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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTEMaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M  B3aMMHOE PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT  IPHU3HAKOB,
(opMyIMpoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'E€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WM
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUH T€OMETPUH.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYaroIUMNCS YYHUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4€OHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHoueHus», «Meronx koopaunat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektops», «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo0us.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HelelNw0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HauvanbHble noHsaTHs reoMeTpun. Touka, npsimasi, OTPE30K, Jiyd. Yrou. Busaesl
yrioB. BepTukanbHble HW CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [lapaninenpbHOCTh U EPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILIBIO LUPKYJS U JIMHEHMKH. TpeyroibHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yriaa W CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapamnenorpamMm, ero nmpusHaku U cBoucTBa. HacTHble
Cllydan TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp mMacc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAU
TpeyrojbHHUKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIIOMaAeH
oA0OHBIX GUTYP.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
IPAKTUYECKUX 3ajau.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKue (YyHKIUU
yriaoB B 30, 45 u 60°.

BrnmcaHHble M LEHTpalbHBIE YTJIbI, YrOJ MEXAY KacaTeJIbHOW M XOpIOMu.
Yrnel  Mexay XopJaMH M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoiokeHue AByX OKpyxkHocrel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
PemieHne mnpakTUYeCcKUX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTEe KacaTEIbHOM.

Bektop, anuHa  (MOIyNnb) ~ BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIMOJIO)KHO  HANPAaBIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTbH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMU HaJl BEKTOpamu. PazmoxeHne BEeKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunHatel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA MJIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEU U MPSIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. I'pamycHas u
paaraHHas Mepa yrila, BBIUHUCIEHUE [JIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpUU Guryp (deMeHTapHbIC
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus XapaKTepU3yIOTCA:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPa)KJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHWHM MPaKTHUYECKUX 3a]ay
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
JESATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PaCCYyXICHHUM, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMe B JAEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl dYeaoBeYeCKOu
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa Ipyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpepl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
r1100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIKD  CUTYyallMi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUWA, OTHOIICHUW MEXIy NOHATHUSAMHU, (POPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmu, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IPOBOJAMMOI0 aHAJIN3a;

e BOCHpUHUMATH, (OpMYIHpOBaTH U  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHbIE U OTpPULATEIbHBIC, €AUHUYHbIC, YacTHblE W OOUIME,
YCIIOBHBIE;



BBISIBISITH ~ MATEMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTUBOpEYHsl B (pakTaxX, [aHHBIX, HAOIIOJEHUSX U YTBEPKACHUSIX,
npejiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUMIL;
JIeNIaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTEeMaTUYECKUX (aKTOB, BBICTPAUBATH APTyMEHTALMIO, IPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayM (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BBIOUpATh HauOolee MNOAXOMSIIMMUN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIeEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOJAUTHh IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKYy COOOI;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATH
MPENOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMU, JTAHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBEIOWPATh, AHAJIM3UPOBATH, CHUCTEMATH3WPOBATH W HHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M OPM MPEACTABICHMUS;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OIICHMBATh HAACKHOCTh HMH(POPMAIMKA IO KPUTEPHSAM, NPEII0KCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, 'PaMOTHO BbIPAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 1O XOJy PEeIICHUS
3aJa4, KOMMEHTHUPOBATh TOJTYyYEHHBINA Pe3yIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYK1aeMON TEMBI,
npoOeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA TTOUCK
pEIIeHNs, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3IMyue M CXOJACTBO TMO3WIIMNA, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  PE3YJNbTAaThl  PEIICHUs 3a/layu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAIlMU U OCOOCHHOCTEH ayAUuTOpUU;

