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PABOYAA NPOIrPAMMA YHYEBHOIO KYPCA
"F’EOMETPUA". 7-9 KITACCbl

LEEMN U3YYEHUA YYEBHOTO KYPCA

«MareMaTuKy ysKe 3aTeM yYUTH HAJ0, YTO OHA YM B IIOPAIOK
IPUBOIUT», — IUCAJ BeJINKUH pycckuil yuenniit Muxani Bacunbe-
BuY JlomoHocoB. I B 5TOM COCTOUT OJHA U3 ABYX Ilejiell 00yueHusd
reoMeTPUU KaK COCTABHOM UACTU MaTeMAaTUKU B IITKOJIE. DTOM Iean
COOTBETCTBYET JAOKasaTeJbHAaA JIMHUS IIPEINoJaBaHUSA TeOMEeTPUU.
Crnenys mpencTaBieHHOI paboueil mporpaMMe, HAUUHAA C CEHEMOTO
KJacca Ha YPOKaX reoMeTPUU 00yUaIOIIUICsa YUYUTCA TPOBOAUTE J0-
KasaTeJbHbIE PACCYKAEHUA, CTDOUTD JIOTUUYECKE YMO3aKJIIUEeHN T,
IOKAa3bIBATh UCTUHHBIE YTBEPIKIEHUSA U CTPOUTHh KOHTPIPUMEDHI K
JIO}KHBIM, TPOBOAUTH PACCYKAEHUS «OT IPOTUBHOTO», OTJINYATH
CBOIICTBA OT IPU3HAKOB, (hOPMYINPOBATH OOPaTHBIE YTBEPIKIECHUA.
YueHUK, OBJIaIeBIIINI NCKYCCTBOM PACCYKAaTh, OyAeT IPUMEHATH
ero 1 B OKpy:KamwIei :kus3uu. Kak nucai reomerp u nexaror irops
®epoporuu IlapeiruH, «JIOIBMU, ITOHUMAKIUMHI, YTO TAKOE JI0-
Kas3aTeJIbCTBO, TPYAHO U fake HEBO3MOXKHO MAaHUITyJIUPOBATh» . I B
5TOM COCTOUT Ba’KHOE BOCIUTATEJILHOE 3HAUEHUNE U3YUEHUA TeoMe-
TPUU, IPUCYINlee UMEHHO OTeUeCTBEHHOI MaTeMaTUUYeCcKOoil IITKOoJIe.

BwmecTe ¢ TeM aBTOPBI mPOTPaMMbI IPENOCTEPETAIOT YUUTEJIA OT
UBJUITHETO (hopMain3Ma, 0OCOOEHHO B OTHOIIIEHUM HavyaJ M OCHOBA-
HUH reomerpun. @paniysckuit mareMaTuk ¢Kau [[befoOHHE IO 3TO-
MYy IIOBOJAY BBICKasaJicsd Tak: « HTo KacaeTcs JeJUKAaTHON IPo0IeMbl
BBEIEHUS «aKCUOM», TO MHE Ka)KeTCdA, UTO Ha IMEePBBIX ITOpax HYMXK-
HO B0OOIIe m3beratb MPOM3HOCUTHL caMoO 3TO cyioBo. C Apyroi :xe
CTOPOHBI, He CJEAyeT yOycKaThb HU ONHON BO3MOKHOCTU IaBaTh
IpUMEPHI JIOTHUYECKUX 3aKJIOUEHN, KOTOPbIe KyZa B OOJIbIIIEl Me-
pe, ueM maes akCHUOM, ABJAIOTCA UCTUHHBLIMU U €IWHCTBEHHBLIMU
OBUTATEJIAMY MATEMaTUUYECKOTO MBIIIJIEHUI » .

Bropoii menbro M3yueHUs TeOMeTPUU ABJISIETCS MCIIOJIb30BAHUE
€é KaK MHCTPYMEHTA IIPU PeIlleHNM KaK MaTeMaTHUYeCKUX, TaK U
OPaKTUYECKUX 3a/ad, BCTPEUAIOIINXCA B pPeaJbHOI Ku3HU. OKOH-
YUBIIUNA KYypPC F€OMETPUU IITKOJBHUK MOJKEeH OBITb B COCTOSIHUU
OIIPeeIUThL TEOMETPUUECKYIO (QUTYyPY, ONMKUCATH CJIOBAMU JAHHBIN
YyepTEIK UJIW PUCYHOK, HAWTH ILIOHIAAb 3€MeJIbHOTO yJacTKa, pac-
CUUTATh HEOOXOAUMYIO AJMHY OITOBOJIOKOHHOTO Kabessa WU Tpe-
OyeMble pasMephl rapaka IJs aBTOMOOUJISA. ITOMY COOTBETCTBYET
BTOpPAasi, BEIUYUCIUTEbHAA JIUHUA B UBYUEHUU TeOMETPUU B IITKOJIE.
JlaHHasA mpakTuyecKas JIMHUS ABJSETCA He MeHee Ba'KHOM, UeM
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nepBad. Emé IlmaTtou mpeanuceiBajl, 4ToObI «Tpaskaane IIpekpac-
HOTO TOPOJiIa HU B KOEM cJiyuae He OCTaBJISJIN IeOMeTpuio, Belb He-
MaJIOBaYKHO Jaske ITOO0UHOe e€ IpuMeHeHre — B BOEHHOM [eJie 1a,
BIOPOYEM, ¥ BO BceX HAyKaX — JJIdA JIYUIIIero UX YCBOEHUA: Mbl BeIb
3HaeM, KaKas 0eCKOHeUHas PasHUIla CYIIeCTBYeT MeKY YeJJOBEKOM
HPUYACTHBLIM K I'€OMETPUY U HEIPUIACTHBIM» . [[JIsT 3TOr0 yUIUTEIIO
PeKoOMeHyeTcss mIoA0UpaTh 3aJaur IPaKTUUECKOro XxapaKrepa AJisd
paccMaTpuBaeMbIX TE€M, YUUThH JIeTell CTPOUTh MaTeMaTuYecKue MO-
e PeajbHBIX JKUBHEHHBIX CUTYaIluii, IPOBOAUTH BEIUUCICHUA U
OIIeHUBATH aIeKBAaTHOCTD MOJIYUEHHOTO pedyabTaTa. KpailiHe BasKHO
HONUEPKUBATH CBA3YU I'€OMETPUU C JPYTUMU IIpeAMeTaMu, MOTHUBU-
poBaThH MCIIOJIB30BATDH OIIPeNeSIeHUA TeOMEeTPUUYEeCKuX (PUTyp U MOo-
HATUHN, IeMOHCTPUPOBATH IPUMEHEeHNEe MOJYUYeHHBIX YMEeHU B Qu-
31Ke U TeXHUKe. ITU CBA3U HamboJiee APKO BUIHLI B TeMax «Bek-
TOPBI», « TpUroHOMETPHUUECKME COOTHOIIIEHU » , « MeTo  KOOPAMHAT »
u «Teopema IIudgaropas.

B zaksioueHue comniémMesa Ha BeJIUKOr0 MaTeMaTHUKa 1 aCTPOHOMA
HNorauna Kemiaepa, uToOBI eIlé pas IMOAUEPKHYTh M MeTalpeaMeT-
HOe, W BOCIIUTATeJbHOe 3HaueHue reomerpun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei”!.

MECTO YYEBHOTO KYPCA B YYEBHOM IMJIAHE

CorsacHo yuebHOMY ILIaHYy B 71—9 KJaccax maydyaeTcs yueOHBIN
Kypc «['eomeTpusa», KOTOPHII BKJIOUAET CJAEAYIOIINE OCHOBHBIE Pa3-
nenbl comep:kaHusA: «l'eomerpuueckme (PUIypbl W UX CBOHCTBa»,
«VlamMepeHUe TeOMETPUUYECKUX BEJIUUUH», a TaKiKe «lleKapToBBI
KOOPAWHATHI Ha IIJIOCKOCTU » , « BEKTODHBI», « [[BUIKEHUA IIJTOCKOCTH »
u «IIpeobpazoBanusA MOZOOUA» .

VuebHBIN IJIAH IIPeAyCMaTPUBaeT U3yUueHe TeoMeTpun Ha 6a30-
BOM YPOBHE, MCXOAA W3 He MeHee 68 yueOHBIX YacOB B yuyeOHOM
rony, Bcero 3a Tpu roga obyuenus — uHe meHee 204 uacos.

