[TpunoxxeHue K mpukasy
I'BIIOY r. Mockss! "Axkanemust mxaza"
ot " 30 " aBrycta 2024 r. Ne 39/0/]

Pabouast nporpamma
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COAEPXAHUE OBYYEHUA
7 KIIACC

HavanbHble noHsaTusa reomeTpun. Touka, psiMasi, OTpe30K, JIyd. Yros. Buael
yIoB. BepTukanbsHele U cMexHbIe yribl. buccekrpuca ymia. Jlomanas,
MHOTOYTOJIBHMK. lapainenbHoCTh U IepIEeHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OceBOM cumMMmeTpuu. lIpumepsl
CUMMETPHUH B OKPYXKAKOLIEM MUDE.

OCHOBHBIE MIOCTPOEHUS C MOMOIIBIO LUPKYJISL U JIMHEWKU. TpeyronsHuk. Beicora,
Me/MaHa, OUCCEeKTpuca, UX CBOWCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUI TpeyroibHUKH. HepaBeHCTBO TpeyroapHUKA.

CBoiicTBa M NPU3HAKK paBHOOEIPEHHOrO TpeyroibHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M NPHU3HAKU MApAJUIENbHBIX NpAMBIX. CyMMa YIIIOB TpPEYTrOJbHHUKA.
BHentHue ymisl TpeyrojibHUKA.

[IpsMoyronbHbld  TpeyroJibHUK.  CBOWCTBO  MeAWaHbl  HPSIMOYTOJBHOIO
TPEYTOJIbHUKA, MPOBEAEHHOM K THUNOTEHy3€. lIpu3Hakm paBeHCTBa MPSMOYTOJIBHBIX
TPEYTOJAbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C YITIOM B 30°.

HepaBencTBa B reomerpuu: HEPAaBEHCTBO TPEYTOJbHHMKA, HEPABEHCTBO O JIMHE
JIOMaHOH, Teopema 0 0oJIbIIeM yIyie ¥ OOJIBINEH CTOpoHE TpeyroiabHuKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomeTpuueckoe Mecto Touek. buccekrpuca yma u cepeIrHHbINA NEPIICHIUKYIIAP K
OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb U KpyI, XOpa U JUAaMETpP, UX CBOMCTBA. B3auMHOE pacrionoxeHue
OKpY)KHOCTH M TmpsMou. KacarenpHas M cekymass K OKpyXHOCTH. OKpYKHOCTB,
BIIMCaHHAs B YroJl. BnucanHas 1 onvcaHHas OKPY»KHOCTH TPEYTOJIbHUKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yabTaThl 0CBOCHUS IPOTPAMMBI Y4EOHOTO Kypca K KOHITY O0Oy4YeHUS
B 7 KJacce:

Pacmo3naBarh M3ydeHHBIE T€OMETpPUYECKHE (PUTYPHI, OMPENCISITh WX B3aUMHOE
pacrosoxkeHue, H300pakaTb TreoMeTpudeckue (QUrypnl, BBIMIOJHATH YEPTEKU IO
YCIIOBUIO 3aJayd. V3MepsTh JIMHEMHBbIE W YIIOBBIE BEIWYMHBI. Pemiars 3agaun  Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YIIIOB.



Jenath rpyOyr0 OLEHKY JMHEMHBIX U YIIOBBIX BEJIMYMH IPEIMETOB B PEAIBHOU
KU3HHM, Pa3MEpoOB MPUPOAHBIX OOBEKTOB. Pasznnuarh pasMepbl 3TUX OOBEKTOB IO
MOPSAKY BEIIUYUHBI.

CTpouTh 4EepPTEXKH K TEOMETPUUECKUM 33]aUaM.

ITonp30BaTbCs NpU3HAKAMU PAaBEHCTBA TPEYTOJBHUKOB, HCIIOIb30BaTh IPU3HAKU U
CBOICTBa PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

IIpoBoaMTH TOTHYECKHE PACCYKACHHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs MPU3HAKAMU PABEHCTBA IIPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJVaHbl, NPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUU
T€OMETPUYECKUX 3a7ad.

Onpenenars napajuieabHOCTh MPSIMBIX C IMOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT cC
HAMHM cekymas. OnpenensaTs NapaJuleJIbHOCTh NPSAMBIX € TOMOLIBIO PAaBEHCTBA
PACCTOSTHUI OT TOYEK OJHOU MPSAMOU JI0 TOYEK IPYTON IPSIMOM.

Pemats 3a1aun Ha kiaeT4aroit Oymare.

[IpoBOIUTH BBIYKMCICHHS] U HAXOIUTh YUCIOBbIE U OYKBEHHBIE 3HAYEHUS yIJIOB B
F€OMETPUUECKUX 3a7a4yax C MCIOJB30BAHUEM CYMMBI YIIIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yINIOB, OOpa30BaHHBIX MpU [EPECEUECHUU JBYX
[1apajuIeNIbHBIX IIPSAMBIX CEKyLled. Pemars npakTuiecKre 3a1a4d Ha HAX0XKICHHUE YITIOB.

Brnaners mOHATHEM T'€OMETPUYECKOTO MECTAa TOYEK. YMETh OINPEHEHATh
OHMCCEKTPUCY YIJIa ¥ CEPEIMHHBIN MEPIIEHIUKYIIAP K OTPE3KY KaK TeOMETPUUECKUE MECTA
TOYEK.

@opMynMpoBaTh ONpPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl M Jauamerpa
OKPYKHOCTH, TOJb30BATHCS MX CBOWCTBAMH. YMETh NPUMEHATH 3TH CBOWCTBA IIPH
pEelIeHNH 3aa4.

Brnaners moHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ wueHtp. Ilomp3oBarbes (akraMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHHUKA
IIEPECEKAIOTCA B OTHOU TOYKE, U O TOM, YTO CEPEIMHHBIE NIEPIIEHIAUKYIISPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OAHOU TOYKE.

Bnagers moHsTHEM KacaTelbHOM K OKPY)KHOCTH, IIOJIB30BaTbCs TEOPEMOU O
IIEPIICHIUKYIISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

ITonb30BaTbCst MPOCTEUIIMMHU T'€OMETPUYECKMMHU HEPABEHCTBAMM, IOHUMATh HX
IIPAKTUYECKUU CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUYECKHME MOCTPOEHUS C IOMOIIBI0 LUPKYId H
JINHEUKH.

