0B TpeyrojibHUKa bubmorexa [TOK
https://m.eds00.ru/88661630
47 CymMmma yTJI0B TpeyrojibHUKa bubmorexa HOK
https://m.edsoo.ru/8866f8ba
48 Buemnue yrisl TpeyrojibHHUKa bubmmorexa LOK
https://m.edsoo.ru/8866fa5e
49 Bueninue yribl TpeyrojibHUKA
KonrponsHast pabora o Teme
50 "[TapainienbHbIe IPSIMBIE, CYMMa YTJIOB bubmorexa [TOK
" https://m.edsoo.ru/8866fe6e
TPEYroJbHUKA
51 OKpy>XHOCTb, XOPJIbl U TUAMETP, UX bubnnorexka HOK

CBOMCTBA

https://m.edsoo.ru/88670800




Bbu6munoreka [IOK

52 Kacatebhas K okpykHoCTH https://m.edsoo.ru/88670e9a
53 OKpY’>XKHOCTb, BIIUCAHHAS B yTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B yroJl
bubmuorexa [JOK
55 [Tousitue o 'MT, npumeneHne B 3agadax hitps:/m.c dsocl)l.ru 18867013e
bubnuorexa [JOK
56 [Tonstue o 'MT, npumenenue B 3agadax hitps:/m.c dsocl)l.ru 188670508
buccekrpuca u cepeHHBIN
57 MEPIEHIUKYIISIP KaK TEOMETPUYECKHE
MecCTa TOUeK
58 OKpy>XHOCTb, OITUCAHHAS OKOJIO bubmmoreka [JOK
TPEYroJbHUKA https://m.edso0o.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHAS OKOJIO
TpEyroJbHUKA
60 OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK buommorexa HOK
https://m.eds00.ru/8867103¢
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK
62 [Ipocreiimme 3a1a4yn Ha MOCTPOEHUE bubmorexa HOK
https://m.eds00.ru/88671188
63 [Ipocreitmne 3agaun Ha MOCTPOEHUE bubmorexa HOK
https://m.edsoo0.ru/886712d2
KontponbHas padoTa mo teme
64 "OKpY>KHOCTb U KpyrT. ['eoMeTpuueckue bubmorexa HOK
" https://m.eds00.ru/88671462
MOCTPOEHUS
[ToBTOpeHMEe 1 0000IIEHE 3HAHMI
65 OCHOBHBIX TTOHSATHI U METOAOB Kypca 7 bubmorexa LOK

KJ1accCa

https://m.edso0.ru/886715b6




[ToBTOpeHME U 006001IIEHNE 3HAHUI

66 OCHOBHBIX TTOHSATHI U METOAOB Kypca 7 1
KJ1acca
Bbu6nmuoreka [IOK
u 1
67 TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/886716ec
[ToBTOpEeHME U 006001IIEHNE 3HAHUI
68 OCHOBHBIX IOHATHUH U METOO0B Kypca 7 1 buGnnorexa LIOK
A yp https://m.edsoo.ru/886719bc
KJ1acca
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




8 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
N bu6mmorexa [IOK
1 [Tapamtenorpamm, €ro NpU3HAKU U CBOMCTBA 1 hitps-//m.cds0o.rw/88671af2
N bu6mmoreka [IOK
2 [Tapamtenorpamm, €ro NpU3HAKU U CBOMCTBA 1 hitps-/m.eds0o.ru/88671ca0
. bubmuorexa [JOK
3 [Tapamrenorpamm, €ro Npu3HAKU U CBOMCTBA 1 hitps-/m.eds0o.ru/88671ca0
UYacTHble cydad napauieorpaMMoB BuGmiorexa LIOK
4 (IpSAMOYTONBHUK, POMO, KBaAPAT), UX 1 https://m.edsoo.ru/88671dea
IIPU3HAKU U CBOMCTBA
UYacTHble cydad napauiesorpaMMoB BuGnoreka LIOK
5 (IpSAMOYTONBHUK, POMO, KBaIpaT), UX 1 https://m.eds00.ru/8867120
IIPU3HAKU U CBOMCTBA
YacTtHble cayyau napaiiesorpaMMoB BuGnoreka LIOK
6 (MpAMOYTONLHUK, POMO, KBAApAT), HX ! https://m.eds00.ru/8867209¢
IIPU3HAKU U CBOMCTBA
. T 1 bu6mmoreka [IOK
panietus https://m.edsoo.ru/88672358
g p 5 1 bu6mmoreka [IOK
aBHOOOKAsI ¥ TIPSIMOYTOJIbHAS TPATICIIUN https://m.edso00.ru/8867252¢
9 p 5 1 bu6mmoreka [IOK
aBHOOOKasl U MPSMOYTOJIbHAS TParenun https://m.eds00.ru/88672858
Bbu6nmuoreka [JOK
10 Meton ynBoeHus MeMaREI ! https://m.edso00.ru/88672b14




