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HHOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/iesiOB MIKOJIbHOW MaTEMaTHUKH, UMEIOIIHI
CBOEH 1IeNbl0 00€CIeYuTh M3yYEHHUE CBOMCTB U pa3MepoB (GUTYp, WX OTHOLICHUU H
B3aMMHOE€ PAacCIIOJIOKEHHE, OIMUPACTCS Ha JIOTMYECKYIO, JO0Ka3aTebHYIO JIMHUIO.
IleHHOCT, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
3aKJTIOYACTCS B TOM, 4YTO OOYYaIOIMUWCA YYUTCS TPOBOJIUTH JOKA3aTEIIbHBIE
pacCyKJIeHUsl, CTPOUTHb JIOTUYECKUE YMO3aKIIOUEHHUs, JOKa3blBaTh WCTUHHbBIC
YTBEPXKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT TPHU3HAKOB, (QOpPMyIUpOBaTH OOpATHBIE
YTBEPKICHUSI.

Bropoif 1enbi0 U3y4eHHS] TEOMETPUHU SBISETCS MCIOJB30BaHHE €€ Kak
UHCTPYMEHTa TMpU pEHICHMH KaK MaTeMaTUYeCKUX, TaK M TPAKTUYECKUX 3ajad,
BCTPEYAIONINXCS B peasibHON KU3HU. OOydaromuics JOJKEH HAYYUTHCS OMPEICIUTh
reOMETPUYECKYI0 (UTYypy, OMHUCATh CIOBAMH JAaHHBIM 4YEpPTEX WU PUCYHOK, HAWUTHU
IJIOIIA/Ib 3€MEJIBLHOIO Y4YacTKa, pPacCUUTaTh HEOOXOAUMYIO JIJIMHY ONTOBOJOKOHHOIO
Kalenst uiau TpeOdyemble pa3sMepbl rapaxka Hjis aBTOMOOUJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENIbHAS JIMHUS B H3ydYeHUM reoMerpuu. lIpum pemenun 3amad
MPAKTUYECKOT0 XapakTepa OOyYarolmMUiCs YYUTCS CTPOUThH MaTEMaTHUUYECKHUE MOJCIIH
peabHbIX JKM3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUUCIICHUS U OLICHUBATH aJIcKBAaTHOCTD
MOJIY4YE€HHOTO pe3yJibTaTa.

Kpaiine BaxxHO mNOAYEPKUBATH CBSI3M TEOMETPUU C JPYTUMHU y4eOHBIMU
npeIMeTaMu, MOTUBUPOBATh HUCIOJIb30BATh OINPEICICHUS T€OMETPUUECKUX (PUTyp U
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHHKE.
Ot cBsA3u HauOosiee SIPKO BUAHBI B Temax «BekTopb», «TpuUroHOMETpUUECKHE
COOTHOIICHHS», «MeTon koopauHat» U «Teopema [Tudaropay.

VYuebHbiit kypc «l'eoMeTpus» BKIHOYACT CICAYIONINE OCHOBHBIC pa3JIelibl
conepxkanusi: «['eomerpudeckre PUrypsl 1 ©X CBOMCTBaAY, «3MepeHne reoOMeTpUIeCcKux
BENIMUMHY», «JlekapToBbl KOOpAMHATHI Ha TJIOCKOCTH», «BekTopw», «J/[BrkeHus
mockocTny, «IIpeoOpazoBanus mog00us .

Ha uzyuenue yuebHnoro kypca «I'eomerpusi» orBonutcsa 204 gaca: B 7 kinacce — 68
yacoB (2 4aca B Heleno), B 8 kiacce — 68 yacoB (2 4aca B Heneno), B 9 kiacce — 68
yacoB (2 Jaca B HEJIEITIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Hauanpnble nonsTus reomerpun. Touka, nmpsmasi, OTPE30K, JIyd. YToJI. Buasl yrios.
BeprtukanbHble M cMexHbIe yIUIbl. buccekrpuca yria. JIomMaHas, MHOIOYTOJIBHHK.
[TapayuienpHOCTB U EPIICHIUKYISIPHOCTD IIPSMBIX.

Cummerpuunble Gurypbl. OCHOBHBIE CBOWMCTBa OceBOil cummerpuu. lIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIO LIUPKYJIS U JTuHEHKH. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYroJbHUKHA. HepaBeHCTBO TPEeyroabHUKA.

