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TpeOoBaHusi K yPOBHIO MOATOTOBKHU 00y4yawiuuxcs B 8 Kiacce

B xozne mpenonaBanus reomerpud B 8 Kilacce, pabOThl HaJ (OPMUPOBAHHEM y OOYYAIOIIMXCS MEPCYHCICHHBIX B MPOrpaMMe 3HAHHHA M yMCHUIl
ciexyer oOpamaTh BHMMaHHE Ha TO, 4TOOBI OHHM OBJIQJECBAIHM OBJIAJCBAINYMEHUSMHOOIIECYYEOHOTO XapakTepa, pa3HOOOpa3HBIMU CIIOCOOAMHU
JeSTeIbHOCTH, IPUOOPETANIN OTIBIT:

MJIAHUPOBAHUS M OCYIIECTBICHUS AJITOPUTMHUYECKON JIeATETbHOCTH, BBIMOJIHEHUS 33/IaHHBIX U KOHCTPYHUPOBAHUSI HOBBIX &JITOPUTMOB;
peleHns pa3sHoo0pa3HBIX KJIACCOB 3a/1a4 U3 PA3JIMYHBIX Pa3/IeloB Kypca, B TOM YMCIIE 3a7a4, TPEOYIOIUX MOUCKA IIYTH U CIIOCOOOB PEIICHHUS;
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, Pa3BUTHSI UJEH, TPOBEIEHUS IKCIEPUMEHTOB, 0000IIEHNS, TOCTAHOBKU U ()OPMYJIUPOBAHUS HOBBIX 3a7a4;

SICHOT'0, TOYHOT'O, TPAMOTHOTO M3JIOKEHHUSI CBOMX MBICIIEH B YCTHOM M MUCHhMEHHOM pPEYH, UCIOJIb30BAHMS PA3JIMYHBIX S3bIKOB MAaTEMAaTHUKHU
(croBeCHOr0, CHMBOJHMYECKOrO, TIpaHUuecKkoro), CBOOOJHOrO TMEpexojla C OJHOrO s3blka HA JPYrod IJis WJUIIOCTPAllMU, HHTEpIpEeTaluH,
apryMeHTaIluH U JI0Ka3aTeIbCTBA;

MMPOBCACHUA NOKA3aTCIbHbIX paCCYH(HeHHﬁ, ApryMCHTAllUN, BBIIBUKCHUSA TUIIOTE3 U UX O6OCHOB8.HI/IH;

MOWCKA, CUCTEMAaTH3allud, aHalu3a W Kiaccu(uKauuu WHPOPMALWHU, HCIOJIB30BAaHMS Pa3HOOOpPA3HBIX WH(POPMALMOHHBIX HCTOYHUKOB,
BKJTIOYAst y4eOHYIO M CIIPaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH.

B pe3yabTare usyuenusi Kypca reomerpuu 8 kjiacca od0y4aonuecs 10J1KHbI:
3HATHL/IIOHUMAThH
"  CyIIECTBO MOHSATHUS MATEMAaTUYECKOTO JI0KA3aTeIbCTBA; PUMEPHI J10KA3aTEIbCTB;

" CYLIECTBO IMOHATHA aJIrOpUTMaA, IIPUMEPHI AJITOPUTMOB;

" KakK HMCIIOJIB3YHOTCI MAaTCMaTH4YCCKHUC (1)OpMy1'II>I, YpaBHCHHA W HCPABCHCTBA; MPUMCPBI UX MMPUMCHCHHUA JI PCIICHUA MATCMATHYCCKUX U
IMPAKTUYCCKHUX 3a1a4;

" KaK MaTeMaTHYeCKH OIpejesieHHble (YHKIUU MOTYT ONMCHIBATh peajbHble 3aBUCUMOCTH; MPHUBOJIUTH INPUMEPHI TAKOI'O OIMHUCKAK
MOTPEOHOCTU MPAKTUKH MTPUBEIM MaTEMaTHUECKYIO0 HayKy K HEOOXOIMMOCTH PaCIIMpPEHUs IOHATHS YHCIIa;

®  BEpPOSATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEN OKPYXKAIOIIEro MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