T'eomeTpusa equHa u BeuHa, oHa Osucraer B Boskbem ayxe. Hama npu-
YJaCTHOCTH K Heﬁ CIIYUT OJHUM U3 OCHOBaHHﬁ, II0 KOTOPBIM YeJIOBEK
moJnkeH ObITh oOpasom Boxxkbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)

MATEMATUKA. 5—9 knacchl 71



COAEPXAHUE YYEBHOT0 KYPCA (N0 rOAAM OBYYEHUA)
7 Knacc

HauanbHble moHATUA TeoMeTpuu. TouKa, mpAMasd, OTPE30K, JyY.
VYros. Buasr yrinos. BeprukaibHble 1 CMesKHBIE YIJIbI. BucceKTpu-
ca yraa. JlJomanasa, MHOTOYTroabHUK. [lapaiiebHOCTD U IePIEeH U~
KYJIAPHOCTD MIPAMBIX.

CumMmerpuunble (purypbl. OCHOBHBIE CBOICTBa OCEBOM CHMMe-
Tpuu. [IpuMepbl CUMMETPUU B OKPYKAaIOIIIEM MIpe.

OcHOBHBIE IIOCTPOEHUS C MOMOIILIO IIUPKYJIA U JUHEHKH.

Tpeyroaruuk. BwicoTa, mMenmaHa, OMCCEKTpHca, UX CBOMCTBA.
PaBHOOeapeHHbBIN 1 PABHOCTOPOHHUI TPEeyroJbHUKN. HepaBeHCTBO
TPEeyTroJbHUKA.

CpoiicTBa U HPU3HAKMW PaBHOOEIPEHHOIO TpeyroJbHuKa. IIpu-
3HaKU PaBEHCTBA TPEYTOJbHUKOB.

CpoiicTBa M IpPHU3HAKHU IapaLIeJbHBIX IpAMBIX. CymMMa yriioB
TpeyroJbHUKa. BHeITHNe yIyIbl TPeyroJbHUKA.

IIpaMoyroapHbIii TpeyroJabHUK. CBOMCTBO MeOUaHBI IIPAMO-
YTOJIBHOTO TPEYTOJbHUKA, IPOBEAEHHON K ruioTeHyse. IIpusHaku
paBeHCTBA IPAMOYTOJbHBIX TPEYTOJAbHUKOB. IIpAMOYTOIBHBIN TpPE-
YroJIbHUK ¢ yriom B 30°.

HepaBencrBa B reomeTpuu: HEpPaBEHCTBO TPEYTrOJbHUKA, Hepa-
BEHCTBO O IJIMHE JOMaHOii, TeopeMa O OOJBIIIeM yrJjie W OOJIbIIeil
CTOPOHE TPeyroJbHUKA. [leprneHanKyasap u HaKJOHHAA.

T'eomeTpuueckoe MeCcTo TOUeK. BrucceKTpuca yria 1 cepeaunHHbIT
HePHeHANKYJIAP K OTPE3Ky KaK reoMeTpUUYecKUe MecTa TOUeK.

OKpPYKHOCTH U KPYT, XOpJa U AUuaMeTp, X cBoiicTBa. BzauMHoe
pacmoJiosKeHre OKPYyKHOCTH U npamoii. KacarenbHas u ceKyIimnasa K
OoKpy:KHOCTH. OKPYsKHOCTD, BIIMCAHHAaA B yroJ. BimcaHHasa u Ommu-
caHHasdg OKPYKHOCTU TPEyTrOJbHUKA.

8 Knacc

YerpipéxyroabHuku. [lapanigenorpaMM, ero Mpu3HaAKW U CBOM-
cTBa. YacTHbIe ciyyan mapajjiegorpaMMoB (IIpAMOYTOJIbHUK, pOMO,
KBagparT), UX NPUBHAKU U CBOiicTBa. Tpamernusa, paBHOOOKaA Tpa-
menus, eé CBONCTBA 1 IIpU3HAKU. IIpaMoyroabHas Tpameius.

Meron yaBoenusa menuanbl. lleHTpasbHaA CUMMETPHUA.

Teopema @Pajsieca u TeopeMa O IIPOIOPIMOHAJIBHBIX OTPE3KAaX.
CpenHue JUHUY TPeyroJbHUKA U Tpanenuu. [leHTp Macc TpeyroJinb-
HUKA.

ITono6Gue TpeyronbHUKOB, KoadduiueHT nogodus. IIpusuaku mo-
nobus TPeyroJabHUKOB. [IpruMeHeHMe TOg00us IIPU pPeIlleHnun IpakK-
TUYECKUX 3aJad.
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CpoiicTBa ILIOHIaAel TreoMeTpuuecKux Quryp. PopMyabl Oad
IJIONTAAU TPEeYyroJbHUKA, IIapaJJejgorpaMmma, pomba U Tpaleiuu.
OrHoIlleHUe ILIoNIane Mogo0OHBIX (PUTYD.

Broiuuciaenue miomianeil TpeyroabHNKOB 1 MHOTOYTOJBHUKOB Ha
KJeTyaToii Gymare.

Teopema IIudaropa. IIlpumenernue Teopembl Iludaropa mpm pe-
IIeHNN IPaKTUYECKUX 3amad.

CuHyc, KOCUHYC, TAHTE€HC OCTPOTO yIJja IIPAMOYTOJBHOTO Tpey-
rojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIeCTBO. Tpuronome-
Tpudeckue pyHKmum yriaos B 30°, 45° m 60°.

Bnucanuble u meHTpaJabHbBIE YIJIBI, YIOJI MEXKAY KacaTeJbHOU U
XOpIoU. YTJIBI MEXKAY XOPJaMW U CeKyInuMUu. BimcaHHBIE U OIIU-
CaHHBIE YeTHIPEXYTOJbHUKU. B3aumMHOE pPAaCIOJIoKeHue JIBYX
okpyskHOCcTeii. Kacanue okpysxHocTeii. O0I1e KacaTe/JIbHBIE K IBYM
OKPYIKHOCTSM.

9 Knacc

Cunyc, KocuHyc, TaHreHc yriaos ot 0 mo 180°. OcHoBHOE TpHUTO-
HOMETPUUECKOe TOXKIeCTBO. POpPMYJIbl IPUBEIEHUS.

Pemrenue tpeyronsHuKoB. TeopemMa KOCUHYCOB U TeOopeMa CUHY-
coB. PellleHne mpaxTHUECKHUX 3a1a4 C KCIIOJIb30BAHUEM TEOPEeMbI
KOCUHYCOB U T€OPEMBI CUHYCOB.

IIpeobpasoBanue momobusi. Ilogqob6re COOTBETCTBEHHBLIX B3JIEMEH-
TOB.

Teopema o Ipou3BeIeHNN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEIE-
HUU OTPE3KOB CEeKYIUX, TeopeMa O KBaJpaTe KacaTeJbHO.

BekrTop, namHa (MOAyJsib) BEeKTOpa, COHAIPABJIEHHBIE BEKTODHI,
IPOTUBOIIOJOKHO HAIPaBJEeHHBIE BEKTOPHI, KOJJIMHEAPDHOCTb BEK-
TOPOB, PABEHCTBO BEKTOPOB, Ollepaliuu Haja BeKTopamu. Pasioxke-
HUEe BEKTOpa II0 IBYM HEKOJIIMHeapHBIM BeKTopaM. KoopIumHATHI
BexkTopa. CraJasipHOE IPOU3BEeIeHNEe BEKTOPOB, HPUMEHEHWEe IJIs
HaXOMKJIEeHUA IJIUH U YIJIOB.

JexapToBbl KOOPAWHATHI Ha IIJIOCKOCTU. ¥ PABHEHUS MPAMOUN U
OKPY’KHOCTU B KOODAWHATAaX, IepeceueHre OKPY:KHOCTEH W Ips-
MbBIX. MeToa KOOpAWHAT U ero IIpuMeHeHUe.

IIpaBunpHBIE MHOTOYTOJBbHUKY. [[IHA OKpYsKHOCTHU. ['pagycHaA
U paaguvadmHasi Mepa yrJa, BLIUKCJIEHWE AJUH Iyr OKPYKHOCTE.
IInomane Kpyra, ceKTopa, cerMeHTa.

IBuixeHus IIJIOCKOCTH ¥ BHYTPEHHUE cuUMMeTpuu Guryp
(ameMeHTapHBIE TpeacTaBieHusd). [lapanaenbHblil mepeHoc. I1oBo-
por.
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MAAHWUPYEMBIE NPELMETHBIE PE3YJIbTATblI OCBOEHMA PABOYEW
MPOrPAMMbI KYPCA (N0 FOJAM OBYYEHUA)

OcBoenmne yuebHOTO Kypca «['eomeTrpums» Ha ypOBHE OCHOBHOIO
0011ero o0pasoBaHus JOJIMKHO 00eCIIeUMBATD JOCTUMKEHUE CJIEeAYIO-
X IpeaMeTHBIX O6pa.‘30BaTeJIbHBIX pe3yabTaToB:

7 Knacc

= PacrosHaBaTh n3ydyeHHbIe reoMeTpuYecKue (hUrypsl, ONpeneasiTh
WX B3aWMMHOE PaCIIOJIO}KeHUe, n300paskaTh reoMerpudyeckue Gu-
I'yPbI; BBIIIOJHSTh YEPTEKU 10 YCJIOBUIO 3amauu. VsMepsAaTs Jiu-
HeliHble U YIJIOBBIE BEJIMUYMHBI. PeIaTh 3ajauy Ha BbIUHCJIEHUE
IJINH OTPE3KOB M BEJIUYUH YIJIOB.

