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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aWMMHOE  pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydeHus reOMeTpuH Ha YpPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIOYAETCS] B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTH JIOTHYECKUE YMO3AKIIIOUECHHUs, JOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHUus1 «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bOopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropon 1enpt0 HU3ydeHUsT TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics JOHKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAJb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTHh
MAaTeMaTHYECKUE MOJEIM PEATbHBIX JKM3HEHHBIX CHUTyallMd, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOT'O PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (HUTyp
U TIOHATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J/[eKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo0us.

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 ydaca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

HavaneHble nousTusa reomerpun. Touka, mpsmMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajmiensHOCTh U IEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JMHEUKHA. TpeyrojibHUK.
Bricora, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpeHHBIH M PaBHOCTOPOHHUN  TpeyrojabHuUkU. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrjoB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroiabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MNPOBEAEHHOM K  rumoreHyse. IIpu3Hakum  paBeHCTBa
MPSIMOYTOJIHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTroNbHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoubllieM yriie U OOJbLlIeH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XopAa M JuaMeTp, HUX CBoWcTBa. B3amMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoil. KacaTenbHas m cexymas K OKpYHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
CllydaW TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.



[Tonobue TtpeyronbHUKOB, Ko3(pduuent mnoxodus. [Ipusznaku mnomoOus
TpeyrojabHUKOB. [IpumMeHeHue mog00us pU pelIeHNH MPAKTUISCKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl Ui IUIOMIAIU
TpPEYroJibHHKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0O0HBIX (UTYP.

Brruncnenne miuomanaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 33/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpPHUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BnvcanHbsle M LEHTpPaJIbHBIE YIUIBI, YrOJ MEXAY KacaTelbHOM M XOPIOH.
Yrnel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokKeHne AByX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpMyIIbI IPUBEACHUS.

Pemenne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO  HANPaBJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallid HaJA BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PAaBHEHUS IIPSAMOU U OKPYKHOCTHU
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €0
IIPUMEHEHHUE.

[IpaBuwibHBIE MHOTOYTOJNBHMKH. JInmmHa okpyxHOCTH. I'panmycHas w
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpyKHocrteu. Ilmomans kpyra,
CEKTOPA, CErMEHTA.

JIBMKEHMsI ITUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (GuUryp (dJaeMeHTapHbIe
npeactasienust). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEAYp I'pa)AaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEMHOM MNpodecCHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTM4YecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyX JACHHH, YMEHHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKd Kak c(eppl 4YeIoBeuecKoi
JEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTH4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaIoIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUM MJII OKpPYXaIoIIeH cpeabl, OCO3ZHAHUEM
100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEILHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OTBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIUpoOBaTh WJEH, TIOHSITHUS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBHUA:

e BBIBJSATh U XapPaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (DOPMYyIHUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBAaHUS i1 OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIMPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, C€AWHUYHBIC, YACTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JAHHBIX, HAOJIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUST 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;
JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0KAa3aTeIhCTBA
MaTeMaTU4YecKuX (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, TPHUBOJUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCO0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BbIOUpPATh HauOoIee MNOAXOMAINMNH C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS] U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl peUICHUs 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMY MpeAcTaBiICHUS HMHPOPMALMUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7a4dl  CXeMaMH, JIuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (OPMYITUPOBATH CYXACHHUSI B COOTBETCTBHU C YCIOBUSIMU
U LEJSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN pPe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMOW TEMBI,
npoOeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMalora, OOHApy>KMBAaTh pa3iMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;
MPEICTABIIATD PE3yNbTAThI penieHus 3a/1auy, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TTPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c yu€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIUBUIyaIbHOU
paboTHI MPHU pelICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneiasTh BuAbl pabOT, JAOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TpyHNHoBBIX (opmax padoTel (0OCykaeHusa, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODJWHHUPOBATH CBOWU JEUCTBUS C JPYrMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peneHns MaTEMaTHIECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIINUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHuss B 7 kJilacce OOYYalOIIMICS TMOJIYYUT CIICIYIOIINAE
MIPEIMETHBIE PE3YJIHTATHI:

PacrosnaBaTh W3ydeHHBIE TE€OMETpPUYECKHE (DUTYpBI, OMpEneisaTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITIOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEHWHBIE W YIJIOBBIC BEIIMYUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIJIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaqbHOM JKM3HM, Pa3MEepOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pa3Mmepbl ATUX
O0OBEKTOB IO MOPSIIKY BETUYUHEI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYNKICHUS C MCIOJB30BAHHEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
C HUMHM cekymas. OnpeaensiTh MapajieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KireTyaToi Oymare.

[IpoBOANTH BBIYUCICHUS W HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJadyax C HCIOJIb30BAHHMEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbBHUKOB, CBOMCTB YIJIOB, O0Opa30BaHHBIX IpHU
MEPECEYEHNH [IBYX IapaJUICIbHBIX MPAMBIX CeKyuleh. Pemare mpakTthueckue
3a71a4d Ha HAXOKIECHUE YIJIOB.

BrnageTte MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEAEsATh
OMCCEKTPUCY yIJIa U CePEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

dopMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pELIEHNH 3aa4.

Brnagete moHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IIPAKTHYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHMS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOydyenuss B 8 kiacce oOydaromuiics IOJIYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IIPU PELICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHsATh CBOMCTBA TOUKM NEPECEUEHMs] MEOUaH TPEYrojbHHUKA (LEHTpa
Macc) B pEIIeHUH 3ajay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPANEUWd, IPUMEHATH
X CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOAOOUS TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaThcs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3afad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOILIUE JUTUHBI.

Brnangerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS ATUMH MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAH
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TIE HEOOXOAUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEeXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH JUIs 3a1a4 PEAIbHOW KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNpPUMEHEHHEM TMOJ00us W TPUTOHOMETPUHU (TIOJB3YsCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHiy oOydyenus B 9 kiacce oOydaromMiics IOJIYyYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PAa3JIMYHbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroNbHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHbI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

[Tonp3oBatbes (hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY»), MPUMEHATh HX MPHU
pELICHUU TEOMETPUUECKHUX 3a1a4.

Bnagerp moHsTHsiMM  npeoOpa3oBaHMs  MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUIMHBI W HaXOAUTh YIJIbI y MOAOOHBIX (uUryp.
[IpumeHsATh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IPUMEpPHI TOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKHIA
CMBICII, MPUMEHATh HUX B PEUIEHUU TEOMETPUUYECKUX U (PU3WYECKHUX 3aaad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXOXKIAEHUS UIMH U YTIIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAJb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00MS M TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTuyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
IIpocreiime reomerpuueckue GUrypsl u
1 I/If cBoucTBa. M3me epHHe FeOMi I/I}‘IIIZECKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOABHHKH https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble MpsMbIE, CyMMa yTIJIOB 14 1 bubnuoreka [IOK
TpeyrojabHuKa https://m.edsoo.ru/7f415¢e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bubnuotexa [JOK
I1 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

8 KVIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Y & 12 1
CTPIPEXYTOBIHIE https://m.edsoo.ru/7f417¢18
Teopema dasneca u Teopema o
2 MPOTOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [TOK
POTIOPH peskax, Tk https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe HIOJ?BHI/IKOB u i[/IHoro OJE,IHILHX ¢bur 14 1 bubmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417¢18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
bu6mmoreka [IOK
6 IT 6006 i 4 1
OBTOPCHHE, ODODIICHHE SHAHHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabnbsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubanorexa [JOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c¢
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOILIEHUS B OKPY’KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
12 1
3 Bextopet https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPJAWHATHI HA TUIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONBHUKH. [lTHA
5 of HOCTH U TJIO y; b Kpyra g 8 brbmmorexa [TOK
24 Hl Hv pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue mionaaei
bubmunoreka IIOK
6 JBIKCHIA TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL . 5 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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