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NMPEAUCIIOBHUE

Marematuka sBIS€TCd OAHMM M3 OINOPHBIX IIPEIMETOB OCHOBHOW mHIKOJBL. OHa
o0ecrieynBaeT YCIEUIHOE W3YyYEHHE JPYIMX MIKOJIbHBIX JTUCHMIUIMH: (DU3MKH, XUMHH,
UHpOpPMATUKK W T. JA. Maremaruyeckue 3HAHUSA, YMEHMs M HaBbIKM HEOOXOJUMBI JJIs
NOArOTOBKM UIKOJIBHUKOB K JKHM3HM. B mpouecce oOyueHuss MaTeMaTUKE MPOBOJUTCS
cucTeMaTHyecKas U IeJieHarnpaBieHHas paboTa 1o oOuieMy pa3BUTHIO YUalUXCS.

[Ipenmernass obmactb «Marematuka uW  HMHPOpPMaTHUKa» 00dagaeT  OrPOMHBIM
BOCIIMTATEIbHBIM IOTEHLIUAIOM, NPUYYAET K MPOJOJDKUTEIBHON YMCTBEHHOW JACSTEIBHOCTH.
IIpu 3TOM OHa pa3BUBAET JIOTUYECKOE U MPOCTPAHCTBEHHOE MBILUICHUE. YUalIUecs OJIy4aroT
IIPEJICTAaBICHUE O MAaTEMaTUYECKUX MOJEISX; OBJIAJEBAOT MATEMATUYECKUMU PACCYKICHUAMM;
ydaTcss IPUMEHSTh MaTeMaTH4YeCKHE 3HaHWS MpPU PELIEHUH Pa3IMYHbIX 337a4 U OLIEHUBATh
IOJydeHHbIE pPE3yJbTAThl; OBJIAJEBAIOT YMEHMSMU pELICHHMs Y4eOHbIX 3a/ad; pa3BUBAIOT
MaTE€MaTUYECKYI0 UHTYULIHIO.

I'eomeTpust — OMH U3 BaKHEHIIMX KOMIIOHEHTOB MareMaTHueckoro oopazoBanus. OHa
HeoOXxomuma Juis TpUOOpeTeHHs] KOHKPETHBIX 3HAHUH O TMPOCTPAHCTBE W TMPAKTHYECKU
3HAYUMBIX YMEHUH, (OPMUPOBAHUS A3bIKA ONMUCAHUSA OOBEKTOB OKPYKAIOLIEr0 MUPA, PA3BUTHUS
IIPOCTPAHCTBEHHOTO BOOOpaXEHUS W MHTYUIMH, MAaTEMaTHUUECKON KYJIbTYpbl, 3CTETUYECKOTO
BOCIIMTAHMs ydamuxcsa. M3ydeHune reoMeTpuM BHOCUT 3HAUMTENbHBIA BKJIAJ B pa3BUTHE
JIOTUYECKOI0 MBILIUIEHUS, B (HOPMUpPOBAHHUE NOHITHS J0Ka3aTenbcTBa. [IpakTnueckue ymeHus u
HaBbIKM TE€OMETPUUYECKOr0 XapakTepa HEOOXOAMMBbI JUIi TPYJOBOM JIEATENBHOCTH U
po(hecCuOHATBHON MMOATOTOBKH IIKOJILHUKOB.

VYuebHbie mocobust mo reomerpun g 7—9 kiaccoB BxonaaT B YMK mo matematuke A
5—11 knaccoB Mepansika A. I'., ITononckoro B. b., fxupa M. C. B yueGHO-MeTOIMUECKUI
KOMIUTEKT «I'eomeTpusi» it 7 — 9 Ki1accoB 6a30BOr0 ypOBHS 3THX aBTOPOB BXOJISAT:

v’ yuebHoe mocobue «Maremaruka. ['eomerpus. 7 Kiacc» B OyMaKHOW M 3JIEKTPOHHON
dbopmax;

v’ yuebHoe mocobue «Maremaruka. ['eomerpus. 8 kiacc» B OyMaKHON M 3JIEKTPOHHON
dbopmax;

v’ yuebHOoe mocobue «Martemaruka. ['eomerpus. 9 kinacc» B OyMaKHOW M 3JIEKTPOHHON
dopmax;

v’ METOJIMYECKOE MOCOOHE JUIS YUHTEIS.

PasButne y y4ammxcs NpPaBWIBHBIX MPEICTABICHUNA O CYLUIHOCTH MU IPOUCXOXKICHUHU
F€OMETPUUECKUX a0CTPaKIIMi, COOTHOIIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpa’keHus
MaTE€MaTU4YeCKOW HAayKOH SIBIICHUN U IPOLIECCOB PEAIBHOIO MUpA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MAareMaTHYEeCKOr0 MOJEIMPOBAHHWS B HAy4YHOM IIO3HAHWH U B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIMXCsS, a TakXke KadyecTB
MBILUIEHUS], HEOOXOIMMBIX /ISl aaNTallii B COBPEMEHHOM MH(OPMAaLIMOHHOM OOLIECTBE.

TpeOyst OT ydamMxcsi YMCTBEHHBIX M BOJIEBBIX YCWJINMH, KOHLEHTpalMW BHUMAaHUS,
AKTUBHOCTH Pa3BUTOI0 BOOOpa)KE€HHUsS, T€OMETpUs pa3BUBAET HPABCTBEHHBIE YEPThl JIMYHOCTHU
(HacCTOMYMBOCTb, LIEJIEYCTPEMIEHHOCTb, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSITEIIbHOCTD,
OTBETCTBEHHOCTb, TPYAOJIIO0ME, ITUCHUIUIMHY W KPUTHUYHOCTh MBIIUIEHUS) U yMEHHE
apryMEHTHPOBAHHO OTCTaMBATh CBOM B3IJIAJIBI M YOSKICHMS, a TAK)KE CIOCOOHOCTh MPUHUMATh
CaMOCTOSTEIIbHBIE PEIICHMUS.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (GOpMHpYs NOHUMaHHME KPacoTbl U
U3SIIECTBA MAaTEMAaTUYECKUX PACCYXACHUN, CIOCOOCTBYSI BOCHPUSATHUIO FEOMETPUUECKUX (HOpM,
YCBOCHUIO MOHATUS CUMMETPUHU, N€OMETPHUS BHOCHUT 3HAUMUTEIBHBIA BKIIAJ B JCTETUYECKOE
BOCIUTaHME Yydamuxcs. E€ m3ydeHue pa3BuBaeT BOOOPaKEHHE HIKOJBHUKOB, CYIIECTBEHHO
o0oraiaer v pa3BUBaeT UX MPOCTPAHCTBEHHBIE MPEICTABICHUS.



HEJIN U3YYEHUSA VYEBHOI'O KYPCA

«MaremaTuKy yke 3aT€M Y4YUTh HAJ0, YTO OHAa YM B NOPSAJOK MHPUBOJIUTY», — IHUCAJ
BEJIMKUW pycCKUM ydeHbli Muxaun BacunbseBuu JIoMoHOCOB. I B 3TOM COCTOMUT OJHA U3 JBYX
nenei oO0ydeHHs] TeOMETpUM KakK COCTaBHOM YacTH MaTeMaTHKW B IIKoJe. DTOM 1enu
COOTBETCTBYET JOKa3aTejibHas JIMHUS MpenojaaBaHus reomerpuu. HaumHasg ¢ cenpmoro kiacca
Ha YpOKaxX reoMeTpUU 00y4aroImUnics yUUTCs IPOBOAUTD JOKA3aTEIbHbBIE PACCYKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUYEHUS, I0Ka3bIBaTh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, IPOBOJIUTH PACCYKIECHHS «OT IPOTHUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopMyIupoBaTh OOpaTHBIC YTBEPHKICHUS.

Bropoii nenbio u3ydeHusi FTeOMETPUU SIBISIETCS] UCIIOIBb30BAHNE €€ KaK MHCTPYMEHTA MPU
pELIEHUH KaK MaTEMaTHYEeCKHUX, TaK M MNPAKTUYECKUX 3aJ1ay, BCTPEYAIOIIUXCS B PEAJbHOMU
*KU3HA. OKOHYMBIIMN KypC T€OMETPHH IIKOJbHUK JOJKEH OBbITh B COCTOSIHMM OIPENEIHUTh
TeOMETPUYECKYIO (UTypy, ONHUCATh CIOBAMH JAaHHBINH 4epTEX WM PUCYHOK, HAMTH IUIOIIAAb
3eMEJIbHOTO YYacTKa, paccuuTaTh HEOOXOIMMYIO JJUHY ONTOBOJOKOHHOTO Kaless WU
TpeOyemble pa3Mephl Tapaxka JJisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOPAsi, BRIYUCIUTEIIbHAS
JUHUSA B W3YYEHUU TeOMETpuM B 1IKoise. J/laHHas mpakTUyeckasl JIMHUA SIBJIIETCS HE MEHee
BAKHOM, UeM MEpBas.

JlJis 9TOT0 y4uTeN0 peKOMEHIYeTCsl MoAOUpaTh 3aJaud MPaKTUYECKOro XapakTepa s
paccMaTpUBAEMBbIX TEM, YYUTh JETEH CTPOUTh MATEMATUUYECKUE MOJEIN PEATbHBIX KU3HEHHBIX
CUTyalluii, MPOBOJUTH BBIYUCIECHUS U OLIEHMBATh aJ€KBAaTHOCTb IIOJIyYUEHHOI'O pe3yJbTara.
Kpaithe BaxxHO nNOAYEPKUBATH CBA3M TE€OMETPUM C JPYTMMHU HOPEAMETaMH, MOTHBUPOBATH
UCIIONIb30BAaTh  OMNpEAETCHUS TeOMETPUYEeCKHX (Uryp U TOHSTUH, JAEMOHCTPUPOBATH
MPUMEHEHUE TIOJYYCHHBIX YMEHUW B (PU3HKE M TEXHUKE. DTU CBS3M Haubosee SAPKO BUIHBI B
temax «Bekrops», «Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tugaropay.

OCHOBHBIE JIMHNU KYPCA

B 7—9 knaccax y4ue6Hblii Kypc «['€oMeTpus» BKIIOYAET CIEIYIONME OCHOBHBIE pa3/Ieiibl
conepxkanusi: «['eomerpuueckue (GUrypsl U UX CBOWCTBa», «lI3MepeHHE T'€OMETPUUECKUX
BCIIMYHH», a TaKXE «I[eKapTOBI)I KOOpAWHATbl Ha IJIOCKOCTHY, «BGKTOPI)I», «I[BI/I)KGHI/HI
wiockocTu» U «lIpeobpazoBanus mogo0ous».

Copepxanue pasaenoB «l'eomerpuueckue Qurypsl u ux cBoiicTBay u «l3mepenHue
F€OMETPUUYECKUX BEJIMYMH» HALIEJIEHO HA IMOJYYEHHE KOHKPETHBIX 3HAHUN O F€OMETPUUYECKOU
durype Kak BaKHEHIIEH MaTeMaTWYeCKOW MOJENN JUIsi OMHCAHUS OKPYXKAIIIero Mupa.
CucreMaTH4eckoe M3y4eHHE CBONCTB T'€OMETPUYECKUX (UTYpP MO3BOJHUT Pa3BUTh JIOTUYECKOE
MBIIIJICHUC W ITOKa3aTb MPHUMCHCHUC I3THUX CBOMWCTB Ipru pCUICHHUU 3aJa4 BBIYUCIIMTCIBHOIO U
KOHCTPYKTHUBHOI'O XapakTepa, a TAK)Ke MPAKTHUYECKUX.

MaTepI/Ian, 0THOC$IHII/II710$I K COACPKATCIIbHBIM JIMHUAM «I[CKapTOBI)I KOOpAWHATbl Ha
TUIOCKOCTHY» U «BeKTOphl», B 3HAUUTENBHON CTENEHU HECET B cebe MeXIpeaMeTHbIe 3HaHUS,
KOTOPBIC HAXOJAT MPUMCHCHUC KaK B Pa3JIMYHbBIX MAaTCMATUYCCKHUX JUCHUIINIMHAX, TaK U B
CMEXHBIX MpeaMeTaxX.

Marepuan paznenoB «JIBuxeHus miaockoctu» u «lIpeoOpazoBanus mogoOus» co3maér
IpEeCTaBICHUE O MeETalpeJIMETHOM MOHATHH «IpeodpazoBaHue». M3ydueHue ero MOMOXKeT
IIKOJIbHUKaM pPacCIiOo3HaBaThb HO)]O6HBI€ q)HprI)I, B TOM 4YHCJIIC B IPUPOAC, HCKYCCTBC,
apXUTEKType U Cpelu IMpeIMETOB OKpYXamolleil O0O0CTaHOBKH; TI0O3BOJUT HCIHOJIb30BAThH
TCOMETPHUICCKUEC OTHOMICHUSA JIA pCHICHUA 3a/1a4, BOSHUKAIOIIHX B peanLHoﬁ JKHU3HU.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CoracHo yueOHOMY IJ1aHy B 7—9 Kiiaccax u3ydaercs yaeOHbIi Kypc «I eomeTpusi».
Y4eOHbI MIaH MpearycMaTpuBaeT HM3y4YCHHE T'e€OMETpUM Ha 0a30BOM YpOBHE, UCXOJs W3 HE
MeHee 68 y4eOHBIX 4acoB B y4eOHOM I'0Jly, BCETO 3a TpH rojia o0ydeHus — He MmeHee 204 gacos.

COJAEPXAHHME YUEBHOI'O KYPCA «'EOMETPUSI» (ITO TOAAM OBYYEHU )

7 kJaace

HavanpHble nonatus reomerpuu. Touka, mpsMas, OTpe30K, Jdyd. Yroia. Buubl yrios.
Beprukanbuble U cMexHble yribl. buccektpuca yrma. JlomaHas, MHOIOYTrOJbHUK.
[TapanmienpHOCTh U NEPNEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CUMMETpUHU. [Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TMHEHKH.

Tpeyronpauk. BeicoTa, menumana, OuccekTpuca, X cCBoWcTBa. PaBHOOeApeHHBINH u
PaBHOCTOPOHHUI TPeYroJbHUKU. HepaBeHCTBO TpeyrojbHUKa.

CpoiicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOIO TpeyroibHHUKa. IIpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKK MapajlieNbHbIX NpsAMbIX. CymMma yIiloB TpeyrojibHuKa. BHemniHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBOMCTBO MeOuaHbl NPSMOYIOJBHOTO TPEYTOJIbHUKA,
NpoBeAEHHOW K runoreHyse. llpu3sHaku paBeHCTBa MNPSAMOYTOJbHBIX TPEYTOJIbHUKOB.
[TpstMoyronbHbBIN TPEyroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKyIsp 1 HAKIIOHHAS.

['eomerpuueckoe MecTo ToueK. buccekTpuca yria M CepeIuMHHBIA NEPHEHIUKYISP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb U Kpyr, XOpAa W AUaMeTp, UX CBOWCTBA. B3anMmHOE pacmnosioxeHue
OKpyXHOCTH M npsMoil. KacarenbHast u cekymas K OKpyKHOCTH. OKpYy>KHOCTb, BIIMCAHHasl B
yroJ. BincanHas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 ki1ace

Yersipéxyronpauku. [lapamienorpamm, €ro nmpu3HAakd M CBOWCTBA. YacTHbIE ciydan
napauienorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJIpar), UX MPU3HAKU M cBoilcTBa. Tpamerus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenust Meauansl. LlenTpanbHas cuMMeTpusl.

Teopema ®aneca u Teopema O NPOMOPIHUOHATBHBIX oOTpe3kax. CpeaHue JTHUHUN
TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyrosibHUKa.

[TogoOue TpeyroabHUKOB, KOdhdumueHT noaodus. [IpusHaku mogo0ust TPEYroJIbHUKOB.
[TpumeHeHne NOA00MS TPU PELLICHUH PAKTUYECKUX 3a/1a4.

CaoiicTBa miomaaei reomerpuyeckux ¢uryp. @opMyinsl 1 IIOUIAAN TPEYroJibHUKA,
napaiuenorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IIAAei Mo100HBIX GUryp.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUN MPaKTUYECKUX
3aj1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOIO yrja IpsSMOYTOJIBHOTO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

Brnucannbie M IIEHTpaJIBbHBIE YIUIBI, YIOJl MEXAY KacaTeabHONM M XOPIOH. YTNIBI MEXIY
XOopAaMM UM CEeKylMMHM. BrnucaHHble U ONHMCaHHBIE YETBIPEXYTOJIBHUKU. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme kacartelbHblE K JIBYM
OKPY>KHOCTSIM.

9 kjaacce

Cunyc, kocunyc, TaHreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. PenieHue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nonodus. [logodbre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpoU3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYILHX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bextop, nnumHa (MOAyJdb) BEKTOpPA, COHAIIPABJIECHHBIE BEKTOPbI, IPOTHUBOMOJIOKHO
HaIlpaBJIECHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUMd Haj
BEKTOpaMH. Pa3jioxkeHue BeKTopa 110 ABYM HEKOJUIMHEAapHbIM BekTOopaM. KoopauHaTel BEKTOpAa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKIAEHUS JJIUH U YIJIO0B.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHUsS IPSIMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMbIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYrOJIbHUKH. [lnmMHa OKpy:XHOCTHU. ['pamycHas u paauaHHas mepa
yrjia, BBIYMCIEHUE JUIMH 1yT OKpykHOcTel. [1momane kpyra, cektopa, CEerMeHra.