COAEPKAHUE OBYYEHUA
8 KUIIACC

YerwipéxyronbHuku. [lapamienorpamm, ero npu3Haky 1 cBoucTa. YacTHbie
CITy4au napaijieiorpaMMoB (MIPSMOYTOIBHUK, POMO, KBaapar), X MPU3HAKU U



cBoiicTBa. Tpanerus, paBHOOOKas Tparenus, €€ CBOMCTBa U MPU3HAKH.
[IpsimoyronbHas Tpaneuus.

Meron ynBoenust menuansl. LlentpansHas cummerpust. Teopema Paneca u reopema
O MPOIOPIIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHUKA.

[Tomobue TpeyrosbHUKOB, KodhdummueHt momxodus. I[lpusHaku momoOus
TPEYroJabHUKOB. [[puMeHeHne nogo0us Mpyu peleHUU IPAKTUIECKUX 3a/1a4.

CpoiictBa momaaed reomerpudyeckux ¢uryp. DopMynasl I TUIOLIAAU
TpEYrojbHUKa, MapajiesorpamMmma, pomba u Tpanenuu. OTHOIIEHHE IUIOIAIeH
OIOOHBIX UTYP.

Brruucnenue mioimajei TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. IIpumenenue teopembr Iludaropa mpu pemeHun
IIPAKTUYECKUX 3a/1a4.

Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIvia MPSAMOYTOJIBHOTO TPEyTroibHUKA. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpuueckue pyHkuuu yroB B 30°, 45° u
60°.

BrniucanHble W LEHTpPAJIbHBIE YITIBI, YTOJ MEXIY KacaTelIbHOWM M XOpAOW. YIIIbI
MEKly XOpAaMU U CEKyIIMMU. BrincaHHbIe 1 ONMCaHHBIE YETBIPEXYTONBHUKH. B3anMHoOe
pacrosioxeHue IByx okpyxkHoctelt. Kacanue okpyknocrteil. O01ime kacaTeibHbIE K IBYM
OKPYKHOCTSIM.

IMPEAMETHBIE PE3YJIBTATbI
[IpenmeTHbIE pe3ynbTaThl OCBOCHHS MPOTPAMMBbI y4€OHOTO Kypca K KOHILY
oOyuenus B 8 kJacce:

Pacnio3HaBarh OCHOBHBIE BHUJIBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBI, I10JIb30BATHCS
WX CBOMCTBAMM IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUs] MEIMaH TPEYrojbHUKa (LIEHTpa Macc) B
pELIEHNHN 3aa4.

Brnaners moHATHMEM CpEeIHEW JMHUM TPEYTOJIBHUKA W TPANELUH, NPUMEHATH UX
CBOWCTBA IIpU pelIeHuu reoMmerpuuyeckux 3anad. [lomb3oBarbes teopemon daneca wu
TEOPEMOM O MPONOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHATh X JJIs PEIECHUS NPAKTUYECKUX
3a1ay.

[IpuMeHsTh TpU3HAKK MTOI00MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX 3aay.

[Tonb3oBarbest  Teopemoit  [ludaropa mnis  pemieHUs TEOMETPUUECKUX U
IpakTu4eckux 3anad. CTpOUTh MareMaTHMYECKYH) MOJEIb B IMPAKTUYECKHX 3aaadax,
CaMOCTOSITEIIBHO JENaTh YePTEK U HAXOAUTH COOTBETCTBYIOIINE JITIUHBI.



BraneTs moHATUSMU CHHYCA, KOCHHYCA U TAHT€HCa OCTPOro yIiia MPsIMOYTOJIbHOTO
TpeyrojabHuKa. [101b30BaThCsl 3TUMHU MOHSATUSMHU JJIS1 PEIICHUS TPAKTUYECKUX 3a/1a4.

Beruucnars (pa3nuuHbIMH - CIOCOOAMM) IUIONIAAb TPEYroJdbHUKA W IUIOMIATU
MHOTOYTOJIbHBIX (pUryp (momnb3ysch, e HEoOXOIMMO, KalbKyinsaropoM). [lpumeHsTh
MOJIyYCHHbIC YMEHUS B IPAKTUUYECKUX 3aJ1auax.

Brnanets NOHATUAMY BIUCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YTNIaX, yIJIaX MEXIY XOpJaMu (CEKyLIMMHU) U yIJle MEXIy KacaTellbHOW U
XOpAOU MPU PEUICHUH TEOMETPUUECKUX 3aau.

Brnanerr mNOHSATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PEIICHUU 3a/1a4.

[IpuMeHATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MareMaTH4eCcKHe MOJIENN
IS 3a7ad  PEaJbHOM KW3HU U MPOBOIUTH COOTBETCTBYIOUIME BBIUYHCICHUS  C
NPUMEHEHUEM TOA00MSs U  TPUTOHOMETpUM  (MOJB3YSCh, TAE  HEOOXOaUMO,
KaJIbKYJISITOPOM).

COAEP’KAHUE OBYYEHUA
9 KITACC

Cunyc, kocunyc, Tanrenc yroB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. DOPMYIIBI IPUBENECHHUS.

Pemienne TtpeyronpHHKOB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. Pelienue
MIPAKTUYECKUX 337a4 C UCITOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue mogodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NpPOU3BEACHUM OTPE3KOB XOPI, TEOPEMBI O INPOU3BEIACHUU OTPE3KOB
CEKYILHUX, TEOpEMA O KBaJpaTe KacaTeabHOM.

BexTop, anuHa (MOIysb) BEKTOpPA, COHANPABIIEHHBIE BEKTOPbI, MPOTUBOMOIOKHO
HaITPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALUH
HaJl BEKTOpaMHu. Pa3iokeHue BEeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CkansipHO€ TMPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
HAXOXKJICHUS JIJIMH U YTJIOB.

JIlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUs IPSIMOM U OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYXKHOCTEW U NpsAMBIX. MeTon KOOpAWMHAT M €ro
MIPUMEHECHHUE.

[IpaBusnibHBIE MHOTOYTOJIBHUKU. JITMHA OKpYKXHOCTH. [ paiycHas u paauaHHas Mepa
yIJla, BBIYUCIIEHUE JUIMH IyT OKpyXHOCTeu. [nomane kpyra, cekropa, CEermMeHra.

JIBIDKEHHSI TUIOCKOCTM M BHYTpPEHHUE CUMMETpUU ¢uryp (deMeHTapHbIe
npeactasienus ). [Tapannensubiii nepenoc. [ToBopor.



INPEAMETHBIE PE3YJIBTATbI

[IpenMeTHbIE pe3ynbTaThl 0CBOCHUS MPOrPaMMBbl Y4EOHOTO Kypca K KOHILY 00y4eHUst
B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIVIOB, HAXOAUTH C MX MOMOIIBIO
pa3IuYHbIE 3JEMEHTHl NPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTroJIbHUKOBY). HaxomuTh (¢ MOMOLIbIO KalNbKyJasATOpa) IJIMHBI W yIIBL  JJIS
HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBarbest (opMyliaMH TPHUBEACHHS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  [JJII HAXOXKJIECHHMS COOTHOIIEHHUM MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMH.

Hcnonp3oBarh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIS HAXOXKICHUSA Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTroJbHUKOBY»), TPUMEHATh UX MPU PELICHUH
reOMETPUUECKUX 3a/1a4.

Bnagerp noHsATHSMU IpeoOpa3oBaHUsl IOI00US, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. Ilonas3oBarbes cBoiicTBaMU MOAOOUSI MPOU3BOJBHBIX (QUTYP, YMETh
BBIYMCIIATH JUIMHBI M HAXOAUTH YIJIbl y TOTOOHBIX puryp. [IpumeHnsaTs cBoiicTBa mogoous
B INPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MPUMEPHl MNOAOOHBIX GUTYp B
OKpPYKaloLEM MUDPE.

ITonp30BaTbCcst TeOpeMaMH O IPOU3BEICHHUM OTPE3KOB XOpA, O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJPaTe KaCaTCJIbHOM.

[Tonb3oBaTbCcsi BEKTOpaMH, IOHUMATh UX F€OMETPUUYECKUN U (PU3NUECKHUI CMBICT,
NPUMEHSTH UX B PELIEHUY FTEOMETPUUYECKHUX U PU3HUECKUX 3a7a4. [[puMeHsaTh cKaasipHOe
IIPOU3BENECHUE BEKTOPOB JJIsI HAX0XKICHUS JJIMH U YIJIOB.

ITonb30BaTbCcsi METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHATH €r0 B PELICHUU
reOMETPUUECKUX U ITPAKTUUECKUX 3a/1a4.

Brnaners noHATUAMM NPaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY’KHOCTH, JIJIMHBI
IyTU OKPY’KHOCTH M PaJWaHHOW MEphI yIlia, YMETh BBIUHUCIIATH ILIOIMIAAbL Kpyra U €ro
yacTel. [[puMeHATh OlyYeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

HaxonuTe ocu (W11 IGHTPBI) CAMMETPUU QUTYD, TPUMEHSTh JBUKESHUS IJIOCKOCTH
B IIPOCTEHUIINX CIIyYasX.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA MMPAKTUKE — CTPOUTh MareMaTH4eCcKUe MOJIEIN
IS 3aJa4  PEaJbHOM KW3HU W MPOBOIUTH COOTBETCTBYIOUIME BBIUYMCICHHS  C
IPUMEHEHUEM MOA00HS U TPUTOHOMETPUUECKUX (PYyHKIUH (TTOB3YSICh, Te HE00X0IUMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHME 7 KJIACC

OcHOBHBIC BUIbI ACATCIbHOCTU o6yqa101111/1xc;1

HaumenoBanue paznena KomuuecTBo OcHoBHOE
(Tembl) Kypca 4acoB coJlepxKaHue
[Ipocrenmue 14 IIpocreimue DopMyJTHPOBATH OCHOBHBIE TTIOHATHS U ONPEICIICHHUS.
reoMeTpudeckue purypsl u TE€OMETPUIECKHE Pacno3naBarb U3ydyeHHbIC T€OMETpUYECKUE (DUTYPBI,
ux cBoicTBa. M3mepenue OOBEKTBI. onpeaeasaTh X B3AaUMHOE PACIOJIOKEHUE, BHIMOJIHATD
Tr€OMETPUYECKUX BEIIMYHH MHoroyronsHuK, 4epTEX MO YCIOBHIO 3a/a4H.

TOMAHAS. CMEKHBIS IIpoBoauTh pocTelre NOCTPOCHUS ¢ TOMOIIBIO IUPKYIIS U

N BCPTHUKAJILHBIC o
JIMHCHUKU.

ymibl. Pabora ¢ .
. N3MmepATH JIMHEHHBIE U YITIOBBIE BEIMYMHBI TEOMETPUUECKUX U
IPOCTEHIINMHU

MPaKTUYECKUX OOBEKTOB.
YepTeKaMu.

VI3MepeHHe THHEHHBIX Onpenensith «Ha 171a3» pa3MePbl PeabHBIX 0OBEKTOB,

U YIJIOBBIX BEIINYMH, MMPpOBOAUTH FPY6YIO OIICHKY HMX Pa3MCpPOB.

BBIYHCJIEHUE OTPE3KOB U Pemarsp 3a71aun Ha BEIYMCIICHUE OJIUH OTPEC3KOB U BCIINYHUH

YIJIOB YIJIOB.
Pemartp 3a/1a4n Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUUECKUX

buryp.

IIpoBoauTh KIacCUPUKAIMIO YIIIOB, BLIYHCIATH
JMHEWHBIE W YNJIOBBIC BEJIWYMHBI, NPOBOAMTH
HEOOXOIUMbIE  JIOKA3aTeJIbHbIE  PACCYKICHHUS.
3HAKOMMTBCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUU

22

TpeyronsHuKn [ToHsATHE O paBHBIX Pacno3naBars mapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX

TPEYTOJbHUKAX U yeprexax (C yKa3aHHeM MPU3HAKOB).




MIEpPBUYHBIC
MIPEACTABICHUS O
paBHBIX QUrypax.
Tpu nipuzHaka
paBEeHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBa

PSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOICTBO MEMaHbI
MPSIMOYTOJIBHOTO
TPEYTOJbHUKA,
MPOBEAEHHON K
TUIIOTEHY3€.
PaBHOOEIpeHHbIC U
PaBHOCTOPOHHUE
TPEYTOIBHUKH.
[Ipu3Haku u
CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa B
reOMETPHH.

BbIBOIMTH CJ1€/ICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. DOpMyIMpOBaTH
ONPENENEHHS: OCTPOYTOIBHOI0, TYIOYTOJIBHOTO,
IPsIMOYTOJIBHOTO, paBHOOEAPEHHOT0, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEUAHBI
TPEYTOJIbHUKA; CEPEIMHHOTO MEPIICHANKYISIpa OTPE3Ka;
NEPUMETPA TPEYTOJIbHUKA.