CBoiicTBa M NpU3HAKKA PAaBHOOENPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoMCTBA M NPU3HAKK NApAJUIEIbHBIX NpAMBIX. CyMMa yTIJIOB TPEYTrOJbHUKA.
Bremnue yribsl TpeyroibHuKa.

[IpsMoyrosbHbIlE  TpeyrosbHUK.  CBOWCTBO  MeAMaHbl  NPSIMOYTOJBHOTO
TPEYTOJbHUKA, NMPOBEAEHHOW K rumnoreHys3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJBHMKA, HEPABEHCTBO O JIMHE
JIOMaHOM, Teopema 0 OOJIbIIEM YIJIE U OOJIbIIEH CTOPOHE TpeyroibHUKA. [leprnienaukysip
Y HaKJIOHHAs.

['eomeTpuueckoe MecTo TodeK. buccekrpuca yriia U CepeIMHHBIA NEPIEHIUKYIISP
K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb M KpYT, XOpZa U JuaMeTp, UX CBOWcTBa. B3aumMHOe pacnosoxeHue
OKPYXXHOCTM M mnpsMon. KacarenpHas u cekymas K OKPYXHOCTH. OKpY>KHOCTb,
BIIMCaHHAas B yroJyl. BnucanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. l[lapannenorpamm, ero npus3Haku U CBOWCTBA. YacTHble
Clly4au napajiesaorpaMmmoB (ITpsIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKU U CBOICTBA.
Tpaneuusi, paBHOOOKast Tpanewusi, €€ CBOWCTBA U pU3HaKU. [IpsMoyroapHas Tpanemnus.

Meron ynBoenus meauansl. LlentpanbHas cummerpus. Teopema @arneca u reopema
O MPOIOPLUOHAIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyroapbHUkKoB, KkodddumnueHt mnogodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpruMeHenne nogo0ust Mpu pelieHny MPaKTUYECKUX 3a/1ay.

CpoiicTBa Tmiomazeii reomeTpuueckux ¢uryp. Dopmyisl I TUIOHIAAH
TPEYroJibHUKa, mMapajuienorpaMmma, pomba u Tpanenuu. OTHOIIEHHWE TIOMAIEH
no1I00HBIX GUTyYp.

Brruncienne miomaneld TPEeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYaTOMN
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CHuHyC, KOCHMHYC, TaHI€HC OCTpPOro YyIJla TMpsSMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMETpUYeCKre (PYHKIIMU YTIIOB B
30,45 u 60°.

BrincanHbple 1 LEHTpaNbHBIEC YIJIbI, YTOJ MEXJY KacaTeIbHOM W XOPAOW. YTJIbI
MEK]1y XOpJlaMH U CeKyIIMMU. BrincaHHble 1 OMMCaHHbBIC YETHIPEXYTOJIbHUKH. B3auMHoe
pacrojoxkeHue JIByX okpyxkHocteil. Kacanume okpyxkHocTed. OOmMe kacaTelbHbe K
JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OcCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYJIbI IPUBEIACHUA.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoousi. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MpOM3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bexkrop, niuHa (MOJyJib) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallid
HaJ BekTopaMu. Pa3znokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkansipHO€ MNPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE s
HAXO0XJICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSAMOW U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUCHUE OKPYKHOCTEH M MpsAMbIX. METOoJ KOOpJIHWHAT U €ro
IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKMU. J[IMHA OKpy>KHOCTH. ['pamycHas u paguaHHas
Mepa yriia, BBIYUCIEHUE JUIMH AYT OKpykHOCcTel. [nomanes kpyra, cekropa, CerMeHTa.

JIBIDKEHUST TUIOCKOCTM U BHYTPEHHHUE CUMMETpu Guryp (dreMeHTapHbIe
npeacrapienus). [lapamnensueiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypcea «I'eomerpus»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKONM MaTe€MaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHMSM POCCHUHCKHX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJbl, K MCIOJIB30BAHUIO OTHUX IOCTH)KCHHMHM B JIPYTHX HAyKaxX U
MPUKIAIHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pean3allii ero mnpas,
OPEICTaBICHUEM O MATEMaTUYECKUX OCHOBAaX (DYHKUHMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUM, IPOIIEyp I'PaxaaHCKOro oOuiecTBa (Hapumep, BbIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHUX MpPOOJEM, CBA3AHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THUYECKHUX
IPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTME€ B PEIICHHHM MPAKTHYECKUX  3a]a4
MaTe€MaTUYeCKOM  HANpPaBIEHHOCTH, OCO3HAHUEM BAXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUHM BCEM JKU3HU Ui YCHEIHOM mpodeccuoHambHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
HOCTPOECHUEM HWHAUBUAYAIbHON TPACKTOPUH OOpa30oBaHMsI M >KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOILMOHAIIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTHUYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyXIeHUuH, YMEHHIO BHUAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAaLMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX ITPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4YeJOBEKa, NPUPOJAbl M OOIIECTBa,
MOHMMAaHUEM MAaTeMaTH4YEeCKOW HayKu Kak c(ephl UeJIOBEUECKOM AESITeTbHOCTH, ITAloB
€€ pa3BUTUS M 3HAYUMOCTU Ui PAa3BUTHA UMBUJIM3ALMH, OBJIAJCHHUEM S3BIKOM
MaTEeMaTUKM W MAaTeMaTHYeCKOM KyJNbTYypoll Kak CpEACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEUIINMH HaBbIKAMU UCCIIEI0BATEIBCKON AESTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHME KYJbTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1arONOJyYHs:



TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUYECKHE 3HAHUS B HUHTEPECAX CBOETO 3/I0POBbs,
BEJICHUS 3JI0POBOrO0 00pa3a >KU3HU (30POBOE TMUTAaHWE, COATAHCHPOBAHHBIN PEKUM
3aHATUN U OTABIXA, pEryJsipHas pu3ndeckasi akTUBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO IMpaBa Ha OMMOKY M TaKOro e IpaBa JAPyroro
YeJI0BEKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpUEHTaIMel Ha MPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHUU M pelIeHus 3a7ad B
00JIaCTU COXPAHHOCTU OKPYXKAIOLIEH Cpelbl, MJIAaHUPOBAHMS MOCTYIKOB M OLEHKH UX
BO3MOXHBIX TIOCIEJACTBUNA MJIi OKpYXalolled Ccpelibl, OCO3HaHUEM TJI00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelICHUS;

8) ajanTanus K U3MEHAIOIMMCS YCJIOBHUAM COLUATBHON U NPUPOIHON cpebl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHIX HEOMPEAECIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NIeATEebHOCTh, B TOM YHUCJIE yMEHHE
YUUTBCS y APYTUX JHOJEH, mpuoOpeTaTb B COBMECTHOW JI€ATENbHOCTH HOBBIE 3HAHMS,
HaBBIKM Y KOMIIETEHIIUHU U3 OIBITA JPYTHUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM Yucie (HOpMyIupoBaTh
UJIeH, TIOHATHS, TUTIOTE3Bl 00 0OBEKTAX M SBICHUSIX, B TOM YHUCIIC paHEee HEH3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BHI30B, TPEOYIOMINN KOHTPMED, KOPPEKTHPOBATH MPUHIUMAEMBIE PEIICHUS
U JelicTBUA, (HOPMYIUPOBATh U OIICHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBbie 1ornueckue aeiicTBUA:

e BBISBIATH U XapAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TMOHSATHH, OTHOIIEHUH MEXIy MOHATUAMHU, (QOPMYIUPOBATH
onpeaeneHus MOHSITUH, yCTaHaBJIMBATh CYILLECTBEHHBIN MPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA HJs OO0OOLIEHUS M CpaBHEHUS, KPUTEPUU
IPOBOJMMOTIO aHAJIN3A;

e BOCIPUHUMATh, (dopMynupoBaTh " peoOpa3oBbIBAaTh CYKIECHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

e BBIBJISITH MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NMPOTUBOPEYMS B
(dakTax, JaHHBIX, HAOJMIOJEHUSAX U YTBEPKIACHUSX, Npeajaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y NPOTUBOPEY U,

e JIeNaTh BBIBOJABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

e pa3zlOupaTh JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHHN (MpsMble U OT
OPOTUBHOIO), TMPOBOAWTH CAMOCTOSITEIbBHO  HECIIOKHBIE  J10Ka3aTeIbCTBA



MaTeMaTH4ecKuX (PaKkTOB, BBICTPAUBATH apTyMEHTAINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKACHHUS;

BbIOMpaTh cIoco0 penieHus yueOHoM 3a1aui (CpaBHUBATH HECKOJIBKO BApUAHTOB
pemieHus, BBIOMpaTh Hauboyiee MOAXOIAMUNA C YYETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble nucciiefoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIB30BaTh BOINPOCHl KAaK HCCIEAOBATEIBbCKUII WHCTPYMEHT MO3HAHUA,
GopMynupoBaTh  BOIMPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpPMUPOBATh TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MPOBOJIUTH IO  CAaMOCTOSITEIbBHO  COCTABICHHOMY IUIaHY  HECIIOXXHBIN
DKCIIEPUMEHT, HEOOJIBIIOE MCCIENOBAHUE II0 YCTAHOBJICHUID OCOOEHHOCTEM
MaTeEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (OPMYJIUpOBaTh OOOOIIEHHMS M BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, HCCIIEJIOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpoOllecca, a TakKe BBbIIBUTaTh
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIIATh ~ HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a]a4H,