11

LenTpanbHasg cuMMeTpuUs

Bbu6nmmoreka [IOK
https://m.edsoo.ru/88672b14

Kontponbhas paboTa nmo teme

Bbu6nmmoreka [IOK

12 "UeTpIpE€XyrobHUKHN" https://m.edsoo.ru/88672c9a
13 Teopema daneca u Teopema o bubnuoreka [IOK
MPONOPLUOHAIIBHBIX OTPE3KaX https://m.edso00.ru/8867337a
14 CpenHsist TMHUS TPEyroJbHUKA bubmmorexa LOK
https://m.edso0.ru/88672e0c
15 CpenHsist TMHUS TPEyroJbHUKA buommorexa HOK
https://m.edso00.ru/88672f38
16 Tpanenusi, e€ cpeHsst JIUHUS buGnnorexa LIOK
https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeaHsa TUHUS buGnnorexa LIOK
https://m.edso00.1ru/88673064
18 [IponoprmoHanbHbIE OTPE3KU bubmorexa [TOK
https://m.eds00.ru/88673794
19 [IponopimoHanbHbIe OTPE3KU bubmorexa HOK
https://m.edso0.ru/88673794
20 IlenTp Macc B TpeyroJbHUKE bubmmorera LOK
https://m.edsoo.ru/886738fc
bubnnorexa HOK
21 Tonobusie TpeyrosHukn https://m. edsoil.m/ 88673a78
22 Tpu npuzHaka nog00Hs TPEYroJIbHUKOB buommorexa HOK
https://m.edsoo.ru/88673bae
23 Tpu npusHaka mogo0us TPEyroJIbHUKOB bubmmorexa [TOK
https://m.edso00.ru/88673d52
24 Tpu npusHaka mogo0ust TPEYroJIbHUKOB bubmorexa [JOK
https://m.eds00.1ru/8867400¢
25 Tpu npuzHaka nog00Hs TPEYTroJIbHUKOB




[Tpumenenne nogo0us P perIeHUH

26
MPAKTUYECKHX 3a]a4
7 KonrtponsHas padora no teme "[lonobusie bubnnorexka HOK
TPEYroJbHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa moniaiel reoMeTpUIEeCKIX bubnmoreka [JOK
¢buryp https://m.edsoo.ru/886745fe
29 @opMyIbl AJ1s IUIOUIAN TPEYTOJIbHUKA, bubmuoreka [IOK
nmapajiesiorpamma https://m.eds00.ru/88674860
30 @opMyIbl IS IUIOLIAAHA TPEYTOJIbHUKA, bubnuoreka [IOK
napaiienorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl IS IUIOIIAIA TPEYTOIbHUKA, bubmmoreka [JOK
napajuiesiorpaMmma https://m.edsoo.ru/88674a22
0 @opMyIbl AJ1s IUI0OUIAN TPEYTOJIbHUKA, bubmuoreka [IOK
rapajuiesiorpamma https://m.edsoo0.ru/88675288
13 @opMyIbl IS IUIOLIAAHA TPEYTOJIbHUKA, bubnuoreka [JOK
rapajuiesiorpaMmma https://m.edso00.ru/8867542¢
34 Brruucnenue miomaaei cioxxHsix Guryp bubmorexa HOK
https://m.eds0o0.ru/88674¢78
35 [Tnomanu ¢uryp Ha kieryaroi Oymare nggf;?:;igg}; 867473e
36 [Tnomanu mogoOHBIX puryp
37 [Tnomanu mogoOHBIX puryp
38 3ajauu ¢ MPaKTUYECKUM COJIEPKAHHEM bubmorexa [JOK
https://m.eds00.1ru/88675558
39 3ajaud ¢ MPaKTUYECKUM COJIEPKAHHEM bubmorexa [JOK
https://m.eds00.1ru/88675684
40 Pemienue 3a1a4 ¢ MOMOIIBIO METOAA Bbu6nmmoreka [IOK

BCIIOMOTaTeIbHOM IIomaigu

https://m.edsoo.ru/88674190




Bbu6nmmoreka [IOK

41 Kontponbnas padota o teme "I[lnomans" hitps://m.cdsoo.ru/8867579¢
N bubnnorexka HOK
42 Teopema [Iudaropa u e€ npumeHeHue hitps:/m.c dsocl)l.ru 188675918
. bubnnorexa HOK
43 Teopema [Tudaropa u e€ npumeHeHHE hitps-//m.c dsoil.ru 188675918
. bubnnorexa HOK
44 Teopema [Tudaropa u e€ npumeHeHHE hitps://m.c dsml)l.ru 18867 5abc
45 Teopema [1udaropa u e€ npumeneHue
46 Teopema ITudaropa u e€ npumeHeHnE
OrnpezenieHne TPUTOHOMETPUUECKUX
KIIUH OCTPOrO yria NpsiMOYTroJIbHOT'O
47 ?})}I:YI‘L(I)HBHI/IK;), TpH}II‘I;HOMI;TpHZ;CKHe buommorexa HOK
https://m.eds00.ru/88675d32
COOTHOIIEHUS B MIPSIMOYTOJIbBHOM
TpEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa [JOK
https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO
51 Konrtponsnas padora no reme "Teopema bubmuoreka [IOK
[Tudaropa u Hayana TpuroHoMeTpun" https://m.edsoo.ru/8a1407e8
5 Brniucannsie ¥ IEHTpaIbHbBIE YTJIbI, YOI bubmuorexa [JOK
MEXy KacaTeJIbHOU U XOpI0i https://m.edsoo.ru/8a1415b2
53 BnucanHubie U IEHTpaIbHBIE YIJIBI, YIOJ bubnmoreka [JOK
MEXK1y KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannbie v IeHTpaIbHBIE YIIIBI, YTOJ bubmmoreka [JOK
MEK1y KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al141b34
55 VYriael MeXAy XOpAamMu U CEKYIIUMU