"  KakuMm 06pa30M TCOMCETPpHA BO3HUKIIA U3 MPAKTUYCCKUX 3a4av 3EMIICMCPUA; MPUMEPLI TCOMCTPUICCKUX 00BEKTOB U YTBep)K,I[eHI/Iﬁ O HHX,
BAKHBIX IS IIPAKTUKU

® CMBICI HACATIU3ALINH, MO3BOJIAIOIICH pemaTrs 3aaavyun peaanofI JIEHCTBUTEIILHOCTH MaTeMaTUYECKUMU METOHdaMH, IPUMCPLL OH_II/I60K,
BO3HUKAKOIUX TP UACATNU3ALNN,

yMeThb
®  [I0JIB30BATHCS SI3BIKOM F€OMETPHUH ISl OTIMCAHMS MPEIMETOB OKPYKAOIIET0 MUPA;

"  pacro3HaBaTh reoMeTpuueckre (GUrypbl, pa3inyaTh UX B3aHMHOE PACIOJIO0KEHUE;

- I/I306pa)i(aTL TCOMECTPHUICCKUC (bHprLI; BBIIIOJIHATD YCPTECKU 1O YCIOBHIO 3aa4; OCYLICCTBIIATH HpCO6paBOBaHI/ISI (I)I/Il"yp;
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" pacrno3HaBaTh Ha YCPTECXKaAx, MOJACIAX U B Opr)K&IOH.ICfI 00CTaHOBKE OCHOBHEIC MNPOCTPAHCTBCHHELIC TCJIA, I/1306pa)KaTB ux;
" B HpOCTCfIH.IHX ClIydadXx CTPOUTH CCUHCHUA U Pa3BCPTKU NPOCTPAHCTBCHHBIX TCII;
" [OPOBOAMUTH OIICPAHH HAI BEKTOPaAMHM.

"  BBIYHCIATH 3HAYCHUS TEOMETPUYECKHUX BEIWYWH (JTMH, YTJIOB, IJIOMaaeH, 00beMOB), B ToM yucie: st yriaos oT 0 mo 180° ompenensith
3HAYEHUS! TPUTOHOMETPUYCCKUX (PYHKIMI IO 3aJaHHBIM 3HAYCHHSIM YTJIOB; HAaXOIUTh 3HAYCHUS TPUTOHOMETPHUYECKHX (YHKIUH IO
3HAYEHUIO OJIHOM M3 HUX, HAXOJUTh CTOPOHBI, YIJIbI M ILIOMIAIN TPEYTrOJbHUKOB, JUIMHBI JIOMAHBIX, Iy OKPYKHOCTH, TUIOIIAIeH OCHOBHBIX
TCOMETPHUYECKUX PUTYD U (PUTYpP, COCTABIICHHBIX U3 HUX;

" pemath TeOMETPHUYECKUE 3a/laud, ONMUPAsACh Ha M3Y4YEHHBIE CBOWCTBA (PUIYyp M OTHOIICHUI MEXIYy HHUMH, NMPUMEHSS IOMOJHHUTEIbHbIC
MOCTPOCHHMSI, AITeOpandecKii 1 TPUTOHOMETPHUECKUH armapar, Uer CUMMETPHH;

® [IPOBOAMTH JOKA3aTeNIbHBIE PACCYKJICHHUS NPU PEIICHUU 3a/ay, MCIOJb3Ysl M3BECTHBIE TEOPEMBbI, OOHAPYKHBasi BO3MOXHOCTU JUISI UX
HCIIOJIb30BaHHS;

® pemaTh OIPOCTEHINNE IUITAHUMETPUYECKHE 3a7]a41 B IIPOCTPAHCTBE;
HCII0JIb30BATH NPHOOpPEeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH U NOBCeIHEBHOM KNU3HU JJIS:
"  OIMCaHHUS peajbHbIX CUTYalUi Ha SA3bIKE TCOMETPUH;
"  pacyeToB, BKJIIOYAIONIUX IPOCTEHIINE TPUTOHOMETpUYECKHUEe (OPMYIIbI;
"  peuieHusA FeOMETPUYECKUX 3a/1a4 C UCII0JIb30BaHUEM TPUTOHOMETPHH;

" pemeHHA IIPAKTHYCCKUX 3a4a4, CBA3AHHBIX C HAXOXICHUEM ICOMCTPUYCCKUX BCIIMYNH (I/ICHOJ'IBSYH npu HCO6XO)II/IMOCTI/I CIIPaBOYHHUKU U
TCXHUYCCKUC CpCI[CTBa)

