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MMOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3JeloOB INKOJIBHOM MAaTeMaTHKHU,
UMEIOLINI CBOEH 11eNIbI0 00€CIeUnTh U3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLUEHWHA M  B3aUMHOE  pACIIOJIOKEHUE, OIMPAETCs Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU HAa YPOBHE OCHOBHOIO
0011ero oO0pa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JIOKA3aTeJIbHBIE PACCYKICHHUs, CTPOUTD JIOTHYECKUE YMO3AKIIFOUCHHUs], JOKA3bIBaTh
VCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, ITPOBOJIUTH
pacCykJieHuss «OT TNPOTUBHOTO», OTJWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil nenpl0 H3ydeHHs TE€OMETPUM SIBIIAETCS MCIOJIB30BAHME €€ Kak
MHCTPYMEHTA IIPU PELICHUM KaK MAaTEMaTUYECKHUX, TaK M IPAKTUYECKHUX 3azad,
BCTpEUAIOIUXCSI B peajbHOW Ku3HU. OOyyaromuiicss TOMKEH Hay4UuThCs
OTpeAeNUTh TeOMETPUUECKYI0 (UTYpPY, ONMUCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IUIOIIAIb 36MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOIUMYIO IITUHY
ONTOBOJIOKOHHOI'O Kalenst win TpeOyemble pa3Mepbl rapaxa Uil aBTOMOOWIIS.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIUTEIbHAS JIMHUSA B MU3yYEHUH I€OMETPHUH.
[Tpu pemennn 3amad MPaKTUYECKOTO XapakTepa OOydYarolIUICS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIEIM  PEalbHbIX JKU3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBAaTHOCTb ITOJYYEHHOTO PE3YJIBTATA.

KpaiiHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4E€OHBIMU
npeaIMeTaMu, MOTUBUPOBATh UCIOIb30BaTh ONPEAEICHNUS T€OMETPUUECKUX PUryp
U TIOHATUH, IEMOHCTPUPOBATH NPHUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U
TEXHUKE. OTU CBA3W HauOosee SpKO BHUIHBI B Temax «Bekrops»,
«Tpuronomerpuueckue cooTHoweHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYueOunbiii kypc «['eomeTpusn» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3eiibl
comepxkanusi: «l'eomerpuueckue GUTypsl U HX CBOWCTBa», «V3mepeHue
FEOMETPUYECKHX  BEIMYHMH», «JleKapTOBbl KOOpAWMHATBI HA  IUIOCKOCTH»,
«BexkTope», «/IBrmxenus miaockoctny, «lIpeodpazoBanus mogo0us».

Ha u3ydenune yue6HOro kypca «l'eomerpusi» orsoaurcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henelnw), B 8 kiacce — 68 yacoB (2 yaca B Hezeln0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA
7 KJIACC

Hauanbnslie nonstusa reomerpun. Touka, npsmasi, OTPE30K, Jdyd. Yroa. Buasl
yIJoB. BepTukambHble W CMEXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTIOYTOJIbHUK. [lapaiisiebHOCTh U MEPHIEHANKYISIPHOCTD IPSIMBIX.

Cummerpuunbie  ¢Gurypsl. OCHOBHbIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUM B OKPYKAIOILIEM MHUDE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LUPKYJIS U JMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, iX CBOMCTBA.

PaBHOOepeHHBI W  PaBHOCTOPOHHMM  TPEyrojabHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKU pPaBHOOEAPEHHOTO TpeyroibHuka. I[lpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoIICTBA M MTPU3HAKU NApaJLIENIbHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHenrnue yriel TpeyroibHUKa.

[IpssmoyrosibHbIl  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. I IpsIMOYTOIBHBIN TPEYTONBHUK C YIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OOJblIeM yrie U OoJbllield CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima ©  CEpeaUMHHBIN
MEPIIEHIUKYJISP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHAMETP, HUX CBOMCTBA. B3anmHoe
PacCMoJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas U cexymias K OKPY>KHOCTH.
OKpy>KHOCTb, BIHCAHHAas B yroji. BrnucaHHas © ONUCaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KITIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero npu3Hakyu U CBOKWCTBA. YacTHbIE
clly4yau NapajijiesorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaapaT), UX NPHU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKass Tpameuusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMmoyrosibHas Tpanenus.

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

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHHUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momoous. Ilpusnaku mogo0us
TpeyroiabHUKOB. [I[pumMeHeHne nogo0us Mpu peleHUH MPaKTUIECKUX 3a/1a4.