56

VYIubl MeXAy XOpJaMU U CEKYLIUMU

Brmcannbie 1 onyucaHHEIS

57 YETHIPEXYTOILHUKY, UX TTPU3HAKUA U bubmorexa HOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannble u onricaHHbIe
58 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmorexa HOK
PIPEXYT > X IP https://m.edsoo.ru/8al416d4
CBOICTBa
Bnucannble u onricaHHbIe
59 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmmorexa [JOK
o PexyT ’ P https://m.edsoo.ru/8al1416d4
CBOICTBa
IIpuMeHeHne CBONMCTB BIMCAHHBIX U
60 OINHMCAHHBIX YETHIPEXYTOJBbHUKOB IIPU
pElIeHNH TeOMEeTPUYECKUX 3a1a4
IIpuMeHeHne CBONMCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPU
pElIeHNU T€OMETPUYECKUX 3a]1a4
6 B3anmHoe pacnonoxxeHue AByx bubnuorexa [JOK
OKpPY’KHOCTEH, 001111e KacaTelIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyxHocTei buommorexa LOK
Py https://m.edsoo.ru/8al1410a8
Kontponbnas padota mo teme "YTrisl B
64 OKPY’KHOCTH. BricaHHbIe U OIMCaHHbIE buommorexa LOK
26 ’ | https://m.edsoo.ru/8a141c88
YeThIPEXYTOJIbHUKH
65 IToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB bubmuoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU https://m.edsoo.ru/8al41ddc
IToBTOpEHME OCHOBHBIX IIOHATHIA U METOZ0OB bubnuoreka [IOK
66 .
KypcoB 7 u 8 KJ1accoB, 0000IIeHIE 3HAHUIA https://m.edsoo.ru/8al41efe
67 HroroBast koHTpOIBHAS paboTa bubmuorexa [JOK




https://m.edsoo.ru/8a142368

68

[ToBTOpEHNE OCHOBHBIX MOHATHUM U METOI0B
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU !

Bbu6muoreka [IOK
https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| OnpeneneHne TPUTOHOMETPUUECKUX 1 bubnnorexa HOK
¢bynkuit yrinos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCUHYCOB 1 bubmorexa [OK
P Y https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa [TOK
p Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHycoB 1
Teopema cuHycoB 1
Haxoxnenne 1MH CTOPOH M BEJIMYKH YIJIOB bubnnorexa HOK
9 1
TpEYroJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1 P 1
0 CHICHHE TPEYTONRHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 bubmmorexa LOK
peyr https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1
CHICHHE TPEYTOMBHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroiabHIUKOB 1 buommorexa HOK

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




IIpakTueckoe NpUMEHEHNE TEOPEM CUHYCOB

Bubnuoreka [IOK

14 A KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB
1 KOCUHYCOB
16 KonTponbhas pabota no teme "Pemienue bubnmoreka [JOK
TpEyroJibHUKOB'" https://m.edsoo.ru/8a14392a
Bbubnmunoreka [IOK
17 [TonsiTue 0 mpeoObpa3zoBaHUU TTOAO0US hitps://m.edsoo.rw/Sal 43ab0
18 CoOOTBETCTBEHHBIE JIIEMEHTHI MOJ00HBIX bubmuorexa [JOK
¢buryp https://m.edsoo.ru/8al143de4
19 CoOTBETCTBEHHBIE YJIEMEHTHI TIOJJOOHBIX
duryp
Teopema o mpou3BeieHnN OTPE3KOB XOP,
20 Teorl))eMa 0 I'I;)OI/ISBG,Z[GHI/II/I OT[I))GSKOB ’ bubmorexa HOK
. https://m.edsoo.ru/8a14406e
CEKYIINX, TeOpeMa O KBaJpare KacaTeJIbHOU
Teopema 0 mpou3BeieHnH OTPE3KOB XOP/,
21 Teorl))eMa 0 I'I;)OI/ISBG,Z[GHI/II/I OT[I))GSKOB ’ bubmorexa [TOK
. https://m.edsoo.ru/8al441a4
CEeKYILUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Teopema o mpou3BeI€HUN OTPE3KOB XOP/I,
22 Teoé)eMa 0 H[I))OI/ISBG,Z[GHI/II/I OT[I))GSKOB ’ bubmorexa [TOK
. https://m.edsoo.ru/8al442da
CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
3 [IpumeneHne TeopeM B peELIEHUN bubnnorexa HOK
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B pelIeHUU bubnnorexa HOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 IIpumeHeHne TeopeM B peLIECHUN bubmuoreka [IOK
T€OMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/8a144578
26 KonrponbHast pabora o Teme bubmuoreka [IOK




"IIpeoOpa3oBanue nogodus. Merpuyeckue
COOTHOIIIEHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8al447a8

7 Omnpenenenue BeKTOpoB. PU3HUECKUN U bubnnorexka HOK
TF€OMETPUYECKHUN CMBIC BEKTOPOB https://m.edsoo.ru/8a144960
)3 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxxeHue ¥ BRIYUTAHHUE BEKTOPOB, bubmmoreka [JOK
YMHOXKEHHUE BEKTOPA HA YHCIIO https://m.edsoo.ru/8a144d52
30 CnoxxeHue ¥ BRIUUTaHHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YHCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM
bubnmoreka [JOK
32 KoopanHatsi Bekropa https://m.edsogm/8a144fbe
13 CkansipHO€ MPOU3BEICHNE BEKTOPOB, €TI0 bubmmoreka [JOK
MPUMEHEHHNE JJIST HAXOXKJICHUS JUIMH U YIJI0B https://m.edsoo.ru/8a14539c¢
34 CkansipHoe Mpou3BeIeHUE BEKTOPOB, €T0 bubnnorexa HOK
MPUMEHEHHNE 11 HAXOKIECHU LJIUH U YIJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3aga4 ¢ noMoIIb0 BEKTOPOB bubmmorexa [TOK
https://m.edsoo.ru/8al44c3a
36 Pemrenue 3a1au ¢ moMoOIIbIO BEKTOPOB bubmmorexa [OK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB IS pellIeHUs 3a1a4
¢buzukn
38 KonrtponsHas padora o teme "Bextopsr" }]?;If:?;;?:;(sigrou/léa 145608
19 JlexkapToBbI KOOPIMHATHI TOUEK Ha