= [TesaTh TPyOyIO OI[EHKY JIMHEMHBIX U YIJIOBBIX BEJIMUUH IIPEIME-
TOB B peajibHOM KU3HIN, PAa3MepPOB IIPUPOLSHBIX 00BEeKTOB. Pas-
JUYATh Pa3Mephl 9TUX 00beKTOB II0 IMOPAAKY BEJIUUUHBI.

= CTPOUTH UEePTEKU K I'eOMeTPUYECKUM 3aqadaM.

= [Tosib3oBaThCA MIPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJb-
30BaTh IPUBHAKU W CBOMCTBA PABHOOEAPEHHBIX TPEYrOJbHUKOB
IpHU pelleHuu 3aaad.

= [IpoBOAUTE JIOTUUYECKHE PACCYIKICHUS C UCIIOJIb30BAHIEM reoMe-
TPUUYECKUX TEOPEeM.

= [Tosib30oBaTBHCSA IPU3HAKAMYU PABEHCTBA IIPAMOYIOJIBHBIX TPEY-
TOJBHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEAEHHOM K TI'UIOTEHYy3e
HPAMOYTOJBHOI'O TPEYrOJIbHUKA, B PEIIEHNN reOMETPUUECKUX 3a-
rau.

= OmpeneasTh IapajiebHOCTD IIPSIMBIX C IIOMOINBIO YIJIOB, KOTO-
prle o0pasyer ¢ HuMU cekKymiasa. OmpeneasaTh IapajebHOCTh
OPAMBIX C IIOMOII[bIO PABEHCTBA PACCTOSAHUI OT TOUEK OQHOI IIPs-
MOH 10 TOUEK APYTOU ITPAMOI.

= Pemrats 3ajaun Ha KJeT4yaTou Oymare.

= [IpOBOAUTL BBIUMCJIEHUSA W HAXOAUTHL YMNCJIOBLIE UM OYKBEHHBIE
3HAUEHUs YIJIOB B I'€OMETPUUYECKUX 3aJadaxX C HCIIO0Jb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB, CBOICTB
YIJI0B, OOpasOBAHHBIX IIPU IIEPECEUEHUU IBYX IIapajlieIbHBIX
OpAMBIX CeKyIei. Pemmarh npakTUUecKue 3aJauyd Ha HAXOMKIe-
HUE YTIJIOB.

= Birlazers MOHATHEM IeOMEeTPUYECKOTO MeCcTa ToOUeK. ¥ MeTh OIIpe-
IeJIATH OMCCEKTPUCY yIJIa U CePeNUHHBIN MePIeHIUKYJISAP K OT-
Pe3Ky KaK reoMeTpUUecKue MecTa TOUeK.

= @OopPMYIUPOBATH OIIPEIESIEHUsI OKPYIKHOCTH U KPyra, XOPIbl U
IraMeTpa OKPYKHOCTU, IIOJIb30BAThCA UX CBONCTBaMHU. ¥ MeTh
OPUMEHSATh 9TU CBOWCTBA IPU PEIIeHUH 3a1ad.
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= Biragers IMMOHATHEM ONHCAHHOM OKOJIO TPEYTrOoJIbHUKA OKPYIKHO-
CTH, YMETh HaXOIUTh eé meHTp. llonb3oBarbca (paxTamMmm 0 TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYyTroJIbHUKA IIepeceKarmTcs B OOHOI
TOYKE, I O TOM, UTO CepPeJMHHbIe HePIeHAUKYJIAPEI K CTOPOHAM
TPeyroJibHUKAa IIepeceKaioTcsa B OJHOW TOUYKe.

Biagers moHATHEM KacaTeJbHOW K OKPYKHOCTHU, IIOJH30BATBLCS
TEOPEeMOM O MePIEeHAUKYJIIPHOCTH KacaTeJbHOU U paguyca, Ipo-
BEIEHHOTO K TOUKEe KacaHWsd.

ITonp30oBaThCcs IIPOCTEUNIMMU T'€OMETPUYECKHMMU HepaBeHCTBa-
MU, IIOHUMAaTh UX HpaRTI/IquRI/Iﬁ CMBICJI.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHNE MOCTPOEHUS C IIOMOIIBIO
MUPKYJIAA U JUHEHKH.

8 Knacc

PacmosnaBaTh 0OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 9JIEMEH-
THI, IOJIL30BAThCA WX CBOMCTBAMU IIPU PEIIEHUU I'eOMeTpUYe-
CKUX 3ajad.

ITpumeHATH CBOMICTBA TOUKU IlepecedeHNsa MeJuaH TPeyroJbHIKa
(mmeHTpa Macc) B pellleHuun 3amad.

Biamers monATHMeM cpefHel JUHUU TPEYTOJbHUKA U TPANEIUN,
IPUMEHATHh UX CBOMCTBA IIPU PEIIeHUU I'eOMETPUYECKHUX 3a7adu.
ITonbp3oBaThCcA Teopemoit Pajieca U TEOPEMOI O IIPOIIOPITUOHATb-
HBIX OTPE3KaX, IPUMEHATD UX JJIs PEeIIeHUA IPAKTUYeCKUX 3a7au.
ITpuMmeHATH TPU3HAKY TONO0UA TPEYTOJIbHUKOB B PEIIIEHUN I'e0-
MeTPpUYeCKUX 3aad.

ITonbzoBarbeca Teopemoit Iludaropa naa pelreHus reomerpuue-
CKUX U IpaKTUUYeCcKuX 3axa4u. CTPOUTH MaTeMaTUYECKYI0 MOIEIb
B IPAKTUYECKUX 3a7jaUaX, CAMOCTOATEJIHHO AejIaTh YePTEX U Ha-
XOJUTH COOTBETCTBYIOIIE IJIUHBI.

Biamers morATHAME cMHYCA, KOCUHYCAa U TAHTEHCA OCTPOTO yTIJja
OIPAMOYTOJBHOTO TpeyroabHuKa. Ilonb30BaThCA 9TUMU HOHATUS-
MU VIS PelIeHnA TPAaKTUYEeCKUX 3akad.

Buruncaars (pa3aiuyHBIMU cIIoco0aMM) IJIONIAAb TPEYTOJbHUKA U
IJIOIIAA MHOTOYTOJBHBIX (Uryp (Ioab3ysach, Iae HeoOXOAMMO,
KaabKyaAaTopoM). IIpuMeHATHh mOSyueHHBIEe YMEHUA B IpaKTHIUe-
CKUX 3aJauax.

Brnagers noHATHAMY BIMCAHHOTO U IIeHTPAJIBLHOTO yIJa, UCIIOJIb-
30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, YIJIaX MEXAY Xopaamu (ce-
KYIIUMHI) U yIJjle MeXXAY KacaTeJIbHOU U XOPAOil HpU pelleHUun
TeoOMeTPUUYECKUX 3a7ad.

Brnagers noHATHMEM ONMCAHHOTO YETHIPEXYTOJNBHUKA, IPUMEHATH
CBO¥ICTBA OMMCAHHOTO YETHIPEXYTOJBHUKA IIPU PeIlleHnu 3amad.
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= [IpyMeHATh HOJIyYeHHbIe 3HAHUA HA IPAKTUKE — CTPOUTH MaTe-
MaTHYeCKMe MOIEJU IJIs 3amau PeaIbHON JKM3HU U IIPOBOAUTH
COOTBETCTBYIOIIE€ BEIUNCJICHUSA C IIPUMEeHEHNEeM IIOL00UA U TPU-
roHoMeTpuu (MMOJIb3YACH, TIe He0OXOAUMO, KAJIbKYJIATOPOM).

9 Knacc

3HaTh TPUTrOHOMETPUUECKre (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH
C WX TOMOINBIO PA3JIUUYHBLIE JIEMEHTHI IIPAMOYTOJLHOTO TpPey-
TOJIbHUKA («pellleHre IIPAMOYTOJbHBIX TPEeyroJbHUKOB» ). Haxo-
IUTH (C TTOMOIIBIO KAJbKYJIATOPA) AJANHBI U YIJIBI OJI HeTab mu-
HBIX 3HAUYEHUMN.

ITonb3oBaThbesa GopMyIaMu MPUBEAEHUS W OCHOBHBIM TPUTOHO-
MeTPUYECKUM TOMKIECTBOM AJIA HAXOMKIEHUSI COOTHOIIIEHUH MerK-
Iy TPUTOHOMETPUUYECKUMU BeJTUUNHAMH.

Hcnoabp3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB IJIsI HAXO0MKIEHU A
PA3INUYHBIX 5JEMEHTOB TPEYroJbHUKA («pelleHre TPeyroJbHU-
KOB»), IPUMEHSATh UX IIPU PeIlleHNU I'eOMeTPUUYEeCKUX 3aaad.
Biagers moHATHAMU TpeoOpasoBaHUA ITOJZOOMA, COOTBETCTBEH-
HBIX BJIEMEeHTOB II000HBIX (Guryp. Ilosb3oBaTbcs CBOMCTBAMU
mom00MsA TPOU3BOJIBHBIX (DUTYD, YMETh BBIUNCIATDL AJIWNHBI U HAa-
XOOUTH YIJIbI Y TOAO0HBIX (puryp. IlpuMeHATs cBOMCcTBA TOA00MS
B IPAKTUYECKUX 3aladaxX. ¥ METh IPUBOIUTE IIPUMEPHI IIOJOOHBIX
(puUryp B OKPYKaIoIleM MUpPeE.

ITonb3oBaThCA TeopeMaMuM O IIPOMBBEAEHUU OTPE3KOB XOPH, O
IpPOM3BeNeHNN OTPE3KOB CEeKYIINX, 0 KBaJpaTe KacaTeJbHOM.
ITonb3oBaThCA BEKTOPaMU, IIOHUMATh UX TeOMeTpUUYecKuil u Gu-
3UYECKUI CMBICJ, IPUMEHSATh UX B PEIIeHNN IeOMEeTPUUECKUX U
dusmueckux 3amad. [IpuMeHATH CKaJIAPHOE IPOM3BEJEHIE BEK-
TOPOB [JIsI HAXOMKIEHUS IJIUH U YIJIOB.

ITonb3oBaThHCA METOOOM KOOPAMHAT HAa IIJIOCKOCTH, IMIPUMEHATDH
ero B peIleHUU I'eOMeTPUUYECKUX U MPAaKTUUYEeCKUX 3a7ad.
Biazers TOHATUAMU NTPABUJIBHOTO MHOTOYTOJbHUKA, MIJIUHBI
OKDPYKHOCTH, IJINHBI IYTY OKPYsKHOCTUA U PAAUAHHON Mepbl yria,
YMeTh BBIUUCIATD ILJIOINAAL KPYyTra U ero yacrteii. [IpuMeHATH 11o-
JyUYeHHble YMEeHHUA B IPAKTUYECKUX 3aJadax.

Haxoauth ocu (UaM IEHTPHI) CUMMETPUU (PUTYDP, NMPUMEHATDH
IBUKEHUS IIJIOCKOCTH B IIPOCTEUINUX CAyUaAIX.

ITpuMeHATH MOTyUeHHbIe 3HAHUA Ha IPAKTUKe — CTPOUTH MarTe-
MaTUYeCKUe MOMIeJU IJis 3aJau PeaibHON JKM3HU U IPOBOAUTH
COOTBETCTBYIOIME BBIUUCJICHUSA C IIPUMEHEeHUeM IIO00usa U TPU-
TOHOMETPUUECKUX PYHKIUH (II0JIb3YACh, I'le He00XOANMO, KaJb-
KYJATOPOM).

76 Pabouyas nporpamma
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TEMATUYECKOE NMJAHUPOBAHWE YYEBHOI0 KYPCA

(N0 roJAM OBYYEHUA)

7 knacc (He meHee 68 u)

Hassanue
pasnmena (TeMsbl)
Kypca (4HCI0 YacoB)

OcHOBHOE comepskaHue

OcHOBHBIE BHIBI
IeATeJIbHOCTH 00y4aroIMXCA

IIpocreiimue
reoMeTpuyecKue
(durypsi

M X CBOMCTBA.
H3mepenue
reoMeTpHYeCcKHuX
BeJIMUYNH

(14 )

ITpocreiimue reomerpuuecKkue 006~
eKTHI: TOYKU, IIpAMBIe, Jy4d U
YTJbI, MHOTOYTOJBHUK, JOMaHasd.
CMerxkHbBIEe U BePTUKAJIbHBIE YIJIBIL.
Pab6ora ¢ mpocTedmiuMu uepTesKaMu.
WN3mepeHne JTUHEHHBIX U YTJIOBBIX
BEJIMYUH, BBIUUCJIEHVE OTPE3KOB U
YTJIOB.

ITepumerp m miomanb Guryp, co-
CTaBJIEHHBIX U3 IIPSIMOYTOJbHUKOB

DopMyIUpPOBATh OCHOBHBIE MOHATHUA U OIIpPeeJie-
HUA.

PacmosHaBaTth n3yueHHbIE reoMeTpuUecKue pury-
DPBI, OIpeneasiTh UX B3aWUMHOE pAacIOJOoXKeHUe,
BBIIIOJIHATH YEPTEK II0 YCJIOBUIO 3ajauu.
IIpoBoauTE IIPOCTEMININE TOCTPOEHUSA C IIOMOIITBIO
MUPKYJISd U JUHEHKHU.

H3mepars JUHENHbIE W YIJIOBbIe BEJIUUYUHBI I'€O-
METPUUYECKUX U MPAKTUUYECKUX O00'HEKTOB.
OnpenensaTs «Ha Taa3» pas3Mephl PeaIbHBIX 006~
€KTOB, IPOBOAUTH I'PYyOYIO OI[EHKY UX Pa3MepOB.
PemraTs 3a7aun Ha BBIUNCJIEHUE IJIUH OTPE3KOB U
BeJIMYUH yIJIOB.

PemaTs 3aauy Ha B3aUMHOE PACIIOJIOYKEHUE I'eo-
MeTpuUYecKux (puryp.

IIpoBoauTh KIacCU(PUKAIUIO YIJIOB, BBIYHUCIATH
JUHEWHbIe U YIJIOBble BEJIUYUHBI, IPOBOAUTH He-
00X0qUMbIe JOKa3aTeJIbHbIE PACCYKIEHUA.
3HAKOMUTHCA C UCTOPHEN Pa3BUTUSA IeOMETPUN
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ewwediodu senogeq

IIpodonicernue

HaszBanue
paspgesa (TeMbI)
Kypca (YuciIo 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHIBI
XeATEeJIHLHOCTH O0yYAIOUIMXCS

TpeyrorbHUKU
(22 q)

IToraTue o paBHBIX TPEYTOJIbLHUKAX
¥ IIePBUYHBIE IPEACTAaBIEHUS O PaB-
HBIX (KOHTPYSHTHBIX ) purypax. Tpu
Opu3HaKa PaBEHCTBA TPEYTOJbHU-
KOB.

ITpusHaku paBeHCTBA IPAMOYTOJIb-
HBIX TpeyroabHuKOB. CBOWCTBO Me-
IUaHBI IPAMOYTOJBHOTO TPEYTrOJIb-
HUKA.

PaBHoOepeHHBIE W PaBHOCTOPOH-
HUEe TPeyroabHUKU. lIpusHaru wu
CBOIICTBA paBHOOEIPEHHOTO Tpey-
TOJIbHUKA.

IlporuB GoJibIlle#l CTOPOHBI TpPEY-
TOJNBHUKA JIEXKUT OOJBIIUN yIOJI.
ITpocreiiniue HepaBeHCTBA B TreoMe-
Tpunu. HepaBeHCTBO TPEeyroJbHUKA.
HepaseHcTBO JIOMaHOI.
IIpAMOYTOJNIBHBIA TPEYTOJIbHUK C
yraom B 30°.

ITepBble TOHATHA O [AOKAa3aTesb-
CTBax B reOMETPUU

PacmosHaBaTth Imapbl paBHBIX TPEYrOJbHUKOB Ha
TOTOBBIX YepTerkax (C yKasaHMeM IIPU3HAKOB).
BeiBoguTh cienctBus (pPaBEeHCTB COOTBETCTBYIO-
X 9JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopmMyaUpOBaATh OIPEAeJeHUA: OCTPOYTOJBHOTO,
TYIOYTOJBHOTO, NIPSAMOYTOJBHOTO, PaBHOOEIPEH-
HOT'O0, PABHOCTOPOHHEI'0 TPEYrOJbHUKOB; OHCCEK-
TPUCHI, BBICOTHI, MEIMAHBLI TPEYrOoJbHUKA; cepe-
OUHHOTO IEepPHeHAUKYyJApa OTpesKa; IepumMmerpa
TPEyTroJbHUKA.

dopmyaupoBaTh CBOMCTBa M MPU3HAKU PaBHOOE-
IPEHHOTO TPEeyTroJbHUKA.

CTpouTs UepTerku, penaTh 3aJa4u C IIOMOIILIO Ha-
XOMKIEHUS PABHBIX TPEYTOJbLHUKOB.

IIpuMeHATHh IPU3HAKY PABEHCTBA MPAMOYTOJbHBIX
TPEeyroJbHUKOB B 3a/JaUax.