BBIOMpPATh, AaHAJIU3UPOBATh, CHCTEMATH3UPOBaTh H  HWHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TpeACTaBICHUS WH(DOpPMAIUU U WILTIOCTPUPOBATH PEIllaeMbIe
3a/1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKkoi M MX KOMOWHAIIUSIMH,
OIICHUBATh HAJAEKHOCTh HHPOPMAIIUU TT0 KPUTEPHSAM, TTPEIITIOKCHHBIM YIUTEIIEM
WK CPOPMYIIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXKJIECHHS B COOTBETCTBHM C YCIOBUSMHU U
HeasiMU OOILUEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS MO XOAYy PELICHUS 3alauH,
KOMMEHTHPOBATh NOJyYE€HHBIN PE3yJIbTaT;

B X0/€ OOCYXKIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0iemMbl, penaeMoil 3agayM, BbICKA3bIBaTh WU, HAICJICHHbIE Ha TOUCK
pELIEHUs], COMOCTABIIATh CBOM CYXIEHHS C CYXIACHUAMH JIPYTHX YYAaCTHUKOB
auanora, OOHapy»KMBATh Pa3IMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOU popme
(GopMyTHUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIISATh PE3YJIBTATHl PEUICHUS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUA,
IPOEKTa, CaMOCTOSATEIBLHO BbIOMpATh (QopMar BBICTYIUIEHHS C Y4E€TOM 3ajaad
pEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH;



e IIOHMMAaThb M MHCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIMBUIYAJIBbHOU
pabOTHI IPH PEIICHUH YYCOHBIX MATEMATUICCKUX 3a71aY;

e IPUHUMATH 1€JIb COBMECTHOW JAESATEIBHOCTH, IUIAHUPOBATh OPTraHHU3ALUIO
COBMECTHOM paboThl, paclpeaesiaTh BUAbl padoT, JOrOBAPUBATHCS, 00CYXAATh
IPOLECC U Pe3ybTAT pabOoThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOEH;

e y4YacTBOBaTh B IpyHMHoOBBIX (GopMax paboThl (0OCykaAeHHS, OOMEH MHEHUSMH,
MO3TOBBIE IITYpMbl W JApPYTU€), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJAMHHUPOBATh CBOM JACWUCTBUA C JAPYTUMHU YIEHAMH KOMAaH/bI, OLICHHWBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

e CaMOCTOSITEJIBLHO COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1aud (WM €ro 4acTh),
BBIOMpATh CTOCOO pelieHus: ¢ YYETOM HMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJJIEKT:

e BIJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS Tpoliecca W pe3ysbrara
pelIeHNs MaTEMaTUYECKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIpPH PEUICHUU 3a]ayH,
BHOCHUTh KOPPEKTHUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3yJibTaTa ACATEIbHOCTA IOCTAaBJICHHOW LEIU U
YCIIOBUSIM, OOBICHATh NPHUYUHBI JOCTHUKEHUS WIM HEIOCTHKCHHS IICJIH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kiaacce 00y4arolmuics NOJYyYUT CAEAYIOMINE TPEeIMETHbIE
pEe3yJIbTaTHhI:

Pacnio3HaBaTh M3y4YeHHbIE T€OMETPUYECKUE (PUTYpBI, ONPEAENATh UX B3aUMHOE
pacrnoJio)keHue, Hu300paxaTb T€OMETpUYECKHE (Urypbl, BBIMNOJHATH YEPTEKU 110
YCIIOBUIO 3amauyu. M3MepsTh JIMHEWHBIE W YIJIOBbIE BEJIMYMHBL. Pemars 3amaud Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB.

JlenaTe rpyOyI0 OLEHKY JMHEWHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B PeasbHOM
KU3HU, Pa3MEpOB NPUPOJIHBIX OOBEKTOB. PaznuuaTe pasmepbl 3THUX OOBEKTOB IO
NOPSIAKY BEJTUYUHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

ITonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a]1a4.



