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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pAa3felioB IIKOJbHOW MaTEMaTHKH,
UMEIOIINNA CBOEH 1EIbI0 00ECIeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB (QUTYp, HX
OTHOLIEHWH ¥  B3aUMHOE pACIIOJIOKEHUE, OIUPAeTCs Ha  JOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHUs 3aKIIIOUAETCS B TOM, UTO OOYYarOMIMICS yUYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PacCyKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHHs, JOKAa3bIBATh
UCTUHHBIC YTBEPKIEHUS W CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, TPOBOJHUTH
pacCyXJieHus «OT TMPOTUBHOTO», OTJIWYaTh CBOWMCTBA OT  MPHU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUM SIBISIETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEYArOUIMXCsl B peanbHOM ku3HU. OOydaroumuiicss JOJKEH HayYUThCs
ONPENEIUTh T€OMETPUUECKYIO (PUTYypy, OomucaTh CIOBaMU JAHHBIA YEepTEX WU
PUCYHOK, HAalTH IUIOIIAIb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JIMHUS B U3YYCHUU TC€OMETPHH.
[Ipu pelieHuu 3amady MPAKTUYECKOIO XapakTepa OO0ydYaroIMUCs YYUTCS CTPOUTH
MaT€MaTUYeCKUe MOJIENM  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTbH MOJIyY€HHOT'O pe3yibTara.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (UTYP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOITYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Haumbojee SpPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpruueckue CoOOTHOWIEHUA», «Merton koopauHaT» U «Teopema
[Tugaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUME OCHOBHBIE pa3Jeibl
conepxanusi: «l'eomerpuueckue @Uryppl U HX CBOMCTBa», «l3mepeHue
F€OMETPUUECKUX  BEIUYMH», «JIeKapToBbl KOOpAWMHATHI Ha  IUIOCKOCTHY,
«BexTope», «JIBrmxenus miaockoctny, «IIpeodpazoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 daca: B 7 kiacce
— 68 vacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Hauanensle nonsatusa reomerpun. Touka, npsmasi, OTpE30K, Jyd. YTros. Buabl
yIJI0B. BepTukambHble W CMEXHbIE Yyribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajuiebHOCTh U NEPIIEHAUKYIISIPHOCTD MIPSAMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS MU JIMHEUKH. TpeyroyibHUK.
Bricota, Menuana, OMCCEKTprca, UX CBOMCTRA.

PaBHOOeApeHHBIT U PaBHOCTOPOHHWM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TpHU3HAKH paBHOOEOPEHHOTO TpeyroyibHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NAapaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHUKA.
Bremnue yrisl TpeyrojpHUKa.

[IpssmoyrosibHbIll  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUHU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OonbllieM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas U cekyias K OKpPYKHOCTH.
OKpy>KHOCTb, BIHCAaHHAas B Yyroji. BrnucaHHas © omnucaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
Clly4yau NapajljiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHHUKa.

[Togobue TpeyrodbHUKOB, Kod(pduiueHt momodus. Ilpusznaku mnogoOus
TpeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHNH MPAKTUIECKUX 3a/1a4.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Dopmynsl s IOMIAAN
TpeyrojbHHKa, MapamierorpaMma, pomba u Tpanenuu. OTHOIIEHHE MJIOIAAeH
no1I00HBIX (HUryp.

Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa INPSMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpuueckue (HyHKLIUU
yriioB B 30, 45 u 60°.

Brnucanable M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOpIOMU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele M ONKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocrei. Kacanune
okpyxHocTel. O0ue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHnc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMdeckMx 3amad C HCIOJIB30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lonob6ue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAynb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOKHO  HAIIPABIICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0KICHUSA JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTHU. Y PABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, IEPECECUCHUE OKPY>KHOCTEN U MPSMBIX. METOI KOOpAUHAT U €0
IIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYTOJBHUKHU. J[nmmHa oOkpyxHOCTH. I'pamycHas w
paguaHHas Mepa yIvia, BBIUYMCIECHHWE IUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHUE CUMMETpuu ¢Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«['eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, IEHHOCTHBIM OTHOLIEHWEM K JOCTHIXKCHHUSM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTUKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaju3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM MPHUMEHEHHEM JOCTKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢eCcCHOHATbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cCQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  37J0pOoBOro  oOpa3a O KM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBI PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIeH Cpelpl, IUIAaHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKPYKAIOIIEW Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCT, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMNA KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT U ACUCTBUS, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble JJornueckue aeiicTBuA:

e BBIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
0OBEKTOB, TMOHATUH, OTHOIICHUW MEXAY MOHATUAMH, (DOPMYIHpPOBAThH
ONpPEJCICHUSI  MOHSATHUM, YCTAHABIMBATh  CYUIECTBEHHBIM  IMPU3HAK
KIaccu(uKanyyu, OCHOBAaHUS Uil OOOOIICHWS W CpPaBHEHUSA, KPUTEPHUH
ITPOBOJIUMOTO AHAIN3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh W  NpPeoOpPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHbIC, €IWHUYHBIE, YacTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUA, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

pa30upaTh MO0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE 0KA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee TOAXOAAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarelbcKye 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAWTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (pOPMYJIHMPOBAaTh 000OIIEHNUSI W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BHTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX ISl peLLICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOUpaTh (GOpMy TpencTaBiIeHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd  CXeMaMH, JAdarpaMMmaMM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAJEKHOCTH HHPOPMAIMH IO KPUTEPHUSM, MPEI0KEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

BOCIIpUHUMATL U q)OpMy.TII/IpOBaTI: CYyXKIACHUA B COOTBCTCTBUU C YCIOBUAMU
" neIAMHn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUs
3aJ1a4, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
po0JIeMBbl, pelraeMoil 3ajauu, BhICKa3bIBaTh MJICH, HAIICIIEHHBIC HA MOMCK
pEIICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JMAaNiora, OOHApyKHUBATh pa3iMuuMe M CXOJCTBO IMO3ULIUN, B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEICTaBIsATh  PE3yJAbTaThl  pEIICHHs  3ajaud, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMpATh (DOpMAT BBICTYIUICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIIMH U OCOOCHHOCTEH ayIUTOPHH,

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOW NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOH pabOThI, paclpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
0o0CcyX1aTh TIPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSMHU, MO3TOBBIC IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, AJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HUMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a4a4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA JIESITEIBHOCTH MOCTABJICHHON LETU U
YCIIOBUSIM, OOBSCHSATH MPUYUHBI TOCTHXKCHUS WIM HEIOCTHKCHUS eI,
HaXOAUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Pacno3naBaTh M3y4y€HHbIE TE€OMETpUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakKaTh TE€OMETPUYECKHE (UTYPBHI, BBIIOJHATDH
YepTeKU MO YCIOBUIO 3ajaud. M3MepsiTb JUHEWHbIE U YIJIOBBIE BEIMYHUHBI.
Pemats 3a1a4n Ha BEIYUCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyl0 OLEHKY JIMHEWHBIX M YTIJIOBBIX BEJIMYMH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 1O TIOPSIIKY BETMYUHBI.

CTpouTh 4yepTe KU K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd NpPU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOWMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbLHUKOB MPU PELICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C HUCMOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWAHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUN F€OMETPUUYECKHX 3a]a4.

OnpenensTs MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTh napauiebHOCTh MPSMBIX C MTOMOIIBI0 PABEHCTBA
PACCTOSIHAM OT TOYEK OAHOW MPSMOU O TOYEK APYTOM MPSIMOM.

Pemrats 3aaun Ha kietyaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTh YHUCJIOBbIE M OYKBEHHbBIE 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3ajlayax C UCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4¥ Ha HAXOXKJICHHUE YIJIOB.

Brnaners mNOHSTHEM T'E€OMETPUYECKOrO MECTAa TOUEK. YMETh OMNPEAENSITh
OWCCEKTPUCY yIJia U CEPEIUHHBIN MEPICHANKYJIISAP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U THWaMETpa
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOWCTBA MPHU
pELICHUH 3a1au.

Brnanets moHsiTHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCS] B OJHOM TOYKE, MU O TOM, YTO CEPEIAMHHBIC
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmoHsATHEM KacaTeabHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEePIEHIUKYJIIPHOCTH KacaTelIbHOW U pajuyca, NPOBEAEHHOTO K TOUKE KaCaHHUSI.



[Tonp30BaThCs MPOCTEHIITMMH T€OMETPUUECKUMHI HEPaBEHCTBAMHU, TOHUMATh
VX TIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPHUECKHUE TTOCTPOCHUS C MOMOIIBIO ITUPKYJIS U
JIMHENKHU.

