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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH U3 OCHOBHBIX pa3/ielIOB LIKOJIBHOM MAaTEMAaTUKH, MMEIOIIMKM CBOEH ILIEIIBIO
o0ecreunTh HM3y4yeHUE CBONCTB M pa3MepoB (UIryp, MX OTHONICHHH M B3aMMHOE pPAaclOJIOXKEHHE,
ONMPAETCS] Ha JIOTUYECKYIO0, JO0KA3aTeNIbHYIO JIMHUIO. LlEHHOCTh H3Yy4eHMsI T'€OMETpUM Ha YpOBHE
OCHOBHOTO o00miero oOpa3oBaHMs 3aKJIOYaeTCsl B TOM, YTO OOYyYarOUIMiCsl YYUTCS MPOBOJIUTH
JIOKa3aTeNIbHbIE  PACCY)KJEHUS, CTPOUTH JIOTMYECKUE YMO3AKJIIOUEHUs, [JOKa3blBaThb HCTUHHBIE
YTBEPXKJIEHHUSI U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYXKACHUS «OT HMPOTHBHOTO»,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYTHUPOBATH OOpPATHBIE YTBEPKACHHUS.

BTtopoii 1enbro u3ydeHusi TeOMETPUU SIBJISIETCS. UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPU PELICHUH
KaK MaTeMaTHYeCKUX, TaK M MPAKTHUYECKUX 3a7a4, BCTPEUAIOIIUXCA B pealbHOU Xu3Hu. O0ydaromuiics
JOJKEH Hay4YUThCsl OMPEAENUTh I€OMETPUUYECKYI0 (UIypy, OMHMCaTh CIOBaMH JAHHBIA YEpTEX WIH
PUCYHOK, HAaWTH IUIOIIAJb 3€MEJIBHOIO y4YacTKa, PacCYUTaThb HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOIO
kalenss wian TpeOyemble pa3Mepbl Trapaka s aBTOMOOWIISA. OTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUS B M3ydyeHUM reomeTpuu. Ilpu pemieHunn 3amad NpakTUYECKOro XapakTepa
00y4aroIuicsl yYUTCS CTPOUTh MaTeMaTUYECKHE MOJIENIA PEAbHBIX KU3HEHHBIX CUTYAIUil, POBOAUTH
BBIUMCJIEHHSI U OLICHUBATh aJIeKBATHOCTb IOJIYYEHHOI'O pe3yibTara.

KpaitHe BaxHO mMOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMH y4eOHBIMU IpeIMETaMu,
MOTHUBUPOBATh HCIIOJIB30BATh OINPEACICHUS T€OMETPHUYECKUX (UTYyp M TOHSTHUH, IEMOHCTPUPOBATH
MPUMEHEHUE TOJNYYEHHBIX YMEHUH B (U3MKE M TEXHUKE. DTU CBSA3M HauOoliee SPKO BHUJHBI B TeMax
«Bexropey, «TpruroHOMeTprYECKHe COOTHOMEHU Y, «MeTtoa koopauHat» U «Teopema [Tudaropar.

YueOuplii kypc «l'eomeTpusi» BKIIOYAET CJEAYIOINIME OCHOBHBIC pa3feNbl COACPKAHUS:
«['eomerpuueckue QUIrypbl U UX CBOWCTBa», «l3MepeHue reoMeTpUUYECKHUX BEIMUUH», «JlekapToBBI
KOOPIMHATHI Ha MIIOCKOCTU», «BekTopbl», «JIBukeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha m3yuenne yuebHOrO Kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiracce — 68 gacoB (2 Jaca B
HeJIento), B 8 kiacce — 68 yacoB (2 yaca B HefIen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETI0).



Conepskanue y4eOHOro nmpeamera.

7 Kiace

1. HayaabHble reomeTpuyeckue cBeaenns 104

OOBACHATD, UTO TAKOE OTPE3OK, Ty, YToJl, Kakue (PUTypbl HA3BIBAIOTCS PAaBHBIMH, KaK CPABHUBAIOTCS U
U3MEPSIOTCS OTPE3KHU M YIUIbI, YTO TAKOE IPaayc U rpajycHasl Mepa yria, Kakoi yroyl Ha3plBaeTcsl
IPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEIMHA OTPE3Ka U OMCCEKTpHUCA YIJIa, KAKHE YIJIbl
Ha3bIBAIOTCS CMEXHBIMHU U KaKH€ BEPTUKAIbHBIMU; (POPMYIUpPOBaTh U OOOCHOBBIBATh YTBEPIKIECHUS O
CBOWCTBAX CMEKHBIX M BEPTUKAIBHBIX YIIIOB; OOBACHATH, KAKHE IPSIMbIC HAa3bIBAIOTCS
HEepIEHINKYIAPHBIMU; (OPMYJINPOBATh U OOOCHOBBIBATh YTBEPIKJIEHHE O CBOICTBE ABYX MPSIMBIX,
NEepIEHINKYISPHBIX K TPETheil; n300pakaTh U pacro3HaBaTh yKa3aHHbBIE IPOCTEHIINE (GUTYPhI HA
yepTerkax; pelarh 3aJauu, CBSI3aHHbIE ¢ 3TUMU NpocTeHumMu Gurypamu

2. TpeyronbHuk 17 4.

OOBsACHATD, Kakas (pUrypa Ha3blBaeTCs TPEYrOJbHUKOM, YTO TAKOE BEPILUHBI, CTOPOHBI, YTJIbI U
HEpPUMETP TPEYroJbHUKA, KAKON TPEYroJbHUK Ha3bIBAETCSl pAaBHOOEIPEHHBIM U KaKOH paBHOCTOPOHHUM,
KaKHe TPeyroJbHUKH Ha3bIBAIOTCS PaBHBIMM; H300pakaTh U PACIO3HABATh HA YePTEKaX TPEYTroJbHUKU U
UX 3JIEMEHTHI; (POPMYIUPOBATH U JI0Ka3bIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
OOBSICHATB, YTO Ha3bIBAETCS MEPIEHAUKYISIPOM, IPOBEIEHHBIM U3 JTaHHON TOUYKH K JaHHOH NpsIMOH;
(opMyIMpPOBATH U JOKA3bIBATH TEOPEMY O NMEPIEHAUKYIISAPE K MPSAMOI; 00BICHATH, KAKHE OTPE3KU
Ha3bIBAIOTCS MEIMAHOM, OMCCEKTPHCOI U BBICOTOM TPEeyroybHUKA; (POPMYIMPOBATh U 1OKa3bIBATh
TEOPEMBI O CBOWCTBAaX paBHOOEIPEHHOIO TPEYroJIbHUKA; PEIIaTh 3a/1a4M, CBSI3aHHbIE C IPU3HAKAMU
paBEHCTBA TPEYTOJIbHUKOB M CBOMCTBAMHU paBHOOEIPEHHOTO TPEYTOJILHUKA; '(POPMYIHPOBATh
OTIpeIeNIeHNE OKPYKHOCTH; OOBSCHSTD, UTO TAKOE LIEHTP, PaIUyC, XOp/a U TUaMETP OKPYKHOCTH;
pelaTh IpocTeNlIe 3aJaul Ha HOCTPOeHHE (IIOCTPOEHHUE YIila, PaBHOTI'O JaHHOMY, IOCTPOCHHE
OMCCEKTPUCHI yTia, IOCTPOSHHUE NMEPIEHAUKYIISIPHBIX MPSAMBIX, IOCTPOEHUE CEPEIUHBI OTPE3Ka) U OoJiee
CJIOKHBIE 33J]a4l, UCTIOJIb3YIOIINE YKA3aHHbIE IPOCTEUILNE; COMOCTABIIATE MOJYUYEHHBIM PE3YIIbTAT C
YCIIOBUEM 33Jaui; aHAIU3UPOBATH BO3MOKHBIE CITydaH.

3. IapaynenbHble npsiMble 12 4.

DopMyIUpOBaATh ONPEAEIEHUE MapAIIEIbHBIX MPSAMBIX; O0BSACHATH C IOMOIIBIO PUCYHKA, KAKHE YTJIbL,
00pa30BaHHbIE NPH NEPECEUEHUH JIBYX MPSAMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT JIEKAIUMHU, KaKH1e
OJIHOCTOPOHHUMHU M KaKH€ COOTBETCTBEHHBIMU; (DOPMYJINPOBATh U JJOKa3bIBaTh TEOPEMBI, BHIPAYKAIOIINE
NPU3HAKY NapaIeIbHOCTH JIBYX MPSAMBIX; OOBSCHATH, YTO TAKOE aKCHOMBI T€OMETPUH M KaKHe aKCUOMBI
y’K€ UCIOJIb30BAINCH paHee; POopMyIUpOBaTh aKCHOMY MapaUIeIbHBIX IPSIMBIX U BHIBOJUTH CIIEJCTBUS
u3 He€; (HOpMyIMPOBATh U I0KA3bIBATh TEOPEMBI O CBOMCTBAX MapalIeNbHBIX MPSIMBIX, OOpaTHBIE
TeopeMaM O IIPU3HAKaX MapajljIeIbHOCTH, CBSI3aHHBIX C HAKPECT JIeXKAIMMHU, COOTBETCTBEHHBIMH U
OJTHOCTOPOHHUMH YTJIaMH, B CBA3H C 3TUM OOBSICHATH, YTO TAKOE YCIOBUE U 3aKIIOYEHUE TEOPEMBI,
KaKasi TeopeMa Ha3bIBaeTCsl 0OpaTHOM 10 OTHOIIEHUIO K JaHHOU TeopeMe; OObIICHSTh, B YEM
3aKJII0YAETCsl METO/T I0Ka3aTeNIbCTBA OT MPOTUBHOTO: (POPMYIHPOBATH U IOKA3bIBATh TEOPEMBI 00 yriiax
C COOTBETCTBEHHO NapaslieIbHbIMU U MEPHEHANKYISIPHBIMUA CTOPOHAMU; IPUBOIUTH PUMEPHI
MCIIOJIb30BaHUs ATOI0 METO/Ia; PEIIaTh 3aa4i Ha BBIYMCIEHUE, 10KA3aTENbCTBO U IOCTPOEHUE,
CBSI3aHHBIE C MapalIeIbHBIMU NMPSIMBIMU

4. CoOTHOLIECHHS MEKAY CTOPOHAMM M YIJIAMH TPeyroJbHuKa 214.

DopMyIUpOBaTh U JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIIEICTBUE O BHEIIHEM yTJIe
TPEYroJbHUKA, IPOBOANUTH KIACCU(PHUKAIIMIO TPEYTOJIBHUKOB 110 YriaaMm; GopMyIupoBaTh U JOKa3bIBaTh
TEOpEMY O COOTHOIIEHMSIX MEX/ly CTOPOHAMH U yIJIaMH TPEyrojibHUKa (IpsIMOe U 00paTHOe
YTBEP)KJCHHS) U CIEJICTBHS U3 HeE, TEOpeMyY O HEpaBEeHCTBE TPEYrojbHUKa; (pOpMyTupoBaTh U
JTOKa3bIBaTh TEOPEMBI O CBOMCTBAaX MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB (IIPSMOYTOJIbHBIA TPEYTONBHUK C
yriom 30°, mpU3HaKH paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB); (OPMYIUPOBATH ONPEICTICHHS
paccTOsIHUA OT TOYKH J10 MPSIMOM, paCCTOSIHUS MEXY HapaieIbHBIMU IPSIMBIMU; PELIATh 3a7a4 Ha
BBIUMCJIEHMS], JOKA3aTENbCTBO U MIOCTPOEHUE, CBA3aHHBIE C COOTHOIIEHUSIMHU MEXAY CTOPOHAMU U
yIJIaMU TPEYrojbHUKA U PACCTOSHUEM MEX]y NapaIeIbHbIMUA IPSAMBIMHU, P HEOOXOJUMOCTH



IMMPOBOAUTD IO X0y PCIICHUA JOIIOJIHUTCIIbHBIC IIOCTPOCHM S, COMIOCTABIIATH HOJIy‘-IGHHBIﬁ pe3yiabTart €
YCJIOBHEM 33/1a4H, B 33Jja4aX Ha IOCTPOEHHE MCCIIEA0BaTh BO3MOXKHBIE CITy4au.