®opMyIHPOBATh CBOICTBA U MPU3HAKK PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crpouth uyeprexd, pemiartb 3aa4d C  [OMOIIbIO
HaXO0XJICHUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHSTH NMPU3HAKKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBarh 1ndpoBbie pecypchl IS HCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUTyp.

3HAKOMUTBLCH C UCTOPHUEN Pa3BUTUSA TEOMETPUU




[IpsAMOyTONIBHBIN
TPEYTOJIbHUK C YITIOM

B 3000

[TapainnensHbie NpsMBIE,
CyMMa yIJIOB TPEYTrOJIbHUKA
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[TapannenbHbie
IpsIMBIE, UX CBOMCTBA.
Hakpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHME YIJIBI,
oOpa3oBaHHbIE TPHU
IIEPECECUCHNUH
napajuieIbHbIX
NPSIMBIX CEKYLIEH ).
[Ipu3Hak
napauieIbHOCTH
NPSIMBIX Yepe3
PABEHCTBO PACCTOSIHUAM
OT TOYEK OTHOU
MPSIMOU 10 BTOPOH
npsamoil. CymMMa yTiioB
TPEYTOJIbHUKA.
Bueninue ymsl
TPEYTOJIbHUKA

@opMyJIHPOBATH MOHATHE [1APAJUICIIBHBIX NIPSMBIX,
HAXOAMTH [TPAKTUYECKUE IIPUMEPHI.

M3yuars cBoiicTBa yIIioB, 00pa30BaHHBIX IIPU NIEPECEUECHUN
napajuleNIbHBIX NMPSAMBIX ceKyien. [IpoBoauTh
A0KA3aTeJIbCTBA NTAPAJUICIIBHOCTH ABYX MPSAMBIX C TOMOILBIO
yIJIOB, 00pa30BaHHBIX MPU NEPECEUECHUH ITUX MPSAMBIX TPEThEH
IIPSIMOM.

BeI4HCIsITH CyMMY YIVIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxonuthb uncnoBbie 1 OyKBEHHbIE 3HAUEHUS YIIIOB B
TFEOMETPUYECKHX 3a1a4ax C UCIIOJIb30BAHUEM TEOPEM O

CyMME yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBLCH C UCTOPHUEN Pa3BUTUSA TEOMETPUU




OKpy’>XKHOCTb U KpYT.
['eomeTpuueckue

MOCTPOCHHUS
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OKpyKHOCTb, XOpJa U
JHAMETP UX CBOMCTBA.
Kacarenbnas x
OKPYXKHOCTH.
OKpyKHOCTb,
BIIMCAHHAs B YTOJl.

DopMyJIHPOBATH ONPeAeIeHUs. OKPYKHOCTH, XOP/BbI,
JMaMeTpa 1 KacaTelIbHOM K OKpy>KHOCTU. U3ydaTh ux
CBOMCTBA, MPU3HAKU, CTPOUTH YEPTEHKH.

HccaenoBarb, B TOM 4KCiIe HCHOAb3YS MG POBbIE pecypcehl:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJ; UEHTP OKPYKHOCTH,
BIIMCAaHHOM B yIOJI; PABEHCTBO OTPE3KOB

[Tonsitue o I'MT,
IIPUMEHCHUE B
3a1a4ax.
buccekrpuca u
CEpEIVHHBIN
MEPICHAUKYISP KaK
T€OMETPUUECKHE
MECTAa TOYEK.
OKpyXHOCTb,
ONMCAaHHAas1 OKOJIO
TPEYTrOJbHUKA.
OKpyXHOCTb,
BIMICAHHAs B
TPEYTrOJIbHUK.
IIpocrenmmue
3a7a4d Ha
MOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBars meron 'MT nia nokasarenscTBa TeOpeM 0
nepeceueHn OUCCEKTPUC YITIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX NEPIECHINKYIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupo 'MT.

OBJageBaTb NOHATHSIMM BIIMCAHHOW M ONUCAHHOU
OKPY>KHOCTEM TPEYTrOJIbHUKA, HAXOAMTh LIEHTPbI 3TUX
OKPY>KHOCTEM.

Pemiars OCHOBHBIE 3a1a4M HA MOCTPOECHHE: YIIIA, PABHOTO
JAHHOMY; CEPEINHHOIO MEPIEHAUKYISAPA TaHHOTO OTPE3KA;
IPSIMOM, IPOXOJALLEN Yepe3 TaHHYI0 TOUKY U
NEPHEHANKYISIPHON JAaHHOU MPSMOM; OMCCEKTPUCHI TAHHOTO
yIja; TPEYTroJbHUKOB IO PA3JIMYHBIM JIEMEHTAM.

3HAKOMUTBLCH C UCTOPHUEN PAa3BUTHUS TEOMETPUU




[loBTOpEHUE, 00001IEHNE 4 MoBToperHe " Pewiare 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIME CBSA3U
SHAHUI 0606menMe ocHoBHEx | MEKAY PasIMUHBIMU HaCTAMH Kypca
IIOHATHM W METO/OB
Kypca 7 knacca
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOI' PAMME

TEMATHYECKOE IINTAHUPOBAHHUE




8 KUIIACC

OcHOBHBIC BUIbBI ACATCIbHOCTU o6yqa10m1/1xc;1

HanmenoBanue pasziena | KommuecTBo OcHOBHOE
(TeMsl) Kypca 4acoB COJIEpIKaHNE

HeThIpEXYyTOJIbHUKH 12 N300paxaTb 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIBHUKHU

[Tapamnenorpamm, ero
. pa3HBIX BHJIOB MW MX OJJIEMEHThl. @opMyJaupoOBaTh
MIPU3HAKU U CBOMCTBA.
UacTHbie cirydan ompeJeJieHUsi:  MapajulesiorpamMma, — MPsSIMOYTOJIbHUKA,
APAILTENOrPAMMOB pomOa, KBajpara, Tpaneuud, pPaBHOOOKOW Tpareluy,
(IIPSMOYTOTHIIK, MPSIMOYTOJIBHOW Tpareiuu.
poMO, KBazpar), ux Jloka3pIBaTh M HCHOJb30BATHL IMPH PeHICHUM 3a1a4
NPU3HAKH U cBoiicTBa. | MPU3HAKH H CBOMCTBA: MapaJuIeIorpamMma,
Tpanewus. PSIMOYTOJIbHUKA, poMOa, KBapaTa, Tpareluuu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NPsIMOYroJIbHOM TpaneuuH.
[PpAMOYTOJIbHAS IpuMeHATH METO YBOCHHS MEAUAHbI TPEYTOJbHUKA.
Tpaneunu. Mero,
patiell a Hcnoan3oBarh 1u(poBbIE peCypChl sl UCCIEIOBAHUS