IIJIOCKOCTH




Bbu6nmmoreka [IOK

40 ¥pasHeHHe npimoi https://m.edsoo.ru/8a145c48
41 YpaBHeHue npamoit
bubnmoreka [JOK
42 ¥ PaBHEHHE OKPYKHOCTH https://m.edsoj)_.lm/Sa14635a
43 Koopaunats! Touek HevpecequHﬁ bubmuoreka [IOK
OKPYKHOCTH U IIPSAMOU https://m.edsoo.ru/8a146620
44 MeTo KOOpAUHAT MIPU PEIIEHUN
F€OMETPUYECKUX 3a/1a4, MPAKTUYECKUX 3a]1a4
45 MeTo KOOpAUHAT MIPU PEIIEHUN
reOMEeTPUYECKUX 3ajay, MPaKTHUECKUX 3a7a4
46 Meroa KOOpAMHAT PU PEILIEHUU
F€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX 3a]1a4
47 Kontponbnas padota o teme "JlekapToBbI bubnnorexa HOK
KOOPJMHATHI HA IJIOCKOCTH" https://m.edsoo.ru/8al146e0e
43 [IpaBuBHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE bubnmoreka [JOK
UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnmoreka [JOK
49 Hueno x. Jlmia okpyxKHoCTH https://m.edsogm/Sa1472c8
bubnmoreka [JOK
30 Huero . Jlnia Okpy>KHOCTH https://m.edsoj)_.lm/83147l4c
51 JlnvHa 1yru OKpy>KHOCTH
52 Pannannas mepa yria buommorexa HOK
https://m.edsoo.ru/8al14714c
53 [Imomane kpyra, cekropa, cerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147426
54 [Inomane kpyra, cekTopa, CerMeHTa bubmorexa [TOK

https://m.edsoo.ru/8a147750




Bbu6nmmoreka [IOK

55 IInomane kpyra, cEKTOpa, CETMEHTa
Hae Kpyr p https://m.edsoo.ru/8a147750
56 ITonsTHE O OBYMIKEHUH IIIOCKOCTH bubmmorera IOK
A https://m.edsoo.ru/8al147c82
57 ITapannensHBI IEpeHoOC, HOBOPOT bubmmorexa IOK
p p ’ p https://m.edsoo.ru/8al147f16
58 ITapannensHBIA IEPEHOC, IIOBOPOT bubmmorera IOK
p p ’ p https:/m.edsoo.ru/8al147f16
59 [TapannenpHbIi IEpeHOC, TOBOPOT
60 [TapannensHbIN IEpEHOC, TOBOPOT
61 IIpumeneHnure OBMKEHUI IPHU PELICHUN 3a1ad buGnnorexa LIOK
p A pup A https://m.edsoo.ru/8a1480e2
KonrponsHast pabora o Temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHoCTb. [BrKeHus miockoctu"
[ToBTOpenue, 00600IIeHNE, CHCTEMATH3AIIS
63 3HaHu#. I3MepeHne reoOMeTpUIECKUX bubmmorexa IOK
) p P https://m.edsoo.ru/8a148524
BeJIMYuH. TpeyroapHuKu
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
64 snanui. [lapannensHbie 1 bubmmorexa LIOK
- hitps://m.edsoo.ru/8al 48650
MEPICHIUKYIISIPHBIC TIPSIMbIC
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
65 3HaHU. OKPY>KHOCTb U KpPYT.
['eomeTpuyeckue nocTpoeHus. YTibl B
OKPY>KHOCTH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIIS
66 3HaHWH. BricanHble U OnMHCcaHHEBIE

OKPY>KHOCTH MHOT'OYTOJIbHUKOB




67

Hrorosast koHTpOIbHAS paboTa

Bbu6nmmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3HaBaTh M3y4eHHBIE reoMeTpHyYecKrne (HUrypbl, ONPEenessiTh HX
B3aUMHOE pACIOJIOXKEHHE, M300pakaTh TeOMETpUYEeCKHe (UTYpHI,
BBITIOJIHATh YEPTEXU MO YCIOBHIO 3a1aud. V3mepsTe nuHEiHBIE U
YTJIOBBIC BCIIMYUHBIL. Pemarn 3ala4v Ha BBIYUCJICHUC JJIMH OTPE3KOB U
BEJINYMH YTIIOB

6.2

Henatb rpy0yro OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH MPEAMETOB B
peambHOM JKU3HH, pPa3MEpoOB MPHUPOJHBIX OOBEKTOB. Pazmnuath
pa3Mephl ITUX 00BEKTOB 110 MOPSIKY BETUUUHBI

6.3

CTpouth 4epTekH K TeOMETPUUECKHUM 3a/1a4aM

6.4

[Tonb30BaTbcsl MPU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
MPU3HAKH U CBOICTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPH PEILICHUH
3a1a4

6.5

[IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS C  HCIOJb30BaHUEM
TrE€OMETPUUYECKUX TEOPEM

6.6

ITosp30BaThCA IIpU3HAKAMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEIEHHONU K TUIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUH T€OMETPHUYECKUX 3a4a4

6.7

Onpenensath MapayIeIbHOCTh MPSIMBIX C MOMONIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensiTh MapaieIbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OAHOW MPAMOUM O TOYEK
JAPYroU NpsIMOU

