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COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (110 TOAAM OBYUEHHA)

7 KUIIACC

Havanbuble noHsTus reomerpuu. Touka, mpsmas, OTpe3OK, Jyd. Yroia. Buubsl yrios.
BeprukansHple UM CMeKHbIE yrubl.  buccekrpuca yria.  Jlomanas, MHOIOYIrOJbHUK.
[TapannenbHOCTh M NEPIIEHIUKYISIPHOCTD MPSAMBIX.

Cummempuunvie  ueypvi.  Ocnosnvle  ceoiicmea  ocesoti  cummempuu®. TIpumepsr
CUMMETPHUU B OKPYKAIOIIEM MUDE.

OcHogrbie noCmpoeHus ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronbauk. Breicota, MemuaHa, OHWCCEKTpHCa, HMX CBOWCTBa. PaBHOOEIpEHHBIN W
PaBHOCTOPOHHHI TPEYroJibHUKU. HepaBeHCTBO TPEYroIbHHUKA.

CpoiicTBa W MpHU3HaKW paBHOOEApPEHHOro TpeyrojabHuka. I[Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NMpU3HAKU MapajuieabHbIX NpsAMbIX. CyMMa yriloB TpeyrojibHHKa. BHeniHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyroibHUK. CBOWCTBO MeEOUaHbl IPSMOYTOJIBHOTO TPEYTrOJbHUKA,
npoBeNEHHOW K runoreHy3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpsAMOYTOJIBHBIN TPEYrOJBHUK C yriioM B 30°.

HepaBeHcTBa B TEOMETpUN: HEPABEHCMBO MPey2oibHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U OOJbIIeH cTOpoHE TpeyrojabHuKa. [lepreHauKyasp U HaKIIOHHAsL.

l'eomempuueckoe mecmo mouex. BUCCEKTpHUCA YIVIAa U CEPEAVHHBIN IEPIEHIUKYISAP K
OTPE3KY KaK F€OMETPHUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOMcCTBa. B3aummHoe pacrnosoxeHue
OKpYKHOCTH M npsimoil. KacartenbHass M cekymas Kk OKpyKHOCTH. OKpYKHOCTb, BIIUCAHHAS B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. Ilapamnenorpamm, ero npusHakd M CBOMCTBA. YacTHble ciaydau
napajuieJIorpaMMoB (IIPSAIMOYTOJIBHUK, POMO, KBaJpar), UX IpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Memoo yosoenus meouanvl. Llenmpanvras cummempusi.

Teopema @Daneca u meopema 0 NpPoONOpyuoHanrbHuLlx ompeskax. CpenHue JIUHUH
TpeyrojabHUKa U Tpaneuuu. [{enmp macc mpey2onvHuxa.

Ilooobue mpeyzonvruuxos, xodaghgduyuenm nooobus. Ilpusnaxu nooodus mpeyeoibHUKOS.
[TpumeHneHnne no1o0ust pH pelIeHUH TPAKTUUECKUX 3ajay.

CpoiicTBa miomazneit reomerpuueckux guryp. @opMyisl 1 IUIOMAAM TPEYroNbHUKA,
napajiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruncnenue niomiaaeil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mpu pemieHUH NPaKTUYECKUX
3azad.

CuHyCc, KOCHHYC, TaHT€HC OCTpPOro yIJila MPSMOYTOJBbHOTO TpeyronbHuka. OCHOBHOE
TPHUTOHOMETPUYECKOE TOXIECTBO. TpuroHomeTpuueckue ¢pyHknuu yrinos B 30°, 45° u 60°.

BnycanHbple M LEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTelIbHOM M XOpJAOW. YTJbl MEXIY
XOopAaMM UM CEeKymMMH. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC
Cunyc, kocuuyc, TanreHc yriaoB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



TOX1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemienne TtpeyroibHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
MPaKTUYECKHX 3a/1a4 C UCIOJb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB.

Ilpeobpazosanue noooous. [looobue coomsemcmeeHHbIX 1EMEHMO8.

Teopema o npousgedeHuu ompe3Ko8 xopo, meopemvl 0 NPOU3IBEOEHUU OMPE3KO8 CEKYUUX,
meopema o Kkeaopame KacameibHOLL.

Bekrop, anuHa (MOIyNb) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CkanspHO€ NpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YpaeHeHnuss npsamou W OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MHa okpyXHOCTH. ['pagycHas v paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

Heuoicenuss  naockocmu U @HympenHue — cummempuu  Quayp  (21emenmapHvle
npeocmasnenus). Ilapannenvusiii nepenoc. Illogopom.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJILTATEI OCBOEHHW [TPUMEPHOM
PABOYEN ITPOIPAMMbI KYPCA «'EOMETPUI»
(ITO TOJAM OBYYEHUA)
OcBoenue yueOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSs
JIOJDKHO 00€CIIeunBaTh TOCTHIKEHUE CIISIYIOIIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

PacriozHaBaTh UM3yueHHblE TeOMETpHUYECKHE (UTyphl, ONpeAeNsiTh UX B3aUMHOE
pacroyio’)keHue, M300pakaTh TI'€OMETpHUYECKHE (UTYpBI; BBIIOIHATH YEPTEXKU IO YCIOBHUIO
3amaun. M3MmepATh JMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemare 3a1auv HAa BBIYMCIICHHWE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B pEalbHON YKU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ITUX 0OBEKTOB 10 MOPSAIAKY BETUYHHBI.

Ctpouth 4epTeku K TeOMETpUYECKUM 3ajjadyaM (C MCIOJb30BAaHUEM CMBICIOBON OMOpHI:
HaBO/IAIIME BOIPOCHI H/UITH AITOPUTMA YICOHBIX NCHCTBUI).

ITonp30BaTbcsd NpPHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh IPU3HAKK U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOINTH TOKA3aTEIBCTBA HECIOKHBIX TEOMETPUYECKHUX TEOPEM.

[Tonp30BaTbcs NpHU3HAKAMU PAaBEHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEHICHUU
reOMETPUYECKUX 3a7ad (C HCIHOJIb30BAHMEM 3pPHUTEIbHOM HArSJAHOCTH W/WIM BepOaTbHOU
OTIOPBHI).

OnpenensaTh NapaiieNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3dyeT ¢ HUMHU
cekymas. Onpeaenars NapajIeIbHOCTh NPSIMBIX C ITOMOIIBK) PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[TpoBOIUTH BBIYMCICHUS W HAXOJUTh 4YHCIOBble M OYKBEHHBIE 3HA4YCHHUs YIJIOB B
FEOMETPUYECKUX  3aJadaX C  HUCIOJIB30BAHWEM CYMMBI  YIJIOB  TPEYTrOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeNbHBIX
NPSMBIX CEeKylIel. PemaTe npakTHYecKue 3a1a4n Ha HaXO0KJICHUE YTIJIO0B.

HMeTs npencTaBieHue O MOHATHE TEOMETPUYECKOIO0 MECTA TOYEK.

DopMyIUpPOBaTh ONPENEIICHNAS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUHU 3a/1a4.



OpueHTHpOBaTbCSl B TMOHATHUSAX: OMNMCAHHAs OKOJO TPEYrOJIbHUKA OKPYKHOCTb, LIEHTP
OTMMCaHHOW OKpykHOCTH. OrnepupoBaTh Ha 6a30BOM ypoBHE (haKTaMHu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJbHUKA MTEPECEKAOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIICHIUKYISPHI
K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJTHON TOUKE.

OpueHTUPOBAThCS B TIOHATUSAX M ONEPHPOBaTH Ha 0a30BOM YypOBHE: KacaTellbHas K
OKPY>KHOCTH, T€OpeMa 0 TePICHIUKYIIPHOCTH KacaTeIbHOW M pajnyca, MPOBEAEHHOTO K TOYKE
KacaHMsl.

HmeTp mpencTaBiieHHE O MPOCTEHIINX TNeOMETPUYCCKHX HEPaBEHCTB, UX MPAKTHUYECKOM
CMBICIIE.

[TpoBOIUTH OCHOBHBIC TEOMETPHUYECKHE MTOCTPOSHHSI C TIOMOIIBIO IIUPKYJIS M IMHCUKH.

8 KUIACC

Pacmo3naBate OCHOBHBIE BHbI I-IeTI:IpéXYl"OJIbHI/IKOB, HUX J3JICMCHTBI, IIO0JB30BATBCA HX
CBOICTBaMH MPU PELICHUH FT€OMETPHUUECKUX 3a]1au.

OpueHTHPOBaTHCS B IOHITHH — TOUKHU MEPECCUCHUST MEJIMaH TPEYroabHUKA (LIEHTPa Macc)
B pEILICHUU 3a7ay.

Buiamers nouATHEM CpelHEN JIMHUU TPEYrOJIbHUKA W Tpaleluu, IPUMEHATh UX CBOWCTBA
[IPU pelIeHUH MPOCTEUIINX reOMEeTpUIecKuX 3a1ad. Mimets npeacrasienue o Teopeme Daneca u
TCOPEMC O NPONMOPLHUOHAIBHBIX OTPC3KaX, MPUMCHATH UX JJI PCIICHUA NPAKTUYCCKUX 3ajayd (C
OTOPOM HA 3pPUTENBHYIO HATJIATHOCTH).

[TpuMeHsTh pU3HAKU OO0 TPEYTOJIbHUKOB B PEIICHUN HECIOKHBIX T€OMETPUUYECKUX
3ajad.

[Tonb3oBatbess Teopemoil [ludaropa nns pemieHUss reoOMETPUUYECKMX U MPAKTUYECKUX
3ajad.