JIBoKeHUs  TUIOCKOCTM M BHYTPEHHUE cuMMeTpuu  Quryp  (dieMeHTapHbIe
npeacrasienus). [Tapamiensubiii nepeHoc. [1oBoporT.

IINTAHHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA
«MATEMATUKA»

OcBoenne ydeOHOro mpeamera «MareMaThka» 00eCHeunBaeT JOCTH)KCHHE Ha YPOBHE
OCHOBHOTO 00m1Iero oOpa3oBaHMs CIEAYIOMINX JIMYHOCTHBIX, METAPEAMETHBIX M MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBLIE PE3VYJIbTATHI
JInuHOCTHBIE pe3yNnbTaThl OCBOEHHUS MporpamMmbl ydeOHoro mnpenMera «Marematukay
XapaKTEepU3YIOTCA:

IHaTpuoTHYeckoe BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECA K MPOLLIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOIIEHWEM K JOCTH)KEHHUSM POCCUUCKHX MATEMATUKOB M POCCHUUCKON MaTeMaTH4YeCKOu
IIKOJIBI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0sI3aHHOCTEH TpaKAaHWHA W pealu3allud ero Impas,
IPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MpPOIEeNyp TpaxJaHCKOro ooOmiectBa (BbIOOPHI, OMPOCHI M Tp.); TOTOBHOCTHIO K
00CYXJEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-ITHUYECKHUX IPUHIUIIOB B I€ATEIBHOCTH YUEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PELICHUM IPAKTUYECKUX 3a71a4 MaTeMaTU4eCKOu
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
XKHU3HH Ui YCHIeITHON Npo(ecCHOHAIBHOM AEATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMIA;
OCO3HAHHBIM BBIOOPOM M TIOCTPOEHHEM WHIUBUIYaIbHOW TPAaeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX IUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHUE:



CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETHYCCKOMY BOCIHPHUATHIO MATEMATHUYCCKUX O6’B€KTOB,
3aaad, pemeHHﬁ, paccync;[eHHﬁ; YMCHHUIO BHUACTH MATCMATUUCCKHUC 3aKOHOMCPHOCTH B
HCKYCCTBCE.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAIle B JEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX NPEJCTABICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTEeMAaTHYECKONH HayKW Kak c(epbl UYeIOBEYECKOW NEATEIbHOCTH, JTAloOB €€ pPa3sBUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALMHY; OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTEMaTUYECKOU
KyJbTYpOMl Kak CpEICTBOM IIO3HAHUA MUpPA; OBJIAJCHUEM IMPOCTEUIIMMH HaBbIKAMHU
HCCJIEI0BATEIbCKON 1EATEIbHOCTH.

dusuyeckoe BocnuTaHUe, (opMHpOBaHHMe KYJbTYPbl 310POBbSi H 3MOLHMOHAJLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MNPUMCHATHL MATCMATHUYCCKHUC 3HAHUA B HMHTCPECAX CBOCTO 30POBbsA, BCACHUA
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHME, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHast pu3nyecKasi akTHBHOCTb); C(HOPMUPOBAHHOCTBIO HABBIKA PE(ICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eIoBeKa.

IKOJI0rn4YecKoe BOCIIUTAHHNE:
OpUCHTAIlMCH HAa MPUMCHCHHE MAaTEMAaTHMYeCKUX 3HAHWW JJIsS pelieHusl 3agad B 00JacTu
COXPAHHOCTH OKPYKAIOIICH Cpe/bl, IUIAHUPOBAHUS ITOCTYNKOB M OIIGHKH HX BO3MOXKHBIX
MOCJICICTBHI I OKPYIKArOIIEeH CPE/Ibl; OCO3HAHUEM TII00AIBHOTO XapakTepa 3KOJIOTHMYECKHX
poOJIeM U yTeW UX PEIICHUS.

JInuHocTHBIE  pe3yJbTaThl, oOecrmeYyMBaOIIMe  aJanTanui  ody4yamomerocs K
H3MEHAIOIMMCH YCJIOBUAM COLMAJIBHOM M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHAX HEONPEAEIEHHOCTH, IOBBIILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO JEATEIBHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCS y JPYTHX
Jrofied, mpuodpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLUHU W3
OmbITa JIPYyruX; HEOOXOIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4HCIE
dbopMynupoBaTh MM, MOHATHUS, TMIIOTE3bl 00 OOBEKTaX M SBICHMUAX, B TOM YHCIE paHee He
M3BECTHBIX, OCO3HaBaTh JAEPHUIUTH COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEW, MJIAaHUPOBATh
CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAITIPEJIMETHBIE PE3YJIbTATHI
MeranpeqMeTHbIE pPe3ybTaThl OCBOCHHS MPOrpaMMBI ydeOHOro mpeaMmeTa «Maremarukay
XapaKTepU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHLIMU  NO3ZHABAMENbHLIMU  OelicmBUAMU,
VHUBEPCAILHLIMU  KOMMYHUKAMUBHBIMU OCUCMBUIMU U VHUBEPCATbHLIMU PeZyIAmMUBHbIMU
oelcmeusmu.

1) Vnusepcanvnvie no3nasamenwvmvie Oeiicmeus obecneuusaiom @Gopmuposarue 0OA308blX
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JJjoruyeckue JeMcTBUA:
® BBIBISATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAeNeHUs IMOHATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIMU, OCHOBAHUS JJIsi 0000IICHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;
® BOCIpPHHHMATh, (OPMYIUPOBATH U MPeoOpPa3OBBIBATH CYXKIACHUS: YTBEpAUTENIbHbIE U
OTpUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,



BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpeUns B (hakTax,
JMAHHBIX, HAONMIOJEHUSX U YTBEPXKACHUSX; TMpEAsaraTb KPUTCPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HCIOJIb30BAaHHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUN (TPSIMbIE U OT MIPOTUBHOTO),
MIPOBOJAMUTH CAaMOCTOSITEIbHO HECIOKHBIE J0KAa3aTelbCcTBA MaTeMaTHYeCKUX (aKToB,
BBICTpAaUBaTh APTyYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

BbIOMpaTh CcHoco0 pemeHus ydyeOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
peleHus, BeIOMpaTh HauOoJee MOIXOAIMIMNA ¢ YIETOM CaMOCTOSITEIBHO BBIACIECHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHue AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUNA  MHCTPYMEHT  MO3HAHUS,
(GOopMyJIMPOBaTh BOMIPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY, CAMOCTOSATEIBHO
YCTaHABIIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH CBOKO
MO3UIIAI0, MHEHHE; MTPOBOJIUTH 10 CAMOCTOSTEIILHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE  HCCICIOBAaHUE IO  yCTAHOBJICHUIO  OCOOCHHOCTEH
MaTeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSTENILHO (POPMYJIMPOBaTh OOOOIIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHNI;

IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUrATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOJUMBIX IS
pelLIeHHs 3a/1a4u;

BbIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTb M HHTEPIPETUPOBATH HHGPOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (hopMy npeacTaBieHuss UHPOPMALMK U WIUTIOCTPUPOBATH pEIIaeMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

OLIEHUBAaTh HAJI&KHOCTh MH(MOPMAIMU 1O KPUTEPHUSM, MPEIOKEHHBIM YUUTENeM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) VYuueepcanvnvie KomMmyHukamuenwvle Oeticmseus obecneyusaiom CcOPMUPOBAHHOCHDb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oomenne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBHAMHU M LEISIMHU
OOLIeHMs; $ICHO, TOYHO, TI'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMS] B YCTHBIX U
IMCbMEHHBIX TEKCTaX, AAaBaTh MOSICHEHMs IO XOAY PELICHMs 3aJa4d, KOMMEHTHPOBATh
MIOJIy4ECHHBIA pe3yibTarT;

B X0JIe 00CYXJIeHHs 337aBaTh BOIPOCHI MO CYILECTBY OOCYKIAEMOM TeMbI, MPOOIEMBI,
pemaeMoi 3a1auu, BbICKa3bIBaTh UJIEW, HALIEJIECHHBIE HA TMOUCK PEIICHHUS; COMOCTaBIATh
CBOM CYXJIEHUS C CY>KICHUSIMU JPYTUX YYaCTHUKOB JIMaiora, OOHapy>KuBaTh pa3inyuue u
CXOJICTBO TMO3UIMH; B KOPPEeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

MPEJICTaBIISATh Pe3yJAbTaThl PEUICHUs 3a/adyH, YKCIEPUMEHTa, HCCIEeIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOopMaT BBHICTYIUIEHHS € Y4€TOM 3aJad IpPE3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.



CoTpyaHuyecTBo:

® T[IOHMMAaTh W HCIOJB30BATh MPEUMYIIECTBA KOMAaHJIHOW U WHIMBHIyaTbHON pabOTHI IpH
pemieHHMH  y4eOHBIX ~ MaTeMaTHMYeCKHMX  3ajad; TNPUHUMATh IIeJb  COBMECTHOM
NeSITeIbHOCTH, TUIAHUPOBATh OPTaHMU3ALMUI0 COBMECTHOM pPadOThI, paclpeaessTh BUIBI
paboT, JOroBapHBaThCsA, 00CYKIAaTh MPOIECC M Pe3yiabTaT pabOThl, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

® y4YacTBOBAaTh B IPYIIOBHIX (hopMax paboThl (00CYyx)aeHUsA, 0OMEH MHEHHUSIMH, MO3TOBbIC
HITYPMBI U JIp.); BBIIOJHATH CBOIO 4YacTh pabOTHl U KOOPAMHUPOBATH CBOU JICHCTBHUS C
JPYTUMH WIEHAMH KOMaH/bl; OLEHUBATh KAue€CTBO CBOETO BKJIAJA B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

3) Vnusepcanvhvie pezynamuenvle Oelicmsus obecneuugarom QGopmMuposanue CcmvlClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:
® CaMOCTOSTEIbHO COCTABJIATH ILIAH, AJTOPUTM pEIIeHHs 3ahaud (WM €ro 4acTh),
BbIOMpaTh CMOCOO0 pemieHus ¢ y4E€TOM HMEIOLIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUpPOBaTh U KOPPEKTHPOBATb BapUAHTHI PELIECHUN C y4ETOM
HOBOU MH(OpMaIUH.

CaMOKOHTPOJIb:

e BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA IpoIiecca M pe3yibTaTa pPEeIICHUs
MaTeMaTUYECKOH 3a/1a4u;

® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHHWW 33/1a4d, BHOCHTH
KOPPCKTHUBBI B ACATCIIBHOCTH HAa OCHOBC HOBBIX O6CTO$IT€JII>CTB, Haﬁ[{eHHbIX OIHI/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLCHMBAaTh COOTBETCTBHE PE3yibTaTa JAEATCIBHOCTU ITOCTABICHHON LIEIU M YCIOBHSIM,
OOBICHSITH MNPUYUHBI JOCTHXXCHUS WJIN HCAOCTUIKCHHA LCJIIN, HAXOOUTDH OHII/I6Ky, JaBaThb
OLICHKY NIPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMetHbie pe3ynbTaThl ocBoeHHs [IpuMepHOi paboueil mporpaMMbl MO MaTeMaTHKe
MPEACTABJICHBI TI0 TOJaM OOYYEHUS B CIEAYIONIMX pa3jesiax MpOorpaMMbl B paMKaxX OTIEIbHBIX
KypcoB: B 5—6 kiaccax — Kypca «MaremaTnka», B 7—9 kiaccax — KypcoB «Amnrebpay,
«I"eomeTpus», «BEpOSITHOCTh U CTATUCTUKA.

Pa3BuTHe norMuecKkMx TPEACTABICHUM U  HABBIKOB  JIOTUYECKOTO  MBIIUICHUS
OCYIIECTBIISIETCA Ha TMPOTSHKEHUU BCEX JIET OOy4YeHHs B OCHOBHOMW INIKOJIE B paMKaxX BCEX
Ha3BaHHBIX KypcoB. [Ipeamomnaraercsi, 4TO BBIMYCKHUK OCHOBHOH IIKOJBI CMOXXET CTPOHTH
BBICKA3bIBAaHUS W  OTPUIIAHUS  BBICKA3bIBAHWIA, pPACIIO3HABATH HWCTHHHBIE H  JIOXKHBIC
BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, OBJIa/IeeT MOHATUSMU: OMpE/elIeHuE,
aKCHOMa, TeopeMa, T0Ka3aTeIbCTBO — M HAYYUTCS UCIIOIH30BATh UX TIPH BBHITOTHEHUH YUEOHBIX
¥ BHEY4YEOHBIX 3a/1a4.

OcBoenune yueOHOTO Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
obecreunBaeT JOCTUKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

7 Ki1ace

e Pacno3HaBaTh H3yYeHHBIE T€OMETpUYECKHE (QUTYpBI, ONpenensaTh HUX B3aUMHOE
pacrojoxeHue, H300pakaTb TEeOMETPUYECKHe (UTYpbI; BBINOJHATH YEPTEXKH IO
yCIOBHIO 3amadd. M3mepsaTs JMHEHMHBIE W YIVIOBbIE Benu4uHbL. Pemarts 3agaun Ha
BBIYMCIICHHE JIJTMH OTPE3KOB U BEJIUYHH YIJIOB.



Jlenats TpyOyr0 OIEHKY JTMHEHHBIX U YTTIOBBIX BEJIMYUH MPEJAMETOB B PEATbHON JKU3HH,
pa3MepoB MPUPOAHBIX OO0BEKTOB. PaznmuaTh pa3mepbl 3THUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpouTh 4epTexku K F€OMETPUUECKUM 3aa4aM.

[lonb30oBaTbcs NpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BATH IMPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/a4.

[IpoBOAUTE JIOTUYECKHE PACCYKICHUS C UCIIOIBb30BAHUEM I'€OMETPHUUECKUX TEOPEM.
[Tonp30BaTbCcsl NMpHU3HAKAMH PABEHCTBA IMPSMOYIOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEJUaHbl, MPOBEAEHHOW K T'MIOTEHY3€ MPSMOYTOJIBHOTO TPEYroJIbHUKA, B PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnpenensTh MapayIeIbHOCTh MPSMBIX C IMOMOIIBI0 YIJIOB, KOTOpPhIE 00pa3yer ¢ HUMHU
cexkymas. OnpenensaTe napauieJIbHOCTh IPSIMBIX C OMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOU MPSAMOU 10 TOYEK IPYTrOM MPSIMOI.

Pematp 3a1aumn Ha KiieT4aroit Oymare.

[IpoBOANTHL BBIYUCICHUS M HAXOAWTh YHWCIOBbIE M OyKBEHHBIE 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX 3aJadyax C HKCIOJIb30BAHUEM CYMMBbI VYIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB  yIJIOB, OOpa3OBaHHBIX TMPU [EPECEUCHUU  JIBYX
MapajulesbHbIX NPSIMbIX CEKylIeH. Pemars npakTHuecKkue 3a1a4u Ha HaXO0KJACHUE YIJIOB.
Biamers moHsATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEeNesiTh OHCCEKTPHUCY
yIila ¥ CepPEeIMHHBIA MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.
DopMyIHpPOBATH ONPEAEICHUSI OKPY>KHOCTU M Kpyra, XOpJbl U AHUAMETPa OKPYKHOCTH,
MOJIb30BaThCS MX CBOMCTBAMHU. YMETh NMPHUMEHATH 3TH CBOWCTBA MPU PELICHHUM 331a4.
BnaneTs noHsATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHHKA OKPY>KHOCTHU, YMETh HaXOJUTh €€
nenTp. [lomb3oBatbes (akTamMu O TOM, 4YTO OWCCEKTPUCHI YIJIOB TPEYTOJIBHHKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO CEPEAUHHBIE NMEPIEHIUKYISIPbI K CTOPOHAM
TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Biamers 1oOHATHEM KacaTelbHOM K OKPY/KHOCTH, IIOJIB30BaTbCAd TEOPEMOU O
NEePHEHANKYJISIPHOCTH KAacaTeIbHOM U pajinyca, IPOBEIEHHOIO K TOUKE KaCaHUS.
[lonb3oBaTbcs MPOCTEMIIMMH TE€OMETPUUECKMMHU HEPABEHCTBAMH, ITOHUMATh UX
MIPAaKTHUYECKUM CMBICII.

[TpoBOIUTH OCHOBHBIE T€OMETPUYECKHUE MOCTPOEHHUS C TOMOIIBIO UPKYJIS U TUHEUKH.