IToBTOpeHue 8 u.

[ToBTOPHUTH M 00OOIIUTE U3Y4YEHHBIH MaTepHall.

8 kiacc

1.Yernipexyronbuuku(144).

MHOroyrojabHHMK, BBIIYKJIBIH MHOTOYTOJIBHUK, 4YeThIpeXyrojbHUK. CyMMma yIJIOB  BBIIIYKJIOTO
MHOrOYyrojbHuKa. Brincanusie

U OIMCAHHbIE MHOIOyrojbHUKH. IIpaBunbHble MHOroyrosbHuku. Ilapamienorpamm, ero cBoicTBa U
npusHaku. [IpsmoyronsHuk, kBagpat, poMo,

UX CBOICTBa M npu3Haku. Tpaneuus, cpeaHsst JUHUS Tparneuuu; paBHoOenpeHHas Tpanenus. OceBas u
LIEHTpajbHa CHMMETPHUSL.

Llenb: n3yunTh HauboJIee BasKHBIEC BU/IbI YETHIPEXYTOJIbBHUKOB — IapajuleorpamMm, IpSIMOYTOIbHHUK,
pOMO, KBazpat, Tpareuuio; AaTh MPeJACTABICHUE

0 (urypax, o01aJaroIKUX OCEBON MM LIEHTPAIbHOM CUMMETPHEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMBI U PEILIEHUSI MHOTUX 3a/1a4 IPOBOJAATCS C TIOMOIIIbIO
IPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB, [I03TOMY 10JIE3HO UX NOBTOPUTH, B HA4YaJIe U3yUYEHUS TEMBI.
OceBast 1 LIeHTpaJibHasi CHMMETPHH BBOASTCS HE KaK IpeoOpa3zoBaHKe INIOCKOCTH, a KaK CBOWCTBA
FEOMETPUUECKUX (PUTYP, B YACTHOCTH YETHIPEXYTOJIbHUKOB. PaccMOTpeHne 3TUX MOHATUHN KaK JBUKEHUN
IUIOCKOCTH COCTOMTCA B 9 Kiacce.

2.11nomann(144).

[lonsTne miomaau MHoroyronbHuka. [lnomaau npsiMoyrosibHHMKa, NapajulesorpaMma, TPEyroJIbHHKa,
Tpamnenuu. Teopema IIudaropa.

ens: pactuputh 1 yriyOUTh MOJyUY€HHBIE B 5S—O6 KJlaccaxX MpeCTaBIeHUs 00yJYaromuxcs 00
W3MEPEHUH U BBIYHUCIICHHUH IJIOIIA/ICH; BRIBECTH (POPMYJIBI TUTOMIAIeH IPSIMOYTOJILHUKA,
napasuieJorpaMMa, TpeyroiabHHUKA, TPAleliy; 10Ka3aTh OJJHY U3 IJIaBHBIX TEOPEM IT'€OMETPUN —
teopemy [Iudaropa.

BoiBoa hopmyit 115 BBIYMCIIEHUS TJI0LIAIeH TPSIMOYTOJIbHUKA, [TapajljesiorpaMmma, TpeyrojJbHUKa,
Tpaneuuyu OCHOBBIBAETCS Ha JIByX OCHOBHBIX

CBOICTBaxX IUIONIA/IEH, KOTOPbIE MPUHUMAIOTCS UCXOMS U3 HAIJISIHBIX IPEJICTaBICHUH, a TAK)Ke Ha
dopmyIe rIomaam KBaapara, 000CHOBaHHE KOTOPOM HE SBJSETCS 005S3aTebHBIM IS 00YJatOLIXCSl.
HetpaaummonHoit 117151 IKOJIBHOTO Kypca SIBIISETCS TeopemMa 00 OTHOIIEHUH TIJI0MIA e TPEYTrOJbHUKOB,
MMEIOIINX MO paBHOMY yriy. OHa MO3BOJISET B JaIbHEHIIEM 1aTh MPOCTOE JOKA3aTeIbCTBO MMPU3HAKOB
10/100Usl TPEYrOJIbHUKOB. B 3TOM COCTOUT 0JTHO U3 MPEUMYIIECTB, 00YCIOBIEHHBIX PAHHUM BBEJEHUEM
NOHSITHS Momaan. JlokazaTenbcTBo TeopeMsbl [Irdaropa 0oCHOBBIBAETCS Ha CBOMCTBAX IJIOMIAACH U
dbopMynax JUIs IIIomaei KBajaparta 1 NpsMOyroiabHUKa. JJoka3bIBaeTcs TakKe TeopemMa, oopaTHas
teopeme [Tudaropa.

3.I1ono6ubIe Tpeyroabuuku(194).

[Tonobubie TpeyronbHUKU. [lpu3zHaku nonoOus  TpeyrodbHUKOB. [lpuMeHenume mnomodbus K
JI0Ka3aTelbCTBY TEOPEM M pelieHHnio 3anady. CHHYC, KOCUHYC M TaHT€HC OCTPOro yria IpsSMOYTOJIbHOTO
TPEYroJbHUKA.

[enb: BBECTH MOHATHE MOAOOHBIX TPEYrOJIBHUKOB; PACCMOTPETh MPU3HAKU TOJO0HS TPEYTrOJIbHUKOB U
WX IPUMEHEHHUS; C/IeTIaTh MEPBhI IIar B OCBOCHUH YYaIIMMUCS TPUTOHOMETPUIECKOTO armapaTa
TreOMETpHH.

Ornpenenenne Mogo0OHBIX TPEYTOJIHPHUKOB JTAETCSl HE HA OCHOBE MPe0oOpa3oBaHus MOI00MS, a uepes
PaBEHCTBO YIJIOB U MPOMOPLUOHATIBHOCT CXOACTBEHHBIX CTOPOH.

[Tpu3Haku nogo0us TPEYrOJIBHUKOB 1OKa3bIBAIOTCS C IIOMOIIBIO TEOPEMBI 00 OTHOIIEHUH IIoLaiei
TPEYroJbHUKOB, UMEIOIIUX M0 PABHOMY YTITY.



Ha ocHoBe npu3HakoB Mog00Hs JOKa3bIBAETCA TEOPEMa O CPEHEH JIMHUU TPEYTOJIbHUKA, YTBEPKICHUE O
TOYKE [IEPECEUEHUS MEIMAH TPEYTOJIBHUKA, a TAKXKE J1BA YTBEPKACHUS O IPOIOPLMOHAIBHBIX OTPE3KAX B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE. J[aeTcs MpeacTaBiIeHue O METOIE

1oo0us B 3a/1a4ax Ha MOCTPOEHUE.

B 3akitoueHne TeMbl BBOJATCA 3JIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC M TAHT€HC OCTPOTO yria
IIPSIMOYTOJIBHOTO TPEYTOJIBHHKA.

4.0xpyxHocTB(174).

B3aumHoe pacnonoxenue npsaMon 1 okpykHocTH. KacarenpHas K OKpYKHOCTH, €€ CBOMCTBO U IIPU3HAK.
LlenTpanbHbIi, BIUCAHHBIN YTJIbI;

BEJIMYMHA BIIMCAaHHOTO YIJIA; JIBYX OKPYXXHOCTEH; PABEHCTBO KAacaTENIbHBIX, IIPOBEICHHBIX W3 OJHOU
TOYKU. MeTpudecKkue COOTHOIIEHUS B OKPYKHOCTH:

CBOMCTBA CEKYILMX, KacaTeNbHbIX, XOpHA. OKpYy)KHOCTb, BIIMCaHHAas B TPEYIOJBHHUK, U OKPYXHOCTb,
OIIMCaHHAasl OKOJIO TPEYroJIbHUKA. Brincanusie u

ONMCAaHHbIE  YETHIPEXYI'OJbHUKHU. BrnucaHnHble M ONHMCaHHBIE  OKPY)KHOCTH  IPaBUJIBHOIO
MHOI'OYTOJIbHUKA.

Llenb: pacmupuTh CBEACHUS 00 OKPYKHOCTH, MOTy4YEHHbIE yJalllUMKCS B 7 KJIACCe; U3YYUTh HOBBIE
(dakThl, CBA3aHHBIE C OKPY’KHOCTHIO; IO3HAKOMHUTH 00YYAIOIIMXCS C YETHIPHMS 3aMedaTeIbHbIMU
TOYKAMH TPEYrOJIbHUKA.

B nanHOl TeMe BBOIUTCS MHOI'O HOBBIX IIOHATHI U PACCMaTPUBAETCS MHOTO YTBEPKICHUN, CBSI3aHHBIX C
OKPYKHOCTBIO. J[J1s1 UX yCBOEHUS ciellyeT yAeluTh 00JIbII0e BHUMAaHUE PELICHUIO 3a/1a.

YTBepKI€HUS O TOUKE [epeceyeHms] ONCCEKTPUC TPEYTOJbHUKA U TOUKE NEPECEUEHUSI CEPEIMHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOAATCS KaK CIEIACTBHUS U3 TEOPEM O CBOMCTBAX
OMCCEKTPUCH] yIila U CEpeIMHHOIO NEePIEHANKYIspa K OTpe3Ky. Teopema o Touke

nepeceyeHmst BHICOT TPEYTOJIbHUKA (MITU UX MPOJOKEHHI) JOKA3bIBAETCS C TOMOIIBIO YTBEPXKICHUS O
TOYKE NIEPECEUEHHUS] CEPEAUHHBIX TEPIEHIUKYISIPOB.

Hapsny ¢ reopemamu 00 OKpY>KHOCTSIX, BIIUCAHHOM B TPEYTOJIbHHUK M OMMCAHHON OKOJIO HETO,
paccMaTpUBarOTCS CBOMCTBO CTOPOH ONMHMCAHHOIO YETBIPEXYTOJIBHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

5. lloBTOpeHue(2u).

Pewenne 3anau.

Hens: IToBTOpenue, 06001IeHNE U CUCTEMATHU3AlMS] 3HAHUI, YMEHUI U HAaBBIKOB 3a KypC Fr€OMETpUH 8
KJiacca.

9 kiacce

1. BBogHoe noBTopeHue. (24)
[ToBTOpEHME Kypca 7-8 KI1accoB.

[ToBTOPUTH MOHATHS: MenuaHa, OUMCCEKTpHCA, BHICOTA, TPEYrOJbHHUKA, MapajljiesiorpaMM, Tparerus,
pomO, kBaapat, Teopema [ludaropa, cBOWCTBO cpeiHEN JUHUM TPEYTOJbHHUKA, (POPMYIbI BBIUUCICHUS
IUTIOINAAM TPEYroJbHHUKA; CBOMCTBA, NMPHU3HAKHU MapajuleorpamMma, pom0a, mpsiMOyrojbHHUKa.

2. Bexropsi (124)

ITonsaTue BexTopa. PaBeHCcTBO BEKTOPOB. Cl10)K€HUE U BBIYMTAHUE BEKTOPOB. Y MHOXXEHHUE
BEKTOpPA Ha YMCJIO.

BekTop onpenensiercsi Kak HalmpaBJI€HHbIA OTpe30K. OCHOBHOE BHUMAHUE yJIEISIETCS
BBIpaOOTKE YMEHUI BBITIOIHSITH ONEPAIlUU HaJl BEKTOPaMHU(CKJIAIbIBATh BEKTOPHI MO MPABUITY
TPEYroJIbHUKA, CTPOUTh BEKTOPHI, PABHBIE PA3HOCTHU BEKTOPOB, IIPOU3BEACHUIO BEKTOpA Ha
YHCIIO).

3. Metoa koopaunar. (104)



PaznoxxeHue BeKkTopa 1o AByM HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. IIpocreii-
LK€ 3a/la4Md B KOOpAWHATAaX. Y PaBHEHUA OKPYKHOCTHU U NpAMO. IIpruMeHeHne BEKTOPOB U
KOOpAWHAT HpU PEIICHUH 3a]1ay. Ha npumepax noka3bpIBaeTcs , KAK BEKTOPbI MOT'YT
HNPUMEHSTBHCS K PEIICHUIO 3a4a4.