OCHOBHOE COJIEPXAHHE
I'maBa S.YerbipexyronbHuku (14 4acoB)

MHOFOYFOHBHI/IK, BBIHYKHLIP’I MHOT'OYT'OJIbHHK, YCTBIPCXYT'OJIbHHUK. HapannenorpaMM, €ro CBOMCTBaA U IIPpU3HAKH. Tpaneum{. HpHMOerHBHI/IK, pOM6,
KBaapar, ux cBoiicTBa. OceBas u LHCHTpaJibHasAs CUMMCTPHU.

Heab: u3yuuth Hambojee BaKHbIE BUJbl YETHIPEXYrOJbHUKOB — TMapajlieJorpaMM, MPSMOYTOJIbHUK, POMO, KBaJpaT, Tpameluio; JaTh
npeAcTaBieHue o purypax, o0JagaronuX 0CEBON WU IIEHTPATILHON CUMMETPHUEH.

I[OKEBE[TCJ'ILCTBB. OOJIBIIIMHCTBA TCOpECM JaHHOW TeMbl U pemiCHud MHOTHUX 3a4a4d IPOBOAATCA € IOMOIIBIO IPU3HAKOB PpPAaBCHCTBA
TPECYTrOJIbHUKOB, IO3TOMY ITOJIC3HO UX MMOBTOPUTH, B HAYAJIC U3YUCHUSA TCMBI.

OceBas u HOCHTpaJIbHAsA CUMMCTPHUHU BBOIATCA HE KakK HpCO6p8.30BaHI/IC IINIOCKOCTH, a KaK CBOMCTBaA TCOMCTPHUICCKUX (1)I/Il"yp, B 49aCTHOCTH
YCTBIPCX YT OJIbHUKOB. PaCCMOTpCHI/Ie ATHUX MOHATUN KaK IBHKEHUM IJIOCKOCTU COCTOUTCS B 9 xIacce.

I'nasa 6.Ilomaas (164yacos)



[TonsaTHe moniaau MHOTOYToJIbHUKA. [lmomanu npsiMoyroibHUKa, MapajuieJorpaMmma, TpeyroibHuKa, Tpanenun. Teopema [Tudaropa.

Heb: paciupuTh U YIIyOUTh MOTyYEHHBIE B 5S—06 KJlaccaX MPEACTaBICHUS 00YJalonXcs 00 N3MEPEHHH U BBIYMCICHHUH TUIOMIAICH; BHIBECTH
(dbopMyIBl MIIOMIAAEH NPSAMOYTONBHUKA, MapajuieJiorpaMma, TPEYroidbHHUKA, TPAelnu; 10Ka3aTh OJHY M3 TJIABHBIX TEOPEM T'€OMETPHH — TEOpEMY
[Tudaropa.

BriBox popMyst Ut BEIYHCICHUS IIOIIAACH NPSIMOYTOJIBHHKA, TTapaJlIeIorpaMMa, TPEYTOJIbHHUKA, TPAIICIIMA OCHOBBIBACTCS HA ABYX OCHOBHBIX
CBOWCTBaxX IUJIOUIA/ICH, KOTOphIE MPUHUMAIOTCS MCXONs W3 HAIJIATHBIX TPEACTaBICHUH, a Takke Ha (opMyie IUIOMAAM KBaapara, 00OCHOBAHUE
KOTOPOH HE SABJSIETCS 0053aTSIbHBIM IS 00y4arOIIUXCSI.

HerpanuiimoHHON IS MIKOJIBHOTO Kypca SIBIISIETCS Teopema 00 OTHOIICHWH TUIOIMIAJAEH TPEeYroJIbHUKOB, UMEIOMUX MO paBHOMY yriay. OHa
MO3BOJISIET B JalibHEHIIEM JaTh IPOCTOE JOKAa3aTeNbCTBO IPU3HAKOB IMOJOOUS TPEYrojJbHUKOB. B 3TOM COCTOMT OAHO M3 MPEUMYILIECTB,
00yCIIOBJICHHBIX PAaHHUM BBEJIEHUEM MOHATHUS Iuomanu. JlokazarenscTBo Teopemsl [Tudaropa ocHoBbIBaeTCS Ha CBOMCTBAX IUIomazei u ¢popmynax
JUIA TIJIOIA/Iel KBajpaTa U mpsiMoyroyibHuKa. Jloka3piBaeTcs Takxke Teopema, oopaTHas Teopeme [Tudaropa.