6.8

Pematp 3a1aun Ha kiieT4aroit Oymare

6.9

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBBIE M OYKBEHHBIE
3HAYEHUS YIJIOB B TIEOMETPUYECKMX 3a7adaXx C HCIOJb30BaHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTIOYIOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEYEHUU [JIBYX MapajUIeIbHBIX HPSIMBIX
cekyuien. Pemars npakTudeckue 3a/1a4yd Ha HaXOXICHUE YIVIOB

6.10

Brnagets moOHsATHEM TE€OMETPUUECKOTO MECTa TO4YeK. YMETh
onpeAensTh OUCCEKTPUCY YIJla M CEpPEeIUHHBIA NEepIEeHIUKYISAp K
OTPE3KY KaK T€OMETPHUUECKUE MECTa TOUEK

6.11

@opMynHpoOBaTh ONPEAEIEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOWCTBAMHU. YMETh
MIPUMEHSATH 3TU CBOMCTBA IPU PEIICHHUH 3a7a4

6.12

Brnagets moHSATHEM ONMHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMmeTh HaxomuTh €€ ueHtp. Ilomp3oBatbes QakTamMu O TOM, UYTO
OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MMEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, 4YTO CEPEOUHHLIE MEPIEHIUKYIAPHI K CTOPOHAM TPEYrOJIbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE




6.13

Brnagers moOHATHEM KacaTeabHOM K OKPYKXHOCTH, IIOJB30BaThCs
TEOPEMOM O IEpPHEeHIUKYIIPHOCTH KacaTeIbHOM U  paauyca,
IIPOBEJEHHOTO K TOYKE KaCaHWs

6.14

[Tonb30BaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPaBEHCTBaMH,
MMOHUMATh UX MPAKTUYCCKUN CMBICIT

6.15

[IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE IOCTPOEHUS C MOMOIIbIO
LHUPKYJIS U JIMHEHKHU

8 KVIACC

Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011€r0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHIEI quHpéXYTOJIBHI/IKOB, uXx 3JICMCHTHI,
IMOJIL30BAThCS MX CBOMCTBAMHM IIpH pCHICHUH I'COMECTPUUCCKHUX 3aJa4

6.2

[IpuMeHsSITh CBOWCTBA TOYKH IEPECEUCHUS MEAMAaH TPEYrojbHUKA
(1eHTpa Macc) B pelIeHU  3a1a4y

6.3

Biagers noHsTHEM CpenHEH JIMHUM TPEYroJIbHUKA W TpaIlCLHH,
IPUMEHATh HX CBOMCTBA IIPU PEIICHUHM TE€OMETPUYECKUX 3a1ad.
ITonb3oBatbest Teopemon Paneca U TEOPEMOU O NMPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a1a4

6.4

[IpumeHsTh NOpU3HAKKM NOAO0US TPEYrOJAbHUKOB B  PEIICHUU
r€OMETPUUYECKHX 3a/1a4

6.5

[Tonws3oBatbes Teopemoit [lndaropa s pemeHus reoMeTpUIECKUX U
IpPAaKTU4YEeCKUX 3amad. CTpouTh MaTEMATHYECKYK0 MOZEIb B
MIPAaKTUYECKUX 3aa4axX, CAMOCTOSTENBHO JAEJIaTh YepTEX U HAXOAUTh
COOTBETCTBYIOIINE JJIUHBI

6.6

Bnagers moHSATHAMU CHUHYCa, KOCHMHYCAa MW TaHI'CHCAa OCTpOro yria
IpsAMOYT'OJIBHOTO TPECYIroOJIbHHKA. Ilonp30BaThCs 3THMH ITOHSATHSIMU
I PCIICHUS MMPAKTUYCCKUX 3a1a4

6.7

Beruncnsate (pa3snu4HBIME crioco0aMu) IUIOMIAAh TPEYroJbHUKA U
MJIOMIA MHOTOYTOJBHBIX (GUryp (Moap3ysch, e HEO0OXOAUMO,
KaJIbKyIATOpoM). IIpUMeHATh MonydeHHbIE YMEHMSI B MPAKTHYECKUX
3aavax

6.8

Bnagets MOHATUAMHU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOpEeMbI O BIHMCAHHBIX YIJIaxX, YriaX MEeXIy XOpAaMu (CeKyIIHMH) U
yrie MEXIy KacaTeIbHOW M XOPAOM IPU PEIIEHUH T€OMETPUUYECKUX
3a1a4

6.9

Brnanets mNOHSATHEM ONUCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSTh
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MTPH PEIICHUHU 3324

6.10

[IpuMeHATh mONy4YeHHBIE 3HAHUS HA IPaKTUKE — CTPOUTh
MaTeMaTUYecKrue MOJAENH AJi 3a]ad PeaibHOW KU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Tmoao0us U
TPUTOHOMETPHH (ITOJIB3YSACh, TJIe HEOOXOAMMO, KaIbKYISITOPOM)




9 KIIACC

Kon

NPOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YTIIOB, HAXOIHUTH C WX
IIOMOIIBIKO PA3JIMYHBIC JBJICMCHTLI MPAMOYT'OJBHOI0 TPCYrOJIbHHUKA
(«pemieHre  MPAMOYTOJIBHBIX — TPEYroJbHHKOBY»). Haxomuth  (c
IIOMOIIIBIO KaanynﬁTopa) AJIMHBI U YTIIbL JJIs HeTa6J'H/I‘IHBIX 3HAa4YCHUHU

6.2

[Tonp30BaTbCs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIAECTBOM ISl HAXOXKIEHUS COOTHOILIECHUU
MEXK1y TPUTOHOMETPUYECKUMU BEIIMUMHAMHU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB MJIsi HAaXO0)KIEHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHSITh UX IPU PELIEHUU F'€OMETPUUECKHX 3aa4

