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PABOYAS NIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9 KIIACCAX

MNOSCHUTEJIbBHAS 3AITMCKA
Pabouas nporpamma yue6HOTro0 Kypca «['eomeTpus» Ha ypoBEHb OCHOBHOTO 00111ero 00pa3oBanus st oOyyatomuxcs: 7—9-x kiaccoB MbBOY «lllkoina

Ne 22» pa3zpaboTana B COOTBETCTBUU C TPEOOBAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBanun B Poccuiickoii denepaunny;

o mpukaza Munnpocsemienus oT 31.05.2021 Ne 287 «O0 yTBepk)AeHUU (PeaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
OCHOBHOTO 001I1eT0 00pa30oBaHUMY;

o mpukaza MunnpocsemieHus ot 18.05.2023 Ne 370 «O6 yTBepxaeHNH (eaepaabHOoi 00pa30BaTeIbLHON MPOTPaMMBbl OCHOBHOTO 00IIIET0O
00pazoBaHusY;

e mnpukaza MunnpocsenieHus oT 22.03.2021 Ne 115 «O0 yrBepkaenuu [lopsiaka opraHu3anuy 1 oCyliecTBIEHUS 00pa30BaTeIbHON
NeSITeIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTeNIbHBIM IIPOrpaMMaM — 00pa30BaTeNIbHBIM IIPOrpaMMaM HauyaabHOTO 0OIIEro, OCHOBHOTO
00111eT0 U CpeTHero 001ero 00pa3oBaHus»;

e CII 2.4.3648-20 «CaHUTapHO-3MTUEMHUOJIOTHICCKUE TPEOOBAHUS K OpPraHU3aI|sIM BOCITUTAHUS M O0YUCHUS, OTIbIXa M 03I0POBJICHHS IETEH 1
MOJIOJEKHN», YTBEPKIECHHBIX MOCTAHOBJICHUEM TJIABHOTO CAHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMATUBBI U TpeOOBaHUs K 0OecrieueHIIo 0e301acHOCTH U (1iu) 6e3BpeTHOCTH AJIs YeloBeKa
(hakTOpOB Cpe/ibl OOMTaHUS», YTBEPIKICHHBIX TOCTAHOBJICHUEM TJIABHOTO CAHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIIMH Pa3BUTHS MAaTEMaTHICCKOTO 00pa30BaHusl, yTBEPKAeHHOH pacnopsbkeHueM I[IpaBurenscTBa ot 24.12.2013 Ne 2506-p;

e (enepanbHOl paboueil mporpaMmbl yaueOHOro Kypca «I'eoMeTpus», KOTOPBIA BXOJUT B COCTAaB y4eOHOro npeameTa «MaTemaTHKa.

Jl11g peanu3anuu nporpamMmbl UCTIOIb3YIOTCS YU€OHUKH, TOTYIICHHbBIE K HCIIOIb30BAHUIO TP PealIM3allii UMEIOIINX FOCYAapCTBEHHYIO
AKKpeIUTalUI0 00pa30BaTeIbHbIX IIPOrpaMM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oomero 00pa3oBaHus OpraHu3alusIMH,
OCYILIECTBISIOUIMMU 00pa30BaTEIbHYIO ACITEIbHOCTD, MpUKa3oM MuHnpocsemenus ot 21.09.2022 Ne 858:

Maremaruka. ['eomerpusi: 7-9-e kiacchl: 0a30BbIH ypoBeHb: yueOHUK; 14-¢ nuznanue, nepepadorannoe / Aranacsa JI.C., byrys3os B.®.,
Kanomues C.b. u npyrue, Aximonepsoe oouiectBo «M3natensctBo «IIpocemienuey.



I'eoMeTpust Kak OJWH W3 OCHOBHBIX Pa3J/IejiOB IIKOJBHON MaTeMaTHUKH, UMCIOIIUNA CBOCH IENBbI0 00ECIICYNTh M3YYCHHUE CBOMCTB U Pa3MEpOB
¢buryp, UX OTHOIICHHI U B3aUMHOE PACIIOJIOKCHHE, OMTUPACTCS Ha JIOTHYECKYIO, TIOKA3aTeIbHYIO JTMHUI. [[eHHOCTh M3yYeHs] TeOMETPUU HA YPOBHE
OCHOBHOTO 00111ero 0Opa3oBaHMs 3aKIHOYAETCs B TOM, YTO OOYy4YarOLIUKCS YYUTCSI MPOBOJUTH JI0KA3aTEIbHBIE PACCYKIACHUS, CTPOUThH JIOTUUECKHU €
YMO3aKJIFOUEHUS, JOKA3bIBATh UCTUHHBIC YTBEPKICHUSA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKACHUS «OT IMIPOTUBHOIO», OTJINYATH
CBOMCTBA OT MPU3HAKOB, (DOPMYIUPOBATH OOpATHBIE YTBEPKICHHUS.

Btopoit 11eHHOCThIO M3Y4YEHUSI TEOMETPHH SBISETCS HCIOJb30BaHHE €€ KaK HHCTPYMEHTA IPU PEHICHHH KaK MaTeMaTH4YeCKUX, TaK H
MPAKTUYECKUX 3aJ]lad, BCTPEUAIOIMIUXCS B peabHOM Ku3HHU. OOydyaromuiics TOJDKEH HAYYUTHCSl ONPENSIUTh TeOMETPUUECKyro (Gurypy, ommcaTh
CJIOBaMH JaHHBIM YepTEX WJIM PUCYHOK, HAWUTHU TUIONIA[h 3€MEJIbHOTO y4acTKa, pacCuyuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOemns Wiu
TpebyeMble pa3Mephl TapaXka JJisi aBTOMOOUIIsI. ITOMY COOTBETCTBYET BTOpPasi, BBIYUCIIUTENIbHAS JTUHUS B H3ydeHUU TeoMmeTpuu. [Ipu pemennn 3anaq
MPAKTUYECKOTO XapakTepa OOy4JaIOIIMICSI YIUTCS CTPOUTh MAaTEMAaTHUYECKHE MOJEIH PEaTbHBIX KM3HEHHBIX CHUTYaIlUi, TPOBOJIUTH BBIYMCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJbTaTa.

Kpaiine BaxxHO TOMYEPKUBATH CBSI3U TEOMETPHH C JAPYTMMH YYeOHBIMH TIpEJIMETaMH, MOTHUBHUPOBATH HWCIOJIB30BAaTh OTPEICICHUS
reOMEeTPUUECKUX (PUTYp U TOHATHH, JEMOHCTPUPOBATh IPUMEHEHHUE MOTYYEHHBIX YMEHUN B (U3UKE M TEXHHUKE. DTU CBSI3M Hambosiee SPKO BUIHBI B
Temax «Bektopel», « TpuroHOMeTpuYecKre COOTHOIIEHUs», «MeTtoa koopauHaT» U «Teopema [Tudaropay.

VYueonnlii kypc «I'eomeTpusy BKITIOUAET CIEIYIONINE OCHOBHBIC pa3/ieibl coaepkanus: «I eomeTpuueckue PUrypsl U ux CBOMCcTBay, «3mepenne
reOMETPUUECKUX BEIMYUHY, «JleKapTOBbI KOOPAMHATHI HA TNIOCKOCTHY, «BeKkTophl», «/IBrkeHus miockocTi», «IIpeoGpasoBanust moaoous».

OO61ree YKCIIO YacOB, PEKOMEHIOBAHHBIX JIJIsl U3yUeHHUs yueOHoro kypca «I'eomerpus», — 204 gaca: B 7 kitacce — 68 yacoB (2 4aca B HEJICINIO), B
8 ximacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

HavaneHble nonstus reomerpun. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buael yrios. BeprukaneHble n cMmexHble yribel. buccekrpuca yria.
Jlomanast, MHOTOyroJbHUK. [lapamienbHOCTh U MEePIEeHAUKYISIPHOCTh IPSMBIX.

Cummertpuunsbie ¢purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [IpuMepsl CHMMETPHH B OKpYXKalOIIeM MUDE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO IUPKYIA U TUHEHKH. TpeyroasHUK. BeicoTa, Meanana, OMCCEKTpHca, UX CBOMCTBA.

PaBHOOe/IpeHHBIN 1 PaBHOCTOPOHHUH TPeyroJbHUKU. HepaBeHCTBO TpeyrojibHUKA.



CpoiicTBa U NPU3HAKY PaBHOOEPEHHOTO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB.

CpoiicTBa U MPU3HAKY NMapaJJIeNIbHBIX IPsIMbIX. CyMMa yIJIOB TPEYTroJbHUKA. BHEIIHNE yIiibl TpeyroJibHUKA.

[IpsimoyronpHblil TpeyroabHUK. CBONCTBO MeAMaHbl IMPSAMOYTOJIBHOIO TpPEYroJibHUKa, NPOBEAEHHONW K rumnoreHyse. IIpusHaku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpAMOYTrofbHbINA TPEyroibHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema O OoJiblIeM yrie M OojblIedl CTOpOHE
TpeyroibHuKa. [IeprneHuKyisip 1 HaKJIOHHAs.

I'eomeTpruueckoe MecTo Touek. buccekTpuca yria u cepeJMHHBIN NEPIICHIUKYISIP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUYEK.

OxkpyXHOCTb W KpYI, XOpJa M JuaMmeTp, UX CBoicTBa. B3anMHoe pacrnosiokeHue OKpyxHocTH W mpsaMoil. KacarenbHas u cekymas K
OoKpyxHOCTH. OKpy’KHOCTb, BIIMCaHHAs B yroJl. BrivicanHas 1 onvcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YertbipéxyronpHuku. [lapannenorpaMm, ero npu3Haku U cBoicTBa. YacTHbIE Cllydau MapajiesiorpaMMoB (MIPsIMOYTOJIbHUK, pOMO, KBaapaT), UX
MIPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas Tparenus, e€ CBONCTBA U mpu3Haku. [IpsMoyronbpHas Tpamemus.

Meron yaBoenust meauansbl. LlenTpanbHas cummetpusi. Teopema @aneca u TeopeMa 0 NPONOPIHUOHATIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuUKa.

[Togo6ue TpeyronbHUKOB, KO3QduirenT nogodus. I[Ipuznaku nonobus TpeyroabHUKOB. [IpuMeHeHre monoous npu pereHuy MPaKTUYECKUX
3azad.

CpoiicTBa 1uiomiazneit reomerpudeckux ¢uryp. @opmynsl Ais IUIOMIAAXM TPEYroibHHKA, Mapaienorpamma, pomOa u Tpanenuu. OTHOIIEHUE
IJI0IA IeH TT0J00HBIX QUTYD.

Brruncnenue miomaseil TpeyroJibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue reopemsl [ludaropa npu pemeHnn npakTHUECKUX 3a1a4.

CuHyC, KOCUHYC, TAaHT'€HC OCTPOro yria MNpsSMOYTrOJbHOTO TpeyroybHUKAa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUTrOHOMETPUUYECKUE
¢byukun yrmos B 30°, 45° u 60°.

Bnucannbie U HEHTpanbHBIE YIJIbl, YrOoJ MEXAY KacaTelbHOM U XOpAOW. YTJIbl MEXAYy XOpJaMU M CEKyIIMMHU. BrucaHHble U ONMCaHHbIE
4eThIPEXYroNbHUKH. B3aumMHOe pacnonoxkeHne IByx okpykHocTeil. Kacanue okpyxnocreit. O0miye kacatenbHble K JBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYJIIbI IPUBEACHHUS.

Pemenue tpeyroapHukoB. Teopema KOCMHYCOB M TeopeMa CUHYCOB. PellieHue npakTudeckux 3ajad ¢ UCHOJIb30BaHUEM TEOPEMbI KOCUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6wus. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o pou3BeIeHUU OTPE3KOB XOP/JI, TEOPEMBI O IPOU3BEACHNUN OTPE3KOB CEKYIIHX, TEOPEMa O KBaJipaTe KacaTeabHOM.

Bektop, minMHa (MOAynb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHUBOIOJOXHO HANpaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpalliy HaJl BeKTOopaMmu. Pa3znokeHne BeKTopa o JByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE I HaXO0XKACHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPJIWHATHI HA IUIOCKOCTU. YPAaBHEHHS IMPSMOM M OKPY)KHOCTH B KOOPJMHATAaX, NEPECEUYEHUE OKPYKHOCTEN M MpsAMbIX. MeTon
KOOpPJMHAT U €ro MpUMEHEHHUE.
[IpaBubHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['pajiycHast ¥ paguaHHasi Mepa yriia, BRIYMCICHUE JUIMH AYT oKpykHOcTel. [momans kpyra,
CEKTOpPa, CETMEHTA.

JIBUKEeHUs MJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp (3reMmeHTapHble npezacrasienus). [lapannensusiii nepenoc. IloBopor.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS IPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOy4ueHus: B 7 KJjiacce:

Pacnio3HaBaTh H3ydeHHbIE T€OMETpHUYECKHe (GUIyphl, ONPEAETsATh MX B3aUMHOE paclloJIOKEHUE, HM300pakaTb reoMeTpudeckue (urypsl,
BBITNOJIHATh YEPTEKU M0 YCIOBMIO 3aauu. VI3MepsaTh JMHEHHbIE U YIJI0BbIe BEIMUYUHbL. Pemiares 3aaun  Ha BBIYMCICHUE JUIMH OTPE3KOB U BEIHYUH
YTJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEHWHBIX U YIJIOBBIX BEIMYHMH MPEIMETOB B PeabHOM JKU3HHU, pa3MEpPOB MPUPOAHBIX 00beKTOB. PazmiuaTh pasmepsl
3TUX 0OBEKTOB IO MOPSKY BEINUUHBI.

CTpouTh 4epTeKH K FT€OMETPUUECKUM 3a/1adaM.



[Tonb30BaTbcs MpU3HAKAMHM PaBEHCTBA TPEYrOJIbHUKOB, UCIIOJIb30BaTh IIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPHU PELICHUU
3a1a4.