I'naBa7. Ilono0ubie Tpeyroabuuku (19 yacon)

HOI[O6HI>I€ TPECYIrOJIbHUKH. HpI/ISHaKI/I HO,Z[O6I/I${ TPEYIr'OJIbHUKOB. HpI/IMeHeHI/Ie HO,I[O6I/I$[ K JOKa3aTCIbCTBY TCOPEM U PCHICHUIO 3a7a4. CI/IHyC, KOCHHYC
H TAHI'CHC OCTPOTO yIJia IIPAMOYTOJIBHOT'O TPEYT'OJIbHUKA.

Ieab: BBECTH NOHSTHE MTOAOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU OO0 TPEYTOJIbHUKOB U UX IPUMEHEHUS; CIeJIaTh MEPBbIN 11ar
B OCBOCHUU yYalIUMUCSA TPUTOHOMETPUYECKOI'O allliapaTa reOMETpHH.

OnpeneneHue NOAOOHBIX TPEYrOJIBHUKOB JA€TCsl HE Ha OCHOBE Ipeo0pa3oBaHus 10100uUs, a 4epe3 PaBeHCTBO YIVIOB U IPONOPLMOHAIBHOCTD
CXOJCTBEHHBIX CTOPOH.

[Tpu3Haku mog00Hs TPEYTrOJbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMbI 00 OTHOIIEHUH IJIOLIAJICH TPEeyroJbHUKOB, UMEIOLIUX 110 paBHOMY
yriy.

Ha ocHoBe mnpusHakoB mojoOusi JOKa3bIBAE€TCS TeOpeMa O CPeJHEHl JIMHUU TPEeyrojibHUKA, YTBEPXKIECHHE O TOUYKE MEepecedeHHs] MeauaH
TPEYrOJIbHUKA, a TAKXKE JIBA YTBEPXKACHUS O MPONOPLHUOHAIBHBIX OTPE3KAX B NPSIMOYTOJbBHOM TpPEYTrOJIbHHUKE. JlaeTcs mpencTaBiIeHHE O METOJE
1o/100us B 3a/1a4ax Ha OCTPOCHUE.

B 3akmrouenne TeMbl BBOJATCA 3JICMCHTBI TPUTOHOMETPUHU — CHUHYC, KOCMHYC U TAHTCHC OCTPOr'o yrja nNpsAMOYTroJbHOI0 TPCyroJbHUKA.
I'naBa 8. Okpy:xHocTb (15 yacoB)

BzaumHuoe PpacCIIOJIOKEHUC HpﬁMOfI " OKPY’KHOCTH. KacarenpHas x OKPYKXHOCTH, €C CBOICTBO U IMPpU3HAK. I_IeHTpaJ'IBHBIe " BIIMCAHHBIC YTJIBI. quHpe
3aMCUATCIIbHBIC TOUYKU TPCYTrOJIbHHUKA. Bnucannas u onucanHas OKPYKHOCTH.

He.m,: pacliipuTb CBCACHUA 00 OKPY’KHOCTH, MOJYUYCHHBIC yUalllUMUCA B 7 KJIaCCC; U3Y4YHUTb HOBBIC (I)aKTBI, CBA3aHHLIC C OKPYXKXHOCTBIO;
ITO3HAKOMUTDH 06yqa}0m1/1x05{ C YCThIPbMA 3aMCUATCIIbHBIMU TOYKaMU TPCYTOJIbHUKA.

B naHHOW Teme BBOAUTCS MHOI'O HOBBIX IOHSATHUN M PACCMAaTPHUBAETCS MHOT'O YTBEPXKACHHH, CBA3AHHBIX C OKPYXXHOCTBIO. [IJIs1 X yCBOEHHS
CIIEAYeT YAEIUTh OONIbIIOE BHUMAHNE PEIICHUIO 3a/1a4.



YTBepKIeHUS O TOUKE IMepeceyeHusi OMCCEKTPHUC TPEYTroJbHUKA U TOYKE MEePEecedeHUs CEpeIUHHