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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3felioB IIKOJbHOW MaTEeMaTHKH,
UMEIOLINI CBOEH 11eNIbl0 00€CIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (Quryp, ux
OTHOLIEHUH M B3aUMHOE pAacloJOXEHHE, ONUpaeTcs Ha JOIMYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. LIEeHHOCTh M3ydyeHHs NeOMETPUM Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHUs 3aKJIIOYAETCS B TOM, UTO OOYYArOMIMICS yUYUTCS TPOBOAUTD
JI0Ka3aTeNbHbBIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS U CTPOUTh KOHTPHPUMEPHI K JIOXKHBIM, IPOBOAMUTH
pacCyX JeHHs «OT NPOTHUBHOIO», OTIMYAaTh CBOWCTBA OT IPU3HAKOB,
(opMyIIMpoBaTh OOpaTHBIC YTBEPKICHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUM SIBISIETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOLIUXCS B pealbHOM KU3HU. OOyyarouuiics JOJDKEH Hay4YUTbCA
ONpPEAEIUTh F€OMETPUUECKYIO (PUTYpy, ONHCATh CIOBAMHU JIAHHBIM 4epTEX WIH
PUCYHOK, HAaWTH IUIOIIAIb 3€MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO IITUHY
ONTOBOJIOKOHHOTO Kalenst miu TpeOyemble pa3Mepbl rapaxa Ijsi aBTOMOOMIIAL.
OTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS JIMHUS B U3YYCHUU T'€OMETPUH.
ITpu pemeHnn 3agad MPaKTUYECKOTO XapakTepa OOydaroLIUICS YYUTCS CTPOUTH
MaTEMaTUUECKUE MOJEIM  PEAJbHBIX JKU3HEHHBIX CUTyalud, IPOBOAMUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTDH MOJIYYEHHOTO pe3yibTara.

KpaitHe BaxHO MOAUEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaIMeTaMi, MOTUBUPOBATh UCIOIb30BaTh ONPEIEICHUs T€OMETPUUECKUX PUryp
U TOHATUH, IEMOHCTPUPOBATH NPUMEHEHUE IOJYyYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBSI3M Haumbojee SApPKO BHUAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue cootHomeHus», «Merox koopauHat» U «Teopema
[Tugaropar.

VY4eOHbIil kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIUME OCHOBHBIE pPa3felibl
comepxkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWCTBa», «V3MepeHue
TF€OMETPUUECKUX  BEIHYMH», «J[eKapTOoBbI KOOpAWHATHl Ha  IUIOCKOCTHY,
«BexTops», «JIBrmxenus miaockoctny, «lIpeodpazoBanus mogo0us».

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HeleNw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUME OBYUYEHUA
7 KUIIACC

Hauanensie nonstusa reometpun. Touka, npsmas, OTpE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHbIe yribel. buccekrpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOECHHUS C MOMOULIBIO LMPKYJISA M JIMHEWKU. TpEyroybHUK.
Bricota, Mmennana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIT U PaBHOCTOPOHHMM  TpeyrojibHUKA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpHU3HAKU paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NTApaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
Bnemnue yrisl TpeyroiapHHUKa.

[IpssMmoyrosibHbIA  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEyTrOJbHHUKA,  NPOBEeAEHHOM K  rumoreHy3e. [lpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJblIeM Yriie U OONblIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTO TO4YeK. buccekTpuca yriia W CEpeIUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3aumHoe
PacCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekymas K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAHHAas B yroji. BrnucaHHas # onucaHHas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyd U CBOWCTBA. YacTHbIE
CIy4au TapaJijieiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKA W
cBoiictBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U IPU3HAKH.
[IpsiMoyroJibHas Tpaneuus.

Meron ynBoenuss meauanbl. LleHtpansHas cummerpus. Teopema dDasneca u
TEOpPEMA O IPOIOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparnenuu. LleHTp Macc TpeyroiabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt moaoous. Ilpusznaku mogoOus
TpeyroJibHUKOB. [IpuMeHeHune nogooust mpu pelieHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. DopMynbsl Ui IUIOLIAAN
TpeyrojbHHKa, HapamieiaorpaMma, pomba u Tparnenuu. OTHOIIEHHE IUIOMAAeH
no1I0OHBIX (Uryp.

Brruncnenue momaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

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

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYIOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHOMeTpuueckue (HyHKLIUU
yriioB B 30, 45 u 60°.