YABOCHHUS .
S — CBOICTB U3y4aeMbIX QUryp.
entpanpHas 3HAKOMHMTBCH € MCTOPHMEN Pa3BUTHS T€OMETPHUH
CUMMETPHUS

Teopema @arneca u Teopema 15

(0]

MPONOPLMOHAIIBHBIX

OTpe3Kax, MOT00HbIC

TPEYTOJIbHUKH

Teopema Paneca u
Teopema

0
MPONOPLUHUOHAIBHBIX
orpe3kax. CpenHsis
JVHUS TPEYTOJIbHUKA.

IIpoBOoAUTHL MOCTPOECHUS C ITIOMOILBIO LUPKYJISA U JIMHEUKU
C UCIIOJIb30BaHKE TeopeMbl Dajeca U TEOPEMBI O
IIPOIIOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLIUOHAIBHBINA OTPE30K.

HpOBO}II/lTb A0Ka3aTeJIbCTBO TOrO, qTo MCEIHUaHbI
TPCYTOJbHHKA IIEPECCCKAIOTCA B OI[HOﬁ TOYKE, 1 HAXO0JAUTH




3 CBSI3b C LIGHTPOM Macc, HaXOAMTh OTHOIIIEHHE, B KOTOPOM
Tpamenus, e€ cpenHss .
MeJIMaHbl JAEIATCS TOUKON UX TIepeCeUeHHUs.

JINHUSL.
Haxoauth nogo0HbIe TPEYTOJbHUKHN Ha TOTOBBIX YEPTEkKAX C
[IponopuronanbHbIE
yKa3aHHEM COOTBETCTBYIOIIUX MNPHU3HAKOB Moaoous. Pemars
orpesku. Llentp
Macc B 3aJa4M Ha NOJJOOHBIE TPEYTOJIBHUKH C TOMOUIBIO
TPEYTOJIbHUKE. CaMOCTOSITEJIBHOTO MTOCTPOCHUS YEPTEIKEN U HAXOKICHUS
ITono6HBIE OJIOOHBIX TPEYTOJILHUKOB.

TPEYroJabHUKU. Tpu

IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM PU3HAKOB
MpU3HAaKa NoAo0us

TPEYTrOJIbHUKOB. TOROOH.
ITpumeHeHne Jloka3pIBaTh TPU MIPU3HAKA MTOI00US TPEYTOJIbHUKOB.
nmonoous mpu IIpumeHsTh NOyYEHHBIE 3HAHUS MIPU PEIICHUN
peleHnn FEOMETPUYECKUX U TPAKTUYECKUX 3a/1a4.
NPaKTUYECKHX 3a71a4 3HAKOMHUTLCH ¢ UCTOPHUEN PA3BUTHUS TECOMETPUU
[Lnomans. HaxoxneHue 14 OsiaieBaTh NEPBUYHBIMH NPEACTABICHUAMH 00
MJIOIIAJICH TPEYTOJIbHUKOB CBoiicTBa IUIOIIAAEH o61eit Teopru TIomAAN (Meph), GOPMYJIHUPOBATH
¥ MHOTOYTOJIbHBIX (UIyD. TCOMCETPUHICCKUX CBOMCTBA TUIONIAAU, BEISICHITH UX HATVISIHBIA CMBICII.

¢uryp. opmynsl
IUIA IJI0LIAIA

[Loraznu mofo0HbIX Guryp BoiBoauTh (hopMyIIbI TIIOMAIN TTapaliIeiorpaMma,

TPEYTOJIbHUKA, TpAneuu u3 GOpMYJIIbI IO

TPEYroJIbHUKA,
napaJuIenorpamMma, NpsIMOYTOJIbHUKA (KBaapara).

TpaneuuH. BoiBoauTh (HhOpPMYIIBI TUIOMIAIN BBITYKIIOTO

Brruucnenne YEThIPEXYTOJIbHUKA YEPE3 IMATOHAIHN U YTOJl MEKy HUMHU.
IUIONIAZIEN CIIOKHBIX Haxoautp miontanu Guryp, n300pak€HHBIX HA KJIETYATON
duryp. Oymare, HCIOJIb30BaTh pa3OueHne PUrypsl Ha YaCTH U

JI0CTpanBaHUE.




[Tnomanu ¢puryp Ha
KJIETYaToi Oymare.
[Imomraayn mogoOHBIX
duryp. 3amaun c
MPaAKTUYECKUM
COJZIEpKaHUEM.
Pemenue 3amau ¢
TIOMOIIBIO METO/IA
BCIIOMOTaTeJIbHOM
TJIOIIA N

Pa30ouparh npuMepbl UCITOIB30BaHUS BCIIOMOTATCIIBHON
TJIOMIAM JIJISL PEIICHUS TCOMETPUUYCCKUX 3a]1a4.
HaxoauTsh miomnaau nogo0HbIX GuUryp.

BbI1uucjasaTh 1I01aau pa3indyHbIX MHOTOYTOIBHBIX (DUTYD.
Pemars 3a1a4m Ha MII0NIa/1b C MPAKTUYECKUM
COJIEpKaHUEM




Teopema [Iudaropa u
Hayajia TPUTOHOMETPUH

10

Teopema IIudaropa, u
€€ IPUMEHECHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
(bYHKIHI OCTPOTO
yIia OpsiMOyTOJIbHOTO
TPEYToJIbHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOILICHUS B
MPSIMOYTOJILHOM
TPEYTOJIbHHUKE.
OcHoOBHOE
TPUTOHOMETPUUECKOE
TOXJECTBO

Joka3biBaTh Teopemy [Iudaropa, ucnosb3oBarhb ¢€ B
MIPAKTUYECKUX BBIYUCIICHUSAX.

D®opmMyIMPOBATH ONPEIEIICHNS] TPUTOHOMETPUYECKUX
(GYHKIMN OCTPOrO yIiia, MPOBEPATH UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIIICHUSI B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBarb  COOTHOLIEHHS MEXAY CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbBHUKAX € yriiaMu B 45° u 45°; 30°
n 60°.