[IpoBOAUTB JIOTHYECKUE PACCYKICHHUS C UCIIOJIBb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCs NMpU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAECHHOW K I'MIIOTEHY3€ IIPSAMOYIOJIBHOTO
TPEYroJbHUKA, B PELICHUH F'€OMETPUYECKUX 3a4a4.

Omnpenenars napamienbHOCTh MPSMBIX C MOMOUIbIO YIJIOB, KOTOpble oOpa3dyeT ¢ HUMH cekymas. Onpenensits MapajieIbHOCTh HPSIMBIX C
ITIOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemats 3a1aum Ha KiieT4aTroil Oymare.

[IpoBOIUTH BBIYMCIIEHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHbIE 3HAYEHHS YIJIOB B I'€OMETPUUYECKUX 3a/adaX ¢ UCIOJb30BaHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYTOJIbHMKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH NEPECeYeHMM JABYX NapajuleJbHBIX MpsAMBIX cekymield. Pemarts
MIPAaKTHUYECKHE 337a4l Ha HAXOK/ICHHE YTJIOB.

Bnagers moHATHEM TeOMETPUYECKOIO MECTa TOYEK. YMETh ONPENeNATh OUCCEKTPHUCY yria U CEepeIUHHBIA MEePHeHAUKYISIpP K OTPE3Ky Kak
Tr€OMETPUYECKHAE MECTa TOYEK.

DopMynMpOBaTh ONPENCIECHUS OKPYKHOCTH U KPYrd, XOpAbl U AUAMeETpa OKPYKHOCTH, IOJIb30BAThCA MX CBOMCTBAMH. YMETh IIPUMEHATH 3TH
CBOIMCTBa IpH PEIICHUHU 3a/ay.

Brnanets noHsATHEM ONMCAaHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaX0IUTh €€ LeHTp. [lonb30BaThcs GakTaMu 0 TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC MEPIEHANKYIISIPEI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOU
TOYKE.

Bnagers nmoHsATHEM KacaTEeIbHOM K OKPYXKHOCTH, IOJIb30BAaThCSA TEOPEMON O NMEPHEHAUKYISIPHOCTH KacaTelIbHOM M paauyca, NPOBEAEHHOIO K
TOYKE KacaHHsl.

ITonb30BaTbCs MPOCTENIIMMUA FEOMETPUYECKUMH HEPABEHCTBAMHU, IOHUMATh UX IPAKTUYECKUNA CMBICII.

HpOBOI[I/ITB OCHOBHBIC TCOMETPHUICCKUC TTOCTPOCHUS C IIOMOIIBIO UPKYIIA U JIMHEHKU.

Hpe,[[MeTHLIC PE3YyJIbTaTbl OCBOCHUS ITPOTrPaMMBbI yqe6Horo KypcCa K KOHITY O6y‘IeHI/I$I B 8 Kiacce:

Pacno3HaBaTh OCHOBHBIE BUIBI Il(‘)‘T]’:;IpéXyl"OJ'I]'::HI/IKOB, HX 3JICMCHTHI, ITIOJIb30BATHCA UX CBOMCTBaMH IIpU pCHICHUU 'COMECTPHUICCKUX 3a/1a4.

HpI/IMeHHTB CBOICTBa TOYKH NnepeceUcHrs MEInaH TPpCYroJIbHUKa (ueHTpa MaCC) B pCHICHUU 3a/iav.



Brnanets moHsITHEM CpelHEH JIMHUU TPEYroJIbHUKA M TPalelHy, IPUMEHSATh UX CBOWCTBA MPH PEUICHUH FeOMETPUYECKUX 3a1ad. [lop30BaThCs
teopemoit daneca u TeopeMoii 0 MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIs PELIEHUS IPAKTUYECKUX 3a]1a4.

[TpumMeHsTh MPU3HAKH 110100 TPEYTOJIHHUKOB B PEIICHUN TEOMETPUIECKUX 3a]1a.

[Tonb3oBarbest Teopemoil [Tugaropa uist perieHusi FeOMETPUUECKUX U IPAKTHUECKUX 3a7ad. CTpOUTh MAaTEMATUUECKYIO0 MOJIEb B IPAKTHUECKUX
3aJlayax, CaMOCTOSITENIbHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers moHATHSAMM CHUHYCA, KOCHHYCAa M TaHI€HCa OCTPOTO yrja MpsIMOYTOJBHOIO TpeyrosibHHKa. [1oyb30BaThcs ATUMM NOHSTUSIMU SIS
peleH s MPaKTHYECKHUX 3a/1a4.

Boruncnsate (paznuyHbIMU - crioco0amMu) IUIOLIA/b TPEYrobHUKA M IUIOMAAM MHOTOYTOJBHBIX (Uryp (HOJB3ysCh, A€ HEO0OXO0IUMO,
KaJIbKYIITOpOM). [IpuMEHSTh MOJTydeHHBIC YMEHUS B PAKTHUECKUX 3a1a9ax.

Bnagerp MoHATHUSMU BOMCAHHOTO W LEHTPAJIbHOIO YIJIa, UCIOJb30BaTh TEOPEMBbl O BIUCAHHBIX YrjaX, yrilaX MeXay XopJamH (CeKYyIIMMH) U
yTJIe MEeX]ly KacaTelbHOW U XOPJIOH MpH pelieHnH reOMeTPUUECKUX 3a/1a4.

BrnaneTs moHsATHEM OMMMCAHHOTO YETHIPEXYTOJIBHUKA, IIPUMEHSTH CBOHCTBA OMUCAHHOTO YETHIPEXYTOIbHUKA TIPU PEIICHUH 3a]1a4.

[IpuMeHATh NoTyYyeHHbIE 3HAHUSI Ha IPAKTUKE — CTPOUTh MaTeMaTHUECKHE MOJENH Ul 3a]a4 peaabHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE
BBIYUCIICHUSI C MPUMEHEHHUEM IT0J00MSI 1 TPUTOHOMETPHH (TIOJIB3YSCh, TI€ HEO0X0UMO, KATBK YISITOPOM).

[IpenmeTHbIEe pe3yabTaThl OCBOCHUS IPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C HMX IOMOIIBIO PA3JIMYHbIE AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJbHUKA
(«peteHue NPIMOYTOJbHBIX TPEYTOJIBHUKOBY). HaxomuTh (¢ MOMONIBIO KaIbKYASTOPa) ATUHBI U YTIIbI ISl HETAOJIWYHBIX 3HAYEHUH.

[Tonb3oBatbest (popmynaMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM JUISl HAXOXKICHHUS COOTHOIICHHUH MEXIY
TPUTOHOMETPUYECKUMH BETMYMHAMHU.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXACHUS PA3IUYHBIX DIIEMEHTOB TPEYroJbHHKA («PEIIeHHUE TPEYroJbHUKOBY),
MPUMEHSTh UX MPU PEUICHUU T€OMETPUUECKUX 3aa4.

