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HOACHUTEJIBHASA 3AIINCKA

["'eomeTpus Kak OMH U3 OCHOBHBIX Pa3/IeloOB IIKOJIBHON MaTeMAaTUKH, UMEIOIINN CBOCH
IeNTbI0 00eCNeYnTh M3yYeHHUE CBOHCTB M pasMepoB (UTYp, MX OTHOIIEHUH W B3aUMHOE
pacroyoKeHUe, OMHUPASTCS Ha JIOTHYECKYIO, JO0Ka3aTelbHYI0 JTUHUIO. LIeHHOCTh HM3ydeHUs
r€OMETpUA Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHWs 3aKIOYaeTCsl B TOM, HTO
OoOyJaromuicss Y4YUTCS TPOBOAWUTH JIOKa3aTeIbHBIC PACCYKICHHUS, CTPOUTH JIOTHYECKHE
YMO3aKJTFOUYCHHUS, TOKa3bIBaTh HICTHHHBIC YTBEP)KIICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOJUTh  PACCYKACHHS «OT TPOTUBHOTO», OTJIMYATh CBOHWCTBA OT MPHU3HAKOB,
bopMyIHpOBaTh OOPATHBIE YTBEPKICHUSI.

BTtopoii nenbro M3ydeHus T€OMETPUU SIBIISICTCS HMCIOJIL30BaHHE €€ KaK MHCTPYMEHTA
IIPY PEIIEHNN KaK MaTeMaTHUECKHX, TaK M MPAKTHYECKUX 3a7a4, BCTPEUYAIONTUXCS B PEaTbHON
*u3HA. OOyUaromuics JOJHKEH HAYYUTHCS ONMPEACIIUTh T€OMETPUUYECKYIO0 (UTYpy, OMHUCATh
CJIIOBaMH JTaHHBIN YepTEX WM PUCYHOK, HAWTH IIOMIATh 3€MEJLHOTO Y4acTKa, PacCUUTATh
HEOOXOUMYIO JIJIMHY ONTOBOJOKOHHOTO Kalenss wiu TpeOyemble pa3Mepbl rapaxka s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTEIbHAS TUHUS B U3YUYCHUU T€OMETPHH.
[Ipn pemennn 3ama4 NPAKTUYECKOTO XapakTepa OOYYAIONIMICS YYHUTCS  CTPOUTH
MaTEMaTUYECKUE MOJCIHU PEATbHBIX JKU3HEHHBIX CHUTYallMi, MPOBOJUTH BBIYHCICHUS U
OIICHUBATH aJICKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxxHO MOMYEPKUBATH CBSI3U T€OMETPUHU C JIPYTUMHU y4Y€OHBIMU MpPEIMETaMH,
MOTHUBUPOBATh  HCIOJIb30BAaTh  OMPEICICHUS TeOMETpHUUEeCKMX (Uryp U  TMOHATHI,
JEMOHCTPHUPOBATh TPUMEHEHHE TOJYyUYCHHBIX YMEHWW B (PW3WKE M TEXHUKE. OTH CBS3U
HanOoJee SIpKo BUAHBI B TeMax «BekTopel», « TpuroHoMeTpuyeckne COOTHOMICHUs», «MeTo
koopauHa™ U «Teopema [Tudaropar.

YueOHsiif kypc «I'eoMeTpus» BKIIOUAET CICAYIONINE OCHOBHBIE Pa3fieibl COMCPIKAHUS:
«'eomeTpuueckre GUTYpl W HX CBOWCTBa», «l3MepeHHWe TCOMETPUYECKUX BEITUUUHY,
«/lekapToBBI KOOpPAMHATHI HAa IUIOCKOCTH», «BekTopb», «JIBWKCHHS IIJIOCKOCTH,
«IIpeobpazoBanust MOTOOUN.

Ha usyuenue yuyebHoro kypca «['eomerpusi» orBomutcs 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 68 yacos (2
yaca B HEJICIIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Havanpnbele nonsatus reomerpun. Touka, mpsmasi, OTpE30K, Jdyd. Yros. Buasl yrios.
BeptukaneHele W cMmexHbIE yrubl.  buccektpuca yrna. JlomaHas, MHOTrOYroJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie ¢urypbl. OCHOBHbIE CBOMCTBa oOceBOM cummeTpud. I[Ipumepbl
CUMMETPHH B OKPYKAIOILIEM MUDE.

OcCHOBHBIE TIOCTPOCHHUSI C MOMOILIBID LUPKYJNs U JuHeWku. TpeyronbHuk. Bricora,
MeuaHa, OMCCeKTpHCa, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyTroiabHUKHU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M TpuU3HAKUM paBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoMCTBA ¥ IPU3HAKY NApAJLIEIBHBIX NPsMbIX. CyMMa yIiioB TpeyrojpHHUKA. BHEnHue
YTJIBI TPEYTOJIbHUKA.

[IpsmoyrosibHBINM TpeyroJbHUK. CBOWCTBO MEIWAHBI MPSMOYIOJBHOIO TPEYTOJIbHUKA,
NPOBEAEHHOM K THUIOTeHy3e. I[Ipu3Hakum paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yriaom B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJbIIeM yIiie U OOJbIIeH CTOpOHE TpeyroibHHKa. lleprnenaukymsp u
HAKJIOHHas.

I'eomerpuyeckoe mMecTo TOYeK. buccekTpuca yriia U CEpeIvHHBIA MEPIEHAUKYISAP K
OTPE3KY KaK Nr€OMETPUUYECKUE MECTA TOYEK.

OKpy>XHOCTb W KpyI, XOpJa M JIHAMETpP, MX CBOWCTBA. B3anmMHOE pacnosioKeHHE
OKPYKHOCTH M npsiMoii. KacaTenbHas u ceKymas K OKpyKHOCTH. OKpPY’KHOCTb, BIIMCAHHAs B
yroJj. BnicanHas u onrcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KNIACC

UYetpipéxyronpauku. [lapammenorpamMm, ero npu3Hakd U CBOWMCTBA. YacTHbIE ciiydau
napajujieiorpaMMoB (MPSIMOYTOJBHUK, POMO, KBajapaT), X MPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpanenus, €€ CBoMCTBa U Mpu3HaKku. [IpsiMmoyronbHas Tpanenusi.

Meron ynBoenuss menuansl. LlenTpanbHas cumMerpus. Teopema dareca u Teopema o
PONOPLHUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Togobue  TpeyrombHUKOB,  KO3dunueHnt  noaodus.  [lpusHaku  momoOus
TpeyrojabHUKOB. [IpumeHeHne mogo0us pu peleHu MPaKTUIECKUX 3a/1a4.

CaoiicTBa miomajei reomerpuaeckux puryp. @opmyibl IS TIOMIAAA TPEYTOJIbHUKA,
napajienorpaMmma, pomoa u tpaneruu. OTHOIIEHHE TUIOMAAeH MoJ00HBIX QUryp.

Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJILBHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemieHUM NPAKTUYECKUX
3a7ad.

CuHycC, KOCHHYC, TAHT'€HC OCTPOTO yrja MpSMOYTOJIbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpuroHomerpuieckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHble U LIEHTpAJIbHBIE YIJIBI, YTOJ MEXKIY KacaTelIbHOU U XOPAOWU. YTJIbl MEXIY
XOpJaMH M CEKyllMMHU. BrnucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKH. B3auMHoe
pacnoyioxkeHue IByX OkpykHocted. Kacanue okpyxkHocred. OOlue KacaTeiabHble K JABYM
OKPY>KHOCTSIM.



9 KUIIACC

Cunyc, kocuHyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPHUIOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyroiapHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PemieHue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoousi. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 NpPOU3BEACHUH OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILUX, TEOpEMa O KBaJApaTe KacaTeJIbHOM.

BekTtop, nnmHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IMPOTHUBOMIOJIOKHO
HalpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLMU HaJ
BEKTOpaMu. Pa3yiokeHue BeKTOopa IO JBYM HEKOJUIMHEApHBIM BeKkTopaM. KoopauHatel
BekTOpa. CKalsIpHOE MTPOU3BEACHNUE BEKTOPOB, IPUMEHEHUE NIl HAX0XKJICHUS JJIUH U YTJIOB.

JlekapTOBbl KOOPJAMHATHI HA IIOCKOCTH. YPaBHEHHs IPSAMONM M OKPYKHOCTH B
KOOpJIMHATAaX, [IEPECEUEHUE OKPYKHOCTEN U MpAMbIX. MeToa KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKHU. [lmmHa okpykHOcTH. ['pamycHas m pagumaHHas Mmepa
yTJIa, BBIYMCIICHUE JUIMH AYT OKpYyKHOCTEH. IInomane kpyra, cekropa, cerMmeHra.

JIBUKEHUsT IUIOCKOCTH W BHYTPEHHHE cHUMMeTpur  Guryp (31eMeHTapHbIe
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IJNIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS IMporpaMMbl ydeOHOTO Kypca «l'eomeTpusi»
XapaKTEePU3YIOTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSIBIECHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHUMCKOM MaTEMATHKU,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKHX MATEMATUKOB W POCCHICKOU
MaTeMaTUYECKOW IIKOJbI, K WCHOJb30BAHUIO ATUX JOCTWKEHHI B JPYrux HaykKax |
NPUKIATHBIX chepax;

2) rpa:xKIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOA3aHHOCTEM TpakJIaHWMHA M peaM3alli €ro Ipas,
MPEACTABIICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, MPOLIEYP TPaKIaHCKOro o011ecTBa (Hanmpumep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K
00CYXICHUIO STUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCOBHAHUEM Ba)KHOCTH MOPAIBHO-3TUYECKUX IPUHIUIIOB B IESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOIl Ha aKTUBHOE y4YacTHE B PEUICHUWU NMPAKTHYECKUX 3a7a4 MATEMaTUYECKOU
HAIpPaBJICHHOCTU, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOTr0 O0pa3oBaHUs HA MPOTSHKEHUU
BCEU >KM3HU JJIs1 YCTIEUTHOW MPO(EeCcCHOHANBLHON NEATETLHOCTH U PAa3BUTHEM HEOOXOIUMBIX
yYMEHUM, OCO3HAHHBIM BBHIOOPOM U MOCTPOECHUEM WHIWBUIYAIBHOU TPACKTOPUU OOpa30BaHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSATHUIO MaTEMaTUYECKUX
O0BEKTOB, 3aJay, peEUIeHUM, pacCyXJACHUW, YMEHHIO BHJAETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIlUEH B JESATEIHHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTAX PpAa3BUTHUSA YEJIOBEKAa, MPUPOJBI M 0O0IIecTBa, MOHUMaHUEM
MaTEeMaTUYeCKOM HayKu Kak c(epbl 4YelIOBEUECKOW NesATEIbHOCTH, JTAloB €€ pa3BUTUA U
3HAYUMOCTU IS Pa3BUTUS LUBWIW3ALWH, OBJAJACHUEM SI3BIKOM MaTEMaTUKU U
MAaTEMAaTHYECKOW KYJIbTYPOM KaK CPEACTBOM IIO3HAHHUS MHPA, OBJIAAECHHUEM MPOCTEUIIUMHU
HaBBIKAMHU HUCCIIEIOBATEIILCKON NEATEbHOCTH;

6) d¢usnyeckoe BocnUTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/I0POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTyYHS:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTHYECKHE 3HAHHWS B HWHTEpPEcax CBOEro 370pOBbs,
BEJICHUS 3I0pOBOr0 00pasza >KU3HU (310pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUN
U OTIbIXa, peryisipHas (u3nveckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA pedieKcHH,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro YeJIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpHEHTaIlMel Ha MPUMEHEHNE MaTEeMAaTHUEeCKIX 3HAHUN I PelieHus 3a7a4 B 001acTH
COXPAHHOCTH OKpPY’KaIOUIEH Cpelbl, TUIAHUPOBAHUS MOCTYNKOB WM OLEHKHM KX BO3MOKHBIX
MOCTIEACTBUM JISi OKPYXKAIOIIEH Cpeibl, OCO3HAHUEM TI00aNIbHOTO XapaKTepa SKOJIOTUYECKUX
po0JIeM U yTeH WX PeIIeHUS;

8) apanTauus K U3MEHAOIUMCS YCJIOBUAM COUMAJBLHON U MPUPOIHON Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSIX HEOMPENCIIEHHOCTH, MOBBIINICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO JIEATEIIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
JIpYrux JIoJed, mnpuodperarb B COBMECTHOM JI€STEIbHOCTHM HOBBIE 3HAHUS, HABBIKK U
KOMIIETEHIIUU U3 OMBITA IPYTHUX;



HEOOXOAMMOCThIO B (DOPMHUPOBAHWM HOBBIX 3HAHWW, B TOM Hucle (HopMyIupoBaTh
U7eu, TIOHSTHS, TUMOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEW, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYID CUTYallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYAaIIMIO0 KaK BBI3OB, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U
nencTBUs, GOpMyIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBIC YUYeOHbIE 1eCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

° BBISIBIIATH W XAPAaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
00BEKTOB, MOHATHUM, OTHOIIIEHUNH MEXIY MOHATUIMH, (DOPMYJIMPOBATH OMPEICIICHUS TTOHATUH,
yCTaHaBJIMBATh CYIIIECTBEHHBIM MNpPH3HAK KiacCU(PUKAIIUU, OCHOBAHHUSA [JIsi OOOOIIEHUS H
CpPaBHEHUSI, KpUTEPUH ITPOBOJIUMOIO aHAJIN34;

o BOCIIPUHUMAT, dbopMyIpoBaThH u npeoOpa3oBLIBAThH CYXKJICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;
o BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTU, B3aMMOCBSA3U U MPOTUBOPEUHUS B

(dakTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKIACHUAX, MpeIaraTb KPUTEPHUH JJIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

o JleJlaTh  BBIBOABL C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIOUEHUN, YMO3AKIHOUCHUH 10 aHAJIOTUH;
o pa3OupaTh JOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEPXKIEHUU (TpsSMbIE W OT

MIPOTUBHOTO), TMPOBOJUTH CAMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIhCTBA MAaTEMAaTHUYCCKUX
GakToB, BBICTpAWBAaTh aAPTYMEHTAIIMIO, TPHUBOJIUTH TPHUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

o BBIOMpaTh crIOCO0 pelieHusl yueOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pereHusi, BBIOMpaTh HauOoJiee MOAXOMAIIMA C YYETOM CaMOCTOATENBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBareibCKue 1eiCTBUA:

o UCIIOJIb30BAaTh BOMPOCHI KAaK HCCJIEAOBATENLCKUM HWHCTPYMEHT IIO3HAHMS,
(bopMyIMpOBaTh BOMPOCHI, (PUKCHPYIONIUE IPOTUBOPEYHE, IMPOOJIEMy, CaMOCTOSTEIHHO
yCTaHaBJIMBaTh HCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
TIO3UIINIO0, MHCHHC,

o MPOBOJUTHL  TI0  CaMOCTOSITCIBHO  COCTABJIICHHOMY  IUIaHY  HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYECKOTO
00beKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKTY COOOI;

o CaMOCTOATENFHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOABI 0 pe3yJbTaTaM
MIPOBEICHHOTO HAONIOACHUS, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTHh ITOJTYYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O00OIICHUI;

o MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TMpoOIecca, a TakKKe BbIJABUIAThH
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PadoTa ¢ nnpopmanueii:

L4 BBIABJIIATD HEOOCTAaTOYHOCTD u M30BITOYHOCTH HH(l)OpMaI_II/II/I, JaHHBIX,
HGO6XOI[I/IMBIX JJI1 pCIICHUS 3ada49M,
L4 BLI6I/IpaTB, AHAJIM3NPOBATD, CUCTCMATHU3UPOBATD 151 HHTCPIIPCTUPOBATH

UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS,



o BEIOMpaTh (PopMy TpefcTaBiIcHUS WHOOPMAIUK ¥ HIUTFOCTPUPOBATH PEIIaeMbIe
3aJ1a4d CXEMaMH, JuarpaMMaMu, HHOW TpauKor 1 UX KOMOMHAITUSIMH,

. OLICHUBATh HAJIEKHOCTh MHPOPMAIIUHU 10 KPUTEPHSIM, MPEITIOKCHHBIM YIUTEICM
WIH c(HOpPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHUKaTHBHbBIEe YHUBEpPCcAIbHbIE YUeOHbIe TeiCTBHA:

o BOCIIPUHUMATL W (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSIMHU H
IEeISIMA  OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS 10 XOAY PCLICHHS 3aJadyd, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yJIbTaT;

. B X0j¢ OOCYXJCHHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbI, peIIaeMoi 3ajlaud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA TIOMCK PpEIICHUS,
COIIOCTABJIATh CBOM CYXJICHHS C CYXICHHSAMH JAPYTUX YYACTHUKOB JUAJIOTa, OOHAPYKHUBATh
pa3jMure M CXOJICTBO IO3UIIUH, B KOPPEKTHOU (opMe (OpMYyIUPOBATh Pa3HOIIIACHS, CBOM
BO3Pa)KCHUS;

o IPEJCTABISATh PE3YJIbTAThl PEIICHHS 3aJlayd, SKCIICPUMEHTA, HCCIICIOBaHMUS,
NIPOEKTa, CAMOCTOSTEILHO BRIOMPATH (POpMAT BBICTYIUICHUS C YUETOM 3a1ad MPE3CHTAIMHA U
0COOEHHOCTEH ayIuTOpHUU;

L IIOHUMATb H HCIIOJb30BATh IIPCHUMYIICCTBA KOMaHHHOﬁ u HHIIPIBI/II[Y&IILHOVI
pa6OTI>I IIpHU pCHICHHUHN y‘-I€6HI>IX MaTCMAaTHYCCKHUX 3a1a4,
L4 IIpUHUMATb 1OCJIb COBMECTHOM ACATCIbHOCTH, IINIAHUPOBATH OPraHU3aIuIo

COBMECTHOI padoOThl, pacnpenensaTb BHUIbI padOT, IOrOBapUBATHCS, OOCYXKIaTh HpoLecc U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

o y4acTBOBAaTh B TPYMIOBBIX (opmax paboThl (0OCYykJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI W JPYTHUE), BBIMOJHATH CBOI YacTh PabOThl U KOOPJAUHUPOBATH CBOU
JEUCTBUS C JPYTUMH YJIEHAMU KOMAaHJbI, OIICHMBATh Ka4eCTBO CBOETO BKJaJia B OOUIUI
MPOJYKT TIO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTuBHBbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

o CaMOCTOATENIbHO COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUS 337auM (MU €ro 4acTh),
BBIOMPATH CIIOCOO PEIICHHS ¢ YIETOM UMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMAIUK.

CaMOKOHTPOJIb, SMOLIHOHAJIBHBIN HHTEJJIEKT:

o BJa/IeTh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3ysbTara
pelIeHNs] MaTEMaTUYECKOM 3a7a4H;
o NpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpH pEUICHUU 3a7ayH,

BHOCUTBH KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

o OLICHUBATh COOTBETCTBHE PE3YJIbTaTa [EITEIBHOCTH IIOCTABICHHOW LEIU H
YCIOBUSIM, OOBSACHATh MPUYUHBI JOCTHXKEHUS WIIM HEJOCTHKEHUS LEIH, HAXOJUTh OIIHUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHy oOyuyenuss B 7 kjacce OOy4yarOUIUIiCs MOIYYUT CICAYIOLUIUE MPEAMETHBIE
pe3yibTaThl:

Pacnio3HaBaTh M3y4yeHHBIE TE€OMETPUYECKUE (UIYpbI, OMNPENENATh HUX B3aMMHOE
pacrnojoKeHue, n300pakaTb F€OMETPUUECKUE (PUTYpBI, BBIIOJIHATh YEPTEKU IO YCIOBHUIO



3amaun. M3MepsATh IMHEHHBIE W YIJIOBbIE BEIWYMHBI. Pemare 3a1auv Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOy0 OLIEHKY JIMHEMHBIX U YTJIOBBIX BEJIMUYUH IPEIMETOB B pEalbHOM KU3HH,
pa3MepoB MPUPOAHBIX 0OBEKTOB. Paznuyare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUYNHBI.

CTpouTh 4epTEKU K TEOMETPUIECKUM 3a/1a4aM.

Ilonb30BaTbCs NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BAaTh IPU3HAKUA M
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1a4.

IIpoBONTE JTOTMYECKHE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCAd NPU3HAKAMM DPABEHCTBA INPSAMOYTOJIBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJIMaHbl, IPOBEAEHHOM K THUIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTrOJbHHUKA, B PELICHUU
r€OMETPUYECKUX 3a4ad.

OmnpenensaTh mapaieNbHOCTh NPSAMBIX C MOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekyias. OnpenensiTe NapauieIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOW MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pematsb 3a1aun Ha kiieT4aToi Oymare.

[IpoBOAUTHL BHIYMCICHHUS W HAXOAWTh YUCIOBbIE M OYKBEHHbIE 3HAUCHUS YIJIOB B
FEOMETPUYECKUX  3a1a4yaX ¢ HUCIOJIB30BAHUEM CYMMBI YIVIOB  TPEYIOJBHUKOB H
MHOTOYT'OJIbHUKOB, CBOICTB yIJOB, OOpa30BaHHBIX NpPHU IMEPECEUECHUHU JBYX MapajlieibHbIX
IPSAMBIX CEeKyller. Pemars npakTuyecKkue 3a1a4yn Ha HaX0XKACHUE YIJIOB.

Bnagers moHsATHEM I€OMETPUUECKOIO MECTAa TOUEK. YMETh ONPENENsITh OMCCEKTPUCY
yIJla ¥ CEpEIMHHBIN MEPIICHAUKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOYECK.

@opMyIMpOBATh ONPEACIECHUS OKPYKHOCTH M KPYyra, XOpAbl U AUaMETpa OKPYKHOCTH,
IIOJIb30BATHCS X CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA MPU PELIEHUN 3aa4.

Brnaners nmoHATHEM ONMHMCAHHOM OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilonb3oBaThCcs pakTaMu O TOM, UTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPNEHIAUKYJSAPbI K CTOPOHAM TPEYIrOJIbHUKA
IIEPECEKAIOTCS B OTHOM TOYKE.

Binaners mnoHATMEM KacaTeJIbHOW K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOU O
NIEPIICHIMKYJIAPHOCTH KaCaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

ITonp30BaTbCAd MPOCTEHMIIMMU T'€OMETPUYECKMMM HEPABEHCTBAMH, IIOHMMAaTh MX
IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOEHUS C TOMOLIBIO IUPKYJISL U JIMHENKH.

K koHiy oOyuyenuss B 8 kjacce oOyyaroumuiicss MOJIYYUT CICAYIOLUIUE MPEIMETHbBIE
pPE3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTBI, MOJIb30BATHCA MX
CBOWCTBaMH IPU PELIEHUN F€OMETPUUYECKUX 3a]ay.

[IpuMeHATH CBOMCTBA TOUKM TEpPECEUEeHUs] MEAUaH TpeyrojibHUKa (ILIEHTpa macc) B
peLIEeHNH 3a1a4.

Brnaners mnonsiTHEM CpegHEH JIMHUM TPEYTrOJbHUKA W TpAINEIUU, MNPUMEHSTh HX
CBOMCTBA MpH pEUIEHUU TIeoMeTpuueckux 3amad. Ilomb3oBarecsa Tteopemon Paneca u
TEOPEMOM O IPONOPUHOHAIBHBIX OTPE3KaX, NPUMEHATh HMX JJISI PELICHUs INPAKTUYECKUX
3a/1ad4.

[IpuMeHsTh NpU3HAKU MTOI00US TPEYTOIPHUKOB B PEUICHIUH T€OMETPUUECKHX 3a7au.

[Tonb3oBatbes Teopemoil Iludaropa mist pemieHrns reoOMETpUUYECKUX M MPAKTHUECKUX
3aa4. CTpOUTh MAaTEMATHYECKYIO MOJEIIb B MPAKTHYECKUX 3aJa4aX, CAMOCTOSITENBHO JEIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOINE JIJINHBI.

Brnaners moHATHSAMM CHHYCAa, KOCMHYyCa M TaHI€HCA OCTPOTO yrija MIPsIMOYTOJIbHOIO
TPEYroJIbHUKA. 110J1630BaThCS ITUMH NOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a1ad.



Boruncnsate  (pa3niuyHBIMEA - CIIOCOOAMM)  IJIOWIAAb TPEYroJbHUKA H  IUIOIIAIH
MHOTOYTOJBHBIX Guryp (moyb3ysch, TIJ€ HEOOXOIUMO, KalbKylIsaTopoMm). I[Ipumensars
MOJTyYEHHbIC YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Brnaners MOHATHUAMM BIHCAHHOTO WU LIEHTPAJIBHOTO YIJIA, WCIOJb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yTiaxX MEXIy XopAamMu (CEKYIIMMH) U YIJIe MEXy KacaTelbHON U XOpAon
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

Bianets NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA OIMMCAHHOTO
YETHIPEXYTOJIBbHHUKA [IPU PELICHUH 3a/a4.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA MMPAKTUKE — CTPOUTHh MAaTEMATUUECKUE MOJEIH IS
3a1a4 pEAIbHOM XW3HU M IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C INPUMEHEHUEM
1no/1001s ¥ TPUTOHOMETPUH (TI0JIB3YSCh, I7Ie HEOOXOUMO, KaJIbKyJIATOPOM).

K xonmy oOyuenus B 9 kjiacce OOy4aromUWCs TMOMYYUT CIEAYIONIHME MPEIMETHBIC
pPE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAaXOJUTh C HUX MOMOIIBIO
pa3auyYHbIE DJIEMEHTBHl MPSMOYIOJIBHOIO TPEYrojbHUKA («pEUIeHHE MPSMOYTOJIBHBIX
TPEYroJabHUKOBY). HaxoauTh (C mOMOIIBIO KaJIbKYJISATOPA) JUIMHBI M YIJIbI 711 HETaOIMYHBIX
3HAYCHUM.

[lonb30BaTbcs  QopMyaaMH TOPUBEAECHUS U OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIE€CTBOM ISl HAXOKJICHHUSI COOTHOLLIEHUI MEXY TPUTOHOMETPHUECKUMH BEIUYHHAMM.

Hcnons30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB JUISI HAaXOXACHUS Pa3IUYHBIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYrOoJbHUKOBY»), MPUMEHATh HUX MPH PELICHUU
r€OMETPUYECKUX 3a4a4.

Brnagers mnoHATHSAMH 1npeoOpa3oBaHUs MOAOOUSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIXx Quryp. Ilonb3oBaThcsi cBoiicTBaMU MOAO0MS NPOU3BOJIBHBIX (UTYp, YMETh
BBIYKCIIATH JJIMHBI U HaXOJIWUTh YIJIbl Y MOAOOHBIX Guryp. IIpumeHsTs cBolicTBa mo00us B
NPaKTUYECKUX 3aja4axX. Y METh MPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOLIEM MUDE.

[Tonp30BaThCA TEOpEMAaMHU O MPOU3BEAEHUN OTPE3KOB XOPJI, O TPOU3BENECHUN OTPE3KOB
CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThbcs BEKTOpamMH, MOHUMATh WX TEOMETPUYECKUA M (PUBHUECKHI CMBICI,
OPUMEHATh UX B PELICHUH NeOMETPUUYECKHX U (Pu3ndeckux 3aaad. [IpuMeHsTh ckanspHoe
IIPOU3BEACHUE BEKTOPOB JIJISl HAXOKIAEHUS JJIUH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPJAMHAT HA IUIOCKOCTH, HNPUMEHSATH €ro B pELICHUHU
F€OMETPUYECKHUX U NPAKTUYECKUX 3a7aY.

BiiageTs NOHATUSMH NPaBUJIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH
OKPY>KHOCTH M PaJWaHHOW MEpbI yIJa, YMETh BBIUHCIATH IUIOMIAAb KPyTra U €ro 4acTeu.
[TpuMeHsTh MOy4YeHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Haxonuth ocu (Miu LEHTPBI) CUMMETpUH (UTYp, IPUMEHATH JBMXKEHHS TJIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IprMeHATh MOJyYeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJEIIH IS
3a7a4 peaNbHOM JKU3HU WM MPOBOAUTH COOTBETCTBYIOIIHWE BBIYUCIEHUA C TNPUMEHEHUEM
no/100Us U TPUTOHOMETPUYECKUX (PyHKUUHN (TIOTB3YSICh, i€ HEOOX0AUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiine reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMj; I/I}‘]IIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTONBRARA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 9 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TJIO y; b Kpyra g 8 bubmmorexa [JOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 1 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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