8 kinace
PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCA HX
CBOMCTBaMH IPH PELIEHUH F€OMETPUUECKUX 3aj1au.
[IpyMeHsTh CBOMCTBAa TOYKM NEpECcEYeHMs] MEIuaH TpEeyrojibHWKa (LIEHTpa Macc) B
pellIeHnN 3aay.
Brnaners noHsTHEM CpelHEN JTMHUM TPEYTroJIbHUKA U TPANELUH, IPUMEHATh UX CBOMCTBA
IIPU PELICHUM reoMeTpuyecKkux 3anad. llomp3oBarecs Teopemont Daseca U TEOPEMON O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJI PELIECHUS IPAKTHUECKUX 3a1a4.
[TpuMeHATH MPU3HAKK TOJOOUS TPEYTOIBHUKOB B PEIIEHUN FT€OMETPUYECKHX 3a/1a4.
[Tons3oBatbess Teopemoii ITudaropa Uit pemieHUs T€OMETPUUECKUX U MPaKTHUECKUX
3aga4. CTpOUTh MaTeMaTUYECKyI0 MOJIeb B MPAKTUYECKHX 3a/ladaX, CaMOCTOSITEIbHO
JIENIaTh 4YepTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.
Brnagers noHATHSAMM CHHYCa, KOCHMHYCAa M TaHI€HCa OCTPOro yrja IpsMOYTOJIBHOTO
TpeyroiabHuKa. [1071p30BaThCS 3TUMU MOHSITUSAMH JUISI PEIICHUS TPAKTHYECKUX 3ajau.
Bbruncnsate  (pa3nuyHbIMEH - cocobaMM)  IUIOHIa[b  TPEYrojJbHUKA U IUIOIIAIN
MHOTOYTOJIBHBIX (GUTYp (MONB3YSICh, TAE HEOOXOIUMO, KaIbKyIsTopom). I[IpumeHsTH
IIOJIyYE€HHBIE YMEHMS B IPAKTUYECKUX 3a/1a4ax.



e BiageTh MOHATUSMHU BIHCAHHOTO M IEHTPAIBHOTO YIia, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yIJIax MEXAY XOpJaMu (CEKYyIIMMH) W yriie MEXIy KacaTeabHOU U
XOPJIOH MPH PEUICHUN T€OMETPHUYECKHIX 3ajad.

e Braners MoHATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOWCTBA OIMMUCAHHOTO
YeThIPEXYroMbHUKA TIPH PEIICHUU 3a1a4. [I[pUMEHSTh MOTy4YCHHbIC 3HAHUS Ha TIPAKTHKE
— CTpOWUTh MaTEMaTHYECKHUE MOJICNH IS 3a/Jad peajbHOW JKU3HU H TPOBOIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C TPUMEHEHHEM TOM00MS H TPUTOHOMETPUU
(MONB3ysACh, Te HEOOXOIUMO, KAJIbKYISITOPOM).

9 knace

e 3HaTh TPUTOHOMETpUYECKHE (QYHKIHMU OCTPHIX YIVIOB, HAaXOJUTh C HX IOMOIIbIO
pa3jMyYHbIE 3JIEMEHTHI IPSAMOYIOJIBHOTO TPEYrOJbHUKA («PELIEHUE MPAMOYIOJIbHBIX
TPEyrojJpHUKOB»). Haxoaute (C MOMOLIbIO KaJIbKYJIATOpAa) [UIMHBI U YIJbl A He
Ta0JINYHBIX 3HAYEHUH.

e [Ilonmp3oBarbcs  (opMylaMu  TPUBEICHHS U OCHOBHBIM  TPUTOHOMETPHUECKUM
TOXKAECTBOM  JUII  HAXOXKACHUS  COOTHOLICHUH MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

e llcnonb3oBaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUIsl HAXOX/ACHUS Pa3IMUHBIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUe TPEyroJbHUKOB»), NPUMEHATb UX IpU  pEIICHUH
F€OMETPUUECKUX 3aj1au.

e Biagerp mnoHATHSMU IpeoOpa3oBaHHUs I0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX Quryp. [lonp30BaThCsi cBOMCTBaMHU 1MOKO0US MPOM3BOJBHBIX (PUTYp, YMETb
BBIYUCIISITH IJTMHBI U HAXOAUTH YIIIbI Yy MOA0OHBIX GuUryp. IIpuMeHsaTs cBoiicTBa MOA00Hs
B IPAaKTUYECKHUX 3ajJadyax. YMeTb MPUBOAUTH INpUMEpPbl MNOJOOHBIX QUryp B
OKpY’KaroIlleM MUpE.

e [lonb3oBaThCsl TEOpEMaMHu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOM3BEIECHUU OTPE3KOB
CEeKYIIHX, O KBaj[paTe KacaTelbHOM.

e [lonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH U (U3UYECKUH CMBICI,
OPUMEHATh HX B PpEIIEHUM TIeOMETPUYECKMX M (u3MuecKux 3ajnad. llpumeHsTsb
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB JIJISl HAXOXKJIEHUS JJIUH U YTJIOB.

e [Jlonb3oBaTbCsi METOAOM KOOpPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B pELICHUU
FEOMETPUYECKHX U MPAKTUYECKUX 3a/a4.

e BianeTs NOHATUSAMHU ITPABHIIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYKHOCTH UM PaJlMaHHOW MEpbI yIiia, YMETh BBIYMCIATH IUIOIIAb KPYra U €ro 4acTeu.
[TpyMEHATH MONY4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

e Haxoaute ocu (WM LEHTPBI) CUMMETPUH (PUTYp, MPUMEHATh JBUKEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

e [IpuMeHATH MOJIyYE€HHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MaTEMaTHUECKUE MOJAETH IS
3a/1a4 PEAbHOM KXU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C INPUMEHEHUEM
nofodusi M TPUTOHOMETPUYECKUMX  (QYHKUMH  (MONb3ydach, TA€  HEOOXOAMMO,
KaJIbKYJISTOPOM).

OCOBEHHOCTHU U3YYEHUA KYPCA TEOMETPUU 7 — 9 KIIACCOB

B coBpemenHOM o0O0mIiecTBe MaTeMaTHYeCKas IOATOTOBKA HEOOXOIMMa KaKIOMY
4eJI0BEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cdepax YeTOoBEUECKOW AEATeTbHOCTH.
MaremaTruecKie 3HaHUSI H YMEHUSI HEOOXOMUMBI IS U3yUeHHs anreOpsl U reoMeTpuu B 7—9
KJ1accax, a TaKKe JJI U3Y4YEHUS CMEXHBIX IUCLUIUIMH.

VYuebHbIie mocoOust o reometrpun st 7—9 kiaccoB BxoaaT B YMK 1o matemaTuke s
5—11 xnacco Mepsnsika A. T'., ITononckoro B. b., fxkupa M. C. B yueOHo-mMeToauueckuit
KOMIUIEKT 3TUX aBTOPOB «I eomeTpusi» uist 7 — 9 kiaccoB 6a30BOT0 YPOBHSI BXOSIT:



v yueOHoe mocobue «Marematuka. ['eomerpusi. 7 Kiaacc» B OyMaKHOHW W DIEKTPOHHOM
dopmax;

v yueOHoe mocobue «Marematuka. ['eomerpusi. 8 Kiaacc» B OyMaKHOH M DIECKTPOHHOMN
dopmax;

v yueOHoe mocobue «Maremartuka. ['eomerpus. 9 kiaacc» B OyMakHOH M DIECKTPOHHOM
dopmax;

v METOIMYECKOE MOCOOHE JUTS YIUTEIIS.

['eomeTpust CYIIECTBEHHO PACHIMPSET KPYro30p YHaIIUXCsl, 3HAKOMS UX C HHAYKIIUECH 1
neaykuuen, o000IIeHreM U KOHKPETH3aIMel, aHaIu30M U CUHTE30M, KilacCupUKaue u
cucTeMaTH3anuei, abcTparnpoBaHleM, aHaJIOrHeld. AKTHBHOE HCIIOIB30BaHKE 331a4 Ha BCEX
JTanax y4yeOHOro mporecca pa3BUBaeT TBOPUECKHUE CIOCOOHOCTH IIKOJIbHUKOB.

[Ipu oOydenun reomerpuu (POPMUPYIOTCS YMEHUS W HABBIKM YMCTBEHHOTO TpyJda —
IUTAHUPOBAHUE CBOEW pabOThl, MOUCK PALMOHAIBHBIX MyTeil €€ BBIMOJHEHUS, KpUTHYECKas
OLIGHKa pe3ynpTaToB. B mporecce o0y4yeHHS T€OMETpPHM IIKOJIBHHMKH y4yaTcs HM3jaraTb CBOU
MBICTIM SICHO M HCYEpIBIBAIOLIE, JAKOHUYHO U EMKO, NPUOOPETAIOT HAaBBIKU YETKOIO,
AKKypaTHOT'O ¥ TPAMOTHOTO BBITIOJTHEHUSI MATEMaTHUECKUX 3aITUCEH.

Baxneiimield 3amadeld MIKOJBHOTO Kypca T'€OMETPHUH SIBIISIETCS Pa3BUTHE JIOTMUECKOTO
MbIIUIeHUsT ydamuxcsa. Camu OOBEKTHI T€OMETPUYECKHX YMO3aKIIOYCHUH W TIPUHSTHIE B
FeOMETPUM TMpaBuja MX KOHCTPYHPOBAHHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHHUH
00OCHOBBIBaTh M JOKa3bIBaTh CYXICHHs, TPHBOAUTH YETKHE OMNpPEesICHHs, pa3BUBAIOT
JIOTUYECKYIO UHTYHULIUIO.

B coBpemenHoM oOmiecTBe MaremMaTWyecKkas IIOATOTOBKAa HEOOXOAMMAa KaKIOMY
YeNOBEeKy, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BceX cdepax 4eIOoBeuecKON AeSTeTbHOCTH.
[IpakTHyeckas 3HAYMMOCTh HIKOJIBHOTO Kypca TeOMETpuu 7—9 KIIaCCOB COCTOMT B TOM, UYTO
MPEIMETOM €r0 U3YUYCHHUS SIBISIOTCS POCTPAHCTBEHHBIE ()OPMBI U KOTUYECTBEHHBIE OTHOIICHUS
pearpHOro MHpa.

B mnpomecce wusyueHuss reomerpuu (HOPMUPYIOTCS JIOTHUECKOE U aJTOPUTMUYECKOE
MBIIJICHHE, a TAaK)KE TaKUEe KAaueCTBAa MBIIUICHUS, KaK CHJIa M THOKOCTh, KOHCTPYKTHBHOCTh U
KPUTHUYHOCTb. /|71 ananTanuu B COBpeMEHHOM MH()OPMAIIMOHHOM O0IIIeCTBE BaXKHBIM (haKTOPOM
sBnsieTcss  (OPMHUPOBAHME MAaTEMaTHUECKOTO CTHJIA MBIIUICHHS, BKJIIOYAIONIET0O B cels
UHAYKIHUIO U JEIYKLUI0, 0000IIeHNne 1 KOHKPETU3alllIo, aHAJIM3 U CUHTE3, KIAacCU(UKALUIO U
CHCTEMaTH3aIHI0, a0CTParupoBaHUE U aHAJIOTHIO.

[Tpennaraemple yueOHble MOCOOMS MPEACTABISIIOT OO0 OpraHmyeckoe OObeAMHEHHE
TEOPETUYECKOT0  MaTepuajga ¢  CHCTEMOM  YOPaXXHEHHH, Pa3BUBAIOLIEH  TEOPHIO,
WITIOCTPUPYIOILEH e€ MpruMeHeHue, 00ecleunBarole yCBOeHHe METO/I0B IPUMEHEHUS TEOpUHU
K PEIICHUIO 33134, (OpMHUPOBaHNE HEOOXOJMMBIX YMEHHI M HABBIKOB, 3aKPEIICHNE, TPOBEPKY
¥ CaMOIIPOBEPKY YCBOCHUS 3HAHUI U YMEHHIA.

3HaYnTENbHOE BHUMAHHE B M3JIO)KEHUH TEOPETUYECKOTO MaTepualia Kypca yIeNseTcsl ero
MOTHUBAIIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, uiel, MeronoB. OO0ydyeHHe MOCTPOEHO Ha
0a3e TeopWHM pa3BUBAIOMIETO OOYYEHHs, YTO JIOCTUTAETCS OCOOCHHOCTSMH H3JIOKEHHS
TEOPETUYECKOT0 MaTepuana W yNpaXHEHUSMH Ha CPaBHEHME, aHAJU3, BBIICICHUE TJIAaBHOTO,
YCTaHOBJICHHUE CBSI3€H, KiIacCH(UKAIINIO, JOKA3aTeIbCTBO, 0000IIEHNE U CHCTEMAaTH3AITHIO.

Oco00 aKkIEHTUPYIOTCS  COAEP)KATEIbHOE PACKPBITUE MAaTeMaTH4YeCKHX IOHATHH,
TOJIKOBaHHE CYIIHOCTH MaTEeMAaTUYECKHX METOJOB M OOJIACTH WX MPUMEHEHUS, JEMOHCTPAIUS
BO3MOXKHOCTEH NPUMEHEHUS TEOPETUYECKMX 3HAHUM I peleHHus pa3HooOpasHBbIX 3a7ay
npUKIagHOro Xxapakrepa. Oco3HaHue OOIIEro, CYIIECTBEHHOIO SIBJISETCS OCHOBHOW 0a30i Nyist
pelleHuss yrpakHeHUW. BakHO NpPUBOAWTH AETanbHbIE MOSCHEHUS K PEIICHHIO TUIIOBBIX
yIpaKHEHUH. DTHM PACKPBIBACTCS CYTh METOJa, MPEIIaracTcsl ajrOpUTM WM dBPHCTUYECKas
cXeMa pelleHus YIpaXHEHUH onpeeéHHOTO THIIA.

B y4eOHBIX TOCOOMSX TaKKe YYHUTHIBAIOTCS JTOMHHUDPYIOIIME HICH U TOJOKCHHS
MPOrpaMMBbl Pa3BUTHSI U (POPMHUPOBAHUSI YHUBEPCATbHBIX Y4EOHBIX NEHCTBUU AT OCHOBHOTO
oOmiero o0pa3zoBaHus, KOTOpble OOecrneyuBalOT (OPMUPOBAHHUE POCCHUMCKON TIpa)IaHCKON



UJCHTUYHOCTH, KOMMYHHUKATHBHBIX KaueCTB JMYHOCTH U CHOCOOCTBYIOT (POPMHUPOBAHUIO
KJIFOUEBOM KOMITETEHIIUN — YMEHUS yUUTHCS.

OOyueHue reoMeTpuM Ja€T BO3MOXHOCTb IIKOJIbHMKAM HAayYUTbCS IUIAHUPOBATH CBOIO
JESTEIbHOCTh, KPUTUUECKH OLIEHUBATh €€, IPUHUMATh CAMOCTOSATEIbHBIE PELICHMS], OTCTauBaTh
CBOM B3IVIAABI U YOexaAeHus. 3HaKOMCTBO C MCTOPHEH pa3BUTUS TI'€OMETPUM KakK HayKu
dopmupyeT y ydanmmxcs IpeACcTaBICHUs O TEOMETPHH KaK YacTH OOIIEYeTIOBEYECKON KYIbTYPHI.

Cpenu 0ocoOeHHOCTEH TaHHOW JTMHUU YUEOHBIX TOCOOUI MOXKHO OTMETUTD CIICAYIONINE

(baxThI.
— boraTtslil 3a1a4HbIi MaTepua pa3HOro YpOBHS CJIOKHOCTH I103BOJIET pealn30BaTh
MIPUHIIAITEI YPOBHEBOH audPepeHnanuu, HHIMBUyaTbHOTO MOAX0/1a B 00y4eHHUH,
(dhopMHUpPOBATH MMO3HABATEIBHBIA HHTEPEC K MPEAMETY, TOTOBUThCS K [ A,
— CuHXpOHHU3aIUS OHATUHHOTO anmapaTa npyu U3y4eHUH areOpbl 1 TeOMETPHUH.
— YMK opueHTHpOBaH Ha peaan3aliio CUCTEMHO-ESTEIbHOCTHOIO OJX0/1a, U PACCUUTAH Ha
pa3sHooOpa3HbIe CIIOCOOBI MOBBIIICHUS YIPPEKTUBHOCTH 00pa30BaTEIILHOTO MPOIIecca;
— B YMK pa3ymHoe u cOanaHCUpOBaHHOE COUETaHUE CTPOTOCTH U JJOCTYITHOCTH U3y4aeMOro
MaTepuaia, 4To IpeanoaracT BO3MOKHOCTb CAMOCTOATEILHOTO 00Y4YEHHUS;
— 3aJJaHMs IPAKTUYEeCKOM HarpaBieHHOCTH B YMK crocoOcTBYIOT yCTaHOBICHHIO
MEXIPEAMETHBIX CBSI3€H U pa3BUTHIO YHUBEPCAIbHBIX YueOHbIX AeiicTuil (YVY [);
— B y4eOHOM ITOCOOMH NpeACTaBIEHbl CBEACHUS U3 UICTOPUU MaTEMAaTUKU B BUJI€ PACCKA30B U
CIPABOYHBIX JJAHHBIX.

CucTeMHO-eSTeTbHOCTHBIHN M0IX0/] pealn3yeTcs uepe3 LUPOKUI CIIEKTp 3aJaHHil B
y4eOHBIX TOCOOMSX U paboumx TeTpasixX, MMpdepeHInpPOBaHHBIX IO CIIOKHOCTH, CIIOCO0Y
BBINOJIHEHUS (MHAMBUYaJIbHAS, TapHas, TpynmnoBas). /i OpueHTHPOBKU B 3a7Ja4HOM
MaTepuaie UMEITCs ClieuanbHble 0003HAUEHUs JJIs 33]1a4 [IPOCTHIX, CPEHETO YPOBHS
CJIO’)KHOCTH, CJIOXKHBIX, MAaT€pPHaJIbl JAJIs1 MATEMaTUYECKOTI0 KPY)KKa, CUCTEMA OJIMMITHAHbIX
3a1a4d. B y4eOHBIX MOCOOMAX BBIZENICHA CUCTEMA KITFOUEBBIX 3a/1a4, PE3YJIbTAaThl KOTOPBIX MOTYT
OBbITh UCIIOJIB30BAHBI IIPU PELICHUN APYIHX 33/a4.

VY 1auHo BBINIOJIHEHA CUCTEMATU3allMsl U3YYEHHOI0 MaTepuana: ectb pasaen «roru
riaBbl» U 3aaaHus «IIpoBepb ceds B TecToBOM (hopMey, pacloNoKeHHbIE B KOHIIE KaX/10H I1aBbl
yueOHOro 1ocodusi, KOTOPbIH TOMOTaeT IPOBECTH CAMOOLIEHKY YCBOEHHUS MaTepuara riassl. B
CTPYKTYp€ y4eOHBIX MOCOOMH TaK)Ke BBIAEIECHBI CrielHalbHbIe PyOPUKH:

— ['0TOBUMCS K M3yUYEHHUIO HOBOW TEMBI.

— IIpakTuyeckue 3ananus.

— JIpy’XHM C KOMIIBIOTEPOM.

— HabGmronaiite, pucyiite, KOHCTpyupyiTe, haHTazupyire.

— Korpa caenanbl ypoku. TOT pasfen coiep KUT MaTepraibl A OpraHU3alui MPOEKTHON
JESATEIIBHOCTH.

TEMATHUYECKOE INTAHUPOBAHUE

TemaTudyeckoe TUIAaHUPOBAHHE pealM3yeT OJWH U3 BO3MOXHBIX TOJXOJ0B K
pacrpeieieHUuI0 U3y4aeMoro MaTepuana rno yueOHO-MeTOAUYECKOMY KOMILIEKTY, OHO HE HOCHUT
0053aTeNFHOT0 XapaKkTepa U HEe UCKII0YaeT BO3MOXKHOCTEH MHOTO paclpeeNieHus CoIepKaHusl.

B npumepHOM TeMaTHYeCKOM IUIAHUPOBAHHWM PA3ZCiIbl OCHOBHOTO COJEpIKaHUS Kypca
TeOMEeTPUH PAa30UTHI HA TEMbl B XPOHOJIOTMH MX HM3y4YEHHUS MO COOTBETCTBYIOIIMM Yy4eOHBIM
IIOCOOHMSIM.

OCOOEHHOCThI0 MPUMEPHOTO TEMAaTHYECKOTO TUIAHUPOBAHMS SBISETCS TO, YTO B HEM
COJICPKUTCSI OINHMCAHWE BO3MOXKHBIX BHJIOB JICSITEIIBHOCTH YYaIIUXCsl B TPOIIECCE YCBOCHUS
COOTBETCTBYIOIIETO COJIEPKaHMs, HAMPABICHHBIX Ha JOCTH)KEHHUE TIOCTABJICHHBIX IIeJIel
00ydeHus1. DTO OPUEHTUPYET YUHUTEIIS Ha YCWICHHUE IESITEIIbHOCTHOTO TTOIX0/1a B 00y4eHUH, Ha
OpTraHM3aINI0 Pa3HOOOPa3HON YUeOHOU AeITeTbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM MICUXO0JI0T0-
MeJarorHIeCKMM BO33PEHUSIM, Ha UCIIOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTHH.



[IpumepHOE MOYpOYHOE TEMATHYECKOE TUIAHMPOBAHUE COCTABJICHO W3 pacyéra, 4TO Ha
U3Y4YEHHE TEOMETPUM B Ka)XJOM KJacce OTBOAMUTCS 2 yaca B Hexento (Bcero 68 wacos 3a
y4eOHbIH T0a). B COOTBETCTBMHM C 3THM 10 Kaxaomy mnaparpady yKa3aHO NpPHMEPHOE
KOJIMYECTBO OTBOJAUMBIX HA HETO YPOKOB.

Yyuteno cieayer MMeThb B BHIY, YTO BCE PEKOMEHIAIMH, NPHUBEACHHBIC B JaHHOM
MOoCOOWH, SBISIOTCS TPUMEPHBIMH, WX HE HYKHO paccMaTpuBaTh Kak oO0s3areibHbie. B
3aBUCUMOCTH OT CTEIEHH IOJATOTOBJIICHHOCTH M YPOBHS Pa3BUTHS YYAIIUXCS KOHKPETHOTO
KJIacCa YUUTEIb MOXKET U JIOJHKEH BHOCUTH KOPPEKTUBBI KaK B METOAMKY MPOBEJICHUS YPOKa, TaK
¥ B MOJA00p 3aJlaHUi JJIs1 KJIIACCHOW, CaMOCTOSITEIbHOM M JToManiHed paboTel. [IpuHIMIHMAIBHO
BaXHBIM KPHUTEPHUEM SIBIISICTCS] JOCTHIKCHHE PE3yIbTaTOB OOYy4YeHHS, YKa3aHHBIX B [IpumepHOit
nporpamme.



TEMATHNYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUA» (110 TOJAM OBYUYEHUA)

7 kaacc (He MeHee 68 1)

Ha3zBanmue pa3jaena
(Tembl) Kypca

KoaunuecTtBo
4acoB

OcHOBHOE co/lep:KaHue

OcCHOBHbBIEC BU/IbI 1eATEJILHOCTH
00y4arouuxcs

IIpocreiimme
reoMeTpuueckue GUrypsl u
ux cBoiictBa. I3mepenue
F€OMETPUYECKUX BETMUUH

14

[Ipocreiimue reoMmerpuyeckre 0ObEKThI: TOUKH,

IpAMBIC, JIYYU U YIJIbIL, JIOMAaHAA, MHOI'OYI'OJIBHUK.

CMexxHbIC U BEPTUKAJIBHBIE YTIIbI.

Pabota ¢ mpocTeimmmu yepTexamu.
N3MepeHne JIMHENHBIX U YIIOBBIX BEIUYHUH,
BBIYMCIICHHE OTPE3KOB U YIJIOB.

[Mepumerp u mwromaas GUryp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB

@®opMyJIMPOBATH OCHOBHBIE ITIOHATHS U
OIIpeCIICHUS.

Pacno3HaBaTh M3y4eHHBIC TEOMETPUYECKHE
¢burypsl, onpeaeasiTh UX B3aUMHOE
PacCIIOJIOKEHUE, BBIMOJHATD YEPTEXK 110
YCIIOBUIO 33JIa4H.

IIpoBoauTH NPOCTEMIINE IOCTPOCHHUS C
IOMOUIBIO LIUPKYJISI U TMHEUKH.

HN3mepaATh TUHENHBIE U YTIIOBBIE BEITMYHHBI
Te€OMETPUUECKUX U MPAKTUYECKUX OOBEKTOB.
OmnpeneasaTes «Ha r71a3» pa3Mepsl peaabHbIX
00BEKTOB, MPOBOAMTH IPyOYIO OLIEHKY UX
pa3MepoB.

PemaTe 3a1auy Ha BBIYUCIICHUE JJIMH OTPE3KOB
Y BEJINYUH YTJIOB.

Pemare 3a1auy Ha B3aMMHOE PACIIOIOKEHUE
reOMEeTPUUECKUX PUTYP.

IIpoBoauTk kIaccudukanuio yrios,
BbIYMCJISITh JINHEMHBIC U YTJIOBBIE BEJINYNHBI,
MPOBOANTHL HEOOXOIUMBIE JTOKa3aTeIbHbIE
paccyXxJIeHHUs.

3HAKOMHTBCS € MCTOPHEH Pa3BUTHsI T€OMETPUU

TpeyronbHUKH

22

[TonsATHE O paBHBIX TPEYrOJbHUKAX U IEPBUYHBIE
MIPEJICTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX )
¢urypax. Tpu npuszHaka paBeHCTBa
TPEYTrOJILHUKOB.

[Tpu3HaKK paBeHCTBA MPSMOYTOJIBHBIX

Pacno3HaBaTh napbl paBHbIX TPEYIOJbHUKOB Ha
TOTOBBIX YepTexkax (C yKkazaHHEM IMPU3HAKOB).
BbIBOAMTH ClIe/ICTBUS (PaBEHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTOJIbHUKOB.




TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbl MPSIMOYTOJIBHOTO
TPEYroJbHUKA.

PaBHOOe1peHHbIE U PABHOCTOPOHHUE
TpEeyroJIbHUKHU. [Ipu3Haku u cBOMCTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

CooTHoOIIEHNS MEX/1y CTOPOHAMU U YIJIaMu
TpeyrojabHuKa. [IpoTHB OoJbIIEl CTOPOHBI
TPEYTrOJIbHUKA JIEKUT OOJIBIIUI YTOl.
IIpocreiimme HepaBeHCTBA B TEOMETPHHU.
HepaBeHcTBO TpeyroyibHUKA.

HepaseHcTBO 10MaHOIA.

[IpsiMOyTONBHBIN TPEYTrONbHUK € YoM B 30°.
[IepBbie NOHSTHS O 10KA3aTEILCTBAX B FTEOMETPUU

®opMy.THPOBATH OTIPEICIICHUS:
OCTPOYI0JIBHOI'0, TYIIOYI'OJIBHOTO,
MPSIMOYTOJIBHOI'O, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI,
BBICOTHI, MEJIaHbI TPEYTOJIbHUKA; CEPEAUHHOTO
HEepIEHIUKYIISIpa OTPe3Ka; IepuMeTpa
TPEYroJbHUKA.

®opMy.IHpPOBATH CBOWCTBA U IPU3HAKU
PaBHOOEPEHHOTO TPEYrOJIbHUKA.

CTponTs 4epTexu, peliaTh 3aa4M C IOMOILBIO
HaXOKIACHUS paBHBIX TPCYIrOJIbHUKOB.
IIpuMeHATH PU3HAKK paBEHCTBA
HPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B 3aJa4ax.
Hcnoan3oBath 1uppoBbie pecypcsl 1JIs
HCCJIeJOBAHMS CBOWMCTB M3y4aeMbIX (pUryp.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHsI TEOMETPUU

[TapamnensHble npsMbIe, 14 [TapamiensHble npsiMbIe, UX CBOMCTBA, 11AThII @®opMyJIMPOBATH MOHATHE NIAPAIIIEIIBHBIX
CyMMa yTJIOB TPEYrOJbHUKA nocrynar EBkinuza. IPSIMBIX, HAXOAUTD [IPAKTUYECKUE IPUMEDPBI.
Hakpecr nexaine, COOTBETCTBEHHBIE U H3yuars cBoiicTBa yrios, 00pa30BaHHBIX MpU
OJTHOCTOPOHHUE YIJIbl (00pa3oBaHHBIE IPU NIEPECEUECHNH NTapAJIJIENIBHBIX MIPSIMBIX CEKYLIEH.
NepeceyeHn ! MapaiebHbIX MPSAMBIX CEKYIIEH). IIpoBoauTh 10KA3aTENBCTBA IAPATUICIBHOCTH
[Ipu3Hak napayuIeaIbHOCTH NPSIMBIX YEPE3 JIBYX MPSIMBIX C TIOMOIIBIO YITIOB, 00pa30BaHHBIX
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOM MPSIMOM 10 | IIPH NMEPECEYEHUH ITUX MPSAMBIX TPEThEU PSMO.
BTOPOU NPAMOU. BeruncasaTe cymMMy yriioB TpeyrojabHUKA U
CyMMa yriioB TpeyroJibHMKa 1 MHOTOYTOJIbHUKA. MHOI'OYTOJIbHUKA.
BHelnue yriel TpeyrojapHuKa HaxoanThb uncnoBsie 1 OyKBEHHbIE 3HAYCHUS
YIJIOB B TEOMETPUUYECKHX 3a/1a4ax C
HCIIOIB30BAHUEM TEOPEM O CYMME YIIIOB
TPEYTrOJIbHUKA 1 MHOTOYTOJIbHHKA.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHsI TEOMETPUU
OKpY>XKHOCTb U KPYT. 14 OKpY>KHOCTb, XOPAbI U TUAMETPHI, UX CBOICTBA. DopMyJIMPOBATH ONpe/leJIeHUsI: OKPYKHOCTH,
I'eomerpuueckue KacarenbHast kK OKpy>KHOCTH. XOpAbl, IMaMETPa U KacaTeIbHON K OKPYKHOCTH.

MIOCTPOCHHS

OKpY>KHOCTb, BIIUCAHHAS B YTOJI.

M3y4aTh X CBOICTBA, IPU3HAKHU, CTPOUThH




[Tonsatue o I'MT, npumeHenue B 3a1ayax.
buccektpuca u cepeIMHHBIN IEPIEHAUKYIIAP KaK
F€OMETPUYECKHE MECTA TOYEK.

OKpy»KHOCTB, OIIMCAHHAsA OKOJIO TPEYTOJIbHUKA.
BnucanHnas B TpeyroJibHUK OKPY>KHOCTb.
IIpocreimue 3a1a4n Ha IOCTPOECHUE

YEPTEKMU.
HccaenoBarb, B TOM YHUCIIEC UCIOJIb3YH
uudpoBbie pecypChbl: OKPYKHOCTb, BIIUCAHHYIO
B YI'OJI; LICHTP OKPY>KHOCTH, BIIUCAHHOM B yTOJ;
PaBEHCTBO OTPE3KOB KACATEIIbHBIX.
Hcnoap3oBarb Metoa I MT uia moxka3zarenbcTBa
TEOpPEM O TIePEeCeYCHUHN OMCCEKTPHC YTIIOB
TPEYroJIbHUKA U CEPEIUHHBIX NEPICHIUKYISPOB
K CTOpOHAaM TpeyroJjibHuKa ¢ nomoibo ['MT.
OBjaaeBaTh NOHATHIMM BIIMCAHHOUN U
ONMCAaHHOW OKPY>KHOCTEU TPEYrOJIbHUKA,
HAXOAMTh LEHTPBI 3TUX OKPYKHOCTEM.

Pemiats OCHOBHBIC 32/1a4H HA MOCTPOECHHE!
yria, paBHOTO JaHHOMY; CEPEIMHHOIO
MEePIeHANKYISIpa JAHHOTO OTPE3Ka; MPSMOM,
MIPOXOJALLEH Uuepe3 JaHHYIO TOUKY U
NEPIEHIUKYISIPHON JaHHOM MPSIMON;
OHMCCEKTPUCHI JAHHOTO yTia; TPEYyroJIbHUKOB IO
Pa3IMYHBIM 3JIEMEHTAM.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

[ToBTOpenue, o6o0IIEHNE 4 [ToBTOpeHue u 00001IeHNEe OCHOBHBIX TOHATUHN U PemaTh 3a1a4um Ha TOBTOpPEHUE,
3HAHUU METOJIOB Kypca 7 Kijlacca WJUTIOCTPUPYIOIIME CBA3U MEKIY Pa3IMYHBIMU
4acTIMHU Kypca
8 ki1acc (He meHee 68 4)
Ha3Banue pa3nena KosnuyecTBo
OcHoBHOe coaep:xaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH 00YyYAKOIIHUXCH
(TemMBI) Kypca 4acoB
YeThIpEXYroJbHUKN 12 [Tapamenorpamm, ero Npu3HAaKu U CBOMCTBA. HN300paxkarh 1 HAXOAUTH HA YEPTEKAX

YacTtHble cnyyau nmapamuienorpaMMoB
(TIpsIMOYTOJILHUK, pOMO, KBaJpaT), UX MPU3HAKH U
CBOICTBA.

Tpanenus. PaBHOOOKas M IPSIMOYTOJIbHAS

YeThIPEXYTOJIbHUKN PAa3HBIX BUI0B U UX
JJIEMEHTHI.

®opMyJIMPOBAThH ONpeaeICHHS:
napajuiesiorpaMma, NpsiMoyrojibHHKa, pomOa,




Tpanenuu.
VY BoeHne MequaHEbl.
lenTpanbsHas cuMMeTpus

KBaJ[para, Tparenum, paBHOOOKOH TparenuH,
IPSIMOYTOJILHOM Tpameru.

Jdoxa3pIBaTh M HCNOJIb30BATH NP PeLIEHUN
3aj1a4 NPU3HAKK U CBOICTBA: MapaienorpaMmma,
NpsIMOYTOJIbHHKA, poMOa, KBajipara, Tpareuu,
pPaBHOOOKOM Tpamneuuu, NpsIMOyroJIbHOMI
Tpaneuu.