Bnagere monsTHSMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB MOA00HBIX (uryp. Ilomb3oBatbes cBoiicTBamMu 1O00US
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH AJUHBI U HAXOJUTH VIl Y MOAOOHBIX Guryp. [IpuMeHsTh cBONCTBA MOA0OHS B MPAKTUYECKUX 33]adax.
YMeTh NpUBOAUTH MPUMEPBI MOJOOHBIX (UTYP B OKPY)KAIOILIEM MHUpE.

ITonb30BaTbCs TEOPEMaMU O MIPOU3BENEHUN OTPE3KOB XOPJI, O TPOU3BENEHUHN OTPE3KOB CEKYILNX, O KBAApaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOPAaMH, MOHUMATh WX F€OMETPUYECKUN M (PU3UYECKUH CMBICI, IPUMEHSTh UX B PELICHUH T'€OMETPHUUECKUX U (PU3MUYECKHX
3a1a4. [IpuMeHATs cKasipHOE TPOU3BENEHUE BEKTOPOB AJIsl HAX0XKJIEHUS JAJIUH U YIJIOB.



Ilonp30BaThCs MCTOAOM KOOpAMWHAT Ha IJNIOCKOCTH, IIPUMCHATH €0 B PCIICHHUU I'COMCTPUYCCKUX U IMPAKTHYCCKUX 3a/1a4.

BJIaI[eTI) MOHATUAMU IIPABUJIBHOIO MHOTOYI'OJIbHMKA, MJIMHBI OKPYXHOCTH, IJIMWHBI AYI'M OKPYKHOCTU H paHHaHHOﬁ MCpPBI yrja, YMCTb

BBIYUCIIATH IJIOMAAb Kpyra u €ro JacTen. HpI/IMeHﬂTI) IMOJIYYCHHBIC YMCHHS B IPAKTUYCCKUX 3aJjadax.

HaxonuTs ocu (Mim HEHTPBI) CHMMETPUH (PUTYD, IPUMEHSTH IBUKEHHUS TUNIOCKOCTH B MPOCTEUIIHNX CITyJasiX.

HpI/IMCHSITI) MOJIYYCHHBIC 3HAaHUA HA MMPAKTHUKEC — CTPOUTHh MATCMATHUYCCKUEC MOJCIIN JJId 3a1a4 pe&HBHOﬁ JKM3HHU U TPOBOJAUTE COOTBCTCTBYIOIIIMEC

BBIYMCIIEHUS] C IPUMEHEHHUEM N0JI00US U TPUTOHOMETPUYECKUX QYHKIUH (T0Ib3YACh, I'/1e HE00X0UMO, KAIbKYIISITOPOM).

TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

HaunmenoBanue pazaena
(Temsl) Kypca

Komuyectso
qJacoB

OcHoBHOE
coJIepKaHue

OCHOBHBIE BU/IBI ICATEIILHOCTH 00yYarOIINXCS




[Ipocreitmme
reOMETPUYECKUE PUTYPBI B UX
cBorictBa. M3mepenue

TrCOMETPHUICCKUX BCIINYHNH

14

[Ipocrenmme
FE€OMETPUYECKUE
OOBEKTHI.
MHOroyroJjpHUK,
nomanast. CMexHble U
BEPTUKAJIbHBIC YTJIbI.
Pabota c npocreimmmu
yepTeKaMH.

H3mepenne nTMHENHbIX U
YTJIOBBIX BEJIMYNH,
BBIYHCIICHUE OTPE3KOB U
YTJIOB

®opmyIHpoOBaTh OCHOBHBIE IOHSTHUS U onlpeeneHus. PacnosnaBaTth
U3YyYEHHbIE T€OMETPUUECKHE (PUTYPHI, ONIPeesiTh UX B3aUMHOE
PacmoJIoKEeHUE, BBIOJHATD YEPTEXK M0 YCIOBUIO 3a/1a4H.

IIpoBoauTh NpocTENIIKE TOCTPOCHUS C TOMOIIBIO LIUPKYIISI U TUHEUKH.
HN3mepsaTs nUHEHHbIE M YIJIOBbIE BEJIWYUHBI T'€OMETPUYECKUX U
MPAKTHYECKUX 0OBEKTOB.

OnpeneysiTh «Ha TJIa3» pa3Mepbl peaJTbHbIX 00bEKTOB, MPOBOAUTH
rpyOyI0 OIIEHKY UX Pa3MepOB.

PemaTe 3a1aun Ha BBIYNCIECHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.
Pematpb 3a7aun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX UTyYp.

IIpoBoauTh KIaccuPUKAIMIO YTIOB, BHIYHCAATH JHHEHHbIE
U YIJIOBblE BEJIMYMHBI, MNPOBOJMTH HEoOXOMblIe
JOKa3aTeNbHbIE pacCy)KIeHUS. 3HAKOMHTBLCS C HMCTOpPHUEH
pa3BUTHUS T€OMETPUU

TpeyroapHUKH

22

ITonsTue o PaBHBIX
TPEYIrOJIbHUKAX U

Pacno3HaBaTh mapel paBHBIX TPEYrOJILHMKOB Ha TOTOBBIX uepTexax (c
yKa3aHUEM MPU3HAKOB).




HEpPBUYHbIE
IPEJCTaBICHUS O PAaBHBIX
¢urypax. Tpu npuszHaka
paBeHCTBa
TPEYTrOJILHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TpeyrojabHuKoB. CBOMCTBO
MeaHbl

MPSIMOYT OJIbHOTO
TPEYroJIbHUKA,
MPOBENEHHON K
TUIIOTEHY3E.
PaBHOOepeHHBIC U
PaBHOCTOPOHHHUE
TpeyroabHUKU. [IpuzHaku
U CBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasenctBa B
FEOMETPHH.
[IpssmoyronbpHbII
TPEYTOJIbHUK C YIJIOM B
30 rpanycoB

BoiBoguTh cieicTBUS (PaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB. DOPMYJIHPOBATH OIPE/ICICHNUS:
OCTPOYTOJIbHOTO, TYIOYT'OJILHOTO, IIPSIMOYT0JIbHOT'O, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI, MEIUAHbI
TPEYTrOJbHUKA; CEPEMHHOIO MEPIEHINKYJIIsIpa OTpe3Ka; IepuMeTpa
TPEYroJbHUKA.

@D opMyJIMPOBAaTH CBOMCTBA U NMPU3HAKU PABHOOEIPEHHOTO
TPEYrOJbHUKA.

CTpOI/ITL YCPTCKHU, peliaTh 3ala4i C IMOMOIIBIO HAXOXKJICHUA PABHBIX
TPEYrOJIbHUKOB.

IIpuMeHsATH NpU3HAKK PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB B
3aJaydax.

Hcnonb3oBath HUPPOBBIE pECypchl I HMCCIeI0BAHUSI CBOWCTB
H3y4aeMbIX (QUTYP.