CpoiicTBa momaae reomerpuyeckux ¢uryp. DopMynbl Ui TUIOLIAAN
TpeyrojbHHUKa, HapajuiejgorpaMma, pomba u Tparnenuu. OTHOIIEHHE IUIOLIAIeH
noJTI0OHBIX (QUryp.

Brruncnenue miomaneil TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
PAKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJIa IMpPsIMOYI'OJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHOMeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BrnucanHbple ¥ LEHTPAJNbHBIE YIJbl, YrOJ MEXIY KacaTelbHOM M XOPAOW.
Yriel  Mexay XopJaMM M CEeKyIUMMHU. BrmcaHHble W ONKMCaHHbIE
4eThIpEXYroJbHUKU. B3auMHOe pacnosiokeHue JByX OKpykHocte. Kacanue
okpyxHOcTel. OO1IMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIIACC

Cunyc, kocuHyc, TaHreHnc yrmoB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI NPUBEIAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMdyecKHxX 3agad C HCIOJIB30BAHUEM TEOPEMBbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOM3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOAynb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE JJI1 HAXO0KICHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NPSAMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MPSIMbIX. MeTOI KOOPJAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbBIE MHOTOYTOJBHUKHM. [[nmuHa okpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIUYMCICHHME JUIMH AYr OKpyxkHOcTed. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUWKEHUsl TUIOCKOCTH M BHYTPEHHUE CUMMETpUu Guryp (djaeMeHTapHbIe
npeactaBienus). [lapannensHeiii epenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJBTATDBI

JIM4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS IporpaMmbl y4yeOHOro Kypca
«I'eomeTpus XapaKTEpU3YHOTC:

1) naTpuoTHyeckoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TIPOLNUIOMY M HACTOSAIIEMY POCCHHCKON
MaTE€MaTUKM, LEHHOCTHBIM OTHOLIEHWEM K JOCTHXKCHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

2) rpaskaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpaskJaHNHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJACHUIO dTHUECKUX MPOOJIEM, CBSI3aHHBIX
C IpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PpELIICHUHM IPAKTUYECKUX 3a4ad
MaTEeMaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU IJIsl YCHEIIHOM Mpo¢ecCHOHATbHON
NESATENIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOPOM H
IOCTPOCHUEM MHIUBUAYAIbHON TPAEKTOPUHM OOpa30BaHMSI U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JEeHHUH, YMEHHIO BHUJETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTALIME B JIEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHMMaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl 4Yel0BEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHS W 3HAYUMOCTHU JUIsl PAa3BUTHUS LIUBWIN3ALUM,
OBJIAJICHUEM SI3bIKOM MATEMaTHKW U MAaTEeMaTHYE€CKOW KyJIbTYpPOH Kak CpelICTBOM
NO3HAHHWS MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHE KYJbTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIy4us:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYeCKWE 3HAHUS B HHTEpecax CBOETO
30pOBbs, BENEHUS  3J0pOBOro  oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaJaHCUPOBAaHHBIA PEXUM 3aHATHA M OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcur, NpU3HAHHEM CBOETO
paBa Ha OIIMOKY U TAaKOT'o )K€ MpaBa JAPYroro 4yeiaoBeKa;

7) 3K0JI0rnYecKoe BOCIUTAHHE:

OpHUEHTAallMe Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUM Ui pelleHus 3amad
B 00JIaCTH COXPaHHOCTH OKpY)KaIolIel Cpeapl, IJIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJEICTBUN AJII OKPYKAIOMIEH Cpelbl, OCO3HAHHEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTeH UX pEeIIeHHUS,;

8) apanTauusi K U3MEHSAIOIMMCS YCJAOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCUCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM UHCIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMHU U3 OIBITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIE
dbopMynupoBaTh HIeU, MOHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeGUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEMH, INTAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIOD  CUTYallMI0, BOCIPHUHHMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIIeHUsT W ACUCTBUSA, (POPMYIUPOBATH M OICHUBATh PHUCKU U
noCNeACTBUS, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble JJornyeckue aeiicTBUA:

e BBIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TMOHATUN, OTHOIIEHWW MEXTy NOHSATUSIMHU, (POpMyIUpOBaAThH
ONpENECICHUsI  MOHSATHM, YCTAHABIMWBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanyyu, OCHOBaHWS Uil OOOOIIEHWS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAIU3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh W  NPeoOPa3OBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBICE W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YacTHbIE W 0OIIHe,
YCJIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNI;
JieNiaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHAYKTUBHBIX YMO3AKIIOUCHHA, yMO3aKIIFOUEHUH TI0 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIEHO HECJIOXHBIE O0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh APTyMEHTAIUIO, MPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOOJIee TMOAXONAIMUNA C YIETOM
CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPUEB).

ba3oBnble HccaenoBaTeIbCKHE 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIICKUA WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUHe, MpolIemy,
CaMOCTOSITEJIbHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOANTH TO CAMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITEIIbHO (hOPMYTHPOBATH OOOOIICHHSI U BBIBOJBI IO PE3yJIbTaTaMm
NpOBEAEHHOTO HAOIIOCHUS, WCCIICOBAHMs, OLIEHWBATh JIOCTOBEPHOCTH
TIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBHTATh
IPEOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JUIsl peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHUPOBATH
UHGOPMAIIUIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS,

BbIOUpaTh (GoOpMy TpenCTaBiICHHS HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaeMble 3aJadyd CXeMaMH, JAdarpaMMmMaMmH, WHOW rpadukoil M uX
KOMOHHAIUSIMU,

OLICHUBATh HAJEKHOCTh HHPOPMAIMHM IO KPUTEPHUSAM, MPEUI0KEHHBIM
YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBbIE YHMBEPCAJIbHbIE YYeOHbIe NeiCTBHUS:

BOCIIpUHUMATDL U q)OpMy.TII/IPOBaTB CYXKACHUA B COOTBETCTBUU C YCIIOBUSAMHU
" OCJsIMHA O6HICHI/I}I, SCHO, TOYHO, 'PaAMOTHO BBIpAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIYy pPELICHUS
3aJ1aui, KOMMEHTHPOBATh MOJIYUYEHHBINA pe3yJIbTarT;

B X0/ 00CYXJIeHUs 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAaE€MOU TEMBI,
po0JIeMBbl, perraeMoi 3ajaun, BHICKA3bIBaTh MJICH, HAICJICHHBIC HA MOMCK
pEIICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXKICHUSMH JIPYTHX
YYaCTHUKOB JMAaiora, OOHApyKUBAaTh pa3jHuuMe U CXOJCTBO IO3HIIHN, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;
NPEJICTaBIsATh  PE3yabTaThl  pEIICHHUS  3ajaud, IKCTIEPUMEHTA,
UCCIICTIOBAHMSI, TIPOEKTA, CAMOCTOSITEIILHO BHIOMPATh (DOpMAT BBICTYTUICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMN U OCOOCHHOCTEHN ayIUTOPHH;

NOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHANBUAYAIbHON
paboThI IPU PENICHNH YIEOHBIX MAaTEMAaTHIECKUX 3a7aY;

NPUHUMATH 11€7h COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIUI0
COBMECTHON pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
00CyXIaTh TIPOIIECC W pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYIMOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U PYTHUE), BHIMOIHITH CBOIO YaCTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMHU KOMAaHJIbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH HPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH, AJIFOPUTM PELICHUS 3aJaud (MU €ro
4acTh), BbIOMpaTh CMOCOO pPEIIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, IMOIUOHAJIbHBbIN HHTE/JIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECca U pe3ysibTaTa
pELICHUSI MATEMATUYECKOM 33/1a4H;

MPEIBUAETD TPYJIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PEILICHUU 33Ja4H,
BHOCUTH KOPPEKTUBBI B AESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH ITOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSICHATHh NMPUYUHBI TOCTIDKCHUS WM HEIOCTHKCHUS IIEJH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 KJjacce OOYyYarOMIMICS TOIYYUT CICTYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Pacrio3HaBaTh W3y4yeHHbIE TE€OMETpUYECKHE (QUTYpbl, ONpPEAeNsATb HX
B3aMMHOE pACIOJIOKEHUE, H300pakKaTh TE€OMETPUYECKHE (UTYPBHI, BBIIOJHATDH
YEpTEeKU MO YCIOBUIO 3aJayd. V3MepsATh JIMHEWHBIE WU YIJOBBIE BEJIWYUHBI.
Pemats 3a1a4yn Ha BBIYMCIIEHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JHMHEWMHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuyarh pa3Mepbl 3THX
00BEKTOB MO MOPSAIAKY BETUUHHBI.

CTpoHTh YEPTEXKH K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a]1ay.

[TpoBOIUTH JIOTMYECKHUE PACCYKIECHUSA C HCIOJIb30BAHUEM I€OMETPUYECKHX
TEOPEM.