IIpoBOINUTE JIOTMYECKUE PACCYKICHHUSI C HCIOIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCd  NPU3HAKAMM  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEIMAHBI, POBEAEHHON K TMIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYrOJIbHHKA, B
pPELICHUU T€OMETPUYECKUX 3a/1a4.

Onpenenars napauiedIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMU cekymasd. OnpenensaTs NapajUIeIbHOCTh MPSMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOAUTH BBIYMCIICHUS U HAXOJAWUTh YUCIIOBBIE U OYKBEHHBIC 3HAUEHUS YIJIOB B
FEOMETPUYECKUX 3a1a4ax C MCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX MpPHU MEPECECYEHUH JIBYX
HapaJJIeNIbHBIX NPSMBIX CeKylIel. Pemars npakTudeckre 3a1au Ha HaX 0K ICHHUE YTJI0B.

Binaners INOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh ONPEACIIATh
OMCCEKTPUCY YIJIa U CEPEANHHBIN EPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTa
TOYEK.

@opMyIMpOBaTh ONPENEICHUS] OKPYKHOCTH H Kpyra, XOpAbl M JIHAMETPA
OKPY’KHOCTH, IIOJIb30BAaTbCS HUX CBOWCTBAMM. YMETh NPUMEHATH OTU CBOWCTBA IIpU
pelLIeHnH 3a1a4.

Brnaners mNOHATHEM ONMCAaHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETH
HaxonuTh €€ 1eHTp. llonb3oBaThcs (akTamMM O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, M O TOM, UYTO CEpPEIVHHBIC
NIEPIIEHIMKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJJHOM TOUYKE.

Brnaners mnoHATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIB30BATBCA TEOPEMOU O
MIEPIICHINKYJIIPHOCTH KacaTeJIbHOW U paauyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCAd MPOCTEMIIMMH TE€OMETPUYECKMMHU HEPABEHCTBAMHU, NOHUMATh WX
IIPAKTUYECKAN CMBICIL.

IIpoBOAUTE OCHOBHBIE TI'E€OMETPUYECKHE IOCTPOCHHUS C IOMOIUBID LUPKYJId U
JINHENKU.

K xoH1y oOyuenus B 8 kiaacce 00yyaromuics NoayyuT CAeAyIOMINe IpeIMETHbIE
pEe3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BU/bI YETBIPEXYTOJIBHUKOB, UX DJIEMEHTBI, MI0JIb30BATHCS
UX CBOMCTBAMHU IIPHU PELICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATH CBOICTBA TOUKH NEPECEUCHUs] MEANAaH TPEyrojbHUKa (LIEHTpa Macc) B
peleHny 3aaa4.

Brnaners moHsiTHEM CpeAHEN JIMHHUM TPEYrOJIbHUKA W TpaNelHUH, IPUMEHATh UX
CBOWCTBA IIpU pEUIEHUH TeomeTpuueckux 3anad. [lomb3oBaTeest Teopemoint Pareca u
TEOPEMOM O MPOMOPLUMOHAIBHBIX OTPE3KAX, IPUMEHSTD UX ISl PEILIEHUS TPAKTUYECKUX
3aaad4.

[IpuMeHATh NpU3HAKK TOAOOUS TPEYTrOJbHUKOB B PEHIEHUH T€OMETPUUYECKUX
3aaad.



[Tonb3oBaTbes  Teopemoit  [ludaropa st pemieHus TEOMETPUYECKUX U
MpaKkTUYeCKuX 3a1ad. CTpOUTh MATEMaTUYECKYI0 MOJENIb B NPAKTUYECKUX 3a7ayax,
CaMOCTOSTEIIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Branets NOHATUSMU CHHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa MPSAMOYTOJIBHOTO
TpEeyrojabHUKa. [101630BaTHCS STUMH NOHATUSAMHU JIJI1 PELIEHUS MPAKTUYECKUX 3a7a4.

Beruucnars (paznuyHbIMU  ciocOo0aMM) IUIOMIAJb TPEYroJIbHUKA M IUIONIaJU
MHOTOYTOJIBHBIX (pUTyp (MOJIB3YACH, I7i€ HEOOXOAMMO, KaJbKYyIsATOpoM). IIpuMeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTHUYECKHX 3a/1ayax.

Branets NOHATUAMM BIIUCAHHOTO U LEHTPAJIBHOIO YIJIA, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpJaMu (CEKyIIMMH) U YIJie MEX]y KacaTeIbHOU U
XOpAOH MPH PEIICHUN T€OMETPUUECKUX 3a]aY.

BrnageTre TNOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUN 3aa4.