Bnucanable M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  Mexay XOpAaMH M CEeKyIIMMH. BrmcanHele Y OIKMCAHHBIC
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue AByX OKpyxkHocte. Kacanune
okpyxHocTel. OOLIe KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, TaHreic ymioB ot 0O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. POPMYIIbI TPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB UM TEOpEMa CHHYCOB.
Pemienne mnpakTHUeCcKMX 3aJad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomob6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, ammHa  (MOAynb) — BEKTOpa,  COHANPABICHHBIE  BEKTOPBI,
IPOTHUBOIIOJOKHO  HAIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. Pa3nokeHne BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajlsipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NPSMOM U OKPYKHOCTH
B KOOpJAMHATaX, [EPECCUYEHUE OKPYXKHOCTEN U MpsAMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBwiibHBIE MHOTOYTOJBHHUKU. [[nmuHa okpyxkHOCTH. I'pamycHas u
paavaHHas Mepa yrja, BBIUHMCICHHME IJIMH AYr OKpyxkHocTeil. Ilnmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpHH (Guryp (3JeMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«["eomeTpus» XxapakTepu3yrOTCs:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IpOSIBIEHUEM MHTEpeca K MPOLIIOMY M  HACTOSIIEMY POCCHMCKON
MaTeMaTUK{, ILEHHOCTHbIM  OTHOLIEHUEM K  JIOCTMXKEHUSM  POCCHMCKHUX
MaTEMaTHUKOB U POCCUMCKONW MAaTeMaTU4YEeCKOM IIKOJIbl, K HCIIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpakAaHWHA U peau3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
pa3IMuYHBIX CTPYKTYP, SBJIEHUH, MPOLEAYp IpakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C TPAaKTHYECKUM MPUMEHEHHEM JOCTWKEHUI HAayKH, OCO3HAHHEM Ba)KHOCTU
MOpPaIbHO-3TUUECKUX PUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B pEUICHHMHM NPAKTHUYECKUX 3a]ad
MaTeMaTHUYeCKON HaIlpPaBJICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTEMaTH4YE€CKOIrO
o0pa3oBaHMsl HA MPOTSIKEHUM BCEW KU3HU JJIs YCHEUIHOM Npo¢eCCUOHAIbHOU
NEATEIIbHOCTY M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYAIbHON TPACKTOPUHU O0Pa30BAHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIUTAHHUE:

CHOCOOHOCTBIO K OSMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCHPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHUIO BUJAETH
MaTeMaTHYeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIlel B JESATEIIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JESITEIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LUBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTEeMAaTUKH M MaTeMaTUYECKOW KyJIbTypOil Kak CpeACTBOM
NO3HaHUS MHpA, OBJAJECHHUEM NPOCTEMIIMMHU HaBbIKAMH HCCIIEI0BATENbCKON
NESITEIIbHOCTH;



6) ¢usunueckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs,  BEIEHUs  37J0poBOro oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcruu, NpU3HAHHEM CBOETO
paBa Ha OMIMOKY U TAKOT'O JKe IpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAallMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3aiad
B 00JIACTM COXPaHHOCTH OKpY)KaIOWIeH Ccpelpl, IUIAHUPOBAHUS IOCTYIKOB H
OLICHKM WX BO3MOKHBIX TMOCJEICTBUN MJII OKPYKAIOMIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTEeH WX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMyIupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMble pEIICHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornyeckue aeiicTByA:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUUYECKUX
00OBEKTOB, TMOHATUH, OTHOIICHUW MEXAY MOHATUAMH, (DOpMyIHpOBaTh
ONpENCNICHUs]  MOHSATHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUHU
ITPOBOJIUMOTO AHAJIU3A;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEPIAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHbIEC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MATEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH JIJ1S1 BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh O0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIC O0KA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIEe TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKHM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIKME MPOTUBOpEUYUE, MpodIemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, aprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CAaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYTHPOBAaTH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
POBEAEHHOTO HAOIIOJCHNS, WCCICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBUTATh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX.

Pabora ¢ nunopmanmeii:

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

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BbIOUpaTh (GOpMy TpencTaBiIeHHUs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAJEKHOCTH HHQPOPMAIMH IO KPUTEPHUSAM, MPEUIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTL CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMU
" OeIAMHn 06HICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy PELICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOW TEMBI,
po0JIeMBbl, pelraeMoil 3ajaun, BHICKa3bIBaTh MJICH, HAICIICHHBIC Ha MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JAMANIora, OOHApPYKUBATh pa3iHude U CXOJCTBO IMO3UILIUNA, B
KOPPEKTHOM opme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHHS  3ajaud, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIBHO BEIOMPATh (pOpMAaT BBICTYTIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHH,

NOHMMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBHUAYAIbHON
paboThI IpU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
00CcyX1aTh TIPOIIeCC W pe3ydabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJrOPUTM pEHIeHUs 3aiadd (UId €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIeHNs] MaTEMAaTUYECKOM 3a7a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPH PELIEHUU 33]1a4H,
BHOCUTh KOPPEKTUBBI B JECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pPEe3yJIbTaTa JESITEIbHOCTU MOCTABICHHON LEIN U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHKCHHMS WU HEIOCTHIXKEHUS LENH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenus B 7 Kjaacce OOYYArOIIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTe M3ydeHHBIE TEOMETpUYECKHE (UTYPBI, OMPEAEIATh WX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTh TeOMETpUUECKUE (QUIYpbl, BBINOJIHATH
YEPTEKU M0 YCIOBHUIO 3a1aud. M3mepsaTh JUHEHHBIE W YIJIOBBIE BEJIMYHHBI.
Pemate 3a1aun Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyrO OIIGHKY JIMHEWHBIX M YTIJIOBBIX BEIMYUH TPEIAMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB MO MOPSIJIKY BEJIMYUHBI.

CTpouTh 4yepTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BaTh
MPU3HAKN M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHHUKOB MTPHU PEIICHUN 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKACHUS C HCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAaHbl, MNPOBECAEHHOM K  THUIOTEHY3€  OPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIIECHUHA T€OMETPUUYECKHUX 3a/1a4.

Onpenensts napauieIbHOCTh NPSIMBIX C TOMOUIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe napauieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSIMOM 0 TOYEK APYTOU MPSAMOM.

Pemate 3a1aun Ha KIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTb YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
JIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYroJIbHUKOB W MHOTOYTIOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH [IBYX IApAJUICIBbHBIX MPAMBIX CeKywen. Pemare mnpakthueckue
3aJ1a4M Ha HaXOXKJICHUE YIJIOB.

Bnanerp NOHATMEM TE€OMETPUYECKOTO MECTA TOUEK. YMETh OIPEAEIATH
OMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

DopMynUpOBaTh ONPEACICHHUS OKPYKHOCTH W Kpyra, XOpIbl U JHAMETPA
OKPYXHOCTH, ITOJIb30BATHCSA UX CBOMCTBAMH. Y METh IPUMEHSATh 3TU CBOMCTBA MPU
pelIeHNH 3a1a4.

Bnanetp moHsATHEM ONHCAHHON OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaTbest dakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Bnanets nmonsATHEM KacaTeabHOM K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOM O
NEPIIECHINKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCs MPOCTEHIIMMH T€OMETPUUECKUMHI HEPaBEHCTBaMHU, TOHUMATh
VX IIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydYarOHIMICS MOJYYHUT CIETYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BH[bI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEUICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOUYKHM IMEPECEUEHHs] MEIMAH TPEeYroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnagets noHAaTHEeM cpenHeW JTUHUM TPEYTOJbHHKA W TPareluu, NPUMEHSIThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomb3oBaTbes Teopemoi
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKN 000U TPEYTOJbHUKOB B PELUICHUH T€OMETPUIECKUX
3aj1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeIh B MPAKTUYECKHUX
3a/1auax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp moOHATHSAMHM CcHHyca, KOCHMHYyca W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [1071630BaThCsl STUMH HMOHATUSAMHU JJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boiuucasate (paznuyHbiMU ciocO0aMu) IUIOIIAIb TPEYrOJbHUKA W IUIOMIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHSTH OJlydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSAMH BIHCAHHOTO M LIEHTPAJIBHOTO YIJIA, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJIbHOM U XOPI0M IPpU PElICHUH T€OMETPUUECKUX 3aay.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a]1au.

[TpuMeHsTh MOJydYeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 PeabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TNpPUMEHEHUEM TMOoAOOUs UM TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJIITOPOM).

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CICTYIOIIHE
IpEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBLHOTO TPEYrojbHUKA («pelIeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) JUTHHBI
Y YTJIBI JIJIs1 HETaOIMYHBIX 3HAYCHHI.

[Tonk3oBatbes popmynamu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXICHHUSI COOTHOLICHUM MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXOXKACHHS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IpHU
pELICHUU T€OMETPUYECKUX 3a1ad.

Brnagerp nonsTMsAMHM  npeoOpa3oBaHMS  MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonb3oBaThCs CBOWCTBaMHU 110100MsI TPOU3BOJIBHBIX
buryp, yMeTb BBIYUCIATH IJIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOIUTH
IPUMEPBI TO0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosnp30BaTECSA TEOPEMAMU O NPOU3BEICHUH OTPE3KOB XOPJ, O IIPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUA U (PU3MUECKHiA
CMBICI, TPUMEHATh UX B PEUICHHMM TECOMETPUYECKHX U (U3MUECKUX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIJIs HAXO0XKACHUS JJIMH U YTIJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pELIEHNN F€OMETPUUYECKUX U NMPAKTUYECKUX 3a4a4.