IIpumeHATH MeTOA YABOCHUS MEIUAHBI
TPEYroJbHUKA.

Hcnoab3oBath U(poBbIE PECYPCHI IS
MCCIIIOBAaHHS CBOMCTB U3y4aeMbIX (QUTyp.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHs T€OMETPUU

Teopema Paneca u Teopema
0 IPONOPLHUOHATIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYrOJIbHUKU
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Teopema Paneca u TeopeMa 0 MPONOPLHOHAIBHBIX
OTpe3Kax.

Cpennsist nuHUS TpeyrojibHUKa. Tpanenus, eé
CpEIHss JIMHHUS.

[IpornopiiroHabHbIE OTPE3KHU, TOCTPOECHUE
4eTBEPTOrO NMPONOPLMOHAIBHOIO OTPE3KA.
CBoiicTBa IIEHTpa Macc B TPEYroJbHUKE.
[TonoGHBbIe TpeyronbHUKU. Tpu npu3HaKa noaoous
TPEYTrOJIbHUKOB.

[IpakTnueckoe npUMeHEHNE

IIpoBoauTH MOCTPOEHNS C IOMOILBIO LIUPKYJIA U
JMHEWKY C UCIIONIb30BaHue Teopembl Daieca u
TEOPEMBI O PONOPLMOHAIIBHBIX OTPE3KaX,
CTPOMTB YETBEPTHIN MPONOPLIMOHATIBHBIN
OTPE30K.

IIpoBoauTH 10KA3aTENBLCTBO TOIO, YTO MEIUAHBI
TPEYrOJIbHUKA [IEPECEKAIOTCS B OTHON TOUYKE, U
HAXOAHUTBH CBS3b C LIEHTPOM Macc, HaXOAUTh
OTHOIIIEHHE, B KOTOPOM MEAMAHBI IETATCS TOUKOM
UX [IEPECEUECHMUS.

Haxoauth no00HbBIE TPEYTOIBHUKU Ha TOTOBBIX
YyepTexax ¢ yKazaHUEM COOTBETCTBYIOLINX
MIPU3HAKOB TTOI00MSI.

PemaTts 3a1a4u Ha 110100HBIE TPEYTOJIBHUKH C
TTOMOIIIBIO CAMOCTOSITEIIBHOTO ITOCTPOCHUS
yepTekeil 1 HaX0XKJeHUS OJOOHBIX
TPEYTOJIbHUKOB.

IIpoBoauTh N0Ka3aTENbLCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB TI0100MSI.

Jloka3bIBaTh TpU NpU3HAKA IOJO0HS
TPEYTOJIbHUKOB.




IIpumeHATH NOTY4YEHHbIE 3HAHUS [IPU PELLICHUN
TFEOMETPUUYECKUX U NPAKTUYECKUX 3a1a4.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHsI TE€OMETPUU

[Inomans. Haxoxnenue 14 [TonsiTre 06 ob1Iel TeOpUH IJIOMIAIH. OBJiaeBaTh NEPBUYHBIMHU NPeACTABJIECHUSIMHA
IJI0IAIeH TPEYTOJIbHUKOB U @opMyJbl Ui 10N TPEYTOJIbHUKA, 00 o01eit Teopuu MIomAaN (MEpHI),
MHOTOYTOJIBHBIX (UTYD. napajuieniorpaMmma. (¢opmyspoBaTh CBOICTBA IIOLIA/IU, BBISICHSTD
[Tnomanu moxoOHBIX Guryp OTHoO1ICHHE TUIONIAIeH TPEYTrOJIHbHUKOB C 00IIUM WX HArJSHBIN CMBICTT.
OCHOBaHUEM HIIM OOIIIeH BHICOTOM. BoiBoauTh (hopMyIibl mIomaamn
Boruncnenue miuomazaei caoxkHeIx Guryp uepes napasuieJIorpaMMa, TpeyrolbHUKA, TPaneluy 13
pa30OueHne Ha YacTU U JOCTPOSHUE. (hopMyIIBI ITOMIAIN PSIMOYTOJIbHUKA (KBaapaTa).
[Inomanu ¢uryp Ha kiieryaroi Oymare. BeiBoauTh (hOpMYIIBI IITOIIAN BBITYKIOIO
[Tnomaau nomgo6HbIX uryp. YeThIPEXYTOJIbHUKA Yepe3 IUaroHaIl U yroi
Brruucnenue miomaaeit. 3agaun ¢ IpakTUUECKUM | MEXKIY HUMH.
COJIep>KaHUEM. HaxoauTtsb momany ¢puryp, n300paxEHHbIX HA
Pemenue 3a1a4 ¢ momoIp0 MeTo1a KJIeT4aToi Oymare, McnoJib30BaTh pa30oUeHNE Ha
BCIIOMOTaTeJIbHOW IJIOIIAIN YacTH U IOCTPOCHHUE.
Pa3ouparh npuMepbI UCTIOIB30BaHUS
BCIIOMOTATEJIbHOM TUIOIIAAM JIs1 PELICHUS
reOMEeTPUUECKUX 3aj1au.
HaxoauTthb miomaay noJoOHbIX GUTyp.
BbI4ucasTh mwiomaam pa3audHbIx
MHOTOYTOJBHBIX (UTYP.
PemaTp 3a1a4m Ha TUTONIA/Ib C MPAKTHYECKUM
CoJIepyKaHueEM
Teopema ITudaropa u 10 Teopema [Tudaropa, e€ 1oka3aTenbCTBO U Hoxka3piBaTh Teopemy [ludaropa, ucnoab3oBarTh

HaydaJla TPUT'OHOMCTPHUU

npumeHenne. O0parnas Teopema [ugaropa.
Onpenenenyue TPUrOHOMETPUUECKUX (PYHKITHMA
OCTpOTO yrja, TPUTOHOMETPUYECKHE COOTHOILIEHUS
B IIPSIMOYTOJIBHOM TpeyrosibHUKe. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO.

CooTHoOIIEHHS MEX1y CTOPOHAMU B
MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX C yriiamMu B 45° u
45°; 30° u 60°.

€€ B MPaKTUUYECKUX BHIYUCIICHUSIX.
DopMyJMPOBATH ONIPEICTICHUS
TPUTOHOMETPHUECKUX (PYHKIIMIA OCTPOTO YA,
NPOBEPSATH NX KOPPEKTHOCTD.

BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBatb COOTHOUIEHUSI MEXAY CTOPOHAMH B
NPSAMOYTOJIbHBIX TPEYTOJIbHUKAX C yriiaMu B 45° u




45°; 30° n 60°.

Hcnoan3oBatk GopMyibl NpUBEIECHUS U
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO AJIs
HaXO0XJICHUS COOTHOIIEHUN MEXIY
TPUTOHOMETPUYECKHUMH (QYHKIMSAMHU PA3TUIHBIX
OCTPBIX YIJIOB.

IIpumeHATH NOTY4YEHHbIE 3HAHUSA U YMEHUS IpU
pELIEHUH IIPAKTHYECKUX 3a/1a4.

3HAKOMHTBCS € MCTOPHEH Pa3BUTHsI TE€OMETPUU

VYTibl B OKPY>KHOCTH.
Brmcannbie 1 onucaHHEIS
YETBIPEXYTOJIbHUKU.
KacaremnpHbIC K
okpyxkHocTH. Kacanue
OKPY>KHOCTEHN
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BrivcaHHBIE U IEHTPAIbHBIE YTIIBI, YTOJ MEKIY
KacaTeJIbHOW U XOpAOH. YTIIbI MEXAY XOpAaMu U
CEKYILUMH.

BrucanHnble 1 ONIMCaHHBIE YETBIPEXYTOIIBHUKH, X
IIPU3HAKU U cBoMcTBa. [[puMeHeHne 3TuX CBONUCTB
IIpY PEIICHUHA FEOMETPUUYECKHX 3aa4.

B3anMHOe pacnonoKeHue 1ByX OKPYKHOCTEM.
Kacanue okpyxHocTER

®opMyJIMPOBATh OCHOBHBIE OIIPENIEIICHMUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIIMCAHHBIN yroul,
LEHTPaJIbHBIN YToJI).

HaxoauTtp BIIMCaHHBIE YIUIBI, OIIMPAIOIIMECS HA
OJIHY IyTYy, BBIYMCJIATH YIJIbl C IOMOILBIO
TEOPEMBI O BIUCAHHBIX YIJIaX, TEOPEMBI O
BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
LIEHTPAJIbHOM YIJIE.

HccaenoBarb, B TOM 4HCIIE C IOMOLIBIO
U(POBBIX PECYPCOB, BIIMCAHHBIE U OMMCAHHBIE
YEeTBIPEXYTOJIbHUKY, BBIBOAUTHL UX CBOMCTBA U
MIPU3HAKU.

Hcnosb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU
penieHny 3a1a4

[ToBTOpenue, 0600IIEHNE
3HaHUHN

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAaHUH

Pemartpb 3a1a4u Ha NOBTOPEHHUE,
WJUTIOCTPUPYIOLINE CBSI3U MEXY Pa3IMUHBIMU
4JacTsMH Kypca

9 kaacc (He MeHee 68 1)

Ha3Banue pasaena
(TemMbl) Kypca

KoanuectBo
4acoB

OcHoBHOe cogepkaHue

OcHoOBHBIE BU/BI 1eSITEJILHOCTH
00y4aroumuxcst

Tpuronomerpusi. Teopemsl
KOCHHYCOB U CHHYCOB.
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OnpeneneHue TPUrOHOMETPUIECKUX (PYHKIUH YTI0B
ot 0° o 180°. KocuHyc u CHHYC IPSIMOTO M TYIOTO

®opMyJIHpPOBaTh ONpeaeIeHus
TPUTOHOMETPUUECKUX (QYHKIUH TYMBIX U




Pemenne TpeyroibHIUKOB

yria.
Teopema kocurycoB. O000mEHHAs TeopeMa

CHHYCOB (C paJiycOM ONHMCAHHON OKPYKHOCTH).
HaxosxneHue AIuH CTOPOH U BEJIMYUH YIJIOB
TPEYrOJIbHUKOB.

dopmyiia IIOMAAN TPEYroJbHUKA Yepes3 JBe
CTOPOHBI U yros1 Mexay Humu. @opmyiia miomajim
4eThIPEXYTOJbHUKA YEpe3 €ro UaroHaau v yroi
MEX1y HUMH.

[TpakTHyeckoe NpUMEHEHHUE JOKa3aHHbIX TEOPEM

MPSIMBIX YIJIOB.

BbIBOAMTH TEOpEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C painyCOM OIMCAHHOMN OKPY’KHOCTH).
Pemiath TpeyroabHUKH.

Pemathb npaktuueckue 3aauu, CBOAAIIUECS K
HAXO0XJICHUIO PA3JIMYHBIX JIEMEHTOB
TpEeyrojabHUKa

[IpeobpazoBanme mMo00MS. 10 [Tonsatue o npeobpazoBaHUU TOAOOUS. OcBauBaTh MOHATHE MTPEOOPA30OBAHUS MTOTOOMSI.
MeTtpuueckue CoOOTBETCTBEHHBIE AJIEMEHTHI TOJOOHBIX (QUTYD. HccnenoBarh OTHOIICHUE JIMHEWHBIX JIEMEHTOB
COOTHOIIICHUS B Teopema 0 pou3BeICHUHN OTPE3KOB XOPI, Teopema o | (uryp mpu npeoOpa3oBaHUU MOA0OUS.
OKPY>KHOCTH MIPOU3BEICHUU OTPE3KOB CEKYIUX, TEOpPEMa O Haxoauth npuMepsl 1o00us B OKpYKaroIien
KBaJ[paTe KacaTeIbHOM. JEHCTBUTEIILHOCTH.
[IprMeHeHre B peleHuN reOMETPUIECKHX 3a1a9 BbIBOIMTH METPUUYECKHE COOTHOIICHHS MEKIY
OTpe3KaMH XOpJ, CEKYIINX U KacaTeIIbHBIX C
UCIIOJb30BaHNEM BITUCAHHBIX YTTIOB M MOJAO0HBIX
TPEYTOJIHHUKOB.
Pemath reomeTpudeckue 3a1a4u U 3a/1a4M U3
peanbHOM KU3HU C UCTIOIB30BAaHUEM TTOT0OHBIX
TPEYTrOJIbHUKOB
BekTopsl 12 OmnpenenieHre BEKTOPOB, CIIOKECHHIE U PAa3HOCTh Hcnoab30BaTh BEKTOPHI KaK HalpaBJIeHHBIC

BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO.
Pu3NYEeCKU U TEOMETPUIECKUI CMBICII BEKTOPOB.
Pa3nosxeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM
BekTOpaM. KoopnHaTsl BeKTOpa.

CkansipHO€E TPOU3BEAECHUE BEKTOPOB, ETO
IIPUMEHEHHUE JUIsl HAXO0XICHUS JJINH U YIJIO0B.
Pewrenne 3ama4 ¢ NOMOIIBIO BEKTOPOB.
[IpuMeHeHnEe BEKTOPOB I PEIIECHUS 3a1a4
KMHEMAaTUKHA U MEXaHUKHU

OTPE3KH, HCCJIeI0BATh T€OMETPUUECKHIM
(mepemetenne) u GU3NIECKUN (CHITA) CMBICITBI
BEKTOPOB.

3HaTh onpeaeaeHUsA CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOXXEHHSI BEKTOpA Ha YUCIIO,
HCCJIe0BATH FEOMETPUUECKUN U (pU3HYECKU
CMBICJIBI ATUX ONEpaLUil.

Pemath reomeTpudeckue 3a1auu C
HCII0JIb30BAaHUEM BEKTOPOB.

PackiaabIBaTh BEKTOP MO ABYM




HEKOJUJIMHEAPHBIM BEKTOpaM.

Hcnosb30BaTh CKAIPHOE POU3BEACHUE
BEKTOPOB, BBIBOJAUTDH €TI0 OCHOBHbBIE CBOWCTBA.
BbruucjasaTs cymmy, pa3HOCTb U CKaJISIPHOE
IIPOU3BECHNE BEKTOPOB B KOOPAMHATAX.
IIpuMeHSATH CKaIsipHOE MPOU3BEICHUE IS
HaXO0X/IEHUs JUIMH U YIJIOB

HeKapTOBbI KOOPJAUHATBI
Ha IIJIOCKOCTHU

JlekapTOBbI KOOPJMHATHI TOUEK Ha MIOCKOCTH.
VYpaBHeHue npsiMoi. YTI0BO# K03 (HUIHEHT,
TaHIeHC yIjla HaKJIOHa MPsIMOH, MapajuleIbHbIe U
NEPIEeHIUKYIISIPHBIE IPSIMBIE.

VYpaBHeHue oKpyxHOCTU. Haxoxaenue KoopauHaTt
TOYEK [1€PECEUEHUSI OKPYKHOCTH U MPSMOM.

Metoa KOOpAKMHAT MIPU PELICHUH T'€OMETPHUECKUX
3ajad4.

Hcnonp3oBaHne METOAA KOOPANHAT B IIPAKTHUECKUX
3agadax

OcBanBaTh NOHATHE IIPIMOYTOJILHON CUCTEMBI
KOOPJIMHAT, JEKAPTOBBIX KOOPJIMHAT TOUKH.
BoIBoAUTH ypaBHEHHUE NPSIMONA U OKPYKHOCTH.
BbiesiTh MOJHBIN KBaApaT ISl HAXO0XKICHUS
LEHTpa U paguyca OKpY>KHOCTH IO €&
YpaBHEHHUIO.

PemaTp 3a1a4mM Ha HAXOXKACHUE TOYEK
repecevyeHust MPSIMbIX U OKPY>KHOCTEH C
MOMOILIbIO METO/1a KOOPAUHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO
Kod(dUIMeHTa PSAMOU MPH pEIIeHUH 3a1a4, JUIs
ONPEACIICHUS PACIIONI0KEHUS MPSIMOIA.
IIpuMeHATh KOOPUHATHI IPU PEILICHUH
T€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4, JJIs
MOCTPOEHUS MATEMATUUECKUX MOJIENEH
peanbHBIX 3a/1a4 («METO KOOPIUHAT).
[oab30BaTHCA 17151 TOCTPOEHUS U
rccaea0BaHui TU(GPOBBIME PECYpCaMH.
3HAKOMHTBCS ¢ HCTOPUEI Pa3BUTHS T€OMETPUH

[IpaBunpHBIE
MHOT'OYT'OJIbHUKH.
JInvHa OKpY>KHOCTH H
Iiouiaab Kpyra.
Brruncnenue mioniaaeit

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX
HIIEMEHTOB.

Yucno 7t v JuTHHA OKpY)XHOCTH. J[ITuHa JTyTH
OKPYKHOCTH.

Pannannas mepa yrina.