K koniy oOyueHus B 8 kiacce oOydYarOmIMICS TOJYYHUT CIETYIOIINE
peIMEeTHbIE PEe3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEUICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUEHHs] MEIUAH TPeyrojibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnagets moHaTHeM cpenHel JTUHUM TPEYTOJbHHKA W TPameluu, MPUMEHSIThH
UX CBOMCTBA NPHU pELICHHM reoMeTpuueckux 3anad. [losb3oBarbes Teopemon
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTPe3KaxX, MPUMEHATh UX JJI PEUICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh mpU3HAKKU MOJ00US TPEYTOIbHUKOB B PEIICHUH T'€OMETPUIECKIX
3aj1ay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeTh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyca, KOCHMHYycCa W TaHTE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojabHuKa. [101b30BaThCsl ATUMH TMOHATUSMU JJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMU cIocO0aMU) IUIOIIAb TPEYrOJbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[IpuMeHsTh MOJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerp MOHATHSAMH BIMCAHHOTO M LEHTPAJBbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJIbHON M XOPI0M NpU pElIeHUH T€OMETPUUECKUX 3a1au.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpuMeHsTh MoJydeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJICNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NpUMEHEHUEM TMOoA00Ms M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CIICTYIOIIHE
IpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



MPSIMOYTOJIHBIX TPEYTOJIBLHUKOBY ). HaxoauTh (C MOMOINIBIO0 KaIbKYJIATOPA) AJIMHbBI
Y YTJIBI JUTsI HeTAOJMUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMysiamMu PUBEACHHS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXAECTBOM JUISI HAxXO0XJIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXO0XKACHHS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHWE TPEYroJbHUKOB»), MPUMEHSTh WX MpHU
pELIEHUH F€OMETPUYECKUX 3a/1a4.

Brnanere mnoustHsMH = npeoOpa3oBaHUst  MOAOOMS, COOTBETCTBEHHBIX
AJIeMEeHTOB Mo00HbIX Guryp. [lonb30BaThCsi CBONCTBaMHU MOJ00MS MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIIIBI Yy TMOAOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOJUTH
pUMeEpPHI TOI00HBIX (PUTYP B OKPYKAIOIIEM MUPE.

[lonp30BaThCsA TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpamH, MOHUMATh MX TE€OMETPUUECKUNA W (DU3HUECKUIA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX M (PU3NUYECKHX 3aaad.
[IpUMEHATH CKaISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JJIMH U YIJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
PELICHUH F€OMETPUYECKUX U MTPAKTUYECKUX 3a]1ay.

Brnanets mOHATUSIMH MPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaAUaHHOM MEPBI yria, YMETh BBIUMCIATH ILIOIIAIb
Kpyra u ero yacrei. [I[puMeHsTh NoaydYeHHbIE YMEHHS B MPAKTUUECKHUX 3a7a4ax.

Haxonute ocu (MM LEHTPbI) CUMMETPUU (PUTYp, TPUMEHSTH JABUKECHUS
IJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MONTYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUUYECKHE
MOJENH U1l 3a/1a4 PEAIbHOW KU3HHU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C IpPUMEHEHUEM NOoJ00US U TPUTOHOMETPUYECKUX (YHKUMM (MONB3YsCh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Ipocreiimne reomeTpudecKue GUrypsl u
1 Hf cBorictBa. M3me epHHe FGOMeq")F I/I}:II;CKI/IX 14 bubmorexa OK
' p P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
but6mmoreka [IOK
2 TpeyrombHiicu 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIE IPsAIMBIEC, CYMMa yTJI0B 14 1 bu6nuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh 1 KpyT. ['eomeTprueckue 14 | bubnmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmunoreka LIOK
I i 4 1
> OBTOpeHHE, 060bmenHe sHanHil https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



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

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! HerbipexyromeHHKL 12 ! https://m.edsoo.ru/7f417¢e18
Teopema ®aneca u Teopema o
2 MPOMOPIUOHABHBIX OTPE3Kax, MOJ00HBIE 15 1 Bubnmorexa [IOK
poroph p > 1A https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Tnomanes. Haxoxnenue miomanaei
3 Tpe H-IOJ?BHI/IKOB u iHOFO O;I;IHHHX ¢bur 14 1 bubmorexa OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaau mogoOHBIX HUryp
4 Teopema [Iudaropa n Hauana 10 | Bu6muotexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKHY. 13 1 Bu6muotexa [JOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEH
bubmunoreka LIOK
6 II 000 i 4 1
OBTOPEHHE, ODODIIEHHIE SHATHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnsie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubanorexa HOK
CHUHYCOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
) IIpeoOpaszoBanue nogodbus. Merpuueckue 10 | bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
Bbu6nmuoreka [JOK
1
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 9 1 bubmuorexa [JOK
JlexkapToBbI KOOPAMHATHI HA TJIOCKOCTH hitps//m.cdsoo.ru/7f4 1al 2
I1 OTrOyro. KH. a
. paBUIbHBIE MHOTOYTOIBHUKH. J{HH . Bu6miorexa LIOK
OKPYKHOCTH H l'IJ'IOH_IaI[f) Kpyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune mioniaaeit
Bbu6nmuoreka [JOK
6 JBuKeHus II0CKOCTR 6 https://m.edsoo.ru/7f41al2¢c
. [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS . ) Bbu6nmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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