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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ebl0 00€CTIeUnTh M3YyYeHUE CBOMCTB M pa3MepoB QUryp, uUx
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKA3aTEIbHBIEC PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KAK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaT€MaTUYeCKHEe MOJENIW  pealbHbIX JKU3HEHHBIX CUTyallud, MPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUS T€OMETPUUECKUX (DUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUH B (DU3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckre Qurypsl M UX cBoicTBa», «l3mepenue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTrONBHBIA  TPEYroabHUK. (CBOWCTBO MEAMaHbl MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosblieM yriie U Oosblel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas u cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
clly4ad MapajijieiorpaMMOB (TIPSMOYTOJILHUK, pOMO, KBajpaT), WX TMPU3HAKUA U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojibHHKA.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IJIOLAAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnojiokeHue JAByX OKpykHocTeil. Kacanwne
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIylb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas u
paauaHHasi Mepa yria, BBIUMCIEHUE IJUH Oyr OoKpyxkHocted. Ilmomanb kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MTPOrpaMMBbl Y4eOHOT0 Kypca «I 'eoMeTpus» XapakTepU3yIOTCS:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOAIIEMY POCCHUMCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOILIECHHEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATHUKOB U POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3aliy €ro TMpaB, MPEACTaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOILEAYp TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYyKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3TUUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HANpPaBIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU KU3HM 171 YCIIEITHOM MPO¢deCCUOHAIBHON IeITeIIbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOBHAHHBIM BHIOOPOM U MOCTPOSHUEM HUHIUBHUIYATIBHOW TPaeKTOPUU OOpa3oBaHUs
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOITMOHAIHHOMY U ICTETHYECKOMY BOCIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3aj]lad, PEUICHUH,
paccyXJIeHu, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIle! B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMOHUMAHWEM MAaTEMAaTHYECKONM Haykhn Kak cQepbl YeIOBEUYECKOU
NEATEIIbHOCTH, ITANoOB €€ Pa3BUTHS WM 3HAYMMOCTH JUISl Pa3BUTHS LHUBWIN3ALMH, OBJIAJECHUEM SI3BIKOM MAaTEMAaTHKU U



MaTEMaTUYECKOM KyJIbTYpPOW KaK CPEACTBOM ITO3HAHUS MHUpPA, OBJIAJECHUEM MIPOCTEUIIMMH HABBIKAMH UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOI0 0JIArONOJIYYMS

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3710POBbs, BEIEHUS 3J0POBOr0 00pa3a XKU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHUM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHUE:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelieHus 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYXKaroulei
cpenbl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX IMOCIEACTBUM IJIsI OKPYXAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPO0JIEM U MMyTel UX PEILCHUs;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHUUECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCS Y JIPYTUX JItoJel, NpruoOpeTaTh B COBMECTHOM €ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIE€ (OPMYJIUPOBATH UIEH, MOHATHS, TUIIOTE3bI 00
00bEKTaX W SBIEHUSAX, B TOM YHUCJIE€ paHEEe HEU3BECTHBIX, OCO3HaBaThb JEe(PUIMUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U JICHCTBUs, (OPMYIUPOBATH U OLEHUBATh PUCKU U TMOCIEJICTBUS,
dbopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIe 1eCTBUA

Bba3oBble JJoruueckue JelicTBUA:



BBISIBIIATH M XapaKTEPHU30BaATh CYIIECTBEHHBIC TPU3HAKH MATEMATHIECKUX OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXTY
MOHATUSAMHU, (POPMYIUPOBATH OINPEACIICHUS TOHITHH, YCTaHABIMBATh CYIICCTBEHHBIM MPHU3HAK KiacCHU(HUKAINH,
OCHOBaHWsI 711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCTIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPA30BBIBATH CY)KIICHHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CTUHIUYHEIC,
YJaCTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3U U MIPOTUBOPEYHS B (DaKTaxX, MaHHBIX, HAOTIOACHUIX H
YTBEPKICHUSX, TIPEIaraTh KPUTEPUHN TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MTPOTHBOPEUHIA;

NenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U HMHAYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUCHU 110 aHAJIOTHH;

pa3OupaTh J0OKa3aTeIhCTBA MATEMATHUYECKUX YTBEPXKJICHUU (MpsiMble W OT MPOTHUBHOIO), IPOBOJIUTH
CaMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIhLCTBA MaTeMAaTUUECKUX (DaKTOB, BHICTPAMBATh apTyMEHTAITUIO, TIPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;

BBIOMpATh CIIOCO0 perieHus: ydeOHoW 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BHIOUpaTh Hanbosee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