[Tnomaap kpyra u ero 3JeMEHTOB (CEKTOpa U
cermenTa). Beruncnenue miomaneit duryp,

DopMyJIMPOBATH ONPEICIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTBHI.
IMoab30BaTHCSA MOHATHEM JJIMHBI OKPY>KHOCTH,
BBEJEHHBIM C IIOMOILLBIO MTPABUIIBHBIX
MHOT'OYTOJILHUKOB, ONPEAEJATh YUCIIO T, JJINHY

Iyrd U paJuaHHyI0 MEpyY yria.
IIpoBoauTHL Mepexoa OT paIMaHHON MEpHI yria K




BKJIFOYAIOIIUX 3JIEMEHTHI Kpyra

rpajlyCHOM U HA00OPOT.

OmnpeneassTh MI01Ab KpyTa.

BeiBoauTh (hopmyJinl (B rpagycHoOi u
paguaHHOM Mepe) JUTsl IJTUH YT, TUIOIIaIeH
CEKTOPOB M CETMEHTOB.

BoruncasTse miomaan GUryp, BKIIOYAOIMINX
3JIEMEHTBI OKPY>KHOCTHU (Kpyra).

Haxoautp muionjaay B 3a7ja4ax peaibHON KU3HU

JIBH>KEHUS TUNIOCKOCTH

[TonsaTne o nBukeHUU wiockocTu. IlapannensHelii
IIEPEHOC, TIOBOPOT U cUMMETpHUs. OCH U LIEHTPBI
CUMMETpPUHU.

ITpocreiimye npUMEHEHNs B PELLICHUH 3a7a4

Pa30uparthb npumepsl, WUTIOCTPUPYIOLIUE
HIOHSTHS JBUKECHHUSI, LIEHTPOB U OCEH CUMMETPHHU.
DopMyJHPOBATH OIPEIEICHUS TapAILIEIBHOTO
IIEPEHOCA, TIOBOPOTA U OCEBOM CUMMETPHHU.
BBIBOAUTD X CBOIICTBA, HAXOJAUTD
HETOJIBUKHBIE TOUKH.

Haxoauthb 1EHTPHI U OCH CHMMETPUN
npocTelmux Guryp.

IIpuMeHATH napayIeNIbHBINA IEPEHOC U
CUMMETPHUIO IIPU PEILIEHUU N'€OMETPUUECKUX
3aza4 (pa3doupaTh IPUMEPHI).

Hcnmosb30BaTh Ui IOCTPOCHUS U
HCCIIEA0BAHUI

U (PPOBBIE PECYPCHI

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alys 3HaHUI

IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpPCOB
7—9 kaccoB, 0000IIEHNE U CHCTEMATH3AIIN
3HAHWM.

[Ipocreiimue reomeTpruueckue GUIypsl U UX
cBoMcTBa. M3MepeHne reoMeTpu4eCKuX BEITUYHH.
TpeyroybHUKY.

[TapannenpHble U TEPIIEHANKYISAPHBIE TPSIMbIE.
OKpyKHOCTb U KpyT. [ eomMeTpuuecKkue nocTpoeHusl.
VYrabl B OKpYy>KHOCTH. BiucaHHbI€ U ONTUCAHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

IIpsmasi U OKpYKHOCTB.

OnepupoBaTh NOHATUAMM: QUTYpa, TOUKA,
npsiMasi, yroJl, MHOTOyroJIbHUK, paBHOOEIPEHHBIN
Y PaBHOCTOPOHHUM TPEYTrOJbHUKH,
MPSIMOYTOJIbHBIN TPEYTOJIbHUK, Me/InaHa,
OucceKkTpuca 1 BbICOTA TPEYTOJIbHHKA,
napasiesorpaMm, pomM0O, MPSMOYTOJIbHUK,
KBaJ[parT, Tparenus; OKPyKHOCTh, KacaTeIbHAas;
paBeHCTBO U ojo0ue puryp, TpeyroabHUKOB;
MapauIeTbHOCTh U EPIEHANKYISPHOCTh
NPSAMBIX, YTOJ MEXIY IPAMBIMUA, CHMMETPUS
OTHOCHTEJBHO TOYKH U MPSIMOM; IUTHHA,




YeTblpEXyroJbHUKU. BricaHHbIE U OIIMCaHHBIE
YETBIPEXYTOJIBHUKHU.

Teopema [Tudaropa u Havana TPUTOHOMETPHH.
Pemenue 001X TpeyroabHUKOB.

IIpaBunbHBIE MHOTOYT'OJIBHUKHU.

IIpeoOpazoBanus miockoctu. JBuxenus. [Togooue.

Cummerpusi.

IInomans. Beraucnenne miomaaen.
[Tnomany momoOHBIX GUTyYp.
JlekapTOBbI KOOPJIMHATHI Ha TJIOCKOCTH.
BekTops!l Ha IIIIOCKOCTH

paccTtosiHue, BEJIMYMHA YTJa, TI0MA/lb,
EPUMETP.

Hcnoab3oBarh GopMyJibl: IEpUMETPA U
IJIOLAY MHOTOYTOJIbHUKOB, JJIMHbI
OKPY>KHOCTH H IUIOIIAIN Kpyra, 00bEMa
IPSIMOYTOJIBHOTO MapajuiesenuIeia.
OnepupoBaTh NOHATUSAAMM: TIPSIMOYTOJIbHAS
cUCTEMa KOOPJIMHAT, BEKTOP; MCIOJIb30BaTh 3TH
MOHATHS JJIsl TPEACTABIICHHS JAHHBIX U PEIICHUS
3a/1a4, B TOM YHUCJIE U3 JPYTUX y4eOHBIX
MPEIMETOB.

PemaTp 3a1a4m Ha IOBTOPEHUE OCHOBHBIX
MOHATHH, WIUTFOCTPALIUIO CBA3EU MEXKITY
pa3IMYHBIMU YaCTSMHU Kypca.

BoriOupaTs MeTOA /U1 PEIICHUS 3a1a4H.
Pemiars 3a1a4u 13 NOBCETHEBHOW )KU3HU




IINIAHMPOBAHUME U3VUYEHNA YUEBHOI'O KYPCA

I'eomerpus. 7 kaacce (68 )

KonunuyectBo XapakTepucTHKA 1eTeJbHOCTH
Ne Tema IIpenmeTHoe cogepxanune
4acoB o0yyaromuxcs
I'nasa 1. [Ipocreiimme reomerpuyeckue GUrypsl 1 ux coicraa (14 u)
§1 Touku u npsMbIe 2 [Ipocreiimme reoMeTpudecKie OOBEKTHI: @DopMyJIMPOBATH OCHOBHBIE IIOHATHS U
TOYKH, IPSIMBIE, JTyYU U YIJIbl, JOMAHAS OnpeIeICHUS.
§2 OTpe30K U ero AJIMHa 3 » 1P » 1Y YHIBL, i peat
MHOrOyrojbHUK. CMeXHbI€ U BepTUKalIbHbIE | Pacno3HaBaTh N3y4eHHbIE
§3 Jlyu. Yron. U3mepenue yrioB 3 YIJIBI. reoMeTpuueckue GUrypsl, onpeaeasTh
Pabora ¢ npocTelmmmu yeprexamu. WX B3aUMH MOJIOKEHU
§4 CMexHbIE U BEpTUKAJIbHbIE 3 abota ¢ mpocre . cpTeKa 3a 0¢ pac f)no CHHE,
YTJIBI M3mepeHne TMHENHBIX U YTJIOBbIX BEJIMYHMH, | BBIHIOJHATH YEPTEXK 110 YCIOBHIO 3a/1a4H.
BBIUHCJIEHHE OTPE3KOB U YTJIOB. IIpoBoauTsk npocreiiire MOCTPOSHHUS €
§5 [IepnenqukynsapHbIe IPSMBIE .
[Tepumerp u miaomags GUryp, COCTaBICHHBIX | MOMOIIBIO IIUPKYJISA U TUHEHKH.
§6 | Axcruomel U3 MPSIMOYTOJIEHUKOB W3MepsATh TUHEHHBIC U YTIIOBbIC

BEJIMYNHBI T€OMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.

OmnpenensiTe «Ha 1y1a3» pazmMepbl
peaIbHBIX 00BEKTOB, HPOBOAUTH IPyOYIO
OLIEHKY UX pa3MepoB.

Pemath 3a7aun Ha BBIYUCIIEHUE JJIMH
OTPE3KOB U

BEJIMYHH YTJIOB.

Pemathb 3a1aun Ha B3aUMHOE
PacrosoKeHue reOMETPUIECKUX (QUryp.
IIpoBoauTk kIaccudukanuio yrios,
BbIYUCJISATD JINHEHHBIE U YTIIOBbIE
BEJIMYUHBI, MPOBOAUTH HEOOXOAUMBIE
JI0Ka3aTeIbHbIE PACCYKICHHUS.
3HAKOMHTBCS € HCTOPHEH Pa3BUTH




Tre€OMETPUH

KonTpoabHnas padora Nel

Temsr § 1—6

KoHTponmpoBath 1 OlleHHBATH CBOIO
paboTy, CTaBUThH LIEJIH Ha CIETYIOLIH
aTarn 00ydeHus

I'naBa 2. Tpeyroasuuku (17 4)

§7 PaBHbIe TpeyronpHuku. Bricora, [ToHsITHE O paBHBIX TPEYrOJIbHUKAX U
MeaunaHa, OuccekTpuca MIEpBUYHBIC NPEJCTABICHUSA O PABHBIX
TPEYrOJIbHUKA (KOHrpy?HTHBIX) (purypax. Tpu npusHaka

§8 [lepBblit 1 BTOpON IPU3HAKU paBEHCTBA TPEYTOJIbHUKOB.
pPaBEHCTBA TPEYTOJIbHUKA IIpu3Haky paBeHCTBA MIPAMOYTOJIBHBIX

§9 PaBHOOeApEHHBII TPEYTrOJIbHUK TPEyroJbHUKOB.

U €ro CBOMCTBA CBoliCTBO MeIMaHBbI PSIMOYTOJIBHOIO

§10 | [IpusHaku paBHOOEIPEHHOTO TPEYTrOJIbHUKA.

TPEYroJbHUKA PaBHOOEIpeHHBIE M PABHOCTOPOHHUE

§11 Tpertuii mpu3HaK paBeHCTBA TpeyrojbHUKU. [Ipu3Haku u cBoicTa
TPEYTroJbHUKA PaBHOOEIPEHHOTO TPEYTOJILHUKA.

§12 Teopembl COOTHOIIEHHS MEX]1y CTOPOHAMU U yIIIaMHU

TpeyroibHuKa. [IpoTHB 60BIIEH CTOPOHBI
TpPEeYroJbHUKA JIEKUT OONBIINI yTroI.
[TepBbie MOHATHUSA O JOKA3aTEIbCTBAX B
reoMeTpun

Pacno3HaBaThb napsl paBHbIX
TPEYroJbHUKOB Ha TOTOBBIX YepTexax (C
yKa3aHUEM MPU3HAKOB).

BbiBoauTs ciiefcTBUs (PaBEHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.
®opMyJIMPOBATH OIPE/IEICHMUS:
OCTPOYTOJIBHOT'O, TYIIOYT'OJIbHOTO,
MPSIMOYTOJIBHOT'O, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJBbHUKOB;
OMCCEKTPUCHI, BHICOTHI, MEAHbI
TPEYTOJIbHUKA; CEPEAUHHOIO
MEepIEeHIUKYIIApa OTPE3Ka; epuMeTpa
TPEYTrOJIbHUKA.

@®opMyJIMPOBATH CBOKCTBA U MTPU3HAKHU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
CTpouts 4epTexu, pelmaThb 321241 C
ITOMOIIBIO HAXO0XIECHUS PABHBIX
TPEYTrOJIbHUKOB.

IIpumeHSTH IPU3HAKKU paBEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB B
3a/a4ax.

Hcnoab3oBath 11udpoBbIe peCypChl s
HCCJIeJOBAHMS CBOWCTB N3Y4aeMBbIX
¢buryp.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHL
TCOMETPHH




KonTtpoabnas padora Ne2

Temsr § 7—12

KoHTtponnpoBats 1 OLICHUBATH CBOXO
paboTy, CTaBUTh LIEJH Ha CIICTYFOIHI
JTan 00y4eHHs

I'nasa 3. [IapasesbHbie npsimbie. Cymma yriioB TpeyrojibHuka (18 1)

§13 | IlapamienbHble IPSMBIE

§14 | I[IpusHaku napamwieabHOCTH
JBYX IPAMBIX

§15 | CpoiicTBa napamienbHbIX
IPSIMBIX

§16 | Cymma yrioB TpeyrojibHUKa

§17 | HepaBeHcTBa, CBA3aHHBIC C
AJIEMEHTaMU TPEYroJIbHUKa

§18 | IIpAMOYrOaBHBIN TPEYTOJIBHUK

§19 | CpoiicTBa NpsMOYTOJIBHOTO

TPEYroJIbHUKA

[TapannensHbie MpsiIMbIE, UX CBONCTBA, [IThIi

noctyiaTr EBkinnpa.

Haxkpect nexainue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIIbI (00pa30BaHHBIE MTPH
[IEPECEYCHUH NTAPAIIIEIIBHBIX PSIMBIX
CeKyIien).

ITpu3Hak napayuIeIbHOCTH IIPSIMBIX YEPE3
PaBEHCTBO PACCTOSIHUI OT TOYEK OJIHOU
IPSAIMOM 10 BTOPOU IIPSAMOA.

CymMmMa yriioB TpeyroyibHUKa U
MHOI'OYTOJIbHUKA.

BHemHue yriibl TpeyrojabHHKA.
IIpocreiiline HepaBEeHCTBA B TEOMETPUHU.
HepaBeHCTBO TpeyroyibHUKA.
HepaBeHcTBO 10MaHOM.
IIpsAAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30°.

DopMyIMPOBATH NOHATHE
HapajuIeIbHBIX IPSIMbIX, HAXOAUTH
PaKTUYECKHE IPUMEPBI.

H3yuarts cBoiicTBa yrios, 00pa30BaHHBIX
IPU [EPECEUEHUN MTapaJLIEIbHbIX MPSAMBIX
cexyueil. [IpoBoauts g10Ka3arejbCcTBa
NapaJyIeIbHOCTH JIBYX HPSIMBIX C
MIOMOIIBIO YTJIOB, 00Pa30BaHHBIX MPH
NEPECEUECHUH ITUX MPSMBIX TPEThEN
MPSIMOM.

BeruamncasTe cymMMy yIiioB TpEyrojabHUKA
1 MHOTOYTOJIbHHKA.

HaxoaunTsb uncnoBslie 1 OyKBEHHbIE
3HAYEHUS YIJIOB B TEOMETPUUYECKUX
3a/1a4ax ¢ MCIOJIb30BaHUEM TEOPEM O
CYMME yTJIOB TPEYroJbHUKA U
MHOT'OYTI'OJIbHUKA.

Hcnoab3oBath UPpPOBBIE peCypChl I
HCCJICJOBAHMS CBOWCTB N3Y4aeMBbIX
¢buryp.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHL
reOMEeTPUH

KonTtpoabnas pabora Ne3

Tewmst § 13—19

KoHnTponupoBath 1 OlleHUBATh CBOIO
paboTy, CTaBUTH IETH Ha CIEAYIOMINI
sTan o0y4eHHs




I'naBa 4. OxpyxHocTh U Kpyr. 'eomerpnueckne nocrpoenus (15 4)

§20

I'eomeTprueckoe MECTO TOUEK.
OKpY>KHOCTb U KpyT

2

§21

Hekoropsle cBolicTBa
okpyxHocTH. KacarenpHas k
OKPYKHOCTH

3

§22

OnuncaHHas ¥ BIIMCaHHAs
OKPYKHOCTHU TPCYT'OJIbHUKA

§23

33,[[8.‘11/1 Ha IIOCTPOCHUC

§24

Meroa reoMmeTpru4eCcKuX MECT
TOYEK B 3a/1a4axX Ha IIOCTPOEHUE

OKpYyXHOCTb, XOPJIbl M IMAMETPBI, UX
cBoiicTBa. KacarenbHas K OKpYKHOCTH.
OKpy’KHOCTb, BIIUCAHHAs B yIroJl.

[Tonsitue o 'MT, npumeHeHreE B 3a7a4ax.
buccekTpuca u cepeIuHHbBINA IEPIEHAUKYIISP
KaKk reOMETpUUYECKHE MECTa TOYCK.
OKpy’KHOCTb, OIIICAHHAsI OKOJIO
TpeyroyibHUKA. BriricanHast B TpeyrojbHUK
OKPY HOCTb.

[Ipocreiiiue 3aa4u Ha MOCTPOCHUE

DopMyJIMPOBATH OIPeIe/ICHU
OKPY>KHOCTH, XOpJbl, AMAMETPA U
KacaTeJIbHOU K OKpykHOCTH. U3y4aTh ux
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKHU.
HccaenoBarb, B TOM 4KCIIE HCHOAb3YS
nH(ppoOBbIE pecypChl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP

OKPY>KHOCTH, BIIMCAHHOH B yIOJI;
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX.
Hcnoap3oBarb Metoa I MT mia
JI0Ka3aTesIbCTBA TEOPEM O IEPECEYEHUN
OMCCEKTPHUC YITIOB TPEYTOJIbHUKA U
CEPEIMHHBIX NEPIICHINKYIISPOB K
CTOPOHAM TPEYTrOJbHUKA C TIOMOILIBIO
I'MT.

