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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«I'EOMETPUS» B 7-9 KITIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMmeTpust KaKk OJMH M3 OCHOBHBIX Pa3/IeNIOB IIKOJIHHOM MaTeMaTHKW, UMEIOIIUN
CBOCH IIeNIbI0 O0ECIeUnTh HU3YYCHHE CBOWMCTB M Pa3MepoB (pUryp, WX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS HA JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYaeTCsi B TOM, YTO OOYydYalOIIMKCA YYUTCA TMPOBOAHUTH JIOKA3aTeIbHBIC
pacCyXJieHUus, CTPOUTh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKAa3bIBaTh HUCTHUHHBIC
YTBEPKJICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TPOTHBHOTO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYyIHpPOBATH OOpATHHIC
YTBEPKJICHUS.

BTOopoli LIEHHOCTBIO HM3y4EHUs TEOMETPHUM SBIIETCS HCIOJb30BAaHHE €€ Kak
WHCTPYMCHTA TIPU PENICHWH KaK MAaTeMAaTHYeCKHX, TaK W MPaKTHYECKHX 3ajad,
BCTPEUAIOIINXCS B peasibHOM ku3HU. OOydaroniuics TOKEH HAYYUThCS OMPEeTUTh
TeOMETPHUECKYI0 (UTYpPY, ONMUCATh CIOBAMHU JAHHBIM 4YEPTEX WM PHUCYHOK, HAWTH
IJIOLIAAL 3EMENBHOTO y4YacTKa, PaccuuTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
kabenss win Tpedyemble pa3Mepbl rapaxa Jisi aBTOMOOWIIA. JTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHAS JIMHUS B W3ydeHHH TeoMmeTrpuu. [Ipu pemeHun 3amad
MPAKTUYECKOTO XapakTepa OO0ydYaroIIMICS YYUTCS CTPOUTh MaTeMaTUYeCKHe MOJENU
peaNbHBIX KU3HEHHBIX CUTYAIIMM, TPOBOJIUTH BHIYUCICHUS W OIICHUBAThH a/ICKBATHOCTh
MOJIy4YEHHOTO pe3yibTara.

Kpaiine BaxxHO TOMUEPKUBATH CBSI3M TEOMETPUU C JPYTHUMH YUCOHBIMH
peIMeTaMi, MOTUBHPOBATh HCIOIB30BaTh OMpPENENEHUsI T€OMETPUUYECKUX (Uuryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHNE MOTYyUYEHHBIX YMEHHUN B (U3UKE W TEXHHKE.
Otu cBsi3u HamOoJiee SpKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
COOTHOIIeHUs», «Metoa koopauHa™» u « Teopema [Tudaropa.

VYyeOnniii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jieibl
conepxanusi: «I'eomeTprueckre GUrypsl U UX CBOMCTBa, «/3MepeHrne reoMmeTpuaecKix
BeIMUMH», «JlekapToBbl KOOpAMHATHI Ha TUJIOCKOCTH», «BekTtope», «JlBukeHHs
MJI0CKOCTIY, «IIpeoOpazoBanus mog00us .

OO1iee 4YUCIO YacOB, PEKOMEHJOBAHHBIX JUJII M3y4eHHs Y4eOHOro Kypca
«I"'eometpust», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 vacoB (2 vaca B Hezenro), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).



COJEP)KXAHUE OBYUYEHUA
7 KJIIACC

HavasbHbIe TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJ. Buasl yrios.
BeprukanbHble M CMeExHbIE YIrubl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumepsl
CUMMETPHUH B OKPYXKAIOILEM MHpE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronsHuk. Beicora,
MearaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUH TPEyroibHUKU. HepaBeHCTBO TPEyroJibHUKA.

CBoiicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosibHbIE ~ TpeyroapHUK.  CBOWCTBO  MEQUaHbl  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, NPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa MNPAMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIJIe U OOJIBLIEN CTOPOHE TpEYroiabHUKA. [leprnenauKysip
Y HaKJIOHHAsl.

I'eomeTpuueckoe mMecTo ToYeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTpPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMMHOE pacmoiokeHne
OKpy’)KHOCTH M mnpsMou. KacarenpHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. Ilapamnenorpamm, ero nmpu3Haku U CBOMCTBa. HacTHbIE
CJIydau apajijiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmenws, €€ CBOMCTBa U Mpu3HaKU. [IpsiMmoyronpHas Tpamnerus.

Meron yasoenust meauansl. LlentpanbHas cumMmerpus. Teopema Paneca u reopema
O MPONOPLIMOHAIBHBIX OTPE3KaxX.

Cpennue TuHUN TPEeyroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[TogoOue TpeyronpbHUKOB, KOdpduimeHT mnogodbus. I[IpuszHaku momoOus
TpeyroJibHUKOB. [TprMeHeHne noo0us npy peleHnt NPaKTUUYEeCKUX 3a/1ay.

CpoiicTBa miom@aae reomeTpuyeckux ¢uryp. Dopmyabl A IUIOMAAH
TpeyrojbHHKa, Mapamienorpamma, pomba u Ttpanenuu. OTHOILIEHHE TMJIOMIAACH
oA00HBIX GUTyp.

Brruncienne mmomane TPEYyroabHUKOB M MHOIOYIOJIBHUKOB Ha KJIETYaTOM
Oymare.



Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3a7au.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTrOJIBHOTO TpPEYroJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUUYECKUE (PYHKIMM YTIIOB
B 30°,45° n 60°.

BrucanHble M HEHTPAJIBHBIE YTJIbI, YIOJ MEXIYy KacaTeJIbHOW U XOpAOH. YTIIbI
MEXIY XOpAaMH U CEKyIIMMH. BriicaHHbIE U ONTMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojioxkeHue IByX OkpykHocTeil. Kacanue okpyxkHocted. OOuiye kacarenbHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB otr 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenue tpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3324 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIE€HHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HaJ BEKTOpaMH. Pa3noxkeHne BeKTOpa N0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater  Bektopa. CkanspHoe  NpPOU3BEIACHUE  BEKTOPOB,  MPUMEHEHUE
JUTSl HAXO0XKJICHUSI IJTUH U YTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM U OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW M NpSIMBIX. MeEToa KOOpAMHAT MU €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[mHa okpyxHOCTH. [ panycHas u paguanHas Mepa
yTJ1a, BBIYKUCIEHUE JUIMH OYT OKpyx)HocTel. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpud ¢Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensubiil nepenoc. [loBopor.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS NPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacmojioxeHne, Hu300paxkaTb TE€OMETPUUYECKHE (UTYpPBI, BBIIOJHATh YEPTEXKHU
II0 YCIIOBUIO 3a7aud. V3mMepsaTh JNMHEWHBIE M YIJOBBIE BENIWYMHBL. Pemars 3agaun
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatp rpyOyr0 OLIEHKY JTUHEHHBIX W YTJIOBBIX BEIUYHMH MPEAMETOB B PEAIbHOM
KU3HU, pa3MEpoOB NPHUPOJIHBIX OO0BEKTOB. Pasmmyare pasmepbl 3TUX OOBEKTOB
110 ITOPSAKY BEJINYUHBI.



CTpouTh 4EPTEXKHU K TEOMETPUUECKUM 3a]1a4aM.

[Tonb30BaThCS MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh IPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTE JIOTMYECKUE PACCYXKICHUA C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOpEM.

[Tomp30oBaThCs  NpU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJIMaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MOPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUYECKHUX 3a]1a4.

Onpenenars MapajyIeIbBHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE OOpa3yeT
C HUMH cekymad. OnpenensaTh NapalIeAbHOCTh MNPSMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK JIPYror MPsIMOM.

Pemiats 3a1aun Ha KjeT4aToi Oymare.

[TIpoBOAUTH BHIUKCICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECCUCHHUH JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYIEH. PermaTe mpakTHuecKkre 3a1a4 Ha HaX0KAEHUE YTIIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPHUCY yIJIa M CepeANHHBIN MEePIeHINKYJIIAP K OTPE3KY Kak FTeOMETPHUYECKUE MECTa
TOYEK.

DopMyJIMPOBATH OMNPEACICHUSI OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa
OKPY’>KHOCTH, TOJb30BAThCS HMX CBOWCTBAMH. YMETh IIPUMEHSTh JTH CBOWCTBA
MIPU PEUICHUY 3a]1a4.

Brnaners noHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ mentp. Ilomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIANHHBIE MEPIEHIUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOW TOUKE.

Bnagerp mnoHATHMEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BaThCs TEOPEMOM
O MEPHEHIUKYJISIPHOCTH KAaCaTEIbHOW U painyca, MPOBEIAEHHOTO K TOYKE KaCaHUs.

[Tosnb30BaThCs MPOCTEHIIMMUA TE€OMETPUYECKUMHA HEPABEHCTBAMHM, IMOHUMATh HX
MIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE TE€OMETPUUYECKHME MOCTPOEHUS C MOMOUIBIO LIMPKYIS H
JTIAHEUKH.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS IMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE€ BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BATHCS
UX CBOWCTBaMU MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKM TE€PECEUCHUs] MEJIMaH TPeyrojibHUKa (LIEHTpa Macc)
B PEILICHUH 33/a4.

Brnanets moHsiTMeM cpeqHEd JUHUU TPEYrojbHUKA W Tpamneluu, NPUMEHSITh UX
CBOICTBa MpHU pelIeHUH reoMeTpuyeckux 3ajad. [lonas3oBatbest Teopemoii daneca



U TEOPEMOM O TMPOMOPIIMOHANBHBIX OTPE3Kax, MPUMEHATh WX JUISI PEIICHUS
MPaKTUYECKUX 3a]ad.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHUKOB B PEHICHUU TE€OMETPUUYECKHX
3ajzay.

[Tonb3oBaTbes Teopemoit  Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
npakTuyeckux 3agady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHUX 3ajadax,
CaMOCTOATENBHO JI€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JIJTUHBI.

BriageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKa. [1071630BaThCsl STUMH MOHATUSAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Boruucnsate  (paznuyHbIMA - CIIOCOOAMU) IJIOIIA[b TPEYroJbHUKA W IUIOIIAU
MHOTOYTOJIbHBIX (Uryp (mosib3ysich, IJi€ HEOOXOJIUMO, KaJIbKyJIsTOpoM). [IpumeHsTh
MOJIYYCHHBIC YMEHHUS B MPAKTHYCCKUX 3a/1aUax.

BrnangeTs MOHATHSAME BIIMCAHHOTO W IICHTPAIBHOTO YIJIA, HCIOJIH30BATh TCOPEMBI
O BIIMCAHHBIX YTJIaX, yTiax MEXIY XOpJaMu (CEeKYIIUMHU) U YIJIe MEXAY KacaTeIbHOU U
XOpJIOM TP PEIICHUH TeOMETPHICCKUX 3a/1a4.

Brnanets mMOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSITh CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUN 3a]1a4.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS Ha TIPAKTHKE — CTPOUTHh MaTEeMAaTHIECKHUE MOJICITH
JUISL  3aja4  peajbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOIIHME BBIYUCICHUS
C TpPUMEHEHHWEM ToJ00us U TPUTOHOMETPUHU (MONB3YSICh, TA€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIC pE3yiabTaThl OCBOCHHUS TIPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOJIbHBIX
TPEyTroAbHUKOBY»). HaxomuTh (C MOMOIIBIO  KAJIBKYJISITOpa) JJIMHBI W YIJIbI
JUTSL HETaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes (opmynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JUIsl HAXOXKJACHHS COOTHOIICHWA MEXKIYy TPUTOHOMETPUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB W KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TIOI00US TTPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATD JJIMHBI U HAXOUTD YTJIbl y NOJ00HBIX Guryp. [I[puMeHsTh cBOWicTBa MOA00US
B TMPaKTHYECKUX 3aJadax. YMETh MPUBOAUTH TNPUMEPHl TOMOOHBIX (UTYP
B OKPY’KaloIlleM MHpE.

[Tonp30oBaThCs TEOpeMamMu O TPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.



[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKU CMBICI,
OPUMEHATh HMX B PEIICHUH TEeOMETPUUYECKUX U (Qu3mdeckux 3amad. [IpumeHsTsH
CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB [T HAXO0XKACHUS JIJIMH U yTJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Braners MOHATUAMH IPABWJIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYXKHOCTH, JJINHBI
IyTH OKPYKHOCTH M PAAUAaHHOM MEPHI yIJVIA, YMETh BBIYMCIATH IUIOIIAAb KPYra M €ro
yacted. [I[puMeHsATh MoaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (W11 LEHTPB) CHUMMETPUH (DUTYD, TPUMEHSTH JBUKEHUS IIOCKOCTH
B IIPOCTEHIIUX CIIyYasX.

IIprMeHATH [TOIyYEHHBbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJECIIN
U1l 3aJa4  PEATbHOW JKM3HM M IPOBOAUTH COOTBETCTBYIOIIUE  BBIYMCIICHUS
C TMpPUMEHEHUEM ToJ00Hs U TPUTOHOMETPUYECKUX (yHKUMH (TOJB3YysCh, TIe
HEO0OXO0IMMO, KAIBKYJISITOPOM).



depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIMUXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocrenimme 14 IIpocrerimmue DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIIPEICIICHHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKUE Pacno3naBaTth H3y4eHHbIE TEOMETPUUYECKUE (DUTYPHI,
UX cBoOWCTBA. M3mepeHue OOBEKTHI. OIpeAeATh UX B3aMMHOE PACIIOJI0KEHNUE, BHIMOJIHATH
FEOMETPUYECKUX BEJIUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILIBIO LIUPKYJIS

CMexHBbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
yepTeKaMHu.
N3Mepenue TMHEHHbIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsaThb TMHENWHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUYECKHUX
U IPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha ria3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1a4n Ha BBIYKCIEHUE IJIMH OTPE3KOB U BEJIMYHH
YTJIOB.

Pemiats 3a1a4n Ha B3aMMHOE PacIOJIOKEHHE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCUPUKALMIO YTIOB, BBIYHCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOIMMbIE 0Ka3aTebHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

TpeyronbHuKu

22

IToHsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJILHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM MPU3HAKOB).
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MIEPBUYHbIC
IIPEICTaBIICHUS

O paBHBIX GUTypax.
Tpu npusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHoOe1peHHBIC N
PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTOnIBHBIN
TPEYTOJBHHUK C YTJIOM
B 300

BoiBoaAUTH ceACTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@®opMyIMPOBATH ONPEACIICHHS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; epuMeTpa TPEyroabHUKA.

®opmMyIMPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrponTsb 4epTeky, pemaTh 3a4a4M C IOMOIIbIO
HAXOKJECHUS PaBHBIX TPEYTOJbHHUKOB.

IIpumMeHsATH TPU3HAKH PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath LU(PPOBBIE peCypChl 1JIA MCCAEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS € HCTOPHEN PA3BUTHSA T€OMETPUN
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[lapannenbHble IPSMBIE, 14 [TapannenbHbie ®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSAMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IMIPAKTUICCKHE IPUMEPHI.
Hakpecrt nexaiuue, N3yuaTh cBoiicTBa YIJIOB, 00pa30BAHHBIX MPU MEPECCUCHUU
COOTBETCTBEHHBIE U IapajuleNIbHBIX IPSAMBIX ceKyiier. IlpoBoaurb
OJIHOCTOPOHHME YIJIBI, | J0KAa3aTebCTBA NapAJUIEIbHOCTH ABYX MPSMBIX C IIOMOIIBIO
oOpa3oBaHHbBIC YTJI0B, 0Opa30BaHHBIX MPU NEPECECUCHUH ITUX MPIMBIX
IIpYU [1IEPECCYCHUN TPEThEU NPSIMOM.
napasuiesIbHbIX Beruncastb CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH). Haxoautp uniciioBsle 1 OyKBEHHbIE 3HAUEHUS YTIIOB
[Ipu3nak B TEOMETPUYECKHX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
[1apajuIeIbHOCTH O CYMME€ YIUIOB TPEYI'OJIbHUKAa U MHOTOYTOJIbHUKA.
IPSAMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJJHON
MPSIMOU 10 BTOPOU
MIPSMOH.
CymMmma yrioB
TPEYTOJIbHHUKA.
Buemnue yribl
TPEyTrOJbHUKA
OKpy HOCTb U KPYT. 14 OKpyX HOCTb, XopJa 1 | PopMyJIHPOBATH ONpPeAeJIeHHsI: OKPYKHOCTH, XOPbI,
['eomeTpuueckue JIMaMEeTp UX CBOMCTBA. | AMAMETPA U KacaTeJIbHOM K OKpyKHOCTH. U3y4arh nx
[MOCTPOECHHUS KacarenbHnas CBOWCTBA, NPU3HAKH, CTPOUTH YEPTEXKHU.
K OKPY>KHOCTH. HcciienoBars, B TOM 4KCIIE HCNOAb3YH HU(PPOBLIE
OKpy>KHOCTb, pecypchl: OKPYKHOCTb, BIMCAHHYIO B yIOJI; LEHTP

BIIMCaHHas B YIOJI.

OKPYHOCTH, BIIMCAHHOW B yT0JI; PABEHCTBO OTPE3KOB

10
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[Tonstue o I'MT,
IPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIVHHBIN
NEPIEHINUKYJISP
KAaK FE€OMETPUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
ONMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyXHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a/1a4u

Ha IOCTPOEHHUE

KacaTeJIbHBIX.
HUcnoab3oBats metoa 'MT miis nokazarenscTa TeopeM

0 IepeceyeHnH OUCCEKTPUC YTII0OB TPEYTOJbHUKA U
CEPEANHHBIX NIEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbHUKA
¢ rtomoIbo ' MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCaHHON
OKPY’KHOCTEU TPEYIroJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

Pemiats OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIJIa, PABHOIO
JaHHOMY; CEpEIMHHOI0 NEPNEHAUKYIAPA JAHHOTO OTPE3Ka;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOUN MPSAMOI; OMCCEKTPUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U Pemarts 3a1a4um Ha MOBTOPEHUE, UITIOCTPUPYIOIINE CBI3U
3HaAHUHT 0000IIIeHNE OCHOBHBIX | MEXKIY Pa3IMYHBIMHU YacTSIMH Kypca

MOHSTUN U METOJ0B

Kypca / Kjiacca
OBILEE KOJIMYECTBO 68

YACOB I1IO ITPOT'PAMME

11
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8 KUIIACC
Haunmenosanue paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U300paxkarb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciyyan @®opMyIMPOBaTh ONPEAEJeHHUs: ITapajuieIorpamma,
[1apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBaipaTa, Tpaneuuu, paBHOOOKOM
(MpsAAMOYTOJIbHHUK, Tpanenuuu, NpsMOYTOJIbHOUN TpaIleluH.
poMO, KBaapar), ux Jloka3bIBATh M UCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NApaJlIeIOrpaMma,
Tpanenws. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOMH
PaBHOOOKas 1 TpaIeuny, NPSIMOYTOJIbHOU TPAELUN.
IPsIMOYTOJIbHAs IIpuMeHsATh MeTOA YIBOCHUS MENAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1ubpoBbIE peCypChl A UCCIAEAOBAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX QUTyp.
MEUaHBI. 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHSI TEOMETPUH
[enTpanbHas
CUMMETPUS

Teopema Daneca u TeopeMa 15 Teopema Paneca u IIpoBoaAUTH MOCTPOCHUS C TOMOUIBIO IUPKYJIA U JUHEUKN

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

¢ ucnonb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1O0KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTroJIbHUKA NIEPECEKAOTCS B OJJHOM TOUKE, U HAXOAUTh

12
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TPEYroJbHUKU. Tpu
IpU3HaKa noa00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

P pELICHUU
IIPaKTUYECKUX 3a7a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEIMAHbI ICIATCS TOYKOW UX ITePeCeUeHUsI.

HaxoauTthb 11o100HbBIE TPEYTOJbHUKH HA TOTOBBIX YePTEKaX
C YKa3aHHUEM COOTBETCTBYIOIIHMX MPU3HAKOB MOT00MS.
Pemath 3aa4u Ha 110,100HBIC TPEYTOIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHS
10/TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH 10KA3aTENHCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3pIBaTh TPU IPHU3HAKA ITOJ00US TPEYTOJLHUKOB.
IIpuMeHsITH MTOJTyYCHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPHUYCCKHX M MPAKTUICCKUX 3a]1ad.

3HAKOMHTBHCS C HCTOPHENH pa3BUTHS T€OMETPHH

[Inomans. HaxoxaeHue
TUIOMIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo0HBIX hUTYP

14

CBoiicTBa IuI0IaaeH
F€OMETPUYECKUX
duryp.

dopMyIIsl

JUTS TIOIATH
TPEYTrOJIbHUKA,
napajsiesorpaMmma,
Tpaneuuu.
Brruncnenue
IUTOIIAIEN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NEePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoiBoauTh popMyIIbI IIIOIIAIN TApAIIIEIOrpaMma,
TPEYTOJIbHUKA, TPAeUU U3 POPMYJIIbI TUTOIIAIH
NpSIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH (OPMYITBI TIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHalu U yroj MeXIy HUMU.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
J0CTpavBaHHUE.

13
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[Tnomaau guryp

Ha KJIeT4aToil Oymare.
ITromaay momoOHBIX
duryp.

3amaun

C TIPAKTUIECKUM
COJIep)KaHHUEM.
Pemenne 3amau

C IIOMOIIBI0 METO/Ia
BCIIOMOTaTEJILHOM
TUIOIIAAN

Pa36upaTth npuMepsbl UCTIOJI30BaHMS BCTIOMOTaTEIbHON
TUTOMIAAM JIJISL PEIICHUS TeOMETPHUCCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BbI4ncJasTh MIONIAANA Pa3TUYHbBIX MHOTOYTOJBHBIX (DUTYD.

PemaTh 3aqa4u Ha TUIONIAb C IPAKTHYECKAM
COJIepKAHHEM

Teopema Iludaropa u
Hayayia TPUTOHOMETPUH

10

Teopema ITudaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yTrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATh ONPEIEICHUS TPUTOHOMETPUUYECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIIEHUH MEXAY TPUTOHOMETPHUUECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSATH TOTyYeHHbIE 3HAHUS U YMEHUS [TPU PELIEHUU
IPaKTUYECKUX 3a]a4.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS TEOMETPUH

14
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YTl B OKPY’KHOCTH.
BrnincanHuble U ONMCAHHBIE
YETHIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YIOJI MEXIY
KacaTeJIbHON 1
XOPHOM.

Yribl Mexay
XOpAaMu U
CEKYIIUMHU.
Bnucannsie u
OIMCAHHBIC
YEeThIPEX YT OJIHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
F€OMETPUYECKUX
3aj1a4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3aAHHbBIE

C yIJlaMu B Kpyre (BIMCAHHBIN yroJ, HEHTPAJIbHBIA yrol).
HaxoauTp BIHMCAaHHbBIE YTIIbl, OMUPAOIINECS HA OAHY JIYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4

15
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUHN OCHOBHBIX TIOHATUN U | MEXIY pPa3IMIHBIMHU YacTIMHU Kypca
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIeHHE
3HaAHUH
OBHIEE KOJIJMYECTBO 68
YACOB I10 [TPOTPAMME

16
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9 KUIACC
Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(Tempbl) Kypca 4acoB coepKaHue

Tpuronomerpus. Teopemsl 16 Omnpenenenue DopMyJTHPOBATH ONpeleIeHUs] TPUTOHOMETPUIECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMHA TYIBIX U IPSIMBIX YTJIOB.

PeleHne TpeyroJpsHUKOB (yHKUUN yTI0B OT BoIBoAMTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
0o 1801L1. (c paguycoM ONMCAaHHOW OKPYHOCTH).
dopMyisl BeiBoauTh popMy.Ibl 1JIs1 BBIYMCICHUA II0LNALEH
IIPUBEIICHHUS. € UCIOJIb30BAHHEM TeopeM TPUrOHOMeTpuHM (popmyna
Teopema KOCUHYCOB, IJIOIIA/IA TPEYTOJIBbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXIY
TEOpPEMA CUHYCOB. HUMH, (popMyJa IUIOHIAJAN YEThIPEXYTOJIbHUKA YEPE3 €ro
Pemenne JMArOHajIu U YroJl MeXAy HUMH).
TPEYTOJIBHUKOB. PemiaTp TpeyroJbHUKA.
[IpakTueckoe Pemarp npakTHyecKue 3a/1a4n, CBOIASAIINECS
npUMEHEHUE K HaXOKJECHUIO Pa3JIUYHBIX JIEMEHTOB TPEYTOJIbHUKA
JIOKa3aHHBIX TEOPEM

[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00US.

MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP

COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.

B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npumepsbl No100Hs B OKpYKaroIIeH
AJIEMEHTHI NOJIOOHBIX | JEHCTBUTEIBHOCTH.
uryp. BbIBOAMTH METPUUECKHE COOTHOLIEHUS MEXIY OTpPE3KaMu
Teopema XOp/[I, CEKYILIUX U KacaTEIbHBIX C HCIIOJIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YI'JIOB U HO)IO6HBIX TPCYTOJIbHUKOB.
Pemarn IrCOMCTPHUYICCKUC 3a/1a41 U 3a/1a41 U3 peanLHoﬁ
KHM3HHU C UCITOJIb30BAHHEM HO,IIO6HBIX TPCYTrOJIbHUKOB

17
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0 MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YHUCJIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEJCHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HANPABJIECHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUYECKUM (TTepeMENICHHE) U
busnueckuit (cuiia) CMbICIIBI BEKTOPOB.

3HaTh ompeneeHUs1 CyMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa HA YUCIIO, HCCJIEI0BATH
T€OMETPUYECKUNA U (PU3UYECKUIN CMBICIIBI TUX OTIEPAITHA.
PemaTh reomeTpuyecKre 3a/1a4n C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

Boeruncaste CyMmMy, pa3HOCTb U CKaJISIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPAWHATAX.

IIpuMeHsSITH CKaIspHOE TPOU3BEICHUE ISl HAXO0XKICHUSA
JUIVH U YTJIOB

18
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MIPUMEHECHUE

JUTST HAX 02K JICHUSI
JUTMH U YTJIOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
IUISL PELICHUS 3a0a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOM.
YpaBHeHue
OKPYXHOCTH.
Koopannatsl Touek
nepecevyeHus
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
IpU PEIICHUU
reOMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3aay

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIA KBAJIpaT JUIsl HAXOKICHHS LIEHTPa U panyca
OKPYKHOCTH 110 €€ YPABHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECECUEHNUS
NPSAMBIX U OKPY’KHOCTEW C MOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh CBOWCTBA YrIIOBOTO KOG GUIIMEHTA TTPSMOI
IIPU PEIIEHUH 3314, JJIs ONPEIEIICHUS] PACIIONOKEHUS
PSMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIeN peasIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IHonb30BaThest U151 IOCTPOEHUS U UCCIEAOBAHNN
1IU(POBBIMH pecypcamu.

3HAKOMHMTBHCH ¢ HCTOPHUEH Pa3BUTUSA TEOMETPUU
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[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
J[1MHa OKPY>KHOCTH U
IJIOIIAJb Kpyra.
Brruncienue miomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno L. JlnuHa
OKPYHOCTH, TyTH
OKPYXHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

DopMyIMPOBaThH ONPECICHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeleJIATh
yucno U, IIMHY AYTY ¥ paJliaHHy0 Mepy yria.
IIpoBoauTH MEpexoa OT paJuaHHON MEPHI yria

K FPalyCHOM ¥ HA00OPOT.

OmnpenensiTh IIOMAAL Kpyra.

BoiBoauth ¢gopMyJibl (B rpayCHON U paJuaHHON Mepe)
JUTSL ITUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BoruncasaTs mwiomany Guryp, BKIOYAIOUIUIX JIEMEHThHI
OKPYKHOCTH (Kpyra).

HaxoauTts muiomany B 3a1a4ax peanbHON )KU3HA

JBM>KEHUS TIJIOCKOCTH

ITonsaTue o nBMKEHUN
TIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upaTs npuMepsl, WIUTIOCTPUPYIOIINAE TOHATHS
JNBHKCHUSL.

DopMyJTHPOBATH ONPEIEICHUS MapaJIIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOIUThH HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPBI M OCU CUMMETPUI NpocTeHuX Guryp.
IIpumeHsITh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TTPU
pElIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpPHI).
Hcnoab30BaTh 1 TOCTPOCHUS U UCCIEN0BAHNN
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITIOHATHUN U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YToJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI

20



depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

METO/0B KypcoB 7—9
KJIacCOB, 000011IcHNE
Y CUCTEMAaTU3aLHs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
burypsl u ux
cBoiicTBa. U3mepenue
F€OMETPUYECKHUX
BEJINYUH.
TpeyroJbHUKH.
[TapamensHble 1
MIEPIICHIUKYJISIPHbBIC
IIPSIMBIE.
OKpy»XHOCTb U KPYT.
['eomerpuueckue
MOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brninucanueie n
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKkTprca U BbICOTa TPEYroJIbHUKA, Mapaljie]IorpaMm,
poOMO, IPSIMOYTOJIBHUK, KBAJIpaT, Tpanelus; OKPy>KHOCTb,
KacaTelbHas, pABEHCTBO U mojooue ¢uryp,
TPEYTroJIbHUKOB; MapajuieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXKAY MPSAMBIMU, CHAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IUIOLIA/b, TIEPUMETD.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TLIOIIATN
MHOTOYTOJIbHUKOB, JNIMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO Tapasuiesienunea.
OnepupoBaTh NOHATHSIMH: TIPAMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCIMOJb30BATh 3TU MOHATHS JJIA
MPECTABJICHUS JAHHBIX U PEIICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemaTh 3a1a4um Ha NTOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEKTY Pa3JIMUYHbIMU YacTsIMU Kypca.
BbiOupaTh MeToa 7151 pellieHUs 3aauHu.

PemiaTp 3a1a4m 13 NOBCEIHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [udaropa u
Hayvayia
TPUTOHOMETPHH.
Pemenne o0mumx
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Lnomane.
Beruncnenne
rontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
YJACOB IIO ITPOTPAMME

68
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