Hcnoap3oBats 11udpoBble PECYPCHl AJIA HCCIET0-
BaHMS CBOMCTB M3yYaeMbIX QUTYD.

3HAKOMUTHCA C UCTOPHEN Pa3BUTUA IeOMETPUN

ITapannensHbIE
npaMbie, CyMMa
YIJIOB TPEYTOJIbHUKA
(14 )

ITapannenbHble TPsAMBbIE, UX CBOI-
ctBa, Ilarterii mocrtynar EBxkiaupa.
Haxpecr Jse)xaime, COOTBETCTBEH-
HbIe ¥ OJHOCTOPOHHUE yribl (oOpa-

@dopMyIHPOBATh NOHATHE TAPAJJIETBHBIX IIPA-
MBbIX, HAXOQUTh IPAKTUYECKUE IPUMEDPHI.
HN3yuaTh cBOiicTBa yIjI0B, 00OpPa30BAaHHBLIX IIPU IIe-
peceueHUY IapaIeJbHbIX IPAMBIX CEKYIIen.
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30BaHHBIE IIPU MIE€PECeUEeHUN Mapa-
JIeJIbHBIX MIPSAMBIX CEKYIIeit).
IIpusHak mapasiaeIbHOCTU IPAMBIX
yepe3 PaBEHCTBO PACCTOSHUM OT TO-
YeK OJHOM IMPAMOI 0 BTOPOI MHps-
MOTA.

CyMMa yIJioB TPeyroJbHUKA U MHO-
TOyTroJIbHUKA.

Brerraue yrisl TpeyroJabHUKA

IIpoBomuTs, [AOKa3aTeNbCTBA NaPAJJIEIbHOCTU
IBYX IMPSAMBIX C MOMOIIBIO YIJIOB, 00pPa30OBaAHHBIX
IpY IePeceueHnN dTUX MIPAMBIX TPEThbeH IIPSIMOI.
BBIYuCIATh CYMMY YIJIOB TPEYTOJbHUKA U MHOTO-
YIOJIbHUKA.

Haxomuts uyuciaoBble U OYyKBEHHBbIE 3HAUYEHUA
YIJIOB B TeOMETPUUYECKHUX 3aavaxX C NCIIOJb30BaAHM-
€M TeopeM O CyMMe YIJIOB TPeyroJbHUKA U MHOTO-
YTOJIbHUKA.

3HAKOMUTBHCS C MCTOPHEN Pa3sBUTUS TeOMeTPUN

OKpy:KHOCTH

M KpPyT.
T'eomerpuueckue
OCTPOEHM ST

(14 v)

OKpYsKHOCTb, XOPAbI U AUAMETPHI,
uX cBolicTBa. KacaTenbHas K OKPYK-
HOocTu. OKPY’KHOCTh, BIIMCAHHAA B
yroJ. Ilousatue o 'MT, npumeHeHue
B 3ajlauyax. buccexkTpuca u cepeguH-
HBIHl TEePIEeHAUKYJIADP KaK TreoMe-
TPUYECKUE MECTa TOUYEeK.
OKpPY’KHOCTB, ONINCAaHHAsA OKOJIO
TpeyroJabHUKa. BrimcanHaa B Tpey-
TOJNBHUK OKPYKHOCTb.
IIpocreiimnue 3ajaum Ha IIOCTPOEHUE

DopMyIUPOBATH ONPEeeIeHU OKPYIKHOCTH, XOP-
IbI, IUaMeTpa U KacaTeJIbHOU K OKpy:KHocTu. U3-
y4aTh UX CBOICTBa, IPU3HAKU, CTPOUTH UEPTEIKH.
HUccaemoBath, B TOM UMCJIe UCIOJb3YsS HU(MPOBHIE
Pecypchi: OKPYKHOCTD, BIIMCAHHYIO B YI'OJI; IIEHTD
OKPYJKHOCTH, BOIMCAHHON B yroJI; PABEHCTBO OTPEe3-
KOB KacaTeJIbHbIX.

HcmoanzoBats meron I'MT nisi moxasaTesibcTBa
TeOpeM O IIepeceueHuu OUCCEeKTPHUC YIJIOB Tpey-
TOJBHUKA U CePeAUHHBIX MEePHeHAUKYJIIPOB K CTO-
pPoHaM TpeyroJibHUKa ¢ momoinbo I'MT.
OBiameBaTh NOHATUAMM BIIMCAHHOM UM OIIMCAHHOM
OKPYJKHOCTEH TpPeyroJbHUKA, HAXOAUTH I€HTPI
9TUX OKPYsKHOCTEMN.

PemraTts OCHOBHBIE 3aJjauM Ha IOCTPOEHME: YyTIJia,
PaBHOTO JaHHOMY; CEPEIUHHOTO IMEePIeHIUKYIIpa
IDAaHHOTO OTpe3Ka; NPAMOIl, IPOXOAAIEel uepes
IAHHYIO TOUKY U IePHeHAUKYJISIPHON JaHHOMN mps-
MOIi; OMCCEKTPHUCHI JAHHOIO yIJja; TPeyroJIbHUKOB
IO PasJNYHBIM 3JIEMEHTaM.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTUS TeOMETPUN
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ewwediodu senogeq

IIpodonicernue

HaszBanue
paspgesa (TeMbI)
Kypca (Y4uciao 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BUIBI
IEeATeJIHbHOCTH 00y4arOIMXCA

IToBTOpPEeHue, 0606-
meHue

3HAHUI

(4 9)

IToBTOpeHMEe M 0600IeHNEe OCHOB-
HBIX IIOHATUN UM METOJOB Kypca
7 KJacca

Pemats 3amauyu Ha IIOBTOPEHUE, HJLIIOCTPUPYIO-
e CBA3U MEKAY PA3JUUYHBIMU YacTAMU Kypca

8 knacc (He meHee 68 )

HaszBanue
paspgesa (TeMbI)
Kypca (4HCJI0 4acoB)

OcHoBHOE coaepsraHue

OcHOBHBIE BUIBL
IEeSATeJLHOCTH 00y4arOIUXCA

YeThIpEXYTOIbHUKHN
(12 ga)

ITapasmenorpamMm, ero IpuUsHAKU U
cBoricTBa. HacTHBIE caydyau IiapaJ-
JIeJIOTPaMMOB (IPAMOYTOJIBHUK,
poM0, KBazapar), WX NPUBHAKU U
cBoiictBa. Tpamnenusa. PaBuobokasa u
OpPAMOYTOJIbHAA TPaIeIluu.
YnBoenme menuanbl. lleHTpanbHasa
CUMMeTPU

HN300paskaTs U1 HAXOAUTH HA UEePTEIKAX UYETHIPEX-
YTOJBHUKHU PA3HBIX BUJOB U UX BJIEMEHTHI.
DopmMyaIMpOBaThH ONPEAEIeHUA: ITapaLIesIorpaMmma,
OpAMOYTOJbHUKA, poMbOa, KBajapara, Tpaleluu,
PaBHOOOKOM Tpaleruu, IPAMOYTOJIbHOM TPATIeITNH.
JloKka3pIBATh U MCIIOJIB30BATH IIPU PEelIeHNN 3a7a4
MIPU3HAKU U CBOMCTBA: MMapajieorpaMMa, IpAMo-
yroJabHUKAa, pomba, KBaapaTa, Tpaleluu, PaBHO-
OOKOM Tpamenuu, IPSIMOYTOJbHOM TPATIEIUN.
IIpuMeHATH MeTOH yIBOEHUS MeAUAHBI TPEYTOJb-
HUKA.

HUcnoabzoBats 1u(poOBBIE PECYPCHI AJIS HCCIIEN0-
BaHUSA CBOMCTB M3y4yaeMbIX (QUTYP.

3HAKOMUTHCS C MCTOPMEN Pa3sBUTUSI TeOMETPUN
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Teopema Paneca
H TeopeMa O Impo-
IMOPIIMOHAJIBHBIX
oTpes3Kax, momgo0-
HbI€ TPEYroJIbHUKH
(15 )

Teopema Pajneca u Teopema O IPO-
TMOPIIMOHAJIBHBIX OTPE3KaX.
CpenHsaa JUHUA TPEYroJILHUKA.
Tpanenusa, eé cpegHAA JIUHUS.
IIponoprinoHanbHBIE OTPE3KH, IIO-
CTPOE€HUE YETBEPTOTO IIPOIIOPIIMO-
HAJIBHOTO OTpPe3Ka.

CBoiicTBa IIeHTPa MAacc B TPEYTOJIb-
HUKE.