6.4

BHaI[eTB IIOHATUAMUA HpeOGPaSOBaHI/IH HOI[OGI/I}I, COOTBETCTBCHHBIX
aneMeHTOB MoAo0HbIX (uryp. Ilomb3oBaThCs CBOMCTBaMU TOI00MS
MMPOU3BOJIbHBIX (bI/Ipr, YMCTH BBIYHUCIATH MJIMHBI U HAXOAUTL YIJIbL Y
nmoaoOHbIX ¢uryp. [IpuMeHsITH CBOWCTBA MOAOOUS B MPAKTUUECKUX
3ajadyax. YMeThb MpPHUBOAUTH TPHUMEPHl MOAOOHBIX Quryp B
OKpYIKaroIieM MHUpe

6.5

[lonb30BaTbcst TeopeMaMu O TMPOU3BEIEHUU OTPE3KOB XOpA, O
MIPOM3BEICHNN OTPE3KOB CEKYIIIUX, O KBaJlpaTe KacaTelabHOU

6.6

[lonb30BaTbcst BEKTOpaMM, IIOHMMAaThb KX TE€OMETPUYECKUH U
¢u3nvecKkuil CMBICT, TMPUMEHATh MX B PEUICHUH T€OMETPUUYECKUX WU
¢busnueckux 3anad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB
JUTSl HAXOXJACHUS JJIMH U YTJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpAMWHAT Ha IIJIOCKOCTHU, NPUMCHATL €T0 B
PEIICHUU IT'€OMECTPUYCCKUX U ITPAKTHUYCCKUX 3aaa4

6.8

Brnagerp NOHATMSMHM  NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY’KHOCTH, JJIMHBI AYTM OKPY>KHOCTHM W paJAMaHHON Mepbl yria,
YMETh BBIYMCIATH IUIOMIAAbp Kpyra u ero uacred. lIpumensarts
II0JIyYE€HHbIE YMEHMS B IPAKTUUYECKUX 3a1a4ax

6.9

HaxoauTe ocu WM EHTPBl CUMMETPUH (GUTYP, TPUMEHATH ABHKCHHS
IJIOCKOCTH B MPOCTEHUINHUX CIIy4astx

6.10

[lpumeHsITh TONyYeHHBIC 3HAHWS HA MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U
TPUTOHOMETpPUYECKUX  (DyHKIUH (MONB3ysICh, T/A€ HEOOXOAMMO,
KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon ITpoBepsieMblil 3JIEMEHT COIeP/KAHUA

6 I'eomeTpust
Havansnele noustus reomerpun. Touka, npsimasi, OTpPE30K, Jyd. Yoy Buasl

6.1 yrioB. BepTukanbHble U cMexHble yriabl. buccekrpuca yrina. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U NePHEeHANKYISIPHOCTD MPSIMBIX

6.2 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETpHH.
[IpuMepsl CHMMETpPHH B OKpYKarOLIEM MUPE

6.3 OCHOBHBIE TMOCTPOEHHUSI C TOMOIIBIO LUPKYIS W JIMHEHKH. TpeyrojabHHK.
Bricora, Mmennana, OucceKkTpuca, UX CBOWCTBA

6.4 PaBHOOepeHHBIT W  paBHOCTOPOHHMM  TpEeYyrojbHUKH. HepaBeHCTBO
TpEYroJbHUKA

6.5 CBoiicTBa ¥ TpHU3HAKKM PaBHOOEIPEHHOro TpeyroiabHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB

6.6 CgoiicTBa M MPHU3HAKU MapaJUIeTbHBIX NpsIMbIX. CyMMa yIiIOB TPEYTrOJIbHHKA.
Bueminue yriibl TpeyrojibHHUKa
IIpssmoyronbHblii  TpeyroapHUK. (CBOMCTBO MeIUaHbl IPSIMOYTOJIBHOTO

6.7 TPEyroJbHUKA, NPOBEAEHHOW K TunoTeHy3e. IIpu3Hakum paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTroyibHBIA TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOM, TeopemMa o OousiblieM yriie W OOJbIIEH  CTOpOHE
TpeyrosubHUKa. [lepnenauKkymsp U HaKIOHHAs

6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrima U CepeaUHHBIN
MEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpy’XKHOCTb M Kpyr, XopJa W JuaMeTp, HuX CBoHcTBa. BzaummHoe

6.10 pacrlojoKeHUue OKpY)KHOCTH U 1npsmou. KacarenbHas u cexkymas K
OKPYKHOCTH

6.11 OkpyXHOCTb, BIHCAHHAas B yroji. BrnucaHHas W ONHCAHHAS OKPY>KHOCTHU
TpEyroJbHUKA

8 KNIACC
Kon ITpoBepsieMblil 3JIEMEHT COIeP/KAHUA

6 I'eomeTpust

6.1 UetpipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyronpHUK, poMO, KBaApaT, UX MPU3HAKA U CBOWCTBA

6.3 Tpanenusi, paBHOOOKas Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyroiabHas
Tpanenus

6.4 Meron yaBoenuss menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
TeopeMa O MPONMOPLUUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojabHUKA U Tpanenuu. LleHTp macc TpeyroiapHuKa