MMOHUMATh W WCITOJIB30BATh MPEUMYIIECTBA KOMAaHHONW ¥ WHIWBHIYATbHOU
paboThI IPU PEIICHUH YYEOHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh 1[€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, J0roBapuUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yJbTaT paboThl, 0000aTh MHEHUSI HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN TPOAYKT MO KPHUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENILHO COCTABJIATH IJIAH, aIrOPUTM pPEIICHUs 3aJadyu (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yibTaTa
pelLIeHusT MaTEMAaTHYECKOH 3a/1a4H;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELIECHUU 3a/1a4H,
BHOCHUTbH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU OCTABICHHOM L€ U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHOKCHHUS WM HEIOCTHKEHUS LEJH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOydenuss B 7 kJjacce OOyYaromMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3y4eHHBIE TEOMETPHUYECKHE (HUTYpBI, OMPEAeNsiaTh WX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEpTEKU M0 YCIOBUIO 3a7aud. M3mepsATe JMHEWHBIE W YIJIOBBIC BEIIMYUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIUIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyr0 OIICHKY JMHEHHBIX U YIJOBBIX BEJIMYMH IPEIAMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PELICHUNA T€OMETPUYECKHUX 3a1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymad. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYHMCICHUS U HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJayax C HCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN JIBYX NAapAJUICIBHBIX TMPSIMBIX CEKyIlleH. Pemarh npakThdecKue
3a71a4i Ha HAXO0XKJIECHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, IT0JIb30BAThCSA UX CBOWCTBAMH. Y METh IIPUMEHSTH 3TU CBOMCTBA IIPU
pElIEHNH 3a1a4.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOYKE.

Brnagers noHsATHEM KacaTelIbHOU K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonbp30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHSI C TOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELICHUH T€OMETPUYECKUX 3a4ad.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEIUaH TPEyroyibHHKa (LEeHTpa
Macc) B PEIICHNH 3a/1ay.

BnaneTs noHsATHEM CpeqHEH JTUHUU TPEYTrOJIbHUKA U Tpaleluu, MPUMEHSTh
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. Ilosb3oBaTbesd Teopemon
dajieca U TEOPEMOU O IPOIOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh npU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/layax, CaMOCTOSITENIbHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnanete DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]ad.

Boruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IJIOLIaAN
MHOTOYTOJBHBIX  (GUryp (MONB3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Brmagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaX, yIrjlax MeXay XopAaMH (CEKYIIUMH) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJAOU NPH PEIICHNH T€OMETPUYECKUX 3a1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEUICHUU 3a/1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOydYarOmIuiicss MONYYHUT CIEIYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXoauTh (C MOMOIIBIO KaJbKYISATOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM Il HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXK/ICHUS Pa3Iu4YHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), MPUMEHATh WX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOMS MMPOU3BOIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[TpumeHsTh cBOMCTBAa MOJOOMSI B NPAKTHUUECKUX 3ajadyax. YMETb INPUBOJIUTH
IpUMEpPBI OT0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPH, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpAMH, MOHUMATh MX T€OMETPUYECKUH U (HU3NUECKUI
CMBICJI, TNPUMEHATh HMX B PEHICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJIUH U YTJIOB.

[lonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bnaners NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paMaHHON Mepbl yIjla, yMETh BBIUMCIATH IUIOLIA/b
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHATH ABUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0O0XO0IMMO, KATBKYJISITOPOM).
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VYrou. Bunst YTJIOB.

BepTukanbHbie U cMeXHbBIE
yriasl. buccekrtpuca yria.
JlomaHasi, MHOTOYTOJIBHUK.

[TapannensHOCTH "
MEePIEeHIUKYISIPHOCTD

npsiMbIX. CHMMeETpUYHBIE
¢buryps. OcHoBHbIE
CBOMCTBA 0CEBOM
CUMMETPUMU. [Tpumepsl
CUMMETPUU B
OKpY>KaroIleM MUDE.

OCHOBHBIE TIOCTPOEHUS C
MOMOIIBI0  LHUPKYIs U
JINHEUKHU.

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl
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00y4arouuxcs ¢
y4eToM
NMPOrpaMMbI
BOCIIUTAHUSA
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MHTEpeca K
MPOILJIOMY U
HaCTOsIIEMY
POCCUICKON
MaTeMaTHKH,
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OTHOIIIEHHUEM K
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STHUX JOCTYKEHUU B

JIPYruX HayKax u
MIPUKIATHBIX
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TpeyronsHuk. BoicoTa,
MeaunaHa, OMCcCceKTpuca,
HX CBOMCTBA.

