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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3felioB IIKOJbHOW MaTeMaTHKH,
UMEIOITUNA CBOEH IIeJIbI0 00ECIeYUTh M3YyYEeHHE CBOMCTB M pa3MepoB (puryp, ux
OTHOLIEHWH ¥ B3aUMHOE pACIIOJIOKEHUE, OIUPAeTCs Ha  JOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero oopazoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUNACS YUYUTCS MPOBOIUTH
JI0Ka3aTeNbHbBIE PACcCyKJI€HUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUeHHs, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJieHus «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMyIMpOBaTh OOpATHBIE YTBEPKICHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUM SIBIISIETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEYAIOUIMXCsl B peanbHOM ku3HU. OOydaroumuiicss JOJKEH HayYUThCs
ONPENEIUTh T€OMETPUUECKYIO (PUTYypy, OmHcaTh CIOBAaMU JAHHBIA YEpTEXK WU
PUCYHOK, HAaWTH IUIOIIAIb 36MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kalenst winu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JIMHUS B U3YYCHUU TC€OMETPHH.
[Ipu pelieHuu 3amad MPAKTUYECKOIO XapakTepa OO0y4YaroIMUKCS YYUTCS CTPOUTH
MaT€MaTUYeCKUEe MOJIENIM  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTDH MOJIYY€HHOT'O pe3yibTara.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U T€OMETPUM C JAPYTUMHU y4e€OHBIMU
peMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (UTYP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOITYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Haubojee SpPKO BHAHBI B Temax «BekTopbi»,
«Tpuronomerpruueckue CoOOTHOUIEHUsA», «Merton koopauHaT» U «Teopema
[Tugaropay.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUME OCHOBHBIE pa3Jeibl
comepxanusi: «l'eomerpuueckue @Urypl U HX CBOMCTBa», «l3mepeHue
F€OMETPUUECKUX  BEIHYMH», «JlekapToBbl KOOpAWMHATHl Ha  IUIOCKOCTHY,
«BexTope», «JIBrmxenus miaockoctuny, «IIpeodpazoBanust mogo0us.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Hauanpnsle nonsatusa reomerpun. Touka, npsmasi, OTpE30K, JIyd. YTros. Buuabl
yriaoB. BeprtukaneHele M cMexHbIE yrubel. buccekrpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [lapajuiebHOCTh U NEPIIEHAUKYIISIPHOCTD MPSAMBIX.

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

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LIMPKYJIS WU JIMHEWKH. TpeyrojibHUK.
BricoTta, Menuana, OMcCeKTprca, UX CBOMCTRA.

PaBHOOeApeHHBII U PaBHOCTOPOHHMM  TpeyrojibHUKA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TpHU3HAKK paBHOOEAPEHHOTO TpeyroyibHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NAapaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
BremHue yrisl TpeyrojpHUKa.

[IpssmoyrosibHbIll  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEyrOJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUHU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OonbllieM yrie U Oonbliell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISAp ¥ HAKIOHHAS.

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

OKpyKHOCTb M KpyI, XOpAa MW JWaMeTp, HUX CBOWCTBA. B3aumHoe
PacCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpy>XHOCTb, BIIHCAaHHAas B Yyroi. BrnucaHHas © omnucaHHas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyd U CBOKWCTBA. YacTHbIE
Clly4yau NapajljiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. I[lpusznaku mogoOus
TpeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHuH NPaKTUIECKUX 3a/1a4.



CpoiicTBa miomazeil reomerpuueckux ¢uryp. dopmynsl i IUIOMIAAA
TpeyrojbHHKa, HapamierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IJIOIAAeH
no1I00HBIX (Uryp.

Brruncnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

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

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

Brnucanuble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele M OIKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocte. Kacanune
okpyxHocTel. O0uIe KacaTeabHbIe K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHnc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMyeckMx 3amad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoousi. [lonobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bekrop, mmmHa  (MOAynb)  BEKTOpPa,  COHANpPABICHHBIE  BEKTOPBI,
MPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE IMPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0KICHUSA JUIMH U YTJIOB.

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

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIvia, BBIUYMCIECHHWE IJIMH AYr OKpyxkHOocTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIB>KEHUs TUIOCKOCTM M BHYTPEHHUE CUMMETpuUu (Guryp (sjaeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«["'eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHMHA U peaau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOliecTBa (Hanpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NIPAKTUYECKUM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEUIHOM Mpo¢decCHOHATbHON
NEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
INOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHWH, YMEHHIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALMM,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NesATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPHI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBI PEXUM 3aHATUH M OTAbIXA, peryisipHas ¢undeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOT'O K€ [paBa JAPYroro 4yejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTAalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOLIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MAJIi OKpPYKAIOIIEW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K U3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOoOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JJornueckue aeiicTByA:

e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMATHYECKUX
00OBEKTOB, TMOHATUH, OTHOIICHUW MEXAY MOHATUAMH, (HOPMYIHPOBAThH
ONPEACICHUSI  MOHSATHUM, YCTAHABIMBATh  CYLIECTBEHHBIM  IMPU3HAK
Kiaccu(uKanyy, OCHOBaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
ITPOBOJIUMOTO AHAIU3A;