UCTIONB30BaTh  BOMPOCHI KaK  HCCIENOBATENbCKHI HMHCTPYMEHT TO3HAHHSA, (OPMYJIHPOBATH  BOIPOCHI,
dukcupyronme MpoTHBOpPEUHe, MpoOIeMy, CaMOCTOSTENBHO YCTaHaBIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH MO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJBIIOE UCCIeI0BaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHUeCKOTO0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX]1y COO0iA;
CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0O0OIIEHUS W BBIBOJABI [0 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUII;

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECcCa, a TAaKKE BBIABUIATh MPEAINOJIOKEHNUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMLIX AJI pCHICHUA 3aaa4H;



BBEIOWPATh, aHAM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BUIAOB U (HOPM
MIPE/ICTABIICHNUS,

BBEIOWpATH (OpMY TpecTaBlIeHNs MHGOPMAIMK U WLTIOCTPUPOBATh PElIaeMble 3aa4l CXeMaMH, TuarpaMMamH,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBATh HAAEKHOCTh HWHPOPMAIIMM 10 KPUTEPUSAM, TMPEJIOKCHHBIM YYHUTEIeM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCaAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXKIAECHHUS B COOTBETCTBUHU C YCIOBUSIMHU U LEISIMH OOLIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIpaXaTh CBOXO TOUYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YyJIbTaT;

B X0Jle OOCYXJEHHMsS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMbI, pElIaeMOM 3aJaud,
BBICKA3bIBaTh WJEW, HALECJICHHbIE HA TMOWCK PEUIEHUS, COMNOCTaBIIATb CBOM CYXKJIEHUA C CYKICHUAMH JPYTUX
YYaCTHUKOB JAMaliora, oOHapyXUBaTh pa3Miyhe M CXOJCTBO IMO3ULIUN, B KOPPEKTHOH ¢opme (opMynnpoBarhb
Pa3HOIJIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3yJbTaThl PEIIECHUS 3a/1a4, SKCIIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA, CAMOCTOSTEIBHO BHIOMPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUU;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOW W HMHAWBUAYalIbHOW pabOThl MpH pEeUIeHUH Y4eOHBIX
MaTeMaTUYECKHX 3a/1a4;

OPUHUMATh 1€Jdb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPraHM3AIMI0 COBMECTHON paboOThI, pacHpenesiTh
BU/JIbI paboT, TOrOBApUBATHCA, 00CYXKAATh MPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNNOBBIX (opmax padoThl (00CyXaeHHs, OOMEH MHEHUSMHU, MO3TOBBIE IUTYPMbI U JIpyrue),
BBITNIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOM JEHCTBHUS C JIPYTMMH UYJI€HAMH KOMaH]bl, OLICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIC yHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



e CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AJITOPUTM PEIICHHs 33Jayd (MJIU €ro 4acTh), BBIOMPATh CIOCOO pEIIeHHs C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHUaHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS IIPOLIEcCca U Pe3yJibTaTa pELIeHUs] MaTeMaTHUYECKON 3a/1auH;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM II€JIM U YCJIOBHSIM, OOBACHATH HPUYMHBI
JOCTUKEHUS UM HEIOCTHXKEHUS LIEJIH, HAXOAUTh OINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K konIty oOydeHus B 7 kiaacce 00y4yarOIIUIiCs MOTYYUT CASTYIOUIME NMPEIMETHBIC PE3YIbTaThI:

Pacno3HaBaTh W3y4YeHHBIE T€OMETpPUYECKUE (UTYpBI, ONPEAENSITh HX B3aHMMHOE pACIOJIOKEHUE, H300pakaTh
r€OMETPUYECKHE (PUTYPBI, BHIIOIHATH YEPTEKU 10 YCIOBHIO 3a/1auu. 3MepsTh TMHEWHbIE U YTJIOBbIE BETMUMHBL. PemaTh
3a71a4M Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B PEAIbHON XU3HU, Pa3MepoOB MPUPOIHBIX
00beKTOB. Paznuuarh pazmMepbl 3TUX OOBEKTOB IO MOPSAIKY BETUUYHHBI.

CTpouTh 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh MPU3HAKKM U CBOMCTBA PaBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUH 331a4.

IIpoBOAUTE TOTMYECKUE PACCYKICHUSA C UCITOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYTrOJbHHKOB, CBOMCTBOM MEIHMAHBI, IMPOBEAEHHOM K
TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4.

Omnpenenste NapaieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3zyeT ¢ HUMHU cekymas. OnpeneisTs
N1apaJuIeIbBHOCTD MPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSMOU 10 TOYEK APYrOu HpsIMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.