ITogoGubIe TpeyronbHUKU. Tpu
IpU3HAaKa I1000UA TPEeYTrOJIbHUKOB.
ITpakTrueckoe IpuMeHeHUE

IIpoBOAUTH HMOCTPOEHUA C IOMOIIBIO ITUPKYJIA U
JIVHENKY ¢ ncnoiab3oBaHme TeopeMbl Daseca u Te-
OpeMBI O IIPOIOPIIMOHAIBHBIX OTPE3KAaX, CTPOUTH
YeTBEPTHIN IIPOIIOPIIMOHAJBHBIN OTPE30K.
IIpoBoauTH OKA3aTEJIBCTBO TOTO, UTO MEJUAHBI
TPeyroJIbHUKA IIePEeCeKaI0TCsA B OAHOU TOUKe, 1 Ha-
XOJUTH CBA3H C IEHTPOM MacC, HAXOAUTH OTHOIIIe-
HYe, B KOTOPOM MeIVAaHBbI JeJIATCSA TOUYKOHM X Iepe-
cedeHUs.

Haxomuts momoOHBIE TPEYrOJBHUKU Ha TOTOBBIX
yepTrerkax ¢ yKasaHNeM COOTBETCTBYIOIUX IPU3HA-
KOB IIOHOOMA.

PemaTts 3agauyu Ha TOJOOHBIE TPEYTOJIBHUKHY C 11O~
MOII[bI0 CAMOCTOATEIHHOIO0 IIOCTPOEHUS UePTerKeit
U HaXOMXKJIEHUA MOJOOHBIX TPEYTOJbHUKOB.
IIpoBoauTh MOKA3aTEJbCTBA C WCIOJIB30BAHUEM
IPUBHAKOB IOH06U.

JdokaspIBaTh TPU OPU3HAKA HOLOOMA TPEYTOJIbLHU-
KOB.

IIpuMeHATs TOJyUYeHHBbIE 3HAHUSA IIPU PeEIIeHUN
TeOMeTPUUECKUX U NPAKTHUUECKUX 3ajadu.
3HAKOMUTHCS C MCTOPUEN PasBUTUA I'eOMeTPUN

ILnomans.
Haxoxgenue
ILIOLA e
TPEyroJIbHUKOB

M MHOTOYTOJIbHBIX
¢puryp. Ilnmomanu
nogo0HbIX uryp
(14 q)

ITouaTue o6 oOIIeil TeopwuwM IJIO-
mIamu.

DopMyJIbl O MJIOMIAAN TPEYTroJib-
HUKa, nmapajiaejgorpamma. OTHoIIe-
HUe ILJIOM[aJell TPeyroJbHUKOB C
O0IIMM OCHOBAHMWEM WJIN OOIIel
BBLICOTOI.

OBjameBaTh MEPBUYHBIMHU IIPEACTABJIEHUAMHU OO
o011eit Teopuu 1oianu (Mepsl), (hOpMyIMPOBATH
CBOMCTBA ILJIOWIAAW, BBIACHATL WX HATJIATHBINA
CMBICJI.

BriBoguTh hopMyIIbI IIOIIALY ITapajjieorpaMMa,
TPEyTroJIbHUKA, Tpamenuu u3 (OPMYJbl IIJIOIIAAN
OpAMOYTroJIbHUKA (KBaapara).
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ewwediodu senogeq

IIpodonscernue

HaszBanue
paspgesa (TeMbI)
Kypca (Y4uciao 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BUIBI
IEeATeJIHbHOCTH 00y4arOIMXCA

Breruucienue miomniaze CIOMKHBIX
¢uryp uepes pasbueHue Ha YaCTU U
IOCTPOEHUE.

ITnomanu Guryp Ha KjIeT4aToil Oy-
mare.

Ilnomann momo6GHBIX GQuryp. BvI-
uympcJieHne ILIolazeii. 3amadyul  C
IpPaKTUYECKUM cofep:kaHueM. Pe-
mIeHue 3aZjlad C IIOMOIIBI0 MeTona
BCIIOMOTATeJIbHOU IIJIOMIALN

BeiBoguts hOpPMyJIBI IJIOMIAIY BEIITYKJIOTO Y€ THIPEX -
YTOJIbHUKA Yepes AUaroHal U yroJl MeKIy HUMH.
Haxomuts miomagu ¢uryp, m3o0paskKE€HHBIX Ha
KJieTuaToll OyMare, MCIOJb30BaTh pasbueHune Ha
YacTy U JSOCTPOEHUe.

Paz6upaTs mpuMepsl KCIIOIH30BAHUA BCIOMOTA-
TeJIbHOU IJIOIIAAU [IJIS PEIIeHUsI TeOMEeTPUUECKUX
3amad.

HaxoguTs mioianu mogo0HbBIX QUryp.
Brruuciaars maomany pasaInyHbIX MHOTOYTOJIbHBIX
duryp.

Pemats 3amaun Ha IJIOIALb C IPAKTUUYECKUM CO-
IeprKaHueM

Teopema ITudaropa
M HavaJjaa
TPUTOHOMETPHU

(10 )

Teopema ITudaropa, eé qokaszaTeab-
cTBO U mpuMeHeHue. O6paTHaA TeO-
pema ITugaropa.

OmpenesneHne TPUTOHOMETPUUECKUX
(GYHKIIUI OCTPOTO yIJia, TPUTOHOME-
TPUUYECKUE COOTHOIIEHUS B IIPSIMO-
yTroJabHOM TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO.
COOTHOIIIeHUST MEKAY CTOPOHAMU B
OPAMOYTOJBHBIX TPEYTOJbHUKAX C
yraamu B 45° u 45°; 30° u 60°

HoxaspiBaTh Teopemy Iludaropa, HMCIOIB30BATh
€€ B IPAKTUUYECKUX BBIUMCICHUIX.
®dopmyaupPOBaTh OIpPEeieHUs TPUTOHOMETpUYe-
CKUX (PYHKIIUI OCTPOTO yrJia, MPOBEPATh UX KOP-
DPEKTHOCTS.

BeIBOAUTH TPUTOHOMETPUUYECKUE COOTHOIIEHUS B
IPAMOYTOJBHOM TPEYyTOJbHUKE.

HccaemoBaThs COOTHOIIEHUS MEKAY CTOPOHAMU B
IIPSAMOYTOJIbHBIX TPEYrOJbHUKAX € yrjiaMu B 45° u
45°; 30’ u 60°.

HcnoapszoBars GOpMYJIbl IPUBEIEHUSA M OCHOBHOE
TPUTOHOMETPUUECKOE TOMKIECTBO IJIA HAXOMKIeHU S
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COOTHOIIIEHUY MEXKIy TPUTOHOMETPUYECKUMYU (DYHK-
MUAME Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH TOJyUYeHHBbIE 3HAHUA W yMEHUA IIPU
pelIeHny IPakTUYeCKUX 3a7ad.

3HAKOMUTHCS C MCTOPHEN Pa3BUTUA I'eOMeTPUU

YIiabl B OKPY KHO-
ctu. Bnucauusre

M ONMCAHHBIE
‘IeTLIpeXyI‘OJILHMRH.
Kacareabubie

K OKPY/KHOCTH.
Kacaune oxpy:xHO-
crei

(13 1)

Brnucauuble U meHTpaIbHBIE YIJIBI,
YTOJI MEXKTy KacaTeJIbHOU U XOPAOI.
VYrael MeXIy XOpAaMHu M CeKyIH-
MU.

Bnucannble u onmucaHHbIE YeTHIPEX-
YTOJIBbHUKU, UX IPU3HAKU U CBOMH-
crBa. lIpmmMeHeHUe 5TUX CBOMCTB
OpU PeIleHUN FeOMeTPUUYECKUX 3a-
rad.

BzaumHOe pacmosioskeHme — IBYX
OKpysKHOCcTel. Kacanme OKpPysKHO-
creit

DopMyIUPOBATH OCHOBHBIE OIIPEEJIEHNU, CBA3aH-
Hble C yrjlaMu B Kpyre (BIMUCAHHBINA yTroJ, IIeH-
TPaJbHBIA yTOJI).