cdepax
JlesTenbHOCTD
onpeestomas
TOTOBHOCTB K

PaBHOOEIpeHHBII U BBITIOJIHEHUIO
PaBHOCTOPOHHUI 00s13aHHOCTEH
TPEYTOJIbHUKHU. rpax/J1aHyuHa U
Hepasenctso peainzanuu ero
TPEYroJIbHUKA. mpas
. Bubnuoreka LIOK ’
TpeyrosbHUKN 22 CBoiicTBa ¥ NPU3HAKU MPEACTABICHUEM O
https://m.edsoo.ru/7f415e2e
paBHOOEIPEHHOTO MaTeMaTUYeCKUX
TpeyroyibHUKa. [Ipu3Haku OCHOBax
paBeHCTBa (byHKIMOHUPOBAHUS
TPEYrOJIbHUKOB. pa3IMYHbIX
CTPYKTYD, SIBJICHUH,
Hponenyp
IPaX1aHCKOI 0
ob1ecTBa
CBoiicTBa U MpU3HAKU JledarenbHOCTh
NapajuieNbHbIX IPSIMBbIX. ONpeIENAomas
Cymma yriioB TOTOBHOCTH K
TpeyroibHHKa. BHemHue 00CYXJIEHUIO
[TapamiensHbie ey Y
YTJIbl TPEYTOJILHUKA. ATUYECKHUX
IpsIMBIE, CyMMa . bubmuoreka [JOK
14 [IpssmoyronbHbIN npobiem,
yIJI0B . https://m.edsoo.ru/7f415e2e
TpeyroibHUK. CBOMCTBO CBSI3aHHBIX C
TPEYroJabHUKA
Me1aHbl IIPAKTUYECKUM
MPSIMOYTOJIBHOTO MIPUMEHEHUEM
TPEYrOJIbHUKA, JIOCTH)KEHUH HAyKH,

MPOBEIEHHOM K

OCO3HAHHUEM
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OxpyKHOCTb U
KPYT.
I'eomerpuueckue
MOCTPOCHHS

14

runorenyse. [Ipusnaku
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
[IpsimoyronbHbIN
TPEYTOJIbHUK C YIJIOM B
30°.

HepaBencrtpa B
re€OMETPUU: HEPABEHCTBO
TPEYroJbHUKA,
HEPAaBEHCTBO O JUIMHE
JIOMaHOM, Teopema o
0oJIbIlIEM yTIIe U
OOJIBIIIEH CTOPOHE
TPEYTOJIbHUKA.
[lepnennukynsp u
HaKJIOHHAs.
I'eomerpuueckoe mecTo
ToueK. buccekrpuca yria
U CEpEIVHHBIN
NEPIEHIUKYIISP K
OTpE3KY Kak
reOMETPUUECKNE MECTA
TOYEK.

OKpy>KHOCTb U KpYT,
XO0pJa U IUAMETP, UX
cBolicTBa. B3aumHoe
pacIoIOkKEHNE

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

BA)KHOCTH
MOpaJIbHO-
ATUYECKUX
MIPUHIUIIOB B
JIeATEIbHOCTH
YYEHOTO

YcraHoBKa Ha
aKTUBHOE Y4acTHE B
pereHnun
MPaKTUYECKUX
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OKPY’KHOCTH U IIPSIMOM.
KacarenbHas u cexyimas
K OKpPYHOCTH.
OKpy’KHOCTb, BIIUCAHHAS
B yroi. Bnimcannas u
OIMCaHHAasl OKPY>KHOCTH
TPEYTrOJIbHUKA

3aja4
MaTeMaTUYECKOMN
HAIPaBICHHOCTH,
OCO3HaHUEM
BaKHOCTHU
MaTEeMaTHYeCKOTo
oOpa3zoBaHMs Ha
IIPOTSHKEHUM BCER
KU3HU TS
YCIIEIIHOM
npodeccCHoHATEHOM
JIESITSIIBHOCTH

IToBTOpEHME,
5 00001IeHne
3HaHUU

[ToBTOopenue, 0600IICHNE
3HaHUHN

bu6mmoteka [IOK
https://m.edsoo.ru/7f415e2e

PazButne
HEOOXOIMMBIX
YMEHUH,
OCO3HAHHBIM
BbIOOpOM U
MOCTPOCHUEM
VHIUBULYAIbHON
TPaeKTOPUHU
o0pa3oBaHUs U
KU3HEHHBIX TJIAHOB
C YYETOM JIMYHBIX
WHTEPECOB U
00IIIECTBEHHBIX
noTpeOHOCTEH;