OBanageBaTh NOHATHAMM BIMCAaHHON U
ONMCAaHHOW OKPY>KHOCTEU TPEYrOJIbHUKA,
HAXOAMTh LIEHTPBI OTUX OKPYKHOCTEM.
PemiaTe OCHOBHBIC 321241 HA
MOCTPOEHHE: YIJIa, PABHOI'O JaHHOMY;
CEPEIMHHOTO MEPIIECHINKYIApa TaHHOTO
OTpe3Ka; NMPSIMOM, IPOXOIALIEN Yepes
JAHHYIO TOYKY U MTEPIEHANKYISIPHON
JTAHHOM MPsIMOil; OMCCEKTPHCHI TAaHHOTO
yrila; TPEYroJIbHUKOB 110 Pa3IMYHbIM
3JIEMEHTaM.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHL
T€OMETPUH

KonTpoabHas padora Ne4

Temsr § 20—24

KoHTponmpoBath 1 OlleHHBATH CBOIO
paboTy, CTaBUTH IETTU HA CIICTYIOIHIA
aTarn 00yJdeHus




IHoBTOpeHue (4 1)

[ToBTOpenne u  oOoOIICHHE 3 [ToBTOpeHue U 00001IEHNE OCHOBHBIX O0600mHUTE 3HAHUS TIO pa3fely Kypca,
M3Y4YEHHOI0 MaTepuania MOHATHI U METOJIOB Kypca 7 Kiacca YCTaHOBUTH IPUYUHHO-CIIEICTBEHHBIC U
JPYTUE CBA3HM U OTHOLICHUS MEXTY
HOBBIM U paHee U3yUYECHHBIM MaTEePHATIOM.
PemaTs 3a1a4u Ha MOBTOPEHUE,
WUTIOCTPUPYIOIIHUE CBA3H MEKIY
pa3IMYHBIMH YacTIMHU Kypca
Hroroast koHTposIbHAs paboTa 1 Temer § 1—24 KoHTponmpoBaTh 1 OIICHUBATH CBOIO
paboTy; CTaBUTH LIEIH HA CIEIYIOIIUI
9Tan 00y4eHHs
Hroro: 68
I'eometpus. 8 kiaacc (68 u)
KoanyectBo XapakTepuCcTHKA /1eSITeJIbHOCTH
Ne Tema IIpeamMeTHoe conepkaHue P P
4acoB o0yvyamuxcst
I'maBa 1. YerbIpéxyroabHuku (26 1)
§1 YeTsIpEXYroJIbHUK U €T0 2 [Tapannenorpamm, ero npu3Haku u cBoiictsa. | M300paxkaTh M HAXOAMTH Ha YepTEkKaxX
DIIEMEHTHI YacTHbIe cydan mapauiesiorpaMMOB YeTHIPEXYTOILHUKN Pa3HBIX BUIOB M UX
§2 [Tapannenorpamm. CBoiicTBa 3 (MpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX JJIEMEHTBHI.
napajuiesiorpaMma NPU3HAKH U CBOWCTBA. ®opMyTHpPOBATH ONpPeTeTeHHUsI:
§3 [Tpu3Haku napanienorpaMma 2 napasiesorpaMmMa, psiMOyroJibHHUKA,
omMm0a, KBajapara.
§4 [TpssMOyTONBHUK 2 p ’ P
Jloka3bIBaTh U HCNOJIb30BATH NPH
§5 Pom6 2 pellleHrH 3a1a4 MPU3HAKK U CBONCTBA:
napasiesorpaMma, mpsiMOyroJIbHUKa
§6 Ksagpar 2 p P > 1IP yr ’

pomba, KBaapara.
Hcnoab3oBaTh uQpoBBIC peCypChl s




WCCIICTOBAaHUS CBOWCTB M3Y9aeMbIX
buryp.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHS
TCOMETPHH

KonTtpouabnas padora Nel

Temsr § 1—6

KoHTtponupoBats 1 OLICHUBATH CBOXO
paboTy, CTABUTH IENIN HA CICAYIONIHIA
aTan 00y4eHHs

§7 CpenHsist TMHUSA TPEyroJbHUKa

§8 Tpaneuus

§9 IleHTpanbHbIC U BIIMCAHHBIC
YTJIbI

§10 | OnucanHas U BIUCAHHAS
OKPY>KHOCTH
YETBIPEX YT OJIbHUKA

Pemenue 3agau

Tpaneuus. PaBHoOOKast U mpsiMOyroJibHast
Tpaneuuu.

Cpennsis muHuUA TpeyroybHUKaA. Tpanenus, eé
CpEIHsIS JINHUS.

BrincanHble 1 IEHTPaIbHbBIE YIUIBI, YOI
MEXy KacaTeJIbHOW U XOpJAOU. YTJIbI MEKIY
XOPAAMHU U CEKYLLUMHU.

BrincanHble 1 onucaHHbIe
YETBIPEXYTOJBbHUKH, UX IPU3HAKH U
cBolicTBa. [IppuMeHeHne 3TUX CBOMCTB IPU
pELIEHNN T€OMETPUYECKUX 3a/1a4.

B3anMHOe pacnonoxkeHue 1Byx
oKkpyxHocTel. Kacanue okpyxHOCTEH.
CBolicTBa IIEeHTpa Macc B TPEYrOJIbHUKE.

Y aBoeHue MeauaHbl.

®opMyJIMPOBATH ONIPeICICHHUS:
Tparneuuy, paBHOOOKOMH Tparenuu,
IIPSIMOYTOJIBHOM TpaneryH.
Jloxa3pIBaTh M HCIO0/1b30BATh NPH
pelIeHuN 32424 IPU3HAKU U CBOMCTBA!
Tparneuuy, paBHOOOKOMH Tparenuu,
IIPSIMOYTOJIBHOM TpaneLyH.

IIpoBoauTh 1OKA3aTENBCTBO TOTO, YTO
MeJMaHbl TPEYTrOJIbHUKA IIEPECEKAOTCS B
OJIHOM TOYKE, 1 HAXOAUTH CBS3b C
LIEHTPOM MAacC, HAXOJAUTh OTHOIIICHUE, B
KOTOPOM MEJIMAHBI JAEIATCS TOYKON UX
HEPECEYCHHUS.

DopMyJIMPOBATh OCHOBHBIC
OIpEJIEICHUS, CBA3aHHBIE C yIIIaMU B
Kpyre (BOUCaHHBIN Yo, LEHTPaJbHbIN
yroin).

Haxoauth BIIMCaHHBIE YTIIBI,
OIMPAIOLIMECS HA OJIHY IYTY,
BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O
BIIMCAHHBIX yIJlaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIbHOM YIJIE.

HccnenoBarhb, B TOM YHCIIE C TOMOILIBIO
U(POBBIX PECYPCOB, BIMCAHHBIE U
ONMCAHHBIC YETHIPEXYTOJIBHUKH,




BbIBOJIMTH UX CBOMCTBA U MPU3HAKHU.
Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKU
MIpU PEIICHUH 3a/au.

IIpuMeHSATHL MeTO/ yIBOCHUS MEIHAHBI
TPEYrOJIbHUKA.

KontpoJuabHas padora Ne2

Temsr § 7—10

KoHTponmpoBate 1 OLIeHHBATH CBOIO
paboTy, CTaBUTH IIEIH Ha CIEAYIOIIHIT
9Tan 00y4eHHs

I'naBa 2. Ilogo6ue Tpeyroabunkos (11 1)

§11 Teopema Paneca. Teopema o
IIPONOPLMOHAIBHBIX OTPE3KAX

§12 | [lonoGHBIE TPEYTONBHUKU

§13 | IlepBblit npu3HaK noa00uUs
TpPEYroJIbHUKA

§14 | Bropoi u TpeTnii Ipu3HAKU

10100 TPEYTOJIbHUKOB

Teopema daneca u Teopema o
IIPONOPLUUOHAIBHBIX OTPE3KaX.
[IponopuuoHaibHbIe OTPE3KU, TOCTPOCHUE
4eTBEPTOrO MPOIOPLMOHATIBHOTO OTPE3KA.
[TonoGHbIe TpeyronbHuKU. TpH nmpu3Haka
0100UsI TPEYrOJIbHUKOB.

IIpakTHueckoe MpUMEHEHHE

IIpoBoAUTH MOCTPOCHHUS C IIOMOILBIO
LUPKYJIS ¥ IMHEWKH C MCIIOJIb30BAHKE
TeopeMsbl Dasieca U TEOPEMBI O
MIPONOPLHOHAIBHBIX OTPE3KaX, CTPOUThH
YETBEPTHIN NPONIOPLUOHAIBHBIA OTPE3OK.
Haxoauth noj00HbBIE TPEYTOIBHUKHU HA
TOTOBBIX YepTEXkKaAX C YKa3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
PemaTts 3a1a4u Ha 1o100HbIE
TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOATEIBHOIO IIOCTPOCHHUS YEPTEKEN
1 HaXO0XJIeHUS O0TI00HBIX
TPEYTOJIbHUKOB.

IIpoBoauTh 1OKA3aTENBLCTBA C
UCIOJIb30BAHNEM NTPU3HAKOB MOI00USI.
Joka3bIBaTh TpH NMPU3HAKA TOA00MS
TPEYTOJIbHUKOB.

IIpuMeHATDH NOTY4YEHHbIE 3HAHUSA IIPU
pEeUIeHNN TEOMETPUIECKUX U
MIPaKTUYECKUX 3a]ad.

3HAKOMHUTBLCH C HCTOPHEH PA3BUTHUSA
T€OMETPUH

KonTtpoabnas pabora Ne3

Temer § 11—14

KoHTpoanpoBaTh 1 OLIEHUBATh CBOIO




paboTy, CTaBUTH LIEJIH Ha CIIeIYIOIUI
aTarn 00ydeHus

I'naBa 3. Pemienne npsiMmoyro/ibHbIX TPeyroJibHUKOB (15 1)

§15 | Merpuueckue COOTHOLLIEHHUS B 2 Teopema [Tudaropa, e€ noxazarenbCTBO U Hoxa3piBaTh Teopemy [ludaropa,
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE npumeHenne. O0parHas Teopema [Tudaropa. | Hcnoab30BaTh €€ B IPAKTUIECKUX
§16 | Teopema IIudaropa 4 BBIYHCIICHUSIX.
IIpuMeHSAITH TIOJy4YE€HHbBIE 3HAHUS U
YMEHHUSI TIPU PEIICHUH MTPAKTHIECKIX
3amad.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS
reOMEeTPUH
KontpoabsHnas padora Ned 1 Tewmsl § 1—6 KonTponupoBarh u OlieHUBAaTh CBOIO
paboTy, CTaBUTH LIEJU Ha CIEAYIOLIHMA
sTan o0y4yeHus
§17 | Tpuronomerpudeckue QyHKINN 3 Omnpenenenne TPUroHOMETPUUECKUX DopMyJIMPOBATH ONIPENEICHUS
OCTPOTrO yrja NpsIMOYTOJIbHOTO (byHKLUH OCTpOro yria, TPUTOHOMETPUUYECKHUX (YHKIUI OCTPOTo
TPEYroJbHUKA TPUTOHOMETPUUYECKHUE COOTHOLLIEHUS B yria, IPOBepPsAThb UX KOPPEKTHOCTD.
§18 | Pemenne npsiMOyroJIbHBIX 3 IPSIMOYTOJIBHOM TpeyrojibHUKe. OCHOBHOE BbIBOAMTH TPUTOHOMETPUYECKUE
TPEYroJIbHUKOB TPUTOHOMETPHUUECKOE TOXKIECTBO. COOTHOILIEHUS B IPSIMOYTOJIbHOM
Pemenue 3amau 1 CooTHoLIEHNs MEX 1y CTOPOHAMU B TpeyroJbHUKE.

IIPSIMOYTOJIBHBIX TPEYTOJIBbHUKAX C yIiaMU B
45° 1 45°; 30° u 60°.

HccienoBarb COOTHOLIEHUS MEXAY
CTOPOHAaMHU B IIPSIMOYTOJIBHBIX
TPEYroJIbHUKaxX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyssl IPUBEACHUS U
OCHOBHO€ TPUTOHOMETPHUYECKOE
TOKJECTBO IS HAXOXKACHUS
COOTHOILIEHUH MEXKY
TPUTOHOMETPUUECKUMHU (DYHKIUIMU
Pa3IUYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh 0JydeHHbIE 3HAaHUS U
YMEHHsI [IPU PELIEHUH NTPAKTUYECKUX




3aaad.

KonTpoabHnas padora NeS

Temsr § 15—18

KoHTponmpoBath 1 OlleHHBATH CBOIO
paboTy, CTaBUTH LIEIH Ha CIIEIYIOIIUI
aTarn 00ydeHus

I'nasa 4. MuoroyroJbHuku. Iliiomans MHOroyrojibHuka (12 4)

§19 MHOroyroiabHuKU 1 [TonsiTre 06 00IIEH TECOPHH TUIOIIA/IH. OBJageBaTh NePBUYHBIMH
§20 | Tomswe miomazn 1 dopMyIibl AJIs IIOIIAIA TPEYTOJIbHUKA, npeacTaBjJeHusIMH 00 O0IIeH TeOpUU
MHOTOYTO/bHHKa, TLIOMmATS napasuiesiorpaMmma. } rmoluazu/l (Mepsl), hOpMYJIMPOBATH
B — OTHoIIEeHNE TIOMAJICH TpeyI‘OJ‘I’I)HI/IKOB cu CBOIiCTBa Iznomazuxl, BBISICHITH HX
OOIIIMM OCHOBAHHUEM HJIH OOIIEH BHICOTOM. HATJISITHBIA CMBICII.
§21 [Inomaae nmapamienorpaMmma 2 B N
BIYMCIICHHE TUTONIAJICH CIIOKHBIX (puUryp BoiBoauTh hOpMyIIBI IITOMIAAN
§22 [Tnomane TpeyroibHUKA 3 yepe3 pa30reHue Ha YacTH U JOCTPOCHUE. napajuienorpaMmma, TpeyrojibHuKa,
§23 | nomams Tpanerun 3 [Tnomanu ¢uryp Ha kiIeTyaToil Oymare. Tpanenuu u3 GopmMysibl IoHaan
[Tnomaau no1oOHBIX uUryp. OpSMOYTOJIbHUKA (KBaapaTa).
Pemenne 3anau 1 Brraucnenue miomaneii. 3agayuu ¢ BoiBoauTh hopMyIIBI IITOMIAAN
MIPaKTUYECKUM COJEPKAHUEM. BBIITYKJIOTO YETHIPEXYTOJIbHUKA YEpE3
Pemenue 3a1a4 ¢ TOMOIIBIO METOIA JTUArOHAJIA U YTOJI MKy HUMH.
BCIIOMOTaTEIbHOM MIOIIAAN Haxoauts muomanu ¢uryp,
M300paXKEHHBIX HA KJIeT4aToi Oymare,
HCIOJIB30BATH Pa30HeHNe HA YaCTH U
JIOCTPOEHUE.
Pa30oupath npuMepsI UCIOJIB30BaHUS
BCIIOMOTaTEJIbHON TIJIOIIA N TSI PEIICHUS
F€OMETPUUYECKHX 3a/au.
Haxoautp muiomnaau mogo0HBIX QUTyp.
BbIyucasTh MWIOMaan pa3audHbIX
MHOTOYTONBHBIX (QUTYD.
PemnaTn 3aaa4u Ha mIoniaab ¢
MIPAKTUYECKUM COJIEP>KaHUEM
KonTtpouabnas paGora Ne6 1 Temsr § 19—23 KoHTpoanpoBaTh 1 OLIEHUBATh CBOIO
paboTy, CTaBUTH 1IN Ha CIICTYIOITHI
sTan o0y4eHHs




IHoBTOpeHnue (4 1)

[ToBTOpenne u  oOoOIICHHE 3 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 MeTOI0B | OO00IIUTE 3HAHUS IO pa3fely Kypca,
M3y4YEHHOT'O MaTepuaia KypcoB 7 u 8 Kj1accoB, 0000111eHne 3HaHU] YCTaHOBUTh IPUYHHHO-CJIEACTBEHHBIE U
JPYTUE CBA3H U OTHOLIEHUS MEKIY
HOBBIM M paHee U3YyYEHHBIM MaTepUATIOM.
Pemartpb 3a5a4u Ha NOBTOPEHHUE,
WUTFOCTPUPYIOLIUE CBA3U MEXKIY
pa3IMYHbIMH YaCTSIMHU Kypca
HroroBas koHTpobHAs paboTa 1 Marepuan kypcoB 7 u 8 KJaccoB KonTtponupoBaTs 1 011eHUBATh CBOIO
paboTy; CTaBUTh LU Ha CIIETYIOIUN
9Tan 00y4eHHs
Hroro: 68
I'eomerpus. 9 knacc (68 4)
Ne Tema KosanuecrBo Ipenmernoe conepmanme XapakTepucTHKa 1eATeJbHOCTH
4yacos o0yuaromuxcst
I'maBa 1. Pemienne TpeyronbHukoB (15 1)
§1 Tpuronomerpudeckue GyHKIIUNA 2 OnpeneneHre TPUTOHOMETPUYECKUX DopMyIHMPOBATH ONpe/eIeHUs]
yraa ot 0° o 180° dbynakuumii yrimos ot 0° no 180°. Kocunyc u TPUTOHOMETPUYECKHUX (QYHKIIHH TYTBIX U
§2 Teopema KOCHUHYCOB 3 CHUHYC IPSIMOT0 U TYIIOTO yIJa. MPSAMBIX YTJIOB.
T 3 Teopema kocunycoB. O000mEHHAs TeopeMa | BHIBOIHTH T€OpEMY KOCHHYCOB U
§3 copemMa CHHYCOB CHHYCOB (c paguycoM ONMCAHHOMN TEOpPEMY CHHYCOB (C pagiycoM
§4 Pemenne TpeyroabHUKOB 2 OKpykHOCTH). HaxoieHue AMH CTOPOH U OIMCAaHHON OKPYKHOCTH).
§5 DOPMYJIBEL [T HAXOKICHH 1 BEJIMYMH YIJIOB TPEYTOJIbHUKOB. PemaTh TpeyroyibHUKH.

miIom@anau TpCyrojbHUKa

®dopmyra miIomaan TpEeyrojibHUKA Yepes B
CTOpOHBI U yroi Mexay Humu. ®opmyina
IJIOIIAU YETHIPEXYTOJIbHUKA YEpE3 €ro
JIMAarOHAJIA U YTOJI MKy HUMH.