[IpoBOIUTH BBIYMCICHUS M HAXOAUTh YHUCIOBbIE MU OYKBEHHBIE 3HAYEHUS YIJIOB B I€OMETPUYECKHX 3a7adyax ¢
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIHHUKOB U MHOTOYTOJBHUKOB, CBOIMCTB YIJIOB, OOpPa30BaHHBIX MpPHU MEPECCUCHUU
JBYX IapaJUICIIbHBIX IPSAMBIX CEKyLIEH. PelaTs npakTuyecKue 3a/1aun Ha HaX0XKJACHUE YTIIOB.

Brnanets mMOHSATHEM TE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OMNpEeNeNsiTh OUCCEeKTpUCY yria U CepeAUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@OopMyIMpPOBaTh OIPEACIECHUS OKPYKHOCTM M KpYyra, XOpAbl M JHAMETpPA OKPYKHOCTH, IIOJIb30BATHCS HX
CBOMCTBaMHU. Y METh MPUMEHSTH 3TH CBOMCTBA IIPU PEIICHUY 3a7a4.

Bilagerp NOHATHEM ONMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, yYM€Thb HaxoauTh €& neHTp. [lomp3oBaTbes
(¢akTaMd O TOM, YTO OMCCEKTPUCHI YIJOB TPEYrOJbHHKA MEPECEKaloTCs B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHbIC
IIEPIICHIMKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Bianers moHATHEM KacaTeIbHOM K OKPY’KHOCTH, IOJIB30BAaTHCS TEOPEMOM O MEPHEHAUKYIAPHOCTH KaCaTEIbHOU U
panuyca, IpOBEAEHHOTO K TOUKE KACAHUS.

Ilonp30BaThCA MPOCTEUIIMMH I'€OMETPUYECKUMU HEPABEHCTBAMM, [IOHUMATh UX ITPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS € IIOMOLIBIO LIMPKYJIA U JIMHEHKH.

K konIty oOydeHus B 8 kiacce 00y4yaromIUiics MOMYYUT CIAEIYIONINUE MPEIMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, MOJIb30BaThCA MX CBOWCTBAMM IPHU PELICHUH
F€OMETPUYECKUX 3a4a4.

[TprMeHsTh CBOMCTBA TOUKH IepeceueHUs MeuaH TPEYrojbHUKa (IIEHTpa Macc) B PELICHUH 33/1a4.

Brnagere mNoOHATHEM CpEOHEW JWHUAM TPEYTrOJbHUKA W Tpalelud, IPUMEHATh HUX CBOMCTBA NIPU PELICHUU
reomeTpudeckux 3anad. [lonp3oBarbes TeopeMoinn Paneca U TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

[TpuMeHsTh MpU3HAKK O100US TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKHX 3a/1au.

[Tonp3oBaTeess Teopemoii [ludaropa st pemieHus TEOMETPUUECKMX M MpakTHUeckux 3amgad. CTpouTh
MaTeMaTHYECKYI0 MOJIENIb B NPAKTHYECKUX 3a7a4daxX, CaMOCTOSATENIBHO AENaThb YEPTEX U HAXOAUTH COOTBETCTBYIOILME
JUTUHBI.

Bianerp MOHATUSAMH CHHYCa, KOCHHYCAa W TAHIE€HCAa OCTPOro yrijia MPsSIMOYTOJBHOTO TpeyrojbHuKa. [lonb3oBarbes
STUMH MMOHATUAMH IS PELIECHUS TPAKTUYECKUX 3a/1a4.



BeraucisTe (pa3nuaHbBIMU CIIOCOOAMH ) TUIOIIAIb TPEYTOIbHUKA U IO MHOTOYTOJIBHBIX GUTYp (TIOJB3YSCH, T
HEO0OXO0IMMO, KaITbKYJIATOpOM). [[pUMEHSTH TTOJTyIeHHBIC YMEHUS B IPAKTUYECKUX 3a/1adax.

BraneTs MOHATHSAMY BIIMCAHHOTO M IIEHTPAIBHOTO yTJjia, UCIIOIh30BATh TEOPEMBI O BIIMCAHHBIX yTrilaX, YIiIaX MEXIy
XOpJiaMU (CEKYIIMMH) U yTJIe MEXKy KacaTeJIbHOM M XOPA0U MPHU PEIICHUH FEOMETPUICCKUX 3a/1a4.

Branerp MOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATHh CBOWCTBA OMMCAHHOIO YETHIPEXYTOJbHHUKA TPHU
pEIIeHNH 3a1a9.

[IpuMeHsATh MOTydeHHBIE 3HAHWS Ha MPAKTHKE — CTPOUTh MAaTeMAaTHYECKHE MOJEIH IS 3a/1ad peadbHOW >KH3HU U
MIPOBOJUTH COOTBETCTBYIOIINE BBHIYMCIICHUS C MPUMEHEHHUEM IMOA0OUS U TPUTOHOMETPUH (TIOJIB3YSCh, TJIe HEOOXOIUMO,
KaJIbKYJATOPOM).