6.6 [TogobOue TpeyroabHUKOB, KO3 dunmueHnt mnoaodus. I[lpusnakum momo0us

TpeyrojibHUKOB. [IpMeHeHne mojo0us py peleHN: MPAKTUYECKHUX 3314




@opmynbl AN IUIOIIAAU TPEYrojibHUKA, NapajienorpamMma, pomba u

6.7
Tpaneuuu
6.8 CpoiicTBa mmomanei reomerpuueckux ¢uryp. OTHOIIEHHE TUIOIIAAEH
MOA0OHBIX PUTyp
6.9 Brruucnenue mioniagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu perieHun
MIPAKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TAaHTE€HC OCTPOrO yria IMPSMOYTOJIBHOTO TPEYrOoJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKUE
¢byakumum yrios B 30°, 45° u 60°
6.12 BrnucanHble W LEHTpanbHBIE YIUIBI, YIOJd MEXIY KacaTeIbHOHM U XOpIOH.
) VYTl MeXAYy XOpAaMu U CEKYIIIUMU
6.13 Brniucannsie 1 onmvcaHHbIE YETHIPEXYTOJbHUKHI
6.14 B3anmHoe pacnonoxxkeHue IBYX OKpyxkHocTeld. Kacanwe OKpyKHOCTEH.
OOu1re KacaTeabHBIE K IBYM OKPYKHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUSI
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. Pemienue
6.2 MMPAKTUYECKUX 3a/lad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue momobus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o0 pou3BEAEHUN OTPE3KOB XOpJI, TEOPEMbI O NPOU3BE/ICHHU OTPE3KOB
CEKYIINX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bektop, nmnuHa  (MOAynb) — BEKTOpa,  COHANpaBl€HHbIE  BEKTOPBI,
6.5 IIPOTUBOIIOJOKHO  HANpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALMM HAJl BEKTOpaMH. Pa3iioxkeHue BeKTopa no ABymM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunatsl BekTopa. CkaylsipHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
HAaXO0>JICHHUs IJTUH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU U OKPYKHOCTU B
6.7 KOOpIMHATAX, NMEPECCUCHUE OKPY>KHOCTEH M MpAMBIX. MeTOJl KOOPAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlinHa OKPYKHOCTH. I'panycHas u paguaHHas Mepa yria, BBIUUCIEHUE JUIMH IyT
OKPYKHOCTEMN
6.10 [Imomane kpyra, cekropa, CerMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUH ¢(uryp (3r1eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrpPaMMbl OCHOBHOI'O
TpeOoOBaHuUsI o0mero oopasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
omepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJa4; YMEHHUE UCIIOIb30BaTh TpauuecKoe MpeicTaBIeHue MHOXKECTB
JUISL ONTUCAHMS pealbHBIX MPOLIECCOB U SIBJICHUI, MPU PELICHUH 3a7ay
U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIPEACICHHE, aKCHOMa, TEOpEMA,
JOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHKS BBICKA3bIBAHUI

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJllbHOE YHWCIO, IPOCTOE U
COCTaBHOE YHCIJIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
JeIMMOCTH, 1Ie€JI0€ YHCIIO, MOJYJh 4YHCla, OOBIKHOBEHHas ApoOb U
JecsiTuYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTUYecKud KBAaAPAaTHBI KOPEHb;
YMEHUE BBINOIHATH JEUCTBHS C 4YHUCIaMH, CpaBHUBAaTb U
yOOpSAOYMBATh 4YHCIA, NPEACTABIATh YWCIAa HAa KOOPAWHATHOU
NpsIMOM, OKPYIJIATH 4YHUCJIA; YMEHHE JelaThb NPUKUAKY U OIEHKY
pe3ynbTaTa BRIYUCICHUN

VYMeHHUe omnepupoBaTh MOHATHSAMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYJICH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETEeHH
Oosbllle €AMHUIBI, YMEHHE BBINOMHATH pPAcYETl MO (opmysam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-pAallMOHANBHBIX BBIPOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3oKEHHEe MHOTOWJIEHa Ha MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJb30BaHWEM (OPMYN pPAa3HOCTH KBAJpaToB U
KBaJ[paTa CyMMBbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-PALIMOHATIBHBIE YPAaBHEHUS C OAHON NEPEeMEHHOW, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YUCJIE NIPU PELIEHUN 3aa4 U3 IPYrux MpeaMeTOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHi
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: GyHKIUA, Tpaduk QyHKINH, HYIH
byHKIMH, IPOMEXYTKH 3HAKOITOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHMsi, yObIBaHUs, HauOOJbIIEE M HaUMEHbIIEE 3HAUYCHHS
byHKIHMH; yMeHHe OIIepUpPOBATH HOHSTHSAMH: npsmast




MPONOPIIMOHALHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPONMOPLUOHATBHOCTb, Mapabojia, rumepoosa; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPadUKH Il ONIPEACIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, IJIsl PELIeHHs 3a/a4 U3 JAPYTHX
Y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH; YMCHHE BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMHU

Ymenue OIIepUpOBAThH HNOHSTUSMU: [I0CJIEI0BATEIbHOCTb,
apudmernyeckas U TeOMeTpuyeckas  IPOTPEecCUu;  YMEHHUE
UCIOJIBb30BaTh CBOMCTBA MOCIENOBAaTENbHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3aiad, B TOM 4YHCIEe 3a1ad U3 APYTUx
y4eOHBIX IPEMETOB U PEaTbHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLIEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, IeHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a91 U3 00JIACTH YIPaBIECHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYUEHHOE PELIEHUE U OLEHUBATh MPaBION0A00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMU: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOSIPEHHBII
U PaBHOCTOPOHHUH TpPEYrodbHHUKH, MPSIMOYTOJIbHBIH TPEYroNbHUK,
MeIuaHa, OMCCEKTpHCAa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTONbHUK,
napajjiesiorpaMM, pomMO, TNPSMOYTrONbHUK, KBaJpaT, Tpamleuus;
OKPYKHOCTB, KPYT, KacaTellbHast; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemaThb 3aJayd, B TOM YHCJE U3 MOBCEIHEBHOU
’KM3HU, HAa HAXOXJCHHWE T'€OMETPUYECKUX BEIHMYUH C HNPUMEHEHHEM
M3YUEHHBIX CBOMCTB Uryp U (pakToB