HaxoguTh BiCaHHBIE YIJIbI, ONIUPAIOIINECT Ha Of-
HY YTy, BBIYHCIATH YIJIbL C IIOMOIIBEI0 TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMbI O BIIMCAHHOM YEThI-
PEXYTOJMLHUKE, TEOPEMBI O IEHTPAJIHLHOM YTJIE.
HccaemoBars, B TOM YUCJIe ¢ IOMOIIBIO ITU(MPOBBIX
pecypcoB, BIMCAHHbIE M OINCAHHBIE YeTHIPEX-
YTOJIBHUKY, BBIBOAUTH UX CBOMCTBA U IIPU3HAKU.
Hcnonp3oBaTh 9TU CBOMCTBA M IPUSHAKU IIPU pe-
HIeHUN 3akau

IToBTOpPEeHue, 0606-
neHue

3HAHUI

(4 9)

HOBTOpeHI/Ie OCHOBHBIX NOHATUN U
METOJOB KypcoB 7 M 8 KJjaccos,
00001IIeHre 3HAHUHI

Pemats 3amauyu Ha IIOBTOPEHUE, HJLIIOCTPUPYIO-
1IVe CBSA3U MEXKAY Pa3IMUHBIMU YACTSIMH Kypca
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9 knacc (He MeHee 68 u)

HasBanue
paspgesna (TeMbI)
Kypca (4HCJI0 YacoB)

OcHOBHOE comepskaHue

OcHOBHBIE BHIBI
IesATEeJIHbHOCTH 00y4aIOUINXCS

Tpuronomerpus.
TeopeMbI KOCHHY-
COB U CHHYCOB.
Pemenue Tpeyrosan-
HHUKOB

(16 a)

OmnpeneneHne TPUTOHOMETPUUECKUX
dyurmuit yraos or 0° go 180°.
Kocunyc 1 cuayc mpsaMoro u TYIIoro
yria. Teopema kKocuHycoB. (006006-
mIéHHAasd) TeopeMa CUHYCOB (¢ panu-
YCOM OITMCAaHHOM OKpysKHOCTHI). Ha-
XO)KIeHNre AJNH CTOPOH U BEeJINUYUH
YIJIOB TPEYTOJbHUKOB.

dopmysia MIOMIAAU TPEYTOoJbHUKA
yepes3 IBe CTOPOHBI M YTOJ MEXKIY
HuMu. Popmysia ILIOMIALN UYeThI-
PEXYTOJIBbHUKA Yepes ero [uaroHaan
W YroJI MEKIy HHUMMU.
IIpakTueckoe IpUMeHeHUEe mToKa-
3aHHBIX TeopeM

dopMyIUPOBATH ONpeAeIeHHsI TPUTOHOMETpUUe-
CKUX PYHKIUHI TYOBIX U MPSIMBIX YIJIOB.
BsiBoguTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
(c pagmycoM OINCAHHOH OKPY KHOCTH).

Pemats TpeyroabHUKN.

Pemrats mpaxkTruecKue 3asaduu, CBOLAIINECA K Ha-
XOMKJEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA

IIpeoGpa3oBanme
noxo6us. Merpuue-
CKHe COOTHOLICHUS
B OKPYKHOCTH

(10 u)

ITonaTue o mpeoGpasoBaHUU IIOAO-
oms.

CooTBeTCTBEHHBIE DJIEMEHTHI 110100~
HBIX QUIyp.

Teopema 0 IpousBeLeHNN OTPE3KOB
XOopJ, TeopeMa O IIPOM3BeNeHUU OT-
PE3KOB CeKyYIIUX, TeopeMa O KBa-
Ipare KacaresqbHoli. [IpumeneHue B
pellleHNN IreOMeTPUYeCKUX 3amayd

OcBauBaTh NOHATHE NIPeOOPA30BAHUA IIOZOOUA.
HccnemoBaTh OTHOIIIEHUE JUHEHUHBIX 39JEMEHTOB
¢uryp npu mpeobpasoBanuu momobus. Haxomurs
OpuUMepPHbl TOA00USA B OKPYIKAIOINEel MefCTBUTEIb-
HOCTH.

BrIBOAUTH MEeTPUUECKHE COOTHOIIEHUS MEKIY OT-
Pe3KaMu XOPJ, CEKYIIUX 1 KaCaTeJbHBIX C UCIIOJIb-
30BaHVEM BIIMCAHHBIX YIJIOB U IOAOOHBIX Tpey-
TOJIBHUKOB.
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Pemrats reoMeTpuYeCKue 3aJa4uYud U 3ajja4yu U3 pe-
aJIbHOM KW3HU C HCIIOJIL30BAHUEM HO,Z[OﬁHLIX Tpe-
YIOJIBHUKOB

BexrTops1
(12 ga)

OmnpeneseHrie BEKTOPOB, CJIOKEHIE
U PasHOCTh BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YHCJIO.

DusuyecKUil U TeOMEeTPUUECKUin
CMBICJ BEKTOPOB.

Pasno:xeHme BekTOpa IO ABYM He-
KOJUIMHeapHbIM BeKTopam. Koopau-
HATHI BEKTODA.

CransapHOe NpOM3BeJeHHEe BeKTO-
DOB, €ro IpuMeHeHU’e [JIsT HaX 0K /e-
HUA AJUH U yIJIOB.

Pemrenne 3azau ¢ moMoIpo0 BEKTO-
pOB.

IIpumeHeHMe BEKTOPOB [Jif perllle-
HUSA 3aa4 KMHEMaTUKU U MeXaHU-
KU

Hcnmoab30BaTh BEKTOPBI KaK HAaIIpaBJIeHHbBIE OTPE3-
KU, HCCIeA0BATh reOMeTPUUECKHil (IlepeMeIeHne)
U (pusuyecKumii (Cuyia) CMBICJIBI BEKTOPOB.

3HATH oNnpexeIeHus CyMMbl 1 PA3HOCTU BEKTOPOB,
YMHOKEHUA BeKTOpa Ha YKCJIO, MCCIAEAOBATH I'e€0-
MeTPUUYEeCKUil 1 QU3UIECKUI CMBICJIBI 9TUX OIlepa-
.

Pemats reomMeTpuyYecKre 3aJaun ¢ UCIOJIb30BaAHU-
€M BEKTODOB.

PackmxaapiBaTh BEKTOP IO ABYM HEKOJIJIMHEAaPHBIM
BEKTOpaM.

Hcmonp30BaTh CKaJAPHOE IIPOU3BEAEHUE BEKTO-
POB, BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.
BeruuciaaTs CyMMy, Pa3HOCTh U CKaJIAPHOE IIPOM3-
BeJleHIe BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKaJIsIpHOE IPOU3BEIeHUE NI HaX 0K -
IeHUus IJIUH U YIJIOB

JlexkapTOBBI KOOPAU-
HAThI HA IINIOCKOCTHU

(9 )

JleKapToOBBI KOODPAWMHATHI TOUEK Ha
MJIOCKOCTH.

YpaBHeHUe IPAMOI. YTJI0BOM KO-
QUIMeHT, TaHTeHC yrJia HaKJOHA,
mapajijiesibHble U IEePIeHIUKYJIISAP-
Hble IIPSMBbIe.

YpaBHeHue okpysxkHOocTu. Haxoxme-
HIEe KOOPAUHAT TOUEK IePEeCceUeHUs
OKDPYKHOCTH U IIPSIMOIA.

OcBauBaTh MOHATHE IPAMOYTOJBHON CUCTEMBI KO-
OPAWHAT, JeKapTOBLIX KOOPAUHAT TOUKHU.
BeIBOOUTH ypaBHEHUE IPAMOI 1 OKPYKHOCTHU. BbI-
IeJATH IOJHBIM KBaAPAT I HAXOKIEHU IIeHTPa
U paguyca OKPYsKHOCTU II0 €€ YPaBHEHUIO.
Pemats 3agauyu Ha HaxXOKAeHUE TOUEK Iiepecede-
HUSA MPAMBIX U OKPYKHOCTEH ¢ IIOMOIIBI0 MeToma
KOOPIMHAT.
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IIpodonscernue

HaszBanue
paspgesa (TeMbI)
Kypca (Y4uciao 4acoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BUIBI
IEeATeJIHbHOCTH 00y4arOIMXCA

Meros koopmmHAT TpH pelIeHuN
reoMeTpUUYeCKUX 3aad.
Vcmonb3oBanme MeTOna KOOPAUHAT
B IPAaKTUYECKUX 3aZadax

Hcnonp3oBaTh CBOMCTBA YIJIOBOTO KO3(MMUIIEHTA
npAMOIl TIPU peIleHUN 3afad, JIsd OIpeJeseHUs
PacCIOJIOKEeHUA IPAMOM.

IIpuMeHATHh KOOPAMHATEI IIPU PEIIeHNU T'eOMeTPHU-
YEeCKUX M IPaKTUYECKUX 3akad, IJIA IOCTPOEHUS
MaTeMaTu4YeCKM1ux MOﬂeJIeﬁ peasIbHBIX 3aga4d («Me'
TOZX KOOPIMHAT» ).

IToab30BaThCA AJIs IIOCTPOEHUS U UCCIIELOBAHUN
nu(POBBIMHU pecypcaMu.

3HAKOMUTHCS C UCTOPUEN Pa3BUTUA I'eOMeTPUN

IIpaBunsHBIE
MHOTOYTOJIbHUKH.
JlJIMHA OKPYsKHOCTH
M ILTOWIAAh KpPyra.
Beruuciaenue mio-
mamen

8 )

ITpaBusnbHBIE MHOTI'OYTOJIbHUKU,
BBIUMCJIEHIIEe UX 3JeMeHTOB. Hucio
T ¥ IJINHA OKPYsKHOCTHU. [[anHa 1y-
rm OKpy'KHOCTH. Pamuanuasi mepa
yrJa.