3HAKOMHUTBCH C HCTOPHEN PA3BUTHUS TEOMETPUU




[TapautienpHbIE IPSIMBIE,
CyMMa YIJIOB TPEYroJIbHUKa
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[TapamiensHble IpsIMBIE, UX
cBoricTtBa. Hakpecr
Jexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE NpU
repeceyeHu
napajiebHbIX TPSIMBIX
cekymeit). [IpuzHak
NapauIeIbHOCTU MPSIMBIX
yepes paBeHCTBO
pacCcTOsIHU OT TOYEK
OJHOM TIPSIMOM IO BTOPOM
npsmoii. Cymma yriioB
TpeyrojbHuka. BHemnue
YIJIbl TPEYTOJIbHUKA

DopMyJIHPOBATH MOHATHE NAPALICIBHBIX IPSIMBIX, HAXOAUTh
IIPaKTUYECKHUE IIPUMEPBI.

H3yuartsb cBoiicTBa yrioB, 00pa30BaHHBIX IPU [IEPECEUEHUN
napajuieNbHbIX NpsIMbIX cekyliei. [IpoBoauTh 10Ka3aTe1bCTBA
NapauIeIbHOCTU JBYX MPSMBIX C IOMOIIbIO YTJIOB, 00pa30BaHHBIX IPU
MIEPECEUCHHUH 3TUX IPSIMBIX TPETHEN MPSIMO.

BopI4ucasATE CyMMy YIUVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTp uncioBbie 1 OyKBEHHbIE 3HAYEHHS YTJIOB B F€OMETPUYECKHUX
3a/1a4ax C MCIOJIb30BAaHUEM TEOPEM O CyMME YIJIOB TPEYrOJIbHUKA U
MHOTOYTOJIbHHKA. 3HAKOMHMTBLCH € MCTOPHEH pa3BUTHUS T€OMETPUN




OKpYyXHOCTb U KPYT.
['eomerpuueckue
[IOCTPOEHHUS

14

OKpyXHOCTB, XOpJia U
JIMaMETP UX CBOMCTBA.
KacarenbHas
OKPY>XKHOCTH.
OKpy>XHOCTh, BIUCAHHAS B

yroJI.

DopMyJIHPOBATH ONpeeseHHs . OKPYKHOCTH, XOP/Ibl, T1aMeTpa 1
KacaTeJIbHOU K OKpYKHOCTH. M3y4aTh X CBOWCTBA, IPU3HAKHU, CTPOUTH
YEPTEKH.

HccaenoBarhb, B TOM 4HCIIC HCMOAb3Ys HH(POBLIE pecypcehl:
OKPYXKHOCTb, BIINCAHHYIO B YTOJI; HEHTP OKPYKHOCTH, BIIMCAHHOU B YT OJI;
PaBEHCTBO OTPE3KOB

Iloustue o I'MT,
IIPUMEHEHHE B 3a/1a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPHEHANKYIAP KaK
reOMETPUYECKHE MECTa
Touek. OKpy>KHOCTb,
OIIMCaHHAasl OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTb, BOUCAHHAs
B TPEYrOJIbHUK.
[Ipocreiimue 3agaun Ha
MIOCTPOEHHUE

KacaTeJbHbIX.
HUcnoan3oBats meroa I MT miia nokazarenbcTBa TEOpEM O
nepeceueHny OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPETUHHBIX
MEPIECHIUKYIISIPOB K CTOPOHAM TPEYroJibHUKa ¢ nomoinbio ['MT.
OBJageBaTh NOHSITUSIMHU BITIMCAHHOW Y OMMCAHHOW OKPY>KHOCTEH
TPEYroJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEM.

Pemiath OcHOBHBIE 32/1aUM HA MOCTPOEHHUE: yrja, PaBHOTO JaHHOMY;
CEpEeIMHHOTO  TMEPHEeHAMKYNsIpa  JAaHHOTO  OTpe3Ka;  MpsAMOii,
MPOXOJIAIICH Yyepe3 TaHHYI0 TOUKY U

NEePIEeHIUKYISIPHON TaHHOU MPSIMO; OMCCEKTPUCHI JAHHOTO YIJIa;
TPEYTOJbHUKOB IO PA3JIMYHBIM dJIEMEHTaM.

3HAKOMUTBCA C HUCTOPHEN PA3BUTHS TECOMETPUU




[loBTOpEHue, 06001IEHNE 4 Pemath 3a1aun Ha NOBTOPEHUE, UILTIOCTPUPYIOIINE CBA3U MEKIY
3SHAHUN [ToBTOpenue u 06o0menne | PA3THIHBIMU HACTSIMH Kypca

OCHOBHBIX  TIOHSATUH H

METOJIOB Kypca 7 Kiiacca

68
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
8 KJIACC
OCHOBHBIE BUJIbI AEATEIILHOCTH 00Yy4YaIOIINXCS
HaumeHnoBanue pasnena KonmuectBo it YT
OCHOBHOE cOJIep)KaHuE
(Tembl) Kypca 4acoB




UeThIpEXYroJIbHUKN

12

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA.
YacrtHble citydan
napajuieJIorpaMMoB
(IpAMOYTOJILHUK, POMO,
KBaJlpar), UX MpU3HAKU U
CBONCTBA.

Tpanenusi.

PaBHOGOKas 1
MIPSIMOYTOJIbHAs
Tpaneuuu. Meton
YIBOEHUS MEUAHBI.
[lentpanbHas
CUMMETPHS

HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX UYETHIPEXYTOJBHUKU PAa3HBIX

BUJIOB M HUX DJJIEMEHTH. @OpMy/IHpOBaTh  OIpede/IeHUs:
napajjesnorpaMMa, IpsMOYTOJIbHUKA, pomOa, KBajpaTa, Tpaneuuw,
PaBHOOOKOM Tpanenuu, NpsIMOyroJIbHON Tpanenuu.

Joka3piBaTh W MCIOJb30BATH IPH pELIEHUM 3a4a4 IPU3HAKA U
CBOMCTBA: IapajuIerorpaMma,

IpsIMOYToJIbHMKA, poMOa, KBajpaTa, Tpaneluy, paBHOOOKOH Tparneuuy,
IIPSIMOYTOJIBHOW Tpamenuy.

le/lMeHﬂTb METOoQ YABOCHU A MEAUaHbI TPEYroJbHUKA.

HUcnoab3oBaTh mUGPOBBIE PECYpPCHl I MCCIICTOBAHUS CBOWCTB
M3y4aeMbIX (QUTYP.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPUHU

Teopema daneca u Teopema o
MPOMOPLUOHABHBIX  OTPE3Kax,
1o100HbIE

TPCYIrOJIbHUKU

15

Teopema dainieca u Teopema

O IMPOIIOPIHHUOHAJIBbHBIX
OTpC3Kax. Cpe)leIfI JINHUA
TPEYr'OJIbHUKA.

IIpoBoANTH MOCTPOEHMS C IOMOIIBIO LIUPKYJIS U JIMHEUKH C
UCIOJIb30BaHue Teopembl daieca U TEOPEMbI O MPOTOPIIHMOHATBHBIX
OTpe3Kax, CTPOUTH YETBEPTHIN MPOTOPIIUOHATBHBIN OTPE3OK.