OBLLEE
KOJIMYECTBO
YACOB I10

68



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

[NPOTPAMME




8 KVIACC

KonuyectBo yacos Buabi
Kontp IIpakr DJIEKTPOHHBIE NAesITeJIbHOCTH
HaunmenoBanmue
Ne 0JIbHBI HYeCKHU (un¢posbie) o0yvarumuxcst ¢
pa3aesioB U TeM OcHOBHOE
n/n Beero e e oOpa3oBaTe/ibHbIE yueToM
NPOrpamMMbl cojiep;KaHue
pabot padort pecypchl NporpamMmbl
bI BI BOCIIUTAHUA
YeThIpEXYTroJIbHUKH. eqarenbHoCTb,
[Tapannenorpamm, ero HaIpaBJICHHAs HA
MIPU3HAKHU U CBOMCTBA. ¢dopmupoBanue
YacrHble cnyyan CIIOCOOHOCTH K
napajuieorpaMmMoB 3MOLMOHAIBHOMY
(IpAMOYTONLHUK, 1 3CTETUYECKOMY
poMO, KBaapar), ux BOCIIPUSITUIO
MIPU3HAKHU U CBOMCTBA. MaTeMaTUYECKUX
. Tpanemnusi, papHOOOKas bu6nuoreka [IOK 00BEKTOB, 3a/1a4,
YeThIpEXyTroIbHUKU 12 1 . . N
Tpaneuus, e€ CBOMCTBa https://m.edsoo.ru/7f417e18  pemieHui,
U NIPU3HAKHU. paccyXJIeHHH,
[IpsimoyronbHas YMEHUIO BUJIETh
Tpanenusi. MaTeMaTUYECKHe
Merton yaBoeHus 3aKOHOMEPHOCTH
MEIUaHBbI. B UCKYCCTBE
IlenTpanbHas
CUMMETpPHS.
Teopema ®aneca u Teopema ®aneca u OpueHranus B
eopema o 15 1 eopema o bubmmorexa LOK €STENIHOC a
T M T M JeATEeTbHOCTH H
P P https://m.edsoo.ru/7f417e18
MIPONOPLIUOHAIBHBIX MIPONOPLIUOHAIBHBIX COBPEMEHHYIO
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OTpe3Kax, OTpe3Kax. CUCTEMY
noJ00HbIE Cpennue TMHUN HaY4HBIX
TPEYroJbHUKU TPEYroJbHUKA U npeCcTaBICHUN
Tpanenuu. Llentp macc 00 OCHOBHBIX
TPEYroJbHUKA. 3aKOHOMEPHOCTSX
IToxoOue pa3BUTHUSA
TPEYroJbHUKOB, YeJIoBeKa,
KO3 PHUIHEHT IPUPOJIBI U
nogo6us. [Ipu3Haku oOuiecTBa
noo0us
TPEYTrOJILHUKOB.
[Tpumenenne mogoous
IPU peLIeHUN
IPAaKTUYECKHX 3a/1a4.
CaoticTBa muiomasaei dopMupoOBaHHE
reOMETPUUYECKUX HOHUMAaHMS
¢buryp. @opmymsl s MaTeMaTHYeCKOM
TUTOIIAH HayYKHU Kak cgepsl
[Tnomans. Ve (bv P
TPEyroJIbHUKA, YeJI0BEYEeCKOM
Haxoxnenue
. napauienorpaMma, NesITebHOCTH,
riouiaaen .
pomMOa M Tpamerum. bubnmoreka [JOK 9TaroB eé
TPEYTOJIbBHUKOB U 14 .
OTtHoureHye IIomaIen https://m.edsoo.ru/7f417e18 = pa3BUTHS H

MHOTOYTOJTBHBIX
¢uryp. [Inomanu
noJ00HBIX (pUryp

MoI00HBIX uUryp.
Brruncnenne
JIomaaen
TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB Ha
KJIeT4aToi Oymare.

3HAYMMOCTH IS
pa3BuUTHUA
LUBWIIN3ALUU



https://m.edsoo.ru/7f417e18

Teopema [Tudaropa
U Havasa
TPUTOHOMETPHHU

VrisI B
OKPYKHOCTH.
Bnucannbie n
OINMCaHHbBIC

YCTBIPCXYT'OJIbHUKH.

KacarenpHbIC K
OKPYKHOCTH.
Kacanmne
OKPYKHOCTEN

10

13

Teopema [Tudaropa.
IIpumeHeHne TeopeMsl
[Tudaropa npu
peLIeHun
NPaKTHYECKHX 3a1ad.

Cunyc, Kocunyc,
TAHTE€HC OCTPOTO yria
MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO.
Tpuronomerpuueckue
¢ynkuuu yrios B 30,
45 u 60°.