10

VYMeHue omepupoBaTh IOHATHSMHU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIEIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
Yyrod MeXIy TpSMBIMH, TEPIEeHANKYISAp, HAKIOHHAS, IPOCKIHS,
noxobue ¢puryp, moo0HbIe TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B
OKPY’KaIOIIeM MHpE
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YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJI
(BeMIMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IIOLIAMb;
yYMEHHUE OIEHHUBATh Pa3MEphl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAU
MHOTOYTOJILHUKOB, JIJTMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, o0bema
NIPSAMOYIOJIBHOI'O IapaJUIeNIENUIEeNa; yYMEHUE IPUMEHATh INPHU3HAKU
PaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKUE COOTHOILICHUS  JUIS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, ITOIaneH
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YMeHne wu300pakarh IUIOCKHE (QUTYpI W HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO HYEPTEKHBIX
WHCTPYMEHTOB ¥ 3JICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WA
CHUMBOJIbHOMY OIIMCAHUTIO
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YMeHue  omnepupoBaTh  MOHATHSMHU:  MPSMOYIOJIbHAasE — CUCTEMa
KOOpJIMHAT, KOOPJMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,




IIPOU3BENCHNE BEKTOPA HA YHCJIO, CKAJSPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIO0JIb30BaTh BEKTOPBl U KOOPAWHATHI U NPEACTaBICHUS
JAHHBIX W pELIeHHs 3aJad, B TOM 4YHCIE M3 JPYruX Y4eOHbIX
IIPEAMETOB U peajbHOMN JKU3HU
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yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
TUarpaMMbl,  TaONWIBI, cpeaHee  apudMeTHUYecKoe, MeIuaHa,
HauOoJpllee M HAaUMEHbIee 3HAYCHHUs, pa3Max YHMCIOBOro Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH W  MPeoOPa3OBHIBATH
uHpOpMalMIO, TPEJICTABICHHYI0 B Ta0luIax M Ha JgUarpaMmax,
OTPaKAMOIIYI0 CBOMCTBA M XapPaKTEPHUCTUKH PEaTbHBIX IPOIECCOB U
HBHGHHﬁ; yMeHI/Ie paCHOBHaBaTL N3MCHYUBBIC BCIIMYMNHBI B
OKpYKaroIeM MUpe
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YMeHue omnepupoBaTh TMOHITHAMU: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (DJIEMEHTAPHBI HMCXO)
CIIy4alflHOTO OIbITa, CIy4ailHOE COOBITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOIO Tepedopa M ¢ HCIOJIIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHMBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITHI M SIBIEHUH, MOHMMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEI U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX
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YMeHue BbIOMpaTh MOIXONAIIMNA W3YYEHHBIM METON IS pEeIIeHUs
3aJa4i, HpI/IBOI[I/ITB HpI/IMepI:I MAaTEMATUUYCCKUX SaKOHOMGpHOCTeﬁ B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe?)y.HBTaTBI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKH KaK HAyKH, NMPUBOIUTH
IIPpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMHUPHOW UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna u BBIYUCIEHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOCTH LENTbIX YUCE
12 OOBIKHOBEHHBIE W JECATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
NepUOANYECKUE ApOodH
13 PanmonanbHupie umcna. Apudmernueckue Omepandd ¢ paldOHaIbHBIMU
YyHClIaMu
1.4 JetictButenpHble uyncia. ApudMeTHYECKHE ONEepallud ¢ JACHCTBUTEIHLHBIMHU
YUCIaMHU
15 [MpubnuxEénnpie BBIMMCIICHNS, TPaBWIA OKPYIICHWA, MPUKMIKA 1 OLECHKa
pe3ynbTata BEIYUCICHUN
2 Anrebpandyeckue BhIpaXeHUs
2.1 BykBeHHbIE BhIpayKeHHsI (BBIPRXKEHUS C TEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mnokaszatesneM. CTENeHb C PALMOHAIBHBIM IOKa3aTeleM.
) CBoiicTBa cTENEHU
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpPEHb HaTypaJibHON CTEICHH. HevictBus c
apuQMeTHIECKUMU KOPHSIMH HATypaIbHOU CTETICHH
3 YpaBHEHMS U HEpaBEHCTBA
31 [enbie 1 OpoOHO-pallioHallbHbIe ypaBHEHUS. CHCTEMbl U COBOKYIHOCTH
ypaBHEHUU
39 Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
HEPABEHCTB
3.3 Pemenyne TeKCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN
49 ApudmeTrndeckass W TeoMmeTpudeckas mporpeccur. Dopmyna  CIOXKHBIX
MPOLIEHTOB
5 DyHKIUU
Oynaknus, crnocoObl 3amaHus  GyHkuun. [padux  dyakumm. OO6macTh
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynmu gynkiuu. pomexytku
5.1 3HAKOTOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (GYHKIHUH. MaKCUMyMBl H
MUHUMYMBl (yHKIMH. Hanbospinee M HauMeHbllee 3HaueHHE (YHKIMM Ha
IPOMEXKYTKE
6 KoopauHatsl Ha pSMO U TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX cBOiCTBa
7.2 TpeyronbHuK




7.3 MHOroyrojasHUKH
7.4 OKpYXHOCTh B KPYT
7.5 H3mMepenne reoMeTpuYecKux BEITUYUH
7.6 BekTopsbl Ha MI10CKOCTH
8 BeposiTHOCT U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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