HpOBOIII/ITb A0Ka3aTeJbCTBO TOI'0, 4YTO MCIHMAHBbI TPEYTroOJbHHKA
IEPECCKArOTCs B OJTHOM TOYKEC, U HAXOAUTb




Tpaneuus, e€ cpeaHss
JINMHUAA.

[IponopuronanbHbIE
oTpe3ku. Llentp macc B
TPEYTrOJIbHUKE.
IloxoOnbIE
TPEyroJibHUKH. Tpu
MpU3HaKa 1o100us
TPEYTrOJILHUKOB.
[Ipumenenue nogoous
IIPY PEIICHUN
IIPAKTUYECKUX 33734

CBA3b C LIEGHTPOM MaccC, HAXOAUTh OTHOILLIEHUE, B KOTOPOM ME/INaHBI
JENIATCS TOUKON X NEPECEUEHHUS.

HaxoauTp no100HbIE TPEYTOJIbHUKY Ha TOTOBBIX YEPTEkKAX C
yKa3aHUEM COOTBETCTBYIOILMX IPU3HAKOB 1oAo0us. Pemars 3agaun
Ha M0JJ00HBIE TPEYTOIBHUKHU C IIOMOIIBIO CAMOCTOSITEIbHOTO
MOCTPOEHHUS YePTEXKEN U HAX0XKACHUS NOJIOOHBIX TPEYTOJIbHUKOB.
IIpoBoanTh A0Ka3aTeNIbCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB MOJO0US.

Joka3pIBaTh Tpu NpU3HAKa MOJ00MS TpeyroibHUKOB. [IpuMeHsaTH
MTOJTY4ECHHBIE 3HAHUS IIPU PEIIEHNH F€OMETPUUYECKUX U
MIPaKTUYECKUX 3aa4. 3HAKOMMTBLCS C HCTOPHeEN pa3BUTHS
reoOMEeTPUH

[Imomanes. Haxoxnenue

nnomazleﬁ TPEYIrOJIBHUKOB "

MHOTOYTOJIBHBIX (QUTYD.

[Tnomaau mogoOHBIX HUryp
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CBolicTBa ILIOIIAIEN
FEOMETPUYECKUX PUTYP.
@opMmynbl IS MIIOMAAN
TPEeYroJbHUKa,
napajuiejgorpaMmma,
Tpaneuuu. Beruucnenue
TUIOIIAIEH CIIOKHBIX

buryp.

OgiiaieBaTh NEPBUYHBIMH NMPEACTABIEHUSIMH 00 001ICH Teopun
wiomaau (Mepsi), GopMyJIMPOBATh CBOMCTBA TUIOIIA/IN, BBISCHATH HX
HArJISTHBIA CMBICIT. BBIBOAMTH (OPMYIIBI IJIOIIA A
napajiesiorpaMMa, TPEyroJIbHUKa, Tpareuuu u3 (GopMysibl TUIOIIaH
IPsIMOYTOJIbHHKA (KBaApaTa).

BoIBoauTH ()OPMYIIBI ILIOMIA/IN BBITYKIOTO YETHIPEXYTOJIbHUKA Yepes3
JIUaroHaiIu v yrol Mexxay Humu. Haxoauts mnomaau ¢uryp,
n300paXEHHBIX HA KIIETYaTO Oymare, HCNoJb30BaTh pa3OrueHne
GbuUryphl Ha 4acTH M JOCTpanBaHUE.




Pa3oupath npuMepbl UCIIOJIB30BAHUS BCTIOMOTaTEIbHOM TIIOMIAIN
JUTSL peIIeHUs TEOMETPUUECKHX 3a/1a4.

[Tnomanu (l)I/Ipr Ha HaxoauTh miomaay nox00HbIX (bMpr.

KJIeTYaToU Oymare. BbIYMCJISITD TUIOIIA/IH Pa3IMYHBIX MHOTOYTOJIbHBIX (uryp. Pemars
Ioutau mo100HEIX 3224 Ha IIOIIAIbL C IPAKTUUECKUM COJAEPIKAHUEM

¢uryp. 3amaun c

IPaKTUYECKUM

conepkanueMm. Pemenune
3a/a9 C IOMOIIBIO
METOJIa BCIIOMOTraTeIbHOMI
IO A TN




Teopema [Tudaropa u
Hayasla TPUTOHOMETPHH

10

Teopema [Tudaropa, u eé
IpUMEHEHHE.
Ornpenenenue
TPUTOHOMETPUYECKUX
(GyHKIMI ocTporo yria
IPSIMOYT OJTBHOTO
TPEYTroJbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHHS B
MIPSAMOYTOJIBHOM
TpeyrosbHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

Joxka3zbiBaTh Teopemy [ludaropa, HCHOJIB30BaATH €€ B

IPAKTUYECKUX BBIYUCIICHUSX.

®opMyIHpPOBaTh OIPEIEICHHS] TPUTOHOMETPUYECKUX (PYHKIINHA
OCTpOTO yrja, HpOBepsATh UX KOPPEKTHOCTh. BhIBOANTH
TPUTOHOMETPUUECKHE COOTHOLLIEHUS B MPSMOYTOJIbHOM
TPEYTrOJIbHUKE.

HccnenoBatb COOTHOIICHUS MEX]y CTOPOHAMH B TMPSMOYTOJBHBIX
TpeyroJibHuKax ¢ yriiamu B 45° u 45°; 30° u 60°.

Hcnoab3oBarh GopMysbl IPUBEIACHUS] U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO JJIs1 HAXOKIEHUSI COOTHOIICHUN
MEX1y TPUTOHOMETPUYECKUMHU QYHKIIUSAMHU Pa3IMYHBIX OCTPBIX YIJIOB.
IIlpuMeHATH TMONy4YEeHHBbIE 3HAHUS W YMEHUA I[PU pELICHUU

MPAKTHYECKUX 3a/1a4.
3HAKOMUTBCH C HCTOPUEN PA3BUTHUSI TECOMETPUU




YTIIBI B OKPYKHOCTH.
Brucanneie u onucanHbIe

YETBIPEXYTOJIbHUKH.

KacarenbHble K OKPYKHOCTH.

Kacanue okpyxHOCTER

13

Bnucannsie u
LEHTpaJIbHbIE YIJIbI, YTOJI
MEXIy KacaTeIbHOU 1
XOpZO#. YTibl MEXIY
XOpJIaMU U CeKYIITUMHU.
Bnucannbie u onrcanHbpIe
YETBIPEXYTOJIBHUKHU, UX
MPU3HAKU U CBOMCTBA.
[IpumeneHue 3Tux
CBOWCTB TIpHU pPEIICHUU
reOMETPUUYECKHX 3a/1ay.
B3anmuoe pacnosioxxeHue
JBYX OKPY>KHOCTEH, 001111e
kacarenbpHble. Kacanue
OKpYXHOCTEH

@D opMyJIMPOBATh OCHOBHBIE OIIPEACIICHNUS, CBSI3aHHBIE C YIJIAMH B
Kpyre (BIMCAHHBIN YTroJ, HeHTpalbHbli yroy). HaxonuTs BnucaHHbIE
YTJIbl, ONMPAOIINECA HA OJHY AYT'Y, BBIYUCIATH YIJIBI C IOMOLIBIO
TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIBHOM YTJIE.