Biiagers NOHATHSAMM NPaBUIBHOIO MHOT'OYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YyT'M OKPY’KHOCTH M PaJMaHHOM MEphI yria, yMETh BBIUMCIATH ILIOIIAIb
Kpyra u ero yacrteil. [IpuMeHsaTh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a1adax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSTH JABM)KECHUS
IUIOCKOCTH B MPOCTEHMIINX CITydasix.

[IpuMeHATh MOJy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, TN
HEOO0XO0MMO, KaJbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne i/m P Kontpoabsnbie | IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipocreiiue reomerpuueckue GUrypsl u
1 I/If cBoiicTBa. M3me epHI/Ie reOMj; I/I}:II;CKI/IX 14 1 buommorexa LIOK
' P p https://m.edsoo.ru/7f415¢e2e
BEITNYUH
bu6mmoreka [IOK
2 TpeyrobHuiH 22 ! https://m.edsoo.ru/7f415¢2¢
3 [TapannenbHble psMbIE, CyMMa YIJIOB 14 | bubmmoreka [JOK
TPEYroJabHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue 14 | bubmmoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
. bubmuorexa [JOK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 hitps://m.cdsoo.ru/ 741 5e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




8 KVIACC

Ne HaumenoBanue KosmuecTBo yacos
daekTpoHHbIe (UU(pPOBbHIE)
n/ Pa3ieJIoB U TeM KonrpoJbnbie IIpakTuyeckue
Bcero o0pa3oBaTe/IbHbIC peCypChl
n nporpamMmMsbl padoTshI padoThI
N but6mmoreka [IOK
1 Yetbipéxyro 12
TRIPEXYTOIILHHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u
TeopeMa o
2 MIPONOPLIUOHAIBHBIX 15 bubmmorexa LIOK
poropit https://m.edsoo.ru/7f417¢e18
OTpe3Kax, MoI00HbBIC
TPEYrOJIbHUKH
[Tmomane. Haxoxnenue
Ionaaen
3 TPEYTOJIbHUKOB U 14 Bu6muotexa [JOK
MHOTOYTOJBHBIX (UTYD. https://m.edsoo.ru/7f417¢e18
[Tmomanu moagoOHBIX
duryp
4 Teopema [Tudaropa n 10 bu6nuoreka [IOK
Hayaja TPUrOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTibl B OKPY>KHOCTH.
Bnucannsie n
ONMCaHHBIE
5 YEThIPEXYTOJIbHUKHU 13 Bubmmorexa [JOK
PeXyr ' https://m.edsoo.ru/7f417¢18
Kacarenbnble k
okpykHocTHu. Kacanue
OKpY>KHOCTEHN




6 [ToBTOpEHue, 4 bu6munoreka LIOK
00001IeHHe 3HAHUHT https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KVIACC

Ne HaumenoBanue KosmuecTBo yacos
JyeKTpOHHBbIE (LM pPOBbLIE)
n/ Pa3ieIoB U TeM KonrpoJabneie IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChbl
n nporpamMmMsbl padoTsbI padoThI
Tpuronomerpus.

| TeopeMbl KOCUHYCOB 1 1 bubanorexka [HOK
Y CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2¢c
TPEYrOJIbHUKOB
[IpeobpazoBanme
O 00MSI. Eub 10K

nonrorTeka

2 M 12 1

cTpuHEcie https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH
bu6mmoreka [IOK
3 B 8
CHTOPH https://m.edsoo.ru/7f41al2c
€KapTOBBI

4 500 pI/IHaTI:.I Ha 10 1 bubmmorexa [TOK

PA https://m.edsoo.ru/7f41al2c
MIJIOCKOCTH
[IpaBuibHbIE
MHOT'OYTOJIbHUKH.

5 JUInHA OKPY>KHOCTH U 12 bubnuoreka [IOK
IUIOLIAAb KpyTa. https://m.edsoo.ru/7f41al2c¢c
Brruncienune
Ioniaaei

6 JIBrKeHus 2 ] bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f41al2c




[ToBTOpEHME,
00001IeHune, 7 Bbubnuoreka [JOK
CUCTEeMaTH3aIusI https://m.edsoo.ru/7f41al2c¢
3HaHUH

OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