Brnaners moHsTHSIMEH CHHYCA, KOCHMHYCA M TaHT€HCa OCTPOTrO YIyia MPsIMOYTOJIBHOTO
TpeyroibHUKa. [lonb30BaThCA ATUMU TOHATUSAMHU JUIsl PEUIEHUs MPaKTUYECKUX 3aj1ad (mpu
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM TIPABUJIIA).

Bbraucnsate  (pa3auuHbIME - crioco0amMu) (C  OMOpOH Ha CHPaBOYHYH HH(POPMAIIHIO)
IIoNIa/lb TPEYrojdbHUKA W IUIOLIAJM MHOTOYIOJBHBIX (UTryp (MONb3YSCh, € HEOOXOIUMO,
KanbKynaTopoM). [I[puMeHsITh MOTydeHHbIE YMEHHUS B TPAKTUUECKHUX 3a]a4ax.

BJ'Ia]leTB MOHATHUSAMU BIHHCAHHOI'O W HOCHTPAJIBHOTO YyIJjia, HCIOJb30BATH TCOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
P PEIIEHUHU MTPOCTEUIIINX TEOMETPUICCKUX 3a/1ad.

Branets MoHATHEM OMHMCAHHOTO YETBHIPEXYTOJbHHUKA, MPUMEHSATh CBOMCTBA ONMHCAHHOIO
YEeTBIPEXYTOJIBHUKA ITPU PEILIEHUHN MTPOCTEUIINX 3a1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKHUE MOJAENIU AJif
3a1a4 peaanoﬁ JKU3HHU U ITPOBOJUTH COOTBCTCTBYIOIUC BBIYHMCICHUA C IPUMCHCHHUEM HOI[O6I/I$I
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpHUYECKHE (YHKLUMU OCTPBIX YIJIOB, HAXOAMTh C HUX TOMOIIBIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJIbHMKA  («PEIIEHHE MPSIMOYTOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaJbKYJISATOpa) IJIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonb30BaTbes (hopMysnaMu MPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOKIECTBOM
JUIsL HAXOKJEHUS COOTHOUIEHMM MEXIy TPUTOHOMETPUUYECKHMH BEIWYMHAMU (C ONOpOM Ha
CIIPaBOYHYI0 HH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUISl HAXOXIECHUS Pa3IMYHbBIX AJIEMEHTOB
TpPEeYrojbHUKa («pEHIeHHE TPEYroJbHUKOB»), MPUMEHATh MX TIPU PEIIEHUU MPOCTEUIINX
F€OMETPUUYECKUX 3ajau.

Brnaners nonstusMu npeodpazoBaHus 000U, COOTBETCTBEHHBIX JIEMEHTOB MOJIOOHBIX
¢uryp. [Tonp3oBarbest cBOMCTBaMU 110100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHMHBI U



HaXOJUTh YIIIbI Y OJOOHBIX (HUTYp (10 anropuTMy yueOHbIX aeicTBHif). [IpuMeHsATh cBOiicTBa
noao0usi B MPaKTHYECKUX 3ajadax. YMeTh IPHUBOAUTH HpPUMEpPbI MOAOOHBIX GUIYp B
OKPY’KAIOILIEM MUDE.

[Tonp3oBaTbess TeopeMaMu (IO BU3YaJIbHOW ONOpE) O HMPOM3BEAECHUU OTPE3KOB XOPH, O
IIPOU3BEIECHUHU OTPE3KOB CEKYIUX, O KBaAPaTe KaCaTCIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IIOHUMAaTh HX TE€OMETPUYECKMH M (PU3MYECKHH CMBICH,
OPUMEHATh MX B PELICHUM T'eOMETPUYECKUX W (u3nyeckux 3anad. [IpuMeHsTh cKalaspHOe
IIPOU3BEICHUE BEKTOPOB JJIsl HAXO0XACHUA JUIMH U YIJIOB.

ITonb30BaTbcss METOAOM KOOpPAMHAT HAa IUIOCKOCTH, IIPUMEHATH €ro B PEUICHUU
TFEOMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnagers NMOHATHAMU NPaBUIBHOTO MHOTI'OYTOJIBHMKA, JJIMHBI OKPY)KHOCTH, JJIMHBI AYTU
OKpPYXHOCTU M PaJMaHHON Mephl yria, yMeTh BBIYMCIATH IUIOIIA[bL Kpyra M ero yacred (c
OMOpoOil Ha crnpaBoyHYI HHGpOpManuio). [IpuMeHSTh MONydyeHHBIE YMEHHS B HPAKTUYECKHX
3aJa4ax.

Haxomute ocu (Wim LEHTpPHI) CUMMETpUU (PUTYp, TPUMEHSTH ABIKEHHS IUIOCKOCTH B
IIPOCTEHMIINX CITydasiX.

IIpuMeHATH MONY4YEHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTh MAaTEMAaTU4YECKHE MOJEIU JIA
3ajjay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (T10Ib3YACh, I'71€ HEO0X0UMO, KaJIbKYJIATOPOM).
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