HcceaenoBathb, B TOM YKCIIE C TOMOIIBIO IIM(PPOBBIX PECYPCOB,
BIIMCAHHBIE U OITMCAHHBIE YETBIPEXYTOJIbHUKH, BBIBOAUTH UX CBOWCTBA
Y IIPU3HAKHU.

Hcnosb30BaTh 5TH CBOMCTBA M IPU3HAKU MPH PEIICHUH 3a7a4




OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

[ToBTOpEeHue, 0600IICHNE 3HAHUH 4 PemaTh 3a1a4uM Ha IOBTOPEHUE, WIUTFOCTPUPYIOIIUE CBS3H MEXITY
TTOBTOPEHHE OCHOBHBIX pa3IMYHBIMU YaCcTSIMU Kypca
MOHATUI U METOJ0B KYpCOB
7 u 8 Ki1accoB, 00001IEeHE
3HAHHHI
68




9 KJIACC

OcHOBHBIE BUJBI ACATCIBPHOCTH o6yqa101u1/1xca

KOCHHYCOB U CHHYCOB.
PemreHne TpeyroJbHUKOB

HaumenoBanue paszzaena KonnuectBo
OcHOBHOE coJiepKaHne
(Tembl) Kypca 4acoB
Tpuronomerpust. Teopembl 16

Ornpenenenue
TPUTOHOMETPUUECKUX
¢bynkumii yriaos ot 0 10
180 rpanxycoB. ®opmyItbl
npuseneHus. Teopema
KOCHHYCOB, TeOpeMa
cuHycoB. Pemenue
TPEYTrOJILHUKOB.
[IpakTyeckoe
NPUMEHEHHE JOKa3aHHBIX
TeopeM

@®opMyJIMPOBAaTH  OMNpeaeJeHuss TPUTOHOMETPUUECKHX

byHKIMMA
TYIBIX U IPSIMBIX YTJIOB.

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C pagunycom
OTIMCAHHOM OKPY)KHOCTH).

BeiBoauTh (popmyJibl AJ1s1 BBIYMCICHUS IJIOIIAAEH ¢
HCI0JIb30BAHMEM TeopeM TPUTrOHOMeTpuHM (PpopMyrna MiIomaau
TpPEeYroJbHUKa Yepe3 BE CTOPOHBI U YroJl MeX 1y HUMH, opMyna
IUTONIAN YETHIPEXYTOJBHUKA YEPE3 €ro JUaroHalld U yroa MEeXKIy
HUMH).

Pemars TpeyroJbHUKH.

Pematp npakTuyeckue 3aJa4n, CBOAAIIMUECS K HAXOKICHUIO
Pa3IMYHBIX JIEMEHTOB TPEYrOJIbHUKA




[IpeoOpazoBanwme 1MOO0MS.
MeTtpuueckue COOTHOLIECHUS
B OKPY>KHOCTH

10

ITonsgarue o
npeoOpazoBaHUN
MoA00us.
COOTBETCTBCHHBIE
DJIEMEHTHI TO00HBIX
¢uryp. Teopema o
MIPOU3BEACHUH OTPE3KOB
X0OpJ1, TeopemMa

OcBauBaTh noHsiTUe 1npeodpazoBanus noaoous. UccaenoBarn
OTHOIICHHE JTMHCHHBIX JIEMEHTOB (DUTYp TIpH MPeoOpa3oBaHUH

o I00MSI.

HaxoanTes npuMeps! 1o100usl B OKpYKarolel 1eiCTBUTEIbHOCTH.
BbIBOAUTH METPHUYECKUE COOTHOIICHUSI MEXTY OTPE3KaMU XOPI,
CEKYIINX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YTJIOB U
MOJ0O0HBIX TPEYTOJbHUKOB. Pemiars reoMeTpuueckue 3a1auu u
3a/1a4u U3 peaJbHOM )KM3HU C UCTIOJIb30BAHUEM MOT00HBIX
TPEYTrOJIbHUKOB

0 TIPOU3BEACHUH
OTpPE3KOB CEKYIIHNX,
TeopeMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue B
penieHun
FEOMETPHYCCKHX 3aJ1a4




Bekropsl
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Ornpezenenne BEKTOPOB,
CJI0’KEHHE U BHIYUTAHUE
BEKTOPOB, YMHOXKEHHE
BEKTOPA Ha YHUCJIO.
DuU3nYeCKui u
F€OMETPUYECKUN CMBICIT
BEKTOPOB. Paznoxenne
BEKTOpA 1O JIBYM
HEKOJIJTHHEAPHBIM
BEKTOPAaM.

Koopaunatsl BekTopa.
CxkanspHoe
IIPOU3BE/ICHUE BEKTOPOB,
€ero

Hcnosib30BaTh BEKTOPBI KaK HAIIPABJICHHBIE OTPE3KH, HCCIEA0BATH
TeOMETPUIECKUH (TIepeMelieHne) u GU3NIecKuil (Cuiia) CMBICIBI
BEKTOPOB.

3HaTh onpesiesieHUs1 CYMMbI U Pa3HOCTU BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YKCJI0, MCCJIe0BATh T€OMETPUUECKUN U (pr3HUecKuit
CMBICJIBI 9TUX onlepanuil. Pemarb reoMmeTpryeckue 3aa4du ¢
HCITOJIb30BAHUEM BEKTOPOB.

PackiiaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnosb30BaTh CKAUTAPHOE IPOU3BENCHUE BEKTOPOB, BBIBOAMTH €I0
OCHOBHBIE CBOWCTBA.

BoruucasaTe cymMMy, pasHOCTh M CKAJIIPHOE IPOU3BEIACHUE BEKTOPOB
B KOOpJMHATAX.

IIpuMeHSATHh CKaIApHOE TPOM3BEICHUE I HAXOXKJICHUS UIMH M
YTJIOB




IPUMEHEHNE L
HaxXoXJeHus UIMH U
yrioB. Pemenne 3amau ¢
IIOMOIIIBIO BEKTOPOB.
[IpumMeHeHne  BEKTOpOB
JUIsL  pelIeHMs  3aj1a4
duznku

HeKapTOBB[KOOpﬂHHaTH Ha

IIJIOCKOCTH

JlexapTOBBI KOOPAMHATHI
TOYEK Ha IIOCKOCTH.
YpaBHeHuE NPSIMOiA.
YpaBHEHUE OKPYXKHOCTH.
Koopaunatsl Touek
nepeceyeHust OKPY>KHOCTH
U MIPSAMOM.

MeTto KoopauHAT MIPU
pELICHUH T€OMETPUUECKUX
3a/1a4, MPaKTUYECKUX
3a/1a4

OcBauBaTh NOHATHE NIPSIMOYTOJIHHON CUCTEMBI KOOPAMHAT,
JIEKapTOBBIX KOOPAUHAT TOUKH.