4. COOTHOIICHHUSI MEXK/Y CTOPOHAMH M yIrJIaMHu TpeyroJbHuka (144)

CkansapHoe npousBeeHrue BeKTOpoB. CHHYC, KOCUHYC U TaHT€HC yriia. TeopemMbl CHHYCOB U
KOCUHYCOB. Pemenne tpeyrojabHUKOB. CKaJIsipHOE NIPOU3BEAEHUE BEKTOPOB U €TI0
IIPUMEHEHUE B TEOMETPUUECCKUX 3aJa4dax.

Cunyc u kocunyc Jro6oro yria ot 0 7o 180 BBOASITCS ¢ TIOMOIIBIO €IMHUYHOU OKPY>KHOCTH,
JIOKa3bIBAIOTCSl TEOPEMbI CHHYCOB M KOCMHYCOB, a TaK ke elle oJHa GopMyJia I IUIoIaau
TpeyrojpHuka. CKalsipHOE IPOU3BEACHUE BEKTOPOB BBOJAUTCS KaK B (PU3HUKE.
PaccmaTtpuBaeTcs CBOMCTBO CKaJISIPHOTO IIPOU3BEACHUS.

S5 JlinHAa OKPYKHOCTH M IUIOIAAb Kpyra.(12y4)

ITpaBunbHBIE MHOTOYTOJIBHUKHA. OKPY>KHOCTH, OIIMCAaHHAs1 OKOJIO IIPaBUJIBHOTO
MHOTOYI'OJIbHUKA U BIIMCaHHAas B Hero. I[loctpoenne npaBuiibHBIX MHOIOYTOJIbHUKOB. J{1nHa
okpy>xHocTH. IInomane kpyra.

PaccmaTtpuBaroTcs onpeiesieHue NpaBUIbHOIO MHOTOYTI'OJIbHUKA U TeopeMa 00 OKPYKHOCTSIX,
OIMCAaHHON OKOJIO IIPaBHJIBHOTO MHOT'OYT'OJIbHUKA U BIIMCAHHOM B HETO.

6. Bm:kenun (84)

OTtoOpakeHue 11ockocTu Ha ce0s. [lonsitue nBmkenusi. OceBasi U LEHTpAJIbHAsi CUMMETPHUU.
[TapannensHuslii iepenoc. IloBopoT. HanoxxeHust 1 ABM>XKEHUS.

7.HavyaabHble CBe/IeHUsI U3 cTepeoMeTpuH. (64)

MuororpanHuku. Tesna 1 NOBEPXHOCTH BPaIlCHUS.

PaccmaTtpuBaroTcst npocTedIIne MHOIOTPaHHUKH U IIOBEPXHOCTH BPAILICHUS HA OCHOBE
HarJIsIIHBIX TIpeJICTaBICHUM, 6€3 NpUBJICUYEHUs] AKCUOM CTEPEOMETPUH, JACTCsI HauajlbHOE
NIPEACTaBJIECHHUE O TE€IAaX U MTOBEPXHOCTAX B NPOCTPAHCTBE.

8.Axcuomsbl mianemerpun. [loBropenue. Pemenne 3agay. (29)

AKCHOMBI CTEPEOMETPHUH.

[ToBTOpEeHUe, 0000IIEHNE U CUCTEMAaTHU3allusl 3HAHUH, YMEHUN U HaBBIKOB 32 KypC T€OMETPHUU
9 kmacca. IToaroroska xk OI'D.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMA IIPOTPAMMBI VYYEBHOI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3y/abTaThl OCBOEHHMS ~ HIporpaMmel  ydeOHoro  kypca  «l'eomerpusi»
XapaKTEepU3yOTCSL:

1) naTpuoTHYeCKOe BOCIINTAHHE:

IPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M HACTOALIEMY POCCUHCKONM MAaTEMaTUKH, LIEHHOCTHBIM
OTHOILLEHUEM K JIOCTHIKEHHUSAM POCCUICKMX MAaTEMaTHKOB M POCCHMCKONH MaTeMaTH4eCKOH LIKOJBI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaIaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K  BBIIOJHEHHIO OOS3aHHOCTEW TpaKJIaHWHA ¥  pealu3alldd ero Ipas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKMX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHUH,
MpoLenyp TpaxAaHCKOro oOIecTBa (HAmpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
THUYECKUX NpOOJIeM, CBS3aHHBIX C HPAKTUYECKHMM HIPUMEHEHHEM [OCTH)KEHUI HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEIILHOCTH YUEHOT0;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTU€ B PELIEHUWU NPAKTHUUECKUX 3a7ad MaTeMaTHYeCKOn
HaIlpaBJIEHHOCTH, OCO3HAHWEM BA)KHOCTH MAaTEeMaTHYECKOro 0Opa3oBaHUs HA NMPOTSHKEHUM BCEH JKU3HU
JUIS YCTICNIHOM TPO(eCCHOHANBHON NESATENTPHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOEHUEM WHAMBUIYAIbHOM TpaeKTOpUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEN;

4) hcTeTHYecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBbHOMY U 3CTETUYECKOMY BOCHPUATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pEIIEHUH, pacCyKICHHUM, yMEHHUIO BUIETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpHUEHTAIMeN B JeSITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HayuUHBIX NpEACTaBIE€HUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOAbI U 00IIeCTBA, TOHUMAHUEM MAaTEMaTU4YECKOW HayKU Kak
cdepbl 4eI0BEYECKON NEesATeIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIM3ALINY,
OBJIAJICHUEM S3BIKOM MaTeMaTUKH M MaTeMaTU4YeCKOM KyJIbTYpOW KaK CpeICTBOM IIO3HAHUS MHpa,
OBJIAJICHUEM NIPOCTENIIMMH HABBIKAMU UCCIIEI0BATENBCKON AEATEIbHOCTH;

6) pusuueckoe BocnuTaHHe, (POPMUPOBAHWE KYJbTYPHl 3A0POBbSi M 3MONHOHAJILHOIO
Os1aromosyqusi:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYeCKHE 3HaHHUA B MHTEpPEcax CBOETO 3/I0POBbS, BEICHUS
310pOBOTO oOpa3a KM3HM (310pOBO€ MHUTaHHE, COATAHCUPOBAHHBIM pPEXHUM 3aHATHMH M OTAbIXA,
perynsipHasi ¢puznueckas aKTUBHOCTH), C(hOPMHUPOBAHHOCTBHIO HaBbIKa pedIeKCuu, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAaKOTO JKe MpaBa JIPyroro 4eioBeKa;

7) K0JIOTHYECKOE BOCTIMTAHME:

OpUEHTAllMel Ha NPUMEHEHHE MAaTeMaTHUeCKUMX 3HAHUU s pelieHus 3agad B 00JacTH
COXPAHHOCTH OKpY)Kalollel cpejbl, IUIAHUPOBAHUS MOCTYIKOB M OIIEHKM WX BO3MOXKHBIX MOCIEICTBUN
JUISL OKpY’KaroIlel cpesibl, 0CO3HAHHEM TJI00aJIbHOTO XapaKTepa KOJIOIMYECKHX MpoOsieM M MyTed HMxX
pelIeHus;

8) amanTanus K M3MEeHSIOUIMMCS YCJIOBHSAM COIMAILHON H MPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSIX HEOINpPENeIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHME YUUTHCS Y APYIHX JIOAEH,
puoOpeTaTh B COBMECTHOM IE€ATEIHLHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMHU U3 OIbITa IPYTUX;

HE00X0IMMOCTBIO B ((OPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4ucie GOpMyJINpOBaTh UICH, TOHITHUS,
IUNoTe3bl 00 OOBEKTaX M SBIECHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATH JAE(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLlMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTHUPOBATh IPUHUMAEMbIE PEIlIeHUs U JEHCTBUS, (OPMYINPOBATh U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

BBISIBJIAITh M XApPAKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOUIICHUN MEXAY NOHITUSIMH, POPMYIHPOBATH ONPEAEICHUS MOHITUN, yCTaHABINBAThH CYLIECTBEHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYyJIUPOBAaTH U  IPEOOpPa3OBbIBATh CYXACHUSA: YTBEPAUTENbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IL1E, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (haKkTax, NaHHBIX,
HAONIOZCHUSAX W YTBEPXKIEHUAX, TMpeyiaraTb KPUTEPUH [UISl BBISABICHHUS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHN;

JiefaTh BBIBOJABI C MCIOJb30BAaHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa30buparh Jl0Ka3aTeabCTBA MAaTEMaTUYECKUX YTBEPXKAECHUU (MpsIMble U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHBIE [0Ka3aTeabCTBA MaTeMaTHMYeCKUX (PaKTOB, BBICTPAUBATh
apryMeHTaluo, IPUBOIUThH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbIE PACCYKICHUS;

BbIOMpaTh croco0 pemieHus yd4eOHOW 3anauu (CpaBHMBATh HECKOJIBKO BAPUAHTOB pEIIEHUS,
BBIOMpATh HanOoJIee MOAXOAAINN C YIETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBatTebCKHe AeiCTBUA.

UCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENbCKUH HMHCTPYMEHT MO3HaHUS, (OPMYIUpOBaThH
BONPOCH], (UKCUPYIOIIHE MPOTUBOpEUYUE, MPOOJIEMY, CaMOCTOSITEIbHO YCTaHABIMBaTb HCKOMOE U
JaHHOe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UIMI0, MHEHHE;

MPOBOJUTH 1O CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIM JKCIIEPUMEHT, HEOOJBIIOEe
UCCIIe/IOBAaHHE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (OPMYITMPOBATh OOOOIIEHHUSI W BBIBOJBI TI0 peE3yJIbTaTaM IMPOBEIEHHOTO
HAOJIFIOICHUs, WCCIIEIOBAHUs, OILECHUBATh JOCTOBEPHOCTHh IOJIYUYEHHBIX pE3yJIbTaTOB, BBIBOJIOB H
000011IeHHI;

MMPOTrHO3UPOBATE BO3MOXKXHOC PA3BUTHUC IPOLIECCA, a4 TAKIKC BBIABUIATh HNPCAINOJIOKCHUSA O €TO
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH  HEIOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIMU, MAHHBIX, HEOOXOTUMBIX IS
pElIeHHS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3ITUYHBIX
BUJIOB U (pOPM IpECTABICHHUS;

BbIOUpaTh (hopMy MpeacTaBieHus HHOOPMALIMY W WLTIOCTPUPOBATH PelllaeMble 3a7aui CXEeMaMH,
JIuarpamMMamMu, HTHOW rpaduKol U UX KOMOMHAITUSIMU;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMM IO KPUTEPUAM, NPEIIOKEHHBIM YUUTEIEM WIIU
c(hOpPMYIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUS:



BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMHM U LEISMU OOIICHMUS,
SCHO, TOYHO, TPAMOTHO BBIP@XaTh CBOI0 TOYKY 3pEHHUS B YCTHBIX M HHCbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYUYEHHbBIN Pe3yJIbTaT;

B X07Ie 00CY)KIeHHUS 3a]aBaTh BOIIPOCHI IO CYLIECTBY 00CYXIaeMON TEMBbI, IIPOOJIEMBI, PELIaeMOi
3aJauM, BBICKA3bIBaTh WJEH, HAICJICHHbIE HA IOWCK PELICHHS, CONOCTaBISATh CBOM CYXKIEHUS C
CY)KJIGHUSIMH JPYTMX YYaCTHUKOB JHAlIora, OOHApPYXKMBATh pa3IMUYUE€ M CXOJCTBO IMO3UIIMM, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS,

[PEACTABIIATh PE3yNbTaThl PpELICHUsA 3aJayd, OKCIIEpUMEHTA, MWCCIEAOBaHUsA, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUICHHS € Y4YETOM 3a1ad MPEe3CHTAUUd M OCOOEHHOCTEH
ayIUTOPHH;

IIOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ MHAMBUYalbHOI pabOThI PU PEIIEHUN
y4eOHBIX MaTeMaTHUECKUX 3a/a4;

MIPUHUMATh 11€]1b COBMECTHOU JESATEIHHOCTH, TUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM palOThI,
pacrpenensiTh BUABI paboOT, JOroBapuBaThCs, OOCYXKAaTh MpoIlecC U pe3yiabTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CyKaeHUsI, 00MEH MHEHHSIMHU, MO3TOBBIC IITYPMBI
U Jpyrue), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPJMHMPOBATH CBOU JEUCTBUS C APYIMMU UJIEHAMH
KOMAaH/Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOIMIMHA MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUA.