Hcnoan3oBarb GopMyIbl MPUBEECHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIAECTBO JIJIS1 HAXOKACHUS
COOTHOIIICHUM MEXKy TPUTOHOMETPUUECKUMU (QYHKITUSIMH
Pa3JIMYHBIX OCTPBIX YIIIOB.

IIpyuMeHATH TOJIyYEHHbIE 3HAHUS U YMEHUSI MPU PEIICHUU
MPAKTHYECKUX 3a/1a4.

3HAKOMMTBCH € HCTOPHEH PAa3BUTHS T€OMETPUHU




YIIIbI B OKPY’KHOCTH.
BrucanHble 1 ONIMCaHHBIE
YEeTHIPEXYTOJIbHUKH.
KacarenbHble K
OKpykHOCTH. Kacanue
OKPY>KHOCTEM

13

Bnucannsie n
LIEHTPaJIbHbIC YIJIbI,
YOI MEXKITY
KacaTeJIbHOM U
XOpAOU. YIIIbI
MEXy XOpJaMu U
CEKYIIMMH.
Bnucannsie un
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH,
WX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB IpH
pelIeHUn
T€OMETPUUYECKHUX
3ajad4.

Bzaumuoe
PacCMoJIOKEHUE IBYX

OKPYKHOCTEH, 0011I1e
KacarenbHble. Kacanue

OKPYKHOCTEMN

DopMyJIHPOBATH OCHOBHBIE ONPEECIECHUS, CBI3AHHBIE C
yIJIaMH B Kpyre (BIUCAHHBIN yro, HeHTPaIbHBIN yron).
HaxoauTh BMCaHHbBIE YIVIbI, ONUPAIOIIUECA HA OAHY YTy,
BBIYHMCJIATH YIJIbI C TOMOILBIO TEOPEMBI O BIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOIBHUKE, TEOPEMBI
O LICHTPAJILHOM YIJIE.

HccnenoBarb, B TOM 4ncie ¢ TOMOUIBIO IIU(PPOBBIX
pecypcoB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEXYTOIbHUKH,
BBIBOJIMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOWCTBA U MIPU3HAKYU MPU PELICHUH
3a1a4d




[ToBrOpenue, 0000IIEHNE 4 a Pemiars 3a1a4u Ha NOBTOPEHME, WILTFOCTPUPYIOIIUE CBSI3U
AHANH OBTOPCHHC . MEXY pa3TuYHbIMU YaCTSIMU Kypca

OCHOBHBIX MTOHATUHN U

METOJIOB KypcOB 7 u §

KJIacCOB, 0000IIIeHNE

3HAHUU
OBIIIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
OcCHOBHBIE BUIBI AEATEIBHOCTH 00YYaAIOLINXCS
HaumenoBanue paznena | KonuuectBo OcHoBHOE AL y o
(Temsl) Kypca 4acoB COJIEpIKAHUE
Tpuronomerpust. Teopemsl 16 @®opMyIMpPOBaTL  ONPENEJICHUA  TPUTOHOMETPUYECKUX
KOCHHYCOB U CHHYCOB. Omnpenenenue (GYHKIMHA TyNBIX U OPSIMBIX YIJIOB.

TPUTOHOMETPUYECKUX
¢ynkuuit yrios ot 00

1o 1800. @opmynbl
npuseneHus. Teopema
KOCHUHYCOB, TeOpemMa
CHUHYCOB. Pelienue
TPEYTOJIbHUKOB.
[IpakTueckoe
MIPUMEHEHHE
NIOKa3aHHBIX TEOPEM

PelieHre TpeyroiabHUKOB

BoIBoIMTH TEOpEMYy KOCHHYCOB U TEOPEMY CUHYCOB (C
pPauyCcoM ONMKUCAHHON OKPY>KHOCTH).

BoeiBoauth opmyiibl AJI BBIYUCICHHUS IJIOIIAAEH C
HCIO0JIb30BAHUEM TeopeM TpUuronomerpuu (hopmyna
TJIONIAI TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YIOJl MEXKIY
HUMH, POopMyJIa IUIOIIAAN YETHIPEXYTOJIbLHUKA YEPE3 €ro
JIMarOHAJIM U YTOJI MEXy HUMU).

Pemiars TpeyrogbHUKH.

Pemiarnp IMPAaKTHUYCCKUC 3aJa49r, CBOAAININCCA K
HaXOXIACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYIrOJIbHUKA




[IpeobpazoBanue moaoous.
MeTpuueckue
COOTHOIIICHHUSI

B OKPY’KHOCTH

10

IlousTne o
npeobpa3oBaHUU
IO100us.

CoOTBETCTBECHHEIC
9JIEMEHTHI HOTOOHBIX
¢buryp. Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/,
TeopeMa o
MIPOU3BEICHUHN
OTPE3KOB CEKYIIIUX,
TeopemMa O KBaJIpare
KacaTeJILHOM.
[Ipumenenue B
pelieHun
FEOMETPUYECKUX
3aJ1a4

OcBauBaTh NOHATHE TIPeOOPA30BAHUS TOAOOUS.
HccnenoBarb OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB QUTYD MIPH
npeoOpa3oBaHUU TTOOOMS.

Haxoauths npumMepsl mogo0us B OKpyKaromen
JEHCTBUTENBHOCTH.

BbIBOAUTH METPUUECKUE COOTHOIICHUS MEXKIY

OTPE3KAMHU XOPJ, CEKYLIUX U KacaTeJbHBIX C
UCIIOJIb30BaHUEM BIIMCAHHBIX YIJIOB U MOJT0OHBIX
TpeyroibHUKOB. Pemiarh reoMeTpudeckue 3a1a4u U

3a/1a4 U3 peTbHOM KU3HU C UCTIOIB30BaHUEM MOA00HBIX
TPEYTOJIbHUKOB




BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHUCJIO.
OuU3NUECKU U
r€OMETPUYECKUI
CMBICII BEKTOPOB.
PaznoxeHue BekTopa
0 ABYM
HEKOJUITMHEAPHBIM
BEKTOpaM.

Koopaunatet
BEKTOpA.
CkansipHoe
POU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HAIIPABICHHBIC OTPE3KH,
HCCJIeI0BATh T€OMETPUYECKUl (IepeMelIeHne) U
dbuznyeckuit (CuIa) CMBICIIBI BEKTOPOB.

3HaTH onpeaeieHUs1 CYMMBI U pa3HOCTH BEKTOPOB,
YMHOXCHHUS BEKTOpa Ha YUCII0, HCCJIET0BATH
reOMEeTPUYECKUM U (PU3UIECKUIM CMBICIIBI ATUX OTEpaIuil.
Pematb reomeTpudecKre 3a/iauu ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 1O JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIsipHOE MPOU3BEICHNE BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIC CBOMCTBA.