[Tonp30BaTbCAd NpPHU3HAKAMH PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PEHIEHUHA T€OMETPUUYECKHX 3aad.

OmnpenensTs napajiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensTe NapajuleIbHOCTh NPSAMBIX C TIOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSAMOM 0 TOYEK APYTOM MPSIMOU.

PemaTe 3a1aun Ha KJjeT4aTon Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAWTHh YHUCJIOBbIE M OYKBEHHbIE 3HAYECHUS
yIJOB B TEOMETPUYECKMX 33Jadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH
NEPECEUECHNN JBYX IMApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4 Ha HAXOXKJICHHUE YIJIOB.

Bianerp NOHATHEM TIeOMETPHUYECKOr0 MECTa TOYEK. YMETh ONpENessTh
OHMCCEKTPHUCY yIJla U CEPEINHHBIN NEPIEHANKYJISP K OTPE3KY KaK T€OMETPUYECKUE
MeCTa TOYEK.

@opMyIMpPOBaTh OMNpPEAEIEHUsS] OKPYKHOCTH M Kpyra, XOpAbl U THAMETPA
OKPY>KHOCTH, MTOJIb30BAThCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOWCTBA MPHU
pELICHUH 3a4a4.

Biiamere moHSATHEM ONMCAaHHOW OKOJO TPEYTOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCsI B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIECHIUKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OTHOM TOUKE.

Bnaners nmonsATHemM KacaTeabHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM O
NEPHEHANKYJIAPHOCTH KacaTeabHON U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.



[Tonbp30BaThCA MPOCTEHIIMMU T€OMETPUUECKUMHA HEPABEHCTBAMH, TOHUMATh
UX TIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOEHUS C MIOMOLIBIO HUPKYJIS U
JIMHEUKU.

K koHny oOyueHus B 8 kuacce OOydaroIIMHCA IOJIYYHUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJBl YETBIPEXYIOJBHUKOB, MX 3JIEMEHTHI,
II0JIb30BAThCSl UX CBOMCTBAMU IPU PELICHUN T€OMETPUUECKUX 3a/1au.

[TpuMeHsTh CBOMCTBA TOUKM NEPECEUEHMs] MEIUaH TPEYroibHHUKA (LEHTpa
Macc) B pEIICHUH 3aj1ay.

Bianers noHATHEM CpelHEW JIMHUM TPEYTOJIbHUKA U Tpamnelud, TPUMEHATh
UX CBOWCTBAa IpU PEIICHUH TI'eOMeTpuyecKux 3anad. [lonp3oBaTbes Teopemoi
daneca 1 TEOPEMOH O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JJISl PELLICHUS
IPAKTUYECKUX 3ajau.

[TpumensTh MpU3HAKK 000U TPEYTOJbHUKOB B PELICHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTudeckux 3azad. CTpouTh MaTeMaTHYECKYyI0 MOJENIb B IMPaKTUYECKUX
3aJla4ax, CaMOCTOSITENIbHO J€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JIIUHBI.

Biianerp mnoOHATHMSMH CHHYyCA, KOCHMHyCa M TaHIE€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1b30BaThCA 3TUMM NOHATUSAMU IS PELUEHUS
IPAKTUYECKUX 3a/au.

Bbruncnsate (pasnuuHbMUA cioco0aMu) IUIOLIa/b TPEYroJbHUKA U IJIOLIAAN
MHOTOYI'OJIbHBIX  (puryp (mosib3ysicb, TIA€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IpuMeEHATh MOy4EeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Biagerp MOHATUSMH BOMCAHHOTO M LEHTPAJIbHOIO YIVIA, HCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJaX, yIrjlax Mexay XopAamH (CEKyIUMHU) U YIJIe MEXKIY
KacaTelbHOM U XOPJOU IIPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

Biianere MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, NMPUMEHSATh CBOMCTBA
OMMCAHHOTI'O YEThIPEXYTOJIbHUKA MTPU PELLICHNH 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEH AJIs 3a/1a4 PEaJTbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIIEHUS
C TPUMEHEHUEM NOoA00HS U TPUTOHOMETPHUM (IIOJIB3YSCh, TINle HEO0OXOIUMO,
KAJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kjacce OOyYarONIMICS TONYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOUIBIO Pa3INYHbIE 3JIEMEHThl MIPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelieHne



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMONIBIO KalbKyJIATOPa) JJIMHBI
Y YTJIBI JUTsl HETAOJMMYHBIX 3HAYCHUH.