PeryasiTuBHbIe YHUBepCaJbHbIE YUeOHbIE IeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, ANTOPUTM pELIEHHUs 3aJayd (WIM €ro 4acTh), BbIOMpaTh
Croco0 pemeHus ¢ yuéToM MMEIOLINXCS PeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMaIIH.

CaMOKOHTpOJIb, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIAJCTH criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA Iponecca W pe3yjibTaTa PCIICHUA
MaTeMaTH4eCKOu 3aJa4u,

npeaABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTH ITPU PCHICHUUN 3a/la4l, BHOCUTb KOPPCKTHBBI
B ACATCIBbHOCTh HA OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, HaﬁHeHHLIX OHH/I60K, BBISIBJICHHBIX prI[HOCTeI\/'I;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JESATEIbHOCTH MOCTABJICHHON LIEIH U YCIOBUIM, OOBICHITh
OPUYMHBI JTOCTHKEHUS WIM HEJOCTIIKEHUS 1IeJM, HaXOAUTh OIMOKY, AaBaTh OILEHKY NpUOOpEeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
K xoniy o0y4uenus B 7 kiaacce o0yJaronuics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:

Pacno3naBaTh H3y4deHHBIE T€OMETPUYECKUE (PUTYphI, ONPEAENsATh UX B3aMMHOE PaCIOJIOKEHUE,
n300pakaTh reoMeTpruieckre (UTyphl, BBITOIHATH YEPTEXKH M0 YCIOBHIO 3a1a4u. M3MepaTh TuHelHbIe U
YIJI0BbIE BEIMYUHBL. Perarh 3a/1a4u Ha BEIYKUCIICHHUE UIMH OTPE3KOB U BEJTMYUH YTJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJUYUH MPEIMETOB B PEAJIbHON KU3HH, Pa3MEPOB
NPUPOIHBIX 00BEKTOB. PaznuuaTh pazmMepsl 3TUX 00BEKTOB MO MOPAIKY BEIUYUHBIL.

Ctpouth 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaThcs MpU3HAKAMH PaBEHCTBA TPEYTrOJIbHUKOB, HCIOJB30BaTh IPU3HAKKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a]1au.

[TpoBOAUTH TOTHYECKHE PACCYKACHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKHX TEOPEM.



[Tonb30oBaTbcs MPU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEIEHHON K TMIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUH T€OMETPUYECKUX 3a/a4.

OnpenensTh MapayjIeIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIias.
Onpenenars napauieIbHOCTh NPAMBIX € MOMOIIBI PABEHCTBA PACCTOSIHUMA OT TOYEK OJHOW MPSIMOM 10
TOYEK APYIrOU MPSMOM.

Pemate 3amaun Ha KieTyaTon Oymare.

[TpoBOAWTH BBHIYHUCICHUS U HAXOAHUTh YHCIOBBIC M OYKBEHHBIC 3HAYCHHSI YTIIOB B TEOMETPHUECKUX
3a/la4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJBHHKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUN JIBYX MapajUIeIbHbIX MPSIMBIX CeKylllel. Pemars npaktuueckue 3ajaauu
Ha HaXOXJICHUE YTJIOB.

Brnagerh MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeNsITh OHCCEKTpUCY yria u
CEepPEMHHBIN NMEPHEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHUE MECTa TOUEK.

DopMyIHpPOBATH OMNPEACICHUS] OKPY>KHOCTH W Kpyra, XOpAbl U JIMaMETpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSThH 3T CBOMCTBA MIPU PEIICHUHU 3a/1a4.

Brnaners moHsITHEM OMHMCAHHOW OKOJO TPEYrOJbHUKA OKPY)KHOCTHU, YMETh HAXOJUTh €€ ILICHTP.
[Tonb30BaTbes akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKe, U
0 TOM, YTO CE€pPEeAMHHBIC MTEPIECHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BnaneTs noHsTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O MEPIEHIUKYISIPHOCTH
KacaTeJlbHOW U pajinyca, MPOBEIEHHOTO K TOUYKE KacaHusl.

[Tonp30BaThbCsl MPOCTEUIIMMHU T€OMETPUUYECKHUMH HEPABEHCTBAMHU, MOHUMATh HMX MPAKTUYECKHI
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K koH1y 00yueHus B 8 kiacce 00y4aromuiics MOJyyuT CIeIyIONUe PeIMETHbIE Pe3yIbTaThl:

Pacnio3zHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, X JIEMEHTHI, I10JIb30BATHCS UX CBOMCTBAMU
IIPU PEIICHNU T€OMETPUYECKUX 3a/1a4.

[TpuMeHATH CBOMCTBA TOUKH NEpECEUEeHUsI MEIUaH TPEYTroJbHUKA (LIEHTPa Macc) B peIIeHUH 3a/1ay.

Brnagers moHsTHEM cpeiHEW JIMHMM TPEYroJbHMKA M Tpameluy, NPUMEHSATh UX CBOICTBa INpHU
pemeHnn reomerpuueckux 3anad. Ilome3oBarbcs Teopemoit daneca U TEOPEMON O NMPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIIeHUs MPAKTUUYECKUX 3aj1au.

[TpuMeHATH MPU3HAKK MTOJJO0US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1aU.

[Tonb3oBatbess Teopemoit [ludaropa st pemeHUss reOMETPUUYECKUX W TMPAKTUYECKUX 3ajad.
Crpouth MaTeMaTH4eCKyl0 MOJENb B IPAKTUYECKUX 3a7adax, CaMOCTOSITEJIbHO JENaTh YEpTEX U
HaXOJUTh COOTBETCTBYIOIIHE JITUHBI.

Brnazners NOHATUSAMHU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIJIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonb30BaThCs ATUMH MOHATUAMHE ISl pELIEHUS] TPAKTUYECKUX 3a]1a4.