e BOCHpUHUMATH, (OPMYJIHPOBATH U  MNPEOOPa30OBBIBATH  CYKICHUSA:
yTBEPAUTENIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBbIE, YacTHbIE W oOIIue,
YCJIOBHBIE;



e BBIABISITH  MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npearaTb KpUTEPUH 7Sl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

e JeNaTh BBIBOABI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN (MpSAMBIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CIOCOO pelieHnus ydeOHOW 3amaud (CpaBHUBATh HECKOJBKO
BapMAHTOB pElIeHHs, BBHIOUpATh HauOoJiee TMOAXOAAIUN C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarejbcKye 1eHCTBUSA:

e WCIOJB30BaTh BOIPOCHI KaK HCCIIENOBATEIbLCKUI HHCTPYMEHT IO3HAHMSA,
dbopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOAWUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBAaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

e CaMOCTOSITENIbHO (hopmMynupoBaTh 0OOOIIEHHS W BBIBOABI IO PE3YJIbTaTaM
pOBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TIPOTHO3MPOBATh BO3MOJXKHOE pa3BUTHE IMPOIECCa, a TakKKe BBIABUTATh
IPEJNOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

e BBIABISITH HEAOCTATOYHOCTh M H3OBITOYHOCTH HMH(OPMAINH, HTaHHBIX,
HEOOXOMMBIX JIJISl pEIICHs 3a/1a4H;

e BbIOMpaTh, aHANU3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

e BbIOMpaTh QopMy TMpeacTaBieHUs HHPOPMAIMK U WIUIIOCTPUPOBATH
pelraeMble 3aJayd  CXeMaMH, JuarpaMmami, HWHOW Tpadukoil M ux
KOMOHMHAIUSIMU,

e OILICHMBATh HAAEKHOCTh HHPOPMAIMU 10 KPUTEPHSIM, MPEITOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIEe TeiiCTBUS:

e BOCTPUHUMATh U (POPMYITUPOBATH CYKICHHS B COOTBETCTBHH C yCIOBUSMHU
U TEJISIMHA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy PEIICHUs

3aJ1a4u, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0/ OOCYXXJICHHUSI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbl, pelraeMoil 3ajauu, BhICKa3bIBaTh MJICH, HAICIEHHBIC HA MOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JIPYTUX
YYaCTHUKOB AHAJIOTa, OOHAPYXWBATh pazIU4Ue M CXOJACTBO IO3WIIHH, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

e TIPEICTABISITh PE3YIBTATHl PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMAT BHICTYIUICHHS C YIETOM 3a1a4
NPE3eHTAINN U OCOOCHHOCTEH ayIUTOPHH;

e TMOHUMATh W WCIIOJH30BATH MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATHHOM
paboThI IpU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

e TIPUHUMATH II€JIb COBMECTHOH EATEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, paclpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
0o0CcyXmIaTh TPoIecC W pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e y4yacTBOBaThb B TIpynmoBbIXx (opmax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBBIE IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh PaOOTEHI
U KOOPAMHHPOBATH CBOM [JCHCTBHUA C JAPYIMMHM WIEHAMH KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMH HPOAYKT IO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QJITOPUTM pELIeHMs 3aJauu (WIH €ero
4acTh), BBIOMpaTh CIOCOO pelIeHUs C YYETOM HUMEIOUIMXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHThI PEHICHUI ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHbBINH HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOLiecca U pe3ynbrara
pElIeHNs] MaTEMaTHYECKOM 3a7a4H;

e IPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa IEATEIbHOCTH ITOCTABICHHOW LIEIH U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JAOCTHKCHHUS WM HEIOCTHXKEHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



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

Pacno3naBaTh HM3yuy€HHbIE Te€OMETpUYECKHE (QUTYpBl, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHe (UTYPBHI, BBITOJHATDH
YepTekKU MO YCIOBUIO 3adaud. M3MepsATh JMHEWHbIE U YIJIOBBIE BEIMYUHBI.
Pemats 3a1a4n Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 1O TTOPSIIKY BETMYUHBI.

CTpouTh YyepTe U K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOWCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PELICHUH 33]1a4.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C MCMIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIUAHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKHX 3a]a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe napamuiebHOCTh MPSMBIX C IOMOIIBI0 PABEHCTBA
PACCTOSIHAM OT TOYEK OAHOU MPSMOU O TOYEK APYTOM MPSIMOM.

Pemrats 3aaun Ha kietyaroi Oymare.

[IpoBOUTH BBIYMCIEHUS W HAXOAUTH YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3ajlayax C UCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TpHU
MEPECEUECHNH JBYX IMApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4M Ha HAXOXKJICHHUE YIJIOB.

Brnanets moHSTHEM T'E€OMETPUYECKOTO MECTAa TOUEK. YMETh OIPEAENSITh
OWICCEKTPUCY yIJIa U CEPEeIUHHBIN NEPICHANKYJIISP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNpPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U THUaMETpa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAaMU. Y METh IMPUMEHSTH 3TH CBOWCTBA MPHU
pELICHUH 3a]au.