BouiBoauTh ypaBHEHHE NPSIMON U OKPYKHOCTH. BbIIeJSITh MOTHBII
KBaJIpat JUIsl HAXOXKJCHUS LICHTpa U pajinyca OKPYKHOCTHU MO €€
YpaBHEHHUIO.

Pemath 3a1aun Ha HAX0XACHHUE TOUYEK MTEPECCUCHHS MPAMBIX U
OKPY>KHOCTEH C MOMOIIBI0 MeTo1a KoopAuHat. McmoJib30BaTh
CBOMCTBa Yri10BOro ko3¢ duinenTa npsaMoil mpu perieHuy 3aad, Juis
OTIpe/IeNIEHUs] PACTIONIOKEHUS MTPSIMO.

[IpuMeHSTH KOOPIUHATHI IPU PEIICHUU T€OMETPHUECKUX U
MPAKTHUYECKUX 33/1a4, 7Sl IOCTPOCHUSI MaTeMaTHUECKUX MoJeneit
peanbHbIX 331a4 («MeToa koopauHat»). [losb3oBaTbes ans
MOCTPOCHHUS U UCCIIEIOBaHU 1TU(POBBIMU pecypcamu.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS T€OMETPUHI




[IpaBuiIbHBIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPYXKHOCTH U IUIOLIA/b
Kpyra. Beruucienue
rionianen

[IpaBuiibHBIE
MHOT'OYTOJIbHUKH. Yucio
(. JlmuHa OKpYKHOCTH,
JyT'H OKPYKHOCTH.
Pagnannas mepa yrna.
[lnomane kpyra, cekropa,
CerMeHTa

®opMyIHpPOBATH OIPE/IEICHHUE TPAaBUIIBHBIX MHOTOYT OJIbHUKOB,
HAXOJMTh UX JIE€MEHTBHI.

IHosb30BaTHCS MOHATUEM JUIMHBI OKPYXHOCTH, BBEJIEHHBIM C
MOMOUIBIO PABUJILHBIX MHOTOYTOJIbBHUKOB, ONpeaeasiTh ynucio [,
JUIMHY JyTY ¥ pajuaHHyo Mepy yria. IIposoaurs nepexox ot
paAvaHHOM MephI yria K rpajycHoOi U Hao0OopoT.

OmnpenesasaTs MI0Ab Kpyra.

BoiBoauTh (hopmyJibl (B TpaayCHON U paJluaHHONW Mepe) Ui JUTUH
JIyT, TUIOIIAJEN CEKTOPOB M CETMEHTOB.

BoruncasTs miomany Guryp, BKIIOYAIOLUIUX AJIEMEHTHI OKPYKHOCTH
(kpyra).

Haxoauts miomany B 3ajja4ax peajibHOM KU3HU

JBHKEHUS MIIOCKOCTH

IMousiTue 0 NBUXKEHUHN
IUIOCKOCTH.
[TapannenbHbIi IEpEeHoC,
noBopoTt [Ipumenenue
IpU pELICHUH 3aa4

Pa3ouparthb npuMepsl, WULTIOCTPUPYIOIIHNE TIOHATHS IBHKCHHUSI.
@D opMyJIHMPOBATH ONIPEICICHHUS MTapaLICILHOTO IEPEHOCa, TOBOPOTA U
0CeBOM cuMMeTpuH. BBIBOAUTB UX CBOMCTBA, HAXOAUTH
HETOABM)KHEIE TOUYKHU.

HaxoauTh LEHTPBI U OCH CUMMETPU TpocTemux duryp.
IIpuMeHATH NapauiesibHbI IEPEHOC U CUMMETPUIO MPU PELLIEHUH
reOMETPUYECKUX 3a/1ay (pa3oupath npumepsl). Mcnmoib3oBaTh i
MOCTPOCHHUS U UCCIIEIOBaHUI ITU(POBHIE PECypPCHI




[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anys 3HaHui

[ToBTOpEHNE OCHOBHBIX
TOHATHUHN U

OnepupoBaThb NOHATUSIMU: (UTYpa, TOUKA, IpsIMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIA U PAaBHOCTOPOHHHHA




METOJIOB KypcoB 7-9
KJ1accoB, 0000IIIeHIE U
CHUCTEeMaTU3alrs 3HAHUI.
[Ipocrenmme
reoMeTpuueckue Gurypol
U uX cBoiicTBa. MI3MepeHne
r€OMETPUYECKUX BEJIUYHUH.
TpeyroyibHUKH.
[TapannenbHble U
NEPHEHANKYJIIPHbIE
IpsIMBIE.

OKpYXHOCTb U KPYT.
['eomerpuueckue
MOCTPOEHHUA. YTl B
OKpyXXHOCTU. Brincannsie
Y OTIMCaHHbIE
OKPYXHOCTH

MHOTOYT OJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeThIpEXYTrOJIbHUKH.
Bniucanneie

TPEYroJIbHUKH, MPSMOYTOJILHBIN TPEYTOJIbHUK, MeINaHa, OUCCeKTpuca
U BbICOTA TPEYrOJIbHUKA, TapajuIeIorpaMmM, poMO, PSIMOYTOJIbHHUK,
KBaJIpaT, Tpamelus; OKPyKHOCTh, KacaTeJIbHas; paBEHCTBO U M0A001e
¢Guryp, TpeyroapbHUKOB; TapAIICTFHOCTD U MEPIEHANKYISIPHOCTD
MPAMBIX, YT'OJI MCKAY MPAMBIMU, CAMMCTPHUA OTHOCHUTCIIBHO TOYKH U
MPSIMOM; JIMHA, PACCTOSIHHUE, BEJIMUMHA yTJa, TUIOIIA b, IIEPUMETP.
Hcnosab30BaTh GopMyJibl: IEpUMETPa U IUIONIAIA MHOTOYT OJIbHUKOB,
JUIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, 00bEMa NpsiMoyrojabHOro
napajuiesenunesa.

OHGpHpOBaTb MOHATUAMMU: IIPAMOYTOJIbHad CUCTEMa KOOpAWHAT,
BCKTOP, HCIMOJb30BAaTb 3THU MMOHATUA AJId MPEACTABIICHUA JaHHBIX U
PEeIICHHUA 3aaa4, B TOM YHUCIIC M3 JPYIrux y‘-Ie6HBIX IpeaIMETOB.
Pemathb 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHH, WILTIOCTPAIUIO
CBSI3€ MEXIy pa3IMYHBIMU YacTAMH Kypca. BulOupars MeTox ais
pelIeHus 3a1a4H.

PemnaTth 3aga4u U3 NOBCEIHEBHOMN KU3HU




Y OIIHMCAHHEIC
YETBIPEXYTOJIbHUKH.
Teopema [ludaropa u
Havaja TPUTOHOMETPHH.
Pemrenne oOmumx
TPEYrOJIHbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.

JBwxenus. [Tomooue.
CummeTpusi.

IImomans. Beruucnenue
momanen. Inomaau
oJ00HBIX (hUTyp.
JlexapTOBBI KOOPIUHATHI
Ha TJIOCKOCTH. BEeKTOPHI
Ha IIIOCKOCTHU




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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