PemaTtp npaktuyeckue 3agauu,
CBOJIAIIIMECS K HAXOXKACHUIO PA3IMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA




[IpakTUueckoe MpUMEHEHUE JOKA3aHHBIX
TeopeM

KonTposbnas padora Nel

Temsbr § 1—5

KoHTposnpoBaTh 1 OLICHUBAThH CBOXO
paboTy, CTaBUTH LIETTU HA CIEIYIOIIHMA
sTan oOy4eHHs

I'nasa 2. [IpaBuiibHbIe MHOTOYT0JIbHUKH (10 )

§6 IIpaBuIBHBIE MHOTOYTOJIBHUKH 4 IIpaBubHBIE MHOTOYTOJIBHUKH, BEIYUCICHHE | POPMYIMPOBAThH ONPEIECICHUE
U UX CBOICTBa UX 3JIEMEHTOB. IIPaBWJIBHBIX MHOT'OYTI'OJIbHUKOB,
§7 JnuHa okpyxHocTu. [Inomans 3 Yucno m v [MHA OKPYKHOCTH. [[nuHa 1yrd | HAXOAMThb UX JIEMEHTHI.
Kpyra OKPYKHOCTH. ITosb30BaTBHCSI TOHATHEM JUIMHBI
§8 Panuannas mepa yrina 2 Panuannas mepa yria. OKPY>KHOCTH, BBEIEHHBIM C IIOMOILBIO
[Tnomanp Kpyra U ero 3J1eMEeHTOB (CEKTOpa U | MPAaBUIIbHBIX MHOTOYT'OJIbHUKOB,
cerMeHTa). Breruncnenue miomanei puryp, onpeneasaTh YUCIO T, [UVIMHY AYTH U
BKJIFOUAIOIIUX IEMEHTHI KpyTa paZMaHHYyIO MEpY yIJIa.
IIpoBoauTh Mepexoa OT paguaHHON
MEpHI yriia K rpaayCcHOM 1 Ha000poT.
OnpeaensaTh mionaab Kpyra.
BoiBoauTh (hopMy.Ibl (B rpaycHON U
paguaHHOM Mepe) IS UTUH YT,
IUIOUIA/IEN CEKTOPOB U CETMEHTOB.
Boruucaste miomanu uryp,
BKJIFOUAIOIIUX JIEMEHTHI OKPYKHOCTH
(kpyra).
HaxoauTth momany B 3a1a4ax peagbHOU
KHU3HU
KonTpoubnas pabora Ne2 1 Tems! § 6—8 KoHTponupoBaTh U OLIECHUBATh CBOIO
paboTy, CTaBUTH LIETTU HA CIETYIOIIHMA
sTan o0y4eHus
I'nasa 3. [lekapToBbl KOOpAUHATHI (13 1)
§9 PaccrosiHue Mexny nByms 3 JlexapToBBI KOOpAMHATHI TOYEK Ha OcBauBaTh NOHATHE MIPSIMOYTOJIBHOM

TOYKaMHU C 3aJaHHbIMU

IIJIOCKOCTH.

CUCTCMBI KOOPJAUHAT, JCKAPTOBLIX




KOOpAuHaTaMH. KOOPpANHATBI
CCPECANHBI OTPE3Ka

YpaBHeHue npsiMoit. YTinoBoil ko3¢ (HUIHEHT,
TaHTCHC YTJIa HAKJIOHA MPSIMOH,

KOOPJMHAT TOYKH.
BbiBoauTH ypaBHEHHE NPSIMON U

§10 | YpaBuenue urypsl. MapajuiebHbIE U MEPIICHIUKYIISIPHBIE OKPYXHOCTHU. BbI1eJIITh MOJHBIN
YpaBHEHHE OKPYKHOCTH IIpsIMBIE. KBaJpaT JUIsl HAXOKJIEHUs LIEHTpa U
§11 | YpaBHeHue npsmou VYpaBHeHue okpykHOCTU. Haxoxenue paauyca OKpy>KHOCTH 110 €€ YPaBHEHHIO.
= = KOOpJMHAT TOYEK [IEPECEUEHUs OKPY)KHOCTH | PemiaTes 3aga4m Ha HaX0XKJIEHUE TOYEK
§12 | YrnoBoit ko3¢ hunmeHT npsaMoit . N
U TIPSIMOH. HepeceyeHus MPSMbIX U OKPY>KHOCTEH ¢
§13 | Merog koopauHaT MeTo KOOpAMHAT IIPU PELLIEHUU IIOMOUIBIO0 METOJA KOOPANHAT.
r€OMETPUYECKHX 3a/1a4. Hcnoab3oBaTh CBOMCTBA YIII0BOTO
Hcnonp30BaHne METOAa KOOPAUHAT B K03 uLreHTa IPSIMOI IPH peLIeHUH
MPAKTUYECKUX 3aJa4ax 3aja4, Ui ONPEEIICHUS PACIIONI0KEHUS
MPSIMOM.
IIpumeHATH KOOPIMHATHI IPU PELLICHUU
TrEOMETPUUYECKUX U NIPAKTUYECKUX 3314,
JUTSI IOCTPOEHUS] MAaTEMaTUYECKUX
MoJIeNIel pealibHBIX 3a/1a4 («MEeTo]
KOOpJMHATY).
ITosb30BaThLCS U1 TOCTPOEHUA U
UCCIeI0BaHUM U(POBBIMU peCypcaMu.
3HAKOMHTBCS € HCTOPHEH pPa3BUTHS
reoMeTpuun
KonTpoubsnas padora Ne3 Temsr § 9—13 KoHTponupoBaTh U OLIECHUBATH CBOIO
paboTy, CTaBUTH LIETTU HA CIETYIOIIHMA
sTan o0y4eHus
I'naBa 4. Bexropsl (13 4)
§14 | IlonsaTue BekTOpa Ornpenenenne BEKTOPOB, CI0KEHHUE U Hcnoab3oBaTh BEKTOPHI Kak
§15 | Koopanmars sextopa PasHOCTb BEKTOPOB, YMHOKEHHE BEKTOPA HA | HANPABJICHHDIE OTPE3KH, HCCIE10BATE
YUCJIO. reoMeTpuueckuil (mepeMenieHme) u
§16 | CnoxxeHue v BBIYMTAHUE DU3NYECKUIl U TEOMETPUUECKUN CMBICT ¢du3nueckuii (cuia) CMbICIBI BEKTOPOB.
BEKTOPOB BEKTOPOB. 3HaTh onpeaeeHHs1 CyMMBI U Pa3HOCTH
§17 | YMHOXEHHUE BEKTOpA HA YUCIIO Pa3noxeHne BekTopa 1o 1Bym BEKTOPOB, YMHO)KEHHSI BEKTOpA HA YHUCIIO,




§18 | CxansipHOE IPOU3BEICHUE 3 HEKOJUTMHEapHbIM BekTopaMm. KoopauHathl uccae10BaTh TeOMETPUUECKUH 1
BEKTOPOB BEKTOpa. (bu3n4ecKuil CMBICIIBI TUX ONEpPALUii.
CkansipHoe MpOu3BEJICHUE BEKTOPOB, €T0 PemaTth reomeTpruecKue 3a/1auu C
IPUMEHEHHE AJI1 HAXOXKIEHUS JUIMH U YIJIOB. | MCIIOJIb30BAaHHMEM BEKTOPOB.
Pemienue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. PackiaabIBaTh BEKTOp 10 ABYM
[TpuMeHeHNEe BEKTOPOB IS PELICHUS 33aa4 | HEKOJUIMHEAPHBIM BEKTOPAM.
KUHEMATHKH U MEXaHHUKH Hcnob30BaTh CKAISIPHOE TPOU3BEICHUE
BEKTOPOB, BBIBOJMTh €T0 OCHOBHbBIE
CBOMCTBA.
BbIuucasite cyMMy, pa3HOCTb U
CKaJIIPHOE TIPOHU3BEICHUE BEKTOPOB B
KOOp/IMHATaX.
[IpuMeHATH CKATSIPHOE IPON3BEACHUE
JUI HAXOXKJICHUS JJIMH U YIJIOB
KonTposbHnas pa6ora Ned 1 Temsr § 14—18 KoHnTponupoBaTh 1 O1IeHUBATh CBOIO
paboTy, CTaBUTH LIEJIN Ha CIIETYIOLIHHA
sTan 00y4eHHUsI
I'naBa S. I'eomerpuyeckue npeodpasosanus (10 1)

§19 | JIBmxeHue (mepemelieHue) 3 [ToHsiTHEe O IBUKEHUU TIOCKOCTH. Pa30uparthb npuMepsl, WUTIOCTPUPYIOLIUE
¢urypsl. [apannensHblii [TapannensHbli IEpeHOC, TOBOPOT U MOHATUS IBUXKEHUS, IIEHTPOB U OCer
HepeHOC cummeTpust. OcH U IEHTPBI CHMMETPHH. CUMMETpPHH.

§20 | OceBast cummeTpust 2 [Tpocreiimye npuMeHeHUs B pelieHuH 3a1a4. | PopMyJIMpoBaTh ONpeaeICHHS

[TonsTHE O MpeoOpazoBaHMH MOTOOUS. HapauIeIbHOTO TIEPeHOCca, TOBOPOTA U

§21 | LlenTpanbHasi CHMMETpPHSL. 2 .

ToBopoT CoOTBETCTBEHHBIE HJIEMEHTHI 110T00HBIX OCEBOH CHMMETPHH. BbiBoanTH UX

§22 | Tomorerns. [onobre drryp > buryp. CBOWCTBA, HAXOAMTH HETIOIBIKHBIE

Teopema 0 IpOM3BECHNUHU OTPE3KOB XOP/I,
TeopeMa O MPOU3BEACHNUN OTPE3KOB
CEeKYIINX, TeOpeMa 0 KBaJIpaTe KacaTeIbHOMH.
[TprMeHeHue B pelIeHuN FeOMETPUIECKUX
3ajad.

TOYKH.
HaxoauTs LHEHTPBI U OCH CUMMETPUIA
MPOCTEUIUX PUTYp.

IIpuMeHATH NapasieNbHbI IEPEHOC U
CHUMMETPUIO TIPU PEIICHUU
TeOMETPUUYECKUX 3a/1a4 (pa3ouparhb
TIPUMEPHI).




Hcnoab3oBaTh 111 MOCTPOCHUS U
HUCCIEOBaHUN

U POBBIE PECYPCHI.

OcBauBaTh NMOHSATHE TTPEOOPA30OBAHUS
O00MSI.

HccaenoBaTh OTHONICHHE JIMHEHHBIX
AJIEMEHTOB (PUTYp MPH NPeoOpa30BaHUU
nmoxoous.

Haxoautps npumeps! nogodus B
OKPYXKaKOILEH 1EUCTBUTEIBHOCTH.
BbiBOAUTH METPUYECKHE COOTHOIICHHS
MEXIYy OTpPE3KaMH XOpJ, CEKYLIUX U
KacaTeJIbHBIX C HCIIOJIb30BAaHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX
TPEYTrOJIbHUKOB.

PemaTp reomerpuueckue 3a1auu U
3a/1a4y U3 peanbHOU KU3HHU C
HCIIOJIb30BaHKEM TTOAOOHBIX
TPEYTOJIbHUKOB

KonTpoubnas padora NeS

Tewmsr § 19—22

KoHTponnpoBathk U OIIEeHUBATH CBOIO
paboTy, CTaBUTH IIETH Ha CIIEAYIOIINHI
sTan o0y4eHus

IMoBTOpenue (7 4)

[ToBropenne u  0b6oOIEeHHE
M3y4YEHHOT0 MaTepHala

IToBTOpEHNE OCHOBHBIX MOHATHI U METOI0B
KypcoB 7—9 kitaccoB, 006001IeHIE 1
cHUCTEeMaTu3alus 3HaHUM.

[Tpocreiimume reomerpuyeckre GUTyphbI U UX
cBolicTBa. M3MepeHne reoMmeTpuaecKux
BEJIMYHH.

TpeyroabHUKH.

[TapanienpHble U NEPIEHIUKYIIPHBIE
IpsIMBIE.

OnepupoBaTh NOHATUAMM: (UTYpA,
TOYKa, TpsiMasi, yroil, MHOTOYT OJIbHUK,
paBHOOEAPEHHBIN U PAaBHOCTOPOHHUM
TPEYrOJbHUKH, IPSIMOYTOJIbHBIN
TpPEeYrojbHUK, MeIMaHa, OucceKkTpuca u
BBICOTA TPEYTOJbHUKA, TapalIeIorpamMM,
pPOMO, IPSIMOYTOJIbHUK, KBaJpaT,
Tparenus; OKpyKHOCTb, KacaTeJIbHas,
PaBEHCTBO U nofo0ue duryp,




OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue
IIOCTPOCHHUSA. YTIIbI B OKPYKHOCTH.
BnycanHble 1 ONIMCAaHHBIE OKPYXHOCTH
MHOT'OYTI'OJIbHUKOB.

IIpsiMast 1 OKpPY>KHOCTB.
YeTpIpE€XyroibHUKU. Bricanubie u
OIIMCAHHBIEC YETBIPEX YT OJIbHUKH.
Teopema IIudaropa u Havana
TpUroHoMmerpuu. Pemenue odmumx
TPEYrOJIbHUKOB.

IIpaBunbHBIE MHOTOYT'OJIBHUKU.
[TpeoOpa3oBaHus MIOCKOCTH. JIBUKEHMUS.
[Tonobue. Cummerpus.

IInomanps. Beraucnenne miomanen.
[Tnomanu mogoOHbIX huryp.
JlexapToBbI KOOPAUHATEI HA IJIOCKOCTH.
BekTopsb! Ha TNIOCKOCTH

TPEYroJIbHUKOB; NMapauIeIbHOCTh U
MEePIEHANKYJISIPHOCTD MIPSMBIX, YTOJI
MEXY MPSMBIMU, CHMMETPUS
OTHOCHUTEJIbHO TOYKU U MPSIMOM; JJIMHA,
paccTossHUE, BEIMYMHA yIJia, IUI0IA/Ib,
MepUMETP.

Hcnoan3oBath popmyJibl: IepuMeTpa u
IJIOIA 1 MHOTOYTOJIbHUKOB, JUIMHbI
OKPYXHOCTH U IUIOIIAIU Kpyra, o0béma
MPSIMOYTOJIBHOTO MapajulelienuIe 1a.
OnepupoBaThb NOHATHIMMU:
MPSIMOYTOJIbHAS CUCTEMA KOOPJAMHAT,
BEKTOp; MCMOJIL30BATH 3TU MMOHSATHUS JIJIS
MPEJCTABIICHUS JAHHBIX U PEIICHUS
3a/1a4, B TOM YUCJIE U3 JPYTUX YIYCOHBIX
MPEAMETOB.

Pematp 3a1aun Ha TOBTOPEHUE
OCHOBHBIX MOHSATUH, MILTIOCTPALIUIO
CBSI3el MEXIY Pa3TUYHBIMH YaCTIMU
Kypca.

Bri0upaTs MeTOx 17151 peIIeHUs 3aa4H.
Pemars 3agaun 13 MOBCEIHEBHOM KU3HU

HtoroBast KoHTpoJIbHAs paboTa 1 Marepuan kypcoB 7 — 9 Ki1accoB KoHTponpoBaTe 1 OLIEHUBATh CBOIO
paboTy; CTaBUThH LIEJIM Ha CIIeTYIOIUI
sTan 00y4eHHUsI

Hroro: 68
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