Brnanetsr moHsiTHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbes (akramMu O TOM, YTO OHMCCEKTPHUCHI YIIIOB
TPEYTOJbHHUKA IIEPECEKAIOTCs] B OJHOM TOYKE, M O TOM, YTO CEPECIAMHHBIC
MEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmoHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEPIEHIUKYJIIPHOCTU KacaTelIbHOW U pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUsI.



[Tonp30BaThCs MPOCTEHIIIMMHI T€OMETPUUECKUMHU HEPABEHCTBAMHU, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

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

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

Pacrio3HaBaTh OCHOBHBIE BHIbI YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPU PEUICHUH T€OMETPUUECKUX 3a/1au.

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

Brnagers moHaTHEeM cpenHel JTUHUM TPEYTOJbHHKA W TPaneluu, MPUMEHSIThH
UX CBOMCTBA NPHU pELICHHHM TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTPe3KaxX, MPUMEHATh UX JJI PEUICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKM MOJ00USI TPEYTOIbHUKOB B PEIICHUH T€OMETPUIECKIX
3aj1ay.

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

Brnagerp mOHATHSAMHM CHHyCca, KOCHMHYyca W TaHTE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojabHuKa. [101p30BaThCsl ATUMH TMOHATUSMU JJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boriuucasate (paznuyHbiMU criocO0aMu) IJIOIIAb TPEYrOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHSTH MOJyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerp MOHATHSAMHM BIHCAHHOTO M LEHTPAJBbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJIbHOM M XOPI0M IpU pElIeHUH T€OMETPUUECKUX 3a1ay.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpuMeHsTh MOJydeHHbIE 3HAHMUSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C NpUMEHEHUEM TMOoA00Us M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJIITOPOM).

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

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIBIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYroJbHUKA («pelleHue



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KaIbKYISTOPA) AJIUHbI
Y YTJIBI JUTsI HeTAOJMUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKAECTBOM JUISI HAxXO0XKJIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXOXKACHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pEILIEHUH F€OMETPUYECKUX 3a/1a4.

Brnaners mnonstTusMH = npeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbIX Guryp. [lonb30BaThCsi CBOMCTBaMHU MOJ00MS MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOJAUTh YIJIBI Yy TMOJOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOJIUTH
MIpUMEpPHI TOI00HBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCsA TEOpEMAaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpamH, MOHUMATh MX T€OMETPUUECKUNA W (DU3HUECKUiA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX M (PU3MUYECKHX 3aaad.
[IpUMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS JJIUH U YIJIOB.

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

Brnanets MOHATUSMHM MPAaBUIBHOTO MHOTOYTIOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEPBI Yria, YMETh BBIUHCIATH ILIOIMIAIb
Kpyra u ero yacrei. [I[puMeHsTh MoaydYeHHbIE YMEHHS B MPAKTUUECKHUX 3a7a4ax.

Haxonute ocu (MM LEHTPbI) CUMMETPUH (PUTYP, TPUMEHSTH JABUKECHUS
IJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOTYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTUUYECKHE
MOJENH U1l 3a/1a4 PEAIbHOW KU3HHU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C IpPUMEHEHUEM NOoJ00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TIE
HEOO0XO0MMO, KaJbKYyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmveHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reome eCKHe
1 I/I)I: CBZI;:TBIZ Ir/Izlxl/:Ie TepHHI:e re:Merl;I}IIII)eI::KI:IX 14 1 bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubmunoreka LIOK
2 TpeyrombHHKn 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble MpsiIMbIE, CyMMa yIJIOB 14 | Bu6muotexa [JOK
TpEYroJbHUKA https://m.edsoo.ru/7f415¢2¢
4 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6nuorexa LIOK
[IOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. but6mmoreka [IOK
5 [ToBTOpeHue, 0000IIeHNE 3HAHUI 4 1 hitps://m.cdsoo.ru/ 741 5626
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [{OK
! HeTbipexyroabHiKH 12 ! https://m.edsoo.ru/7f417¢e18
Teopema daneca u TeopemMa o
2 MPOMOPLUOHANIBHBIX OTPE3Kax, MOJOOHBIE 15 1 buommorexa LIOK
poropH p > 1104 https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKU
[nomanes. Haxoxaenue miomanei
3 Tpe mOJi[bHI/IKOB u i[/IHOFO OJfI;IHI[BIX ¢bur 14 1 bubmmorexa LIOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bu6nuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrael B OKpy>XKHOCTH. Bricanublie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bu6nuoreka [IOK
KacarenpHble K OkpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. but6mmoreka [IOK
6 I1 600 4 1
OBTOPEHHE, OOODIICHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM ungposbie
Ne ni/m P Kontpoabnbie IIpakTnueckue (1uuhp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
1 Tpuronomerpust. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [IOK
CUHYCOB. PelieHue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpuueckue 10 1 bubnnorexka HOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
CKTOPHI https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH 9 1 bubmmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJTBHUKU. J{TrHA
5 OKPY>KHOCTH U TUIOLIaAb Kpyra 8 bubmmorexa [TOK
Py H HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomanei
bu6mmoreka [IOK
6 Jlpusxerus IIoCKoCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL 7 ) bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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