K konity oOydeHus B 9 kiaacce 00y4JarOIIMICs MOIYYUT CIASTYIONINAE MPEIMETHBIC PE3YIbTaTHhI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX I[IOMOIIBIO Pa3JIMYHBIC AJICMEHTHI
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJBHBIX TPEYTOJBHUKOBY). HaxoauTs (C MOMOIIBIO KaIBKYJIATOPA)
JUTUHBI ¥ YTJIBI JIJ1s1 HETaOJUYHBIX 3HAUCHUH.

[Tons3oBaThes (opMynamMu TPUBEICHHS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKISCTBOM JIJII HAXOXKJICHHS
COOTHOIICHUH MEXTy TPUTOHOMETPUICCKUMHU BEIMIYNHAMMU.

Hcmonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JIJISI HaXOXKICHUS Pa3IMIHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEeIIeHre
TPEYTOJILHUKOBY ), TPUMEHSATh UX MPU PEIICHUH T€OMETPUUSCKHX 3a/1a4.

Brnaners moHsATHSAMH TpeoOpa3oBaHUS TOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB MOM00HBIX (uryp. Ilomp3oBarhbcs
CBOMCTBaMH MOI00US MPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIIATH JJIMHBI M HAXOJIUTh YTkl Y TOA00HBIX (uryp. [IpumensaTs
CBOMCTBA MMO00MS B MMPAKTUYECKUX 33/1adaX. Y METh IPUBOAUTH MPUMEPHI MMOJO0OHBIX (PUTYp B OKpYKAIOIIIEM MUPE.

[Tomb30BaThCA TEOpEMaMU O IMPOU3BEICHUHU OTPE3KOB XOpA, O TMPOU3BEIACHUU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX TCOMETPHYCCKUM W (DU3WYECKUH CMBICH, NMPUMEHSATh HUX B PCIICHUH
T€OMETPUYECKUX U HU3NUECKUX 3a1a4. [[puMeHsITh CKasipHOE MPOU3BEICHUE BEKTOPOB IS HAXOXKICHUS JIJTUH U YTJIOB.

[Tob30BaTHCS METOJIOM KOOPAMHAT HA TJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH I€OMETPUYECKHX M MPAKTHUYCCKHUX
3ajad4.



Bnaners noHATHAMYU NIPABUIBHOTO MHOT'OYT'OJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI TyTM OKPYKHOCTH U PaJuaHHON
MEpBI yIJia, YMETh BBIYUCIATH ILIOMIAAb KPYra U €ro yacTel. [ [puMeHsTh noydeHHbIE yMEHNS B IPAKTUYECKUX 3a/1a4ax.
Haxoauts ocu (WM LEHTPBl) CUMMETPUH PUTYp, TPUMEHAThH ABM)KCHUS IJIOCKOCTH B MPOCTEHUIINX CIydasiX.
IIprMeEHATH MONy4EHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE MOJECIN I 3a1a4 PEealbHOU KU3HU U
IPOBOJNUTH COOTBETCTBYIOIIME BBIYMCIICHUSI C IPUMEHEHUEM MOA00US U TPUTOHOMETPUUECKUX (YHKIMH (TIOJIB3YSCh, I1e
HEOOXOMMO, KaJIbKyJIATOPOM).
TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne o/ P Konrpoubusie Ilpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
[Ipocreiimue reomerpuyeckue GUTypsl U
1 1/1)1: cBoiicTBa. M3me 5H1zle reOMg)r I/I}‘III;CKI/IX 14 bubmmorexa [OK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapatensHbIe IpsMBIE, CyMMa yITI0B 14 1 bubnnorexka [JOK
TpEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTB U KpyT. ['eomeTpruueckue 14 1 bubnmoreka [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
° OBTOpeHHE, 060beHHe SHaHHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne /it Konrposnbnubie Ilpaktuueckne (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. Pelienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIAMHATHI Ha TIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 05 YKHOCTH U TLIIO yal; b Kpyra 8 8 bubmorexa HOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [JOK
6 6
JlpmiKeHis WIOCKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 7 9 bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOTPAMME
COI''TACOBAHO COI''TACOBAHO

HpOTOI(OJ'I 3accaaHus MCTOANYCCKOI'O

O6bequnenus yuurenen EMII

MBOVY COII Ne25 um. I'.C. I'aneeBa

Ot 30.08.2023 rona Nel

Taniropa E.C.

3amecturenb qupekTopa no Y BP
YiesnoBa M.H.

30.08.2023
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