[Tonp3oBaThes popMysiamu PUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM ISl HAxXO0XJECHUS COOTHOLIEHWH MEXIYy TPUTOHOMETPUUECKUMHU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKAEHUS Pa3INYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHWE TPEYroJbHUKOB»), MPUMEHSTh WX MpHU
pPELIEHUH T€OMETPUUYECKUX 3aa4.

Brnagets moHsATHSMH — npeoOpa3oBaHUS  MOAOOHMS, COOTBETCTBEHHBIX
AJIeMEHTOB MOJ00HBIX Guryp. [lonb30BaThCcsi CBONCTBaMHU MOJ00MS MPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOAOOHBIX (uryp.
[IpuMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKHX 3ajayax. YMEThb HPUBOJUTH
IpUMEPHI TOJOOHBIX (UTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCA TEOpEMAaMU O MPOU3BEICHUHN OTPE3KOB XOP/I, O IPOU3BEICHUN
OTPE3KOB CEKYILHX, O KBAJIPaTe KacaTEIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMATh MX TE€OMETPHUUECKUA U (PU3MUECKHIA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKMX M (PU3NUECKHX 3aaad.
[IpUMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS IJIMH U YTJIOB.

[lonp30BaThCd METOOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
PELICHUY TEOMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

Bnanerp moHATHSIME MPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PaAUaHHON MEPBI yria, YMETh BBIYHCIATH ILIOIIA/b
Kpyra ¥ ero yactei. [I[puMeHsTh MoaydYeHHbIE YMEHHS B MPAKTUYECKHX 3a7adax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (QUTYp, NMPUMEHSATH ABUKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITyYasiX.

[IprMEHATh MOTYyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMAaTHYECKHE
MOZENH U1l 3a/1a4 PEAIbHOM KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C IpPUMEHEHUEM NOA00MS U TPUTOHOMETPUYECKUX (YHKIMM (MONb3YSCh, TIE
HEO0OXOMMO, KAJTbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
[Ipocreiinne reomerpuueckue GUrypsl u
1 I/If cBoiicTtBa. zme T:Hne reOMj; I/I}‘]-II;CKI/IX 14 bubmorexa HOK
' P p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bu6mmoreka [IOK
2 T 22 1
PEYTOTLHIIH https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIe TpsIMbIE, CYMMa YIJIOB 14 1 bubnnoreka HOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyXHOCTb U Kpyr. [ 'eomeTpuueckue 14 | bubnmnoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
Bbubnuoreka [IOK
5 II 000 i 4 1
OBTOPEHHE, ODODIICHHE SHAHHIH https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne ii/mn P Konrpoabubsie IIpakruueckue (midpp )
NPOrpamMmsblI Bcero o0pa3oBarte/ibHbIC
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
! HeTbpexyroeHHKiL 12 ! https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOTMOPIIMOHAIBHBIX OTPe3Kax, MOJ00HbIE 15 1 bubmmorexa [TOK
poropn P - HOA https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKA
[Tnomane. Haxoxaenue miomanein
3 Tpe mOJfLHI/IKOB u fmoro OJ'iJITHiIX ¢bur 14 1 bubmorexa HOK
peyr 4 P https://m.edsoo.ru/7f417¢18
[Tnomanu mogoO6HBIX puryp
4 Teopema [1udaropa n Hauana 10 1 bu6mmoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VY1ubl B OKpyKHOCTU. Bricannsie u
5 OIHMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bu6mmoreka [JOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
Bubnuoreka [IOK
I1 i 4 1
6 OBTOpeHHE, 060bmenHe sHanHil https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ii/mn Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bu6nuoreka [JOK
CHUHYCOB. Perienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2¢c
) [IpeobpazoBanue nogobus. Merpuueckue 10 1 Bubmuorexa [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2¢c
4 KOG 9 1 bubnmnoreka [JOK
JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH hitps://m.cdsoo.ru/7f4 1al 2
II Oroyro KH. a
. paBUIbHBIE MHOTOYTOJIBHU : JH . Bu6morexa LIOK
OKPYHRHOCTH H Hﬂomaﬂvb Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomaneit
bubmuoreka [IOK
6 Jlpwkenis 110CKoCTH 6 https://m.edsoo.ru/7f41al2¢
. [ToBTOpenue, o6o0IIeHNE, CHCTEMATU3AIUS . ) Bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0







UHTEPHET