Bmucannsie n
[EHTPAIBHBIC YTJIbI,
YTOJI MEXTY
KacaTeJIbHOW U XOPJIOH.
Vsl MeXy XopJiaMu
U CEeKYUIUMHU.
Bnucannbie u
OIIMCaHHBIC

bu6nuoreka [IOK

https://m.edsoo.ru/7f417e18

bu6nuoreka [IOK

https://m.edsoo.ru/7f417e18

dopMHUpOBaHUE
TOTOBHOCTHU
IPUMEHSITh
MaTeMaTHYECKUE
3HAHUS B
MHTEPECax CBOEro
3J10pOBbB,
BEJICHUS
3/10pOBOTO
o0pasza Ku3Hu

OpueHranus Ha
pUMEHEHUE
MaTeMaTHYECKHUX
3HAHUU JUIS
penieHus 3auay B
o0actu
COXPaHHOCTH
OKpYy Karolen
cpenbl



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

YETBIPEXYTOJIbHUKHU.
B3aumHoe
pacrojoKeHUe IByX
okpyxHocTel. Kacanue
okpykHOcTel. O01mume
KacaTeJbHbIE K IBYM
OKPYKHOCTSIM

[ToBTOpEHME,
000011IeH1Ee 3HAHUI

Cdopmuposatp
HaBBIKA
pedaekcun,
NpU3HAHUEM

6 [ToBTOpEHHE, 4 bubnmnoreka [HOK CBOETO IIpaBa Ha
00001IeHNe 3HaHU https://m.edsoo.ru/7f417e18 = ommOKy U TaKOrO
JKe IIpaBa
JIpyroro
YeJoBeKa
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f417e18

9 KJIACC

KonuyectBo yacos Buasi
Kon AeATeIbHOCTH
Mpak JIeKTPOHHbIE
HaumenoBanue TpO 00y4aroIuxcs ¢
THYEeC (undposbie)
pa3/1esioB U TeM JIbH yuyeTom
Bcero KHe OcHoBHOe coepkaHue o0pa3oBaTe/bHbIE
NMPOrpaMmblI pIe : NPOrpamMmbl
abor ecypchbl
pao pabo pecyp BOCIUTAHUS
bl
OTBI
CuHyc, KOCUHYC, TAHT€HC l'oTtoBHOCTS K
yraoB ot 0 g0 180°. JIEHCTBUSIM B
OcHoBHOE YCIOBUAX
TPUTOHOMETPHUECKOE HEeoMpeAeNnEéHHOCTH,
TOKJECTBO. POpMYJIBI MOBBILICHUIO
MIPUBEACHHUS. YPOBHS CBOEM
Pemenue TpeyroabHUKOB. KOMIIETEHTHOCTH
Tpuronomerpus. TeopeMa KOCHHYCOB U yepes
Teopembl Teopema CUHycoB. Pemenue IPAKTHYECKYIO
KOCHHYCOB 1 16 1 MPAaKTUYECKUX 3a]1a4 C bubnuoteka [JOK JIEATEIIbHOCTD, B
CHUHYCOB. HCIIOIb30BAHUEM TEOPEMBI https://m.edsoo.ru/7f41al2c = TOM 4yucie YyMEHHE
Pemenune KOCHHYCOB U TEOPEMBI YUUTBHCS Y IPYTHX
TPEYrOJIbHUKOB CHUHYCOB. JOJEH,

npuoOperaTh B
COBMECTHOMN
JeSITeTbHOCTH
HOBBIE 3HAHMUS,
HaBBIKH U
KOMITCTEHINH U3
OTIbITA APYTHX;



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

[IpeobpazoBanue
no1o0wms.
Merpuyeckue
COOTHOIIICHUS B
OKPYKHOCTHU

Bexkrops!

JlexapToBbI
KOOpJMHAThI Ha

10

12

[IpeobpazoBanne moaoowms.
[TomoOue coOTBETCTBEHHBIX
AJIEMEHTOB.

Teopema 0 mpou3BeAEHUN
OTPE3KOB XOP/I, TEOPEMBI O
MIPOU3BEICHUN OTPE3KOB
CEeKYIIHX, TeOpemMa 0
KBaJ[paTe KacaTelIbHOM.

Bexrop, nuHa (Moyib)
BEKTOpPA, COHANIPABJICHHbIE
BEKTOPBI, IPOTUBOIIOI0XKHO
HaIPaBJIEHHBIE BEKTOPBHI,
KOJUINHEApPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB,
olepaiy HaJl BEKTOPAMHU.
Pasnosxxenne BekTopa mmo
JIBYM HEKOJUIMHEAPHBIM
BekTopam. Koopaunats!
BekTopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB,
MIPUMEHEHHE IS
HaXO0XACHUS JUIMH U YIJIOB.

JlexapToBBI KOOPAVHATHI HA
IIJIOCKOCTH. Y paBHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

dopmupoBaHUe
HOBBIX 3HAHUM, B
TOM YHCJIe
(dbopmynHrpoBaTh
UJICH, TIOHSTHS,
THUIIOTE3bI 00
00BCKTaX U
SIBJICHUSIX, B TOM
YuUCle paHee
HEHU3BECTHBIX

Oco3HaBaTh
neUIUTHI
COOCTBEHHBIX
3HAHUM U
KOMIICTEHTHOCTEH,
IIJIAHUPOBATh CBOE
pa3BuTHE

CrocoOHOCTD
0CO3HABAaTh



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

IIJIOCKOCTH

[IpaBunbHBIE

MHOI'OYIr'OJIbHUKH.

Jnuua
OKPY>KHOCTH U
IUI0LIa/lb Kpyra.

IIPSIMOM ¥ OKPYXKHOCTH B
KOOpAMHATAX, IEPECEUCHUE
OKPY>KHOCTEH U MPAMBIX.
Meroa KoOpAuHAT U €ro
IIPUMEHEHUE.

IIpaBunbHbBIE
MHOI'OYTOJIbHUKU. J[;TnHa
OKpYKHOCTH. I'panycHas u
paauaHHas Mepa yria,
BBIYMCIICHUE JIUIUH AYT
okpyxHocTel. [lnomans

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

CTPECCOBYIO
CUTYAIHIO,
BOCTIPUHUMATH
CTPECCOBYIO
CUTYaIUIO KaK
BBI30B, TPEOYIOMIUI
KOHTpPMED,
KOPPEKTHPOBATH
IPUHUMACMBIC
pelieHus u
JIEUCTBUSA

dopmynupoBaTh U
OIICHUBATh PUCKU U
TIOCIICICTBYS,
(hopMHUpPOBATH OTBIT

Brruncienue
omaeii Kpyra, CEKTopa, CErMEHTa.
JIBM>KEHUS MIIOCKOCTH U [manupoBanue
BHYTPEHHUE CUMMETPHUU MOCTYIIKOB U
¢buryp (ameMeHTapHbIe OLICHKH UX
MIPE/ICTABIICHHUS). BO3MOXKHBIX
JIBOKEHUS [TapannensHbIl IEpEHOC. bubmuorexa [JOK MOCIEICTBUU IS
IIJIOCKOCTH IToBopor. https://m.edsoo.ru/7f4lal2c = oxpyxatouien
Cpelbl, 0OCO3HAaHUEM
rJ100aJBbHOTO
Xapakrepa

9KOJIOTHYCCKHX



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

IToBTOpEHME,
000011eHNE,
CHCTEMAaTHU3allHs
3HAHHUHN

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

[ToBTOpeHue, 0600IIEH e,
CUCTEMaTHU3aIUs 3HAHHM

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

npobiem u myTen
UX pelIeHus

OBnageHue A36IKOM
MaTE€MaTUKHU 1
MaTeMaTU4YECKON
KYJIBTYpOH Kak
CPENCTBOM
MO3HAHUS MUDA,
OBJIAJICHUEM
MPOCTEUITUMU
HaBbIKAMU
HCCJIEI0BATENbCKOM
JIEATEIIbHOCTH



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[ToropenoB A.B. I'eometpus. 7 - 9 knaccel: yue0. ajist o01ieoopa3onar.
opranuzanuii/ A.B. Iloropenos. - 2-e uza.- M. : [Ipocsemenue, 2014. - 240. c. :

HJI.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Junaktuyeckue MaTepuaibl 1 METOIMYECKHE PEKOMEHIALUU JUTSl YIUTEINS 110
reometpuu, /, 8, 9 kiacc, k yueonuky I[loropenosa A.B. «I'eomerpus. 7-9

knaccel» Mumenko T.M. IIMOPOBBIE

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://www.edu.ru - ®enepanbhblii mopran Poccuiickoe oOpazoBaHue

http://www.school.edu.ru - Poccuiickuii 0011eo0pa3oBaTeIbHbIN OP