[IpuMeHATH OJIy4eHHBIEC 3HAHUSI HA IPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MOJIETIN
UL 3a7a4  pealbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOIIUE BBIYHUCICHUS C
NPUMEHEHUEM TMOA00MS U  TPUTOHOMETPUM  (MOJB3YACh, TIA€ HEOOXOJIUMO,
KQJIBKYJIITOPOM).

K xoniy o0yueHus B 9 kjacce oOydyarolUiCs MOJYyUUT CIEAYIOUINE PEIMETHBIE
pE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3IMYHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelIeHuEe MNPSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJbKyJISATOpA) MJIWHBI M YTl IS
HETaOJIMYHBIX 3HAYCHU.

[Tonb30BaTbes GopMylaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JUISl HAXOXKJAECHHUSI COOTHOLIEHUH MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CMHYCOB W KOCHHYCOB IS HAXOXKIACHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MIPUMEHITh UX MPHU PELICHUU
r€OMETPUYECKHX 3a]a4.

Brnagets moHsATHSAMU TpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Guryp. Ilonp3oBaTecst cBoOMCTBaMU MOAOOMS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUMCIIATH AJIMHBI M HAXOAUTD YIJIbl y TOJ0OHBIX puryp. [IpumensTs cBoiicTBa mogo0us
B IPaKTUYECKUX 3aJayax. YMeTb MPHUBOJIUTH MpPUMEpPhl MNOJOOHBIX (uryp B
OKpPYXaIOIlEM MHUpE.

[Tonb3oBaTbcsd TEOpeMaMH O MPOU3BEICHUM OTPE3KOB XOPHA, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMU, TOHUMATh UX T€OMETPUUYCCKUN U (PU3UUECKHUI CMBICI,
OPUMEHATh HMX B pEIICHUU TeOMETpUYeCKUX U (usmueckux 3aaay. [IpumensTsb
CKaJIIPHOE MPOMU3BE/ICHUE BEKTOPOB ISl HAXOXK/ICHUSI ITTUH U YTJIOB.

[Tonb30BaThCs METOJIOM KOOPJMHAT HA MJIOCKOCTH, MPUMEHSATH €ro B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.



Brnaners moOHATHAMHU MPABUIBHOIO MHOTOYTOJIBHUKA, ITTMHBI OKPYKHOCTH, JJIUHBI
YT OKPYKHOCTU U PaUaHHOW MEPBI yIila, YMETh BBIYUCIATH IUIONIAJb KPyTra U €ro
yacteil. [[puMeHsTh MOJyYeHHbIE YMEHHSI B MPAKTUYECKUX 3a/1a4ax.

Haxonutb ocu (M1 IEHTPBI) CAMMETPUHU PUTYD, TPUMEHSTD ABMXKCHUS IIJIOCKOCTH
B [IPOCTEUIINX CITyYasX.

[IpuMeHATh MOJIy4eHHBbIE 3HAHUSI Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIETTN
UL 3a7a4  pealbHOM JKM3HHM M MPOBOJUTH COOTBETCTBYIOUIME BBIYHUCICHUS C

MPUMEHEHHEM 01001 M TPUTOHOMETPUUYECKUX (PYHKIIMH (TTOJIB3YSACH, T/Ie HE0OXO0IUMO,
KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne ni/mm P Kourpoububle IIpakTHyeckue (upp )
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiiine reomeTpudeckue GUrypsl u
1 I/I)I() cBoiictBa. M3me ele/Ie FCOMe(b I/I}‘]{I;CKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEITUYUH
bubmuorexa [JOK
2 TpeyronHict 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa YIJIOB 14 1 bubnnoreka HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnmnorexka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [osTopenne, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 HerbipSxyronpiiici 12 1 https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC 15 1 bubmmorexa [JOK
poTIopHt P > 1O https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJ'IHLHI/IKOB u deOl"O O.]'?:HSIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
4 Teopema IIudaropa u Hayana 10 1 bubnnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpY)KHOCTH. Brincanusie u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [JOK
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHe SHanHil https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bubnuoreka [JOK
CUHYyCOB. PelnieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nonodbus. Metpuueckue 10 1 bubmmorexa [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
B 12 1
3 CHTOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmoreia OK
P P https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. [[nHa
5 OKPY>KHOCTH U IUIOLIaAb Kpyra 8 bubmmorexa [TOK
Py m Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [IOK
6 6
Jpmiketis I0CkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aus 7 5 bubnuorexa [JOK
3HAHWI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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