Bbraucnare (pa3nuuHbIMH crioco0amMu) IUIOHIA/b TPEYroJbHUKA U IUIOIIAAM MHOTOYTOJIBHBIX
buryp (monb3ysch, Tle HEOOXOIUMO, KalbKylsITOpoM). IIpuMEHSATH TmOJSydeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnaners MOHATHUSMHU BNMCAHHOTO W LIEHTPAJIBHOTO YIJIA, WCIOJIb30BATh TEOPEMbI O BIMCAHHBIX
yriiax, yriax Mexay XopaaMH (CeKyIIMMH) M Yrile MEeXJy KacaTelbHOH M XOpJIOW MNpH peHIeHUuU
FeOMETPUUECKUX 3aJ1au.

Brnagerp MOHATHEM ONMCAaHHOIO YETHIPEXYIOJBHUKA, IPUMEHSATH CBOMCTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1ad.

[TpuMeHATh NOJyuyEeHHBbIE 3HAHUSA HAa NPAKTHKE — CTPOMTH MATEMaTHMYECKHE MOJENH AJI 3ahad
peabHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C TPUMEHEHUEM TMoJo0us u
TPUTOHOMETPUH (TI0JIB3YSCh, TJIe HEOOXOIMMO, KABKYISATOPOM).

K koniry o0ydenus B 9 kiaacce 00yJaromuiics MoOIyquT CIeyIONIUe MPeIMETHbIE Pe3yIbTaThI:



3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HaXOIUTh C HMX IOMOUIBIO pa3iUYHbIC
3JIEMEHTHI TIPSIMOYTOJIFHOTO TPEYTOJIbHUKA («PELIeHNE MPSIMOYTOJIbHBIX TPEYroJIbHUKOBY»). HaxoanTs (c
MOMOIIBIO KaTBbKYIISATOPA) [UTMHBI U YTJIBI JJ1s1 HETAOJMYHbBIX 3HAYCHUH.

[Tonb3oBarbest hopMynamMu TPUBENCHHS M OCHOBHBIM TPHUTOHOMETPHYECKHM TOKAECTBOM IS
HAXOKJICHUSI COOTHOIIECHUH MEXly TPUTOHOMETPHUECKUMH BETHUYNHAMH.

Hcronb30BaTh TEOPEeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXKICHUS PpA3IMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPUUYECKUX 3a7ad.

Brnagets nmousTHAMHU npeoOpa3oBaHMs 1MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX (QUTYD.
[Tonmp30BaThes CBOMCTBAMHU MOA0OUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIIATH [UIMHBI M HAXOJIUTH YIJIbI
y momoOHbIX ¢uryp. [IpuMeHsTs cBoiicTBa MOmOOMS B NPAKTHYECKUX 3aj1adax. YMETh IHPUBOIUTH
IPUMEPBI MTOI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbest TEOpEMaMu O MIPOU3BEICHUN OTPE3KOB XOPJI, O MPOMU3BEICHUN OTPE3KOB CEKYIIHX, O
KBaJpare KacaTelbHOM.

[Tonb30BaThbesi BEKTOPaMu, HOHUMATh UX T€OMETPUYECKUI U (PU3UYECKHUI CMBICI, IPUMEHSTh UX B
pEIICHNH TeOMETPHUECKUX M (U3NYECKHUX 3a1ad. [IpUMEHSATh CKaJspHOE MPOM3BEIECHUE BEKTOPOB IS
HaXOX/ICHHS JJIMH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPAMHAT Ha TUIOCKOCTH, IPUMEHSTH €r0 B PEHICHUU F€OMETPUICCKUX U
NPaKTHYECKHX 3a/1a4.

Bnazers TNOHATHSAMHU TPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPYXXHOCTH M PaMaHHON Mephl yIiia, YMETh BBIYMCIIATH IUIOIAAb Kpyra M ero 4acrei. [IpuMeHsTH
MOJTyYeHHBIC YMEHUS B MPAKTHUECKUX 3a7adax.

Haxoaute ocu (Miau LEHTPBI) CHMMETPUHN GUTYpP, IPUMEHSTh JBI)KCHHUS TUNIOCKOCTH B MIPOCTEHIIINX
CllyJasix.

[IpuMeHATh TONyYCHHBIE 3HAHUS Ha TPAKTUKE — CTPOUTh MAaTeMaTH4eCKHUe MOAETH IS 3a/1ad
peambHOW JKM3HM ¥ TPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM I0A00HuS |
TPUTOHOMETPUUYECKUX (YHKLUH (ITOJIB3YSICh, TJIe HEOOXOUMO, KAJIbKYIATOPOM).



TemaTuuyeckoe NVIAHUPOBAHUE

7 kJj1ace
Ne Ha3Banue Tembl KouunyecTBo yacos,
n/n OTBOJUMBIX HA OCBOEHHE
TeMbI
1 HauanpHbie reoMeTpruecKue CBEICHUS 10
2 TpeyrosibHUKH 17
3 [TapannensHbie npsMbIe 12
4 CoOTHOIIEHHS MEXy CTOPOHAMU M YIJIaMU TPEYroJIbHUKA 21
5 IToBTOpeHue 8
Hroro: 684
8 kiace
Ne Ha3BaHue TeMBbl KoaunyecTBO 4acos,
n/n OTBOJMMBIX HA OCBOEHHE
TeMbI
1 YeThIpexyroJbHUKN 14
2 ITnomwane 14
3 [To00HBIE TPEYTONBHUKH 19
4 OKpy>KHOCTb 17
5 IToBTOpEHME 2
Hroro: 68u
9 kiace
Ne Ha3Banue TeMbl KoauuecTBO 4acos,
n/n OTBOJHUMBIX HA OCBOEHHE
TeMbI
1 BBoHOE TIOBTOpEHHUE. 2
2 BekTopsl. 12
3 Meroa KoOpaUHAT. 10
4 CoOTHOIICHUST MEXYy CTOPOHAMH M yTIIIaMH TPEYTOJIbHUKA. 14
5 JltnHa OKPY>KHOCTH M IUIONIAJIb KpyTa. 12
6 JIBr>xeHust 8
7 HauganwsHble CBeJeHUS U3 CTEPEOMETPUH. 6
8 Axcuomsl manemerpuu. [losropenue. Penmenue 3anad. 2
Hroro: 66 u
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