BbI1uucjasaTs, CyMMy, pa3HOCTh U CKAJIIPHOE MPOU3BENICHUE
BEKTOPOB B KOOpJIWHATAX.

IIpuMeHsATH CKAISIPHOE MPOU3BEACHUE ISl HAXOXKJICHUS
JUTUH U yTJIOB




pUMEHEHUE TUTST
HAXOXKJIEHUS JJIUH U
yroB. Penrenue 3amaqy
C ITOMOIIBIO BEKTOPOB.

[Iprumenenue
BEKTOPOB JUIS
peleHuns 3a1a4
busuku
JlekapTOBBI KOOpAUHATHI Ha JlexapTOBBI OcBauBarh NOHATHE IIPSIMOYTOJIBHOW CHCTEMBI KOOPIMHAT,

IIJJOCKOCTH

KOOPJAMHATHI TOYEK Ha
IIJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHeHHe
OKPYKHOCTH.
Koopaunater Touek
1epeceueHus
OKPY>KHOCTH U
IPSIMO.

MeTon KOOpAMHAT MPH
pelieHun
TEOMETPUUECKUX
3a7a4, MPAKTUYECKUX
3a7a4

JIEKapTOBBIX KOOPIAMHAT TOYKHU.
BeiBOOMTB ypaBHEHUE NPSIMOM U OKPY’KHOCTU. BbIeasiTh
IIOJIHBIN KBaJpar JUIsl HAaXOKIAEHUS LEHTpa U paguyca
OKPY>KHOCTH 110 €€ YPAaBHEHUIO.

Pemars 3a1a4M Ha HAXOXKIEHUE TOUYEK NIEPECEUCHHUS
IPSAMBIX U OKPYKHOCTEM C MOMOIIBIO METOJA KOOPINHAT.
Hcnonb3oBarh cBOICTBA YIIIOBOro KO3 duliMeHTa npsmMon
MIPU pELIEHUU 3a]1a4, AJI ONpeeSICHUs] PaCcOI0KEHUS
IIPSMOM.

IIpumMeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUUECKUX U
MIPAKTUYECKHX 3a]1a4, Ul IOCTPOEHUSI MaTEMaTHYECKUX
MOJIeJIEH peasIbHBIX 3a/1a4 («METOJ] KOOPAUHATY).
IHoab30BaTbLCA 115 TOCTPOCHUS U UCCIIEIOBAHUI
M(POBBIMU pecypcamu.

3HAKOMHUTBHCH C MCTOPHEN Pa3BUTHSI TEOMETPUU




[IpaBuIbHBIE
MHOTOYTOJIbBHUKH. [[nnHa
OKPYKHOCTH M IUIOIIAb
Kpyra. Beruncnenue
101 /IEH

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucno 0. Jnunaa
OKPY>KHOCTH, 1yTH
OKPY’KHOCTH.

Pagnannas mepa yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

®opMyJIMPOBATH OIPEIEICHNE ITPAaBUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTH UX ICMEHTHI.
ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOUIBIO MTPaBUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleIATh
yucio U, ;uMHy 1yTy U paguaHHyo Mepy yria.
IIpoBoauTh Mepexon OT paguaHHON MEpHI yIia K
IpaayCHOM U HA0OOPOT.

OmnpenensiTth I0MAAbL Kpyra.

BoiBoauTh opmyiibl (B rpaJyCHON U paIuaHHON MepE)
JUISL IJTAH YT, IJI0IIaJeH CEKTOPOB U CETMEHTOB.
BoruncasaTs mioniaau Guryp, BKIFOYAIOLUUX JIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh 1uiomaay B 3aja4ax peajibHOW )KU3HU

J[BH>KeHUS MIIOCKOCTH

ITonsgaTue o aBHMKEHUHN
MIJIOCKOCTH.
[TapannensHbIN
IIEPEHOC, TOBOPOT
[Ipumenenue mpu
pelIeHnN 3a1a4

Pa30upars npuMepsl, WILUTFOCTPUPYIOLIUE TTOHATHS
JBUOKEHUS.

DopmyIMpPOBaTh ONPEIEICHN IIapaJUIEIbHOIO IIEPEHOCa,
II0BOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOAMTH HENOABUKHBIC TOUKHU.

HaxoauTthb HEHTPHI U OCH CUMMETPHI MpocTeHIMX QUryp.
IIpumeHsaTH apajuieNIbHbIN IEPEHOC U CUMMETPHUIO IIPU
pEIICHNH TeOMETPUUYECKUX 3a/1a4 (pa3Oupars MpuMephI).
Hcnoab30Barh IS TOCTPOCHUS U UCCIICOBAHUMN

1u(pPOBBIE peCypChl




[ToBTOpeHue, 0000IICHUE,
cucTeMaTHu3alusa 3HaHUH

IToBTOpenue
OCHOBHBIX MMOHATUU U

OnepupoBarb NOHATUSIMU: QUTYpaA, TOUYKA, IPSIMAsi, YTOJI,
MHOTOYTOJIbHUK, PABHOOEPEHHBIN U PAaBHOCTOPOHHUIA




METOZIOB KypcoB 7-9
KJIacCOB, 0000IIIEHNE
Y CUCTEMAaTHU3aLUs
3HaHUU.
[Ipocreiimme
TEOMETPUYECKUE
burypsl u ux
cBoricTBa. M3mepenne
FEOMETPUYECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHIUKYISIPHBIE
npsiMbIE.
OKpyXHOCTb U KPYT.
I'eomeTpuueckue
MOCTPOCHUSA. YIIIbI B
OKPY>KHOCTH.
Brniucanusie u
OIIMCaHHbIE
OKPYKHOCTH
MHOTOYTOJIBHUKOB.
[Ipsimast u
OKPY’KHOCTb.

YeTpIpEXYTOIbHUKM.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OMcceKTpuca U BbICOTAa TPEYTOJIbHUKA, TApaJIeIorpamm,
pOMO, PSAMOYTOJIbHUK, KBAaJPAT, TPANELHs; OKPYKHOCTb,
KacaTellbHas;, paBEHCTBO U M0A00He PUryp, TpeyroabHUKOB;
NapajuieIbHOCTh U NEPIICHINKYIAPHOCTD MPSIMBIX, YTOJI
MEX1y IPSIMbIMH, CHMMETPHSI OTHOCUTEIBHO TOUKH U
IpsIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIVIa, TUIOIIAIb,
EepUMETD.

Hcnoab3oBarh popmyJibl: IepuMETpa U IUIOMIAIN
MHOT'OYTOJIbHUKOB, JUTMHBI OKPYKHOCTH U IUIOIIAIN KpyTa,
00bEMa MPSIMOYTOIBHOTO NapajuIeIenues1a.
OmnepupoBarb NOHATHAMHU: IPSIMOYTOJIbHASI CHCTEMA
KOODPJIMHAT, BEKTOP; MCMOJIb30BATh 3TU MOHITUS JIsI
MPEICTABIICHUS JAHHBIX U PEIICHUs 3a/1a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX TPEIMETOB.

PemaTs 3a1a4m Ha NOBTOPEHHE OCHOBHBIX MOHATUH,
WJUTIOCTPALIMIO CBA3EM MEXy pa3IMUHbIMU YaCTIMH Kypca.
Bri0upaTs MeToa U1l peLIeHUS 3a1a4U.

Pemars 3aga4m 13 IOBCETHEBHON KU3HU




Y OIIMCaHHbIC
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u
Havaia
TPUTOHOMETPHUH.
Pemienne oOumx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JBmwxenus. [Tomooue.
Cummerpus.
IInomans.
Brruncnenue
IUIONIAIEN.

[Imomntaan mogoOHBIX
buryp. JlexapToBsl
KOOPJMHATHI HAa
IJIOCKOCTH. BEKTOPHI
Ha MJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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VYyuebnuk. ['eomerpusi: 7 —9 k. / JI. C. ArtanacsiH, B. @. byry3sos, C. b.
Kanomiies u ap. — M.: IIpocBemenue, 2020-2024.

Ilepeuens UHTEpHET pecypcoB, HU(poBbIe 00pa3oBaTeIbHbIX PeCypPCcOB H
JAPYTUX 3JIeKTPOHHBIX HHPOPMANMOHHBIX HCTOYHUKOB!

1.Hudpossie oOpazoBarensubie pecypebl (LIOP) k yueOHukaM n3naTenbpcTBa
"Muemo3uHa" npeacTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. MHTepHeT - moiepKKa yuuTeei MaTeMaTUKK, MaTePHAIIBI JIJIs
YPOKOB, O(HUIIHaNIbHBIE TOKYMEHTHI MUHHUCTEpCTBA 00pa30BaHuUs U HAYKH,
HE0OXOIMMBIC B paboTe.

3. www.it-n.ru. CeTb TBOPYECKUX YUHUTEIICH.

4. www.etudes.ru. Martemartndeckue 3Troibl. Ha caiiTe mpeicTaBieHbl STHO/IbI,
BBITIOJIHEHHBIE C UCTIOJIB30BAHHEM COBPEMEHHOM KoMITbIoTepHO# 3D-rpadukm,
YBJIEKATEILHO ¥ HHTEPECHO PAaCcCKa3bIBAOIINE O MATEMATHKE 1 €€ TIPIIIOKCHUIX.
5. www.problems.ru. Ba3a gaHHBIX 3aJ1a4 [0 BCEM TeMaM IIKOJILHON MaTeMaTHKH.
3agaun pa30oUTHI MO pyOpUKaM U CTETEHH clIoHOCTU. Ko Bcem 3amadam
MIPUBECHBI PEIICHUS.

6. www.golovolomka.hobby.ru. T'onoBoioMkwu st ymMHBIX Jitojieid. Ha carite
MO>KHO HAalTH MHOTO 3aj1a4 (JJOTHYECKHUX, Ha B3BCIIMBAHUS U JIP.), BApUAIINHA HA
TeMy Kyouka PybOuka, anektponnsie Bepcun kHur P. Cmammana, M. lapanepa, JI.
Kapponna, Benenust 3ausTuii, mpuemMax paboThl Ha ypoKax.

7. www.college.ru/mathematics. Matematuka Ha noptaie «OTKPBITBIN KOJUICIK
». MOXXHO HalTH y4eOHBIN MaTepual Mo pa3IudyHbIM pa3jeiaM MaTeMaTHKU.

8. www.int-edu.ru. MHCTHTYT HOBBIX TexHOJIOTHI. Ha caiite MOXHO
O3HAKOMMTBCS C IPOAYKLHEH, TpeanaraeMon MactutyTOM, Harpumep,
nporpammamu «OKuBasi ctaTuctuka», « ABTol pad», pazBuBaroie-o0ydaromiei
HACTOJILHOM urpoi «Jlonu u gpodu» u ap.

9. school-collection.edu. Emunast komiekius mudpoBbIX 00pa30BaTEIbHBIX
pECYpCOB.

10. http://www.prosv.ru. Caiit u3garensctBa «[IpocBemenuey (pyoprka
«MartemaTurka)

11. http:/www.drofa.ru. Caiit uznarennctBa [poda (pyOpuka «MaremaTrka)
12. http://www.center.fio.ru/som. MeToaudeckue peKOMEHIAIINN YIUTEITIO-
MPEIMETHHUKY (TIPEACTaBICHBI BCE IMKOJIbHBIC MPEAMETHI). MaTepuaisl 1
CaMOCTOATEILHOM pa3padOTKX MPO(MIBHBIX MPOO U aKTUBU3AIIMH MPOIIEcca
oOy4eHHMsI B CTapIIeH IIKoJIe.

13. http://www.edu.ru. I{eaTpansHbIi 00pa30BaTEIIbHBIN TOPTA, COACPKHT
HOPMATHUBHBIC JOKyMEHTH MUHHUCTEPCTBA, CTAHAAPTHI, HHPOPMAIIUIO O
MIPOBENICHNUE DKCTIIEPUMEHTA, CepBep HHPOPMAIIMOHHOM MOEPKKH EnnHoro
rOCyIapCTBEHHOTO DK3aMEHa.

TOCYAAPCTBEHHOE BIOPKETHOE Moanvcaro uidposoit noamucsio:
NPOOECCUOHANBHOE rOCYAPCTBEHHOE BIOXKETHOE
NMPO®ECCNOHAJTbHOE
OBPA3OBATEI'|bHO”E YUPEKAEHUE OBPA30BATE/IbHOE YYPEXAEHWE
TOPOIA MOCKBbI "AKALIEMUA  ropopia MOCKBbI "AKANIEMMA KA3A"
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