Iliomaas Kpyra u ero 3JIeMEHTOB
(cekTopa u cermeHTa). Beiuucienue
mwIomagei (Quryp, BKJIOUYAIOIIUX
3JIEMEeHTHI Kpyra

dopmMyaupoOBaTh OIpeesieHNe IPABUIbHBIX MHO-
rOYTrOJIbHUKOB, HAXOAUTh UX 9JIE€MEHTHI.
ITop3oBaThCA TOHATHUEM MAJUHBI OKPYMKHOCTH,
BBEJIEHHBIM C IIOMOIIIBIO IPABUIBHBIX MHOTOYTOJIb-
HUKOB, ONMpPENeNadaTh YNCJIO T, AJUHY AYTU U Paau-
aHHYIO Mepy yrJa.

IIpoBoauTs mMepexod OT paguaHHOW Mepbl yria K
rpagycHoil m HaoGoOpOT.

OmnpepensaTs IJIOIAAL KPyTa.

BriBoguts opmynsl (B rpafyCHOIl M paguaHHON
Mepe) A IJUH OyT, IJIOoIaneil CeKTOPOB M Cer-
MEHTOB.

Brruncaars miromanu Guryp, BKIIOYAIOMUX 3JIe-
MEHTBI OKPYIKHOCTH (Kpyra).

HaxoguTh mI0IIaAu B 3aJavaX PeaJbHOM KU3HU
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JIBMIKEHUSA ILJIOCKO-
cTH
(6 v)

IToHsiTHEe O ABUIKEHUU ILJIOCKOCTH.
ITapanmenbHBIN ITIEPEHOC, TIOBOPOT U
cumMeTpusda. Ocu U IEeHTPLI CUMMe-
TPUU.

IIpocreiitiiue TpuMeHEHUS B perie-
HUU 3a1a4

Pa36upaTs mpuMephbl, UIJIIOCTPUPYIOINE ITIOHATUA
IBUKEHUSA, IIeHTPOB U ocell CUMMeTpHUH.
DopMyIMpPOBATH ONIPefeIeHNU IIapaIeJbHOTO IIe-
peHoca, IOBOPOTa M OCEBOM cCUMMeTpPUU. BHIBOTUTH
UX CBOICTBa, HAXOAUTH HEIOABUKHBIE TOUKU.
HaxoauTs 1eHTPHI U OCU CUMMETPUH TPOCTEUIITUX
Guryp.

IIpumMeHaTh IapajjielbHBIII IIepeHOC M CHUMMe-
TPUIO IIPU PEIIeHUN TeOMeTPUUEecKuX 3azad (pas-
OupaTh MPUMEpPHI).

Hcnoap3oBaTh AJId IIOCTPOEHUA U HCCIeLOBAHUIN
nudpoBble pecypchl

IloBTOpEeHUE, 0006-
1ieHue, cuc'regla'ru-
3alusd 3HAHUKH

(7 @)

IToBTOpPEHVE OCHOBHBIX MOHATHUHA U
MEeTOJI0OB KypcoB 7—9 KjaccoB, 0606-
HIeHUe U CUCTeMaTU3alusa 3HaHUH.
ITpocrefimmue reomerpuueckue QGu-
Iypbl W WX cBoiicTBa. lV3mepeHwue
TeOMEeTPUYECKUX BEJIMUUH.
TpeyroabHUKHU.

ITapannenbHble ¥ IEePIEHAUKYIAD-
Hble TIPSIMBIE.

OKpysKHOCTb U KpPyr. ['eomerpuue-
CKUe TIOCTPOEHUs. YTIJbl B OKPYIK-
HOCTH. BromcaHHble ¥ OIMCAHHBIE
OKPY’KHOCTH MHOTOYTOJIBHUKOB.

OnepupoBarh moHATHAMU: GUTYypa, TOUKA, HPA-
Mas, yroj, MHOTOYTOJbHUK, PaBHOOEADPEHHBIN U
PABHOCTOPOHHUM TPEYTOJbHUKM, IPAMOYTOJIbHBIN
TPEeyroJbHUK, MeAuaHa, OMCCEeKTpuca U BBICOTA
TPeyroJbHUKA, IapajjiejiorpaMM, pPom0, OpPAMO-
YIOJIbHUK, KBaApaT, TPalenusa; OKPYKHOCTh, Kaca-
TeJbHAs; PABEHCTBO U Iomobme (GUryp, TPeyroJb-
HUKOB; IMapaje;IbHOCT, W IePHeHIUKYJIAPHOCTD
OPAMBIX, YIOJ MEMXKAY MPAMBIMU, CUMMETPUS OT-
HOCUTEJbHO TOYKU U MPAMOI; IJNHA, PACCTOAHUE,
BeJIMYMHA yTJja, IJIOINAAb, IePUMETP.

HUcnoap3oBars GoOpMydabl: ITeprUMeTPa W ILJIOIIAAN
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTU U TIJIOIIA-

31ech IpeAcTaBIeHEl 3JIeMeHTEI COAePsKaHnsa Kypca, u3ydasiimecsa B 5—8 Kiac-
cax U TpeOyIlue MOBTOPEHUs, 0000IeHnsa 1 cucteMarusamuu. Obpaiiarbes K
STOMY MaTepuajly MOKHO B BHUIE AKIEHTA HA 3aBepIIAIOIIeM STale NU3yYeHUs
Kypca 9 KJjacca WM pacupeessTh II0 COOTBETCTBYIOIMM TEMATUUECKUM pas-
IesaM, M3y4aeMbIM B TeUeHUe y4eOHOTro roja.
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IIpodonicernue

Hassanue
pasaena (Temsl) OcHOBHOE comepskaHue
Kypca (4HCJIO 4acoB)

OcHOBHBIE BHIBI
XeATEeJIHHOCTH O0yYaIOUIMXCS

ITpsamas u OKPYsKHOCTbD.
YeTbIpEXyroJbHUKY. Buucanubie u
ONMCAHHbIE YeThIPEeXYTrOJbHUKMN.
Teopema Iludaropa u Hauana TpuU-
roHomerpuu. Pertenue o6Iux Tpe-
YTOJIBHUKOB.

ITpaBubHBIE MHOTOYTOJBHUKMU.
ITpeob6pasoBanus miockoctu. IBu-
Keuusd. [Tomobme. Cummerpus.
ILnomaas. Berunciienue mioagei.
Ilnomanym momo6HBIX GUTYD.
HexapToBbl KOOPAWHATHI Ha ILJIO-
CKOCTH.

BekTopb! Ha IIJIOCKOCTH

IV Kpyra, 00bEéMa IIPAMOYTOJIBHOTO IIapaJIIeIen-
mema.

OnepupoBaTh MOHATUSIMU: IPAMOYTOJIbHAA CHUCTE-
Ma KOODPAWHAT, BEKTOP; HUCIIOJIb30BATh STU IIOHS-
TUSA IS TIPEACTaBJIEeHUS MaHHBIX U PeIIeHus 3a-
Iad, B TOM YHCJIe U3 JPYTUX YUEOHBIX IIPEIMETOB.
Pemats 3aaum Ha IOBTOPEHWE OCHOBHBLIX IIOHS-
TUi, UJIIOCTPAIINIO CBA3€ll MEeXKAY PasIudHBIMU
yacTAMU Kypca. BeIOMpaATh METOHR [Jis PeIleHusd
3aaun.

Pemats 3amaum 13 IIOBCEIHEBHON JKUBHU

ITpu paspaboTrke paboueil IPpoOorpaMMbl B TEMATUYECKOM IIJIAHWUPOBAHUYU HOJIYKHBI OBITH YUTEHBI BOBMOXK-
HOCTHU KCIIOJIb30BAHUSA 3JIEKTPOHHBIX (IIU(POBHIX) 00PA30BATEIHLHBIX PECYDPCOB, ABIAIININXCA YIeOHO-MeTO-
IVYEeCKUMHU MaTepuajgamMu (MyJbTUMeIUUHBIE IPOrPaMMbI, BJIEKTPOHHbIE YUEOHUKY U 3aJaYHUKU, IJIEK-
TPOHHBbIE OMOJINOTEKY, BUPTYaJIbHbIE JIa00OPATOPUY, UTPOBBIE IPOrPAMMBbI, KOJJIEKIINHN IUMPOBLIX 00pas3o-
BaTeJIbHBIX peCprOB), HCIIOJIb3yeMbIMU OJIA 06y‘IeHI/I§I 1 BOCIIMTAHUA PA3JINUYHBIX I'DYIIII HOJIBBOBaTeJIefI,
IIpeICTaBJIEHHBIMHU B SJIEKTPOHHOM (II(PPOBOM) BHU/Je U PeaTU3YIONUMYU AuAaKTrnYecKue BoamoxkHoctu KT,
cozep:xkaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIHCTBY 00 00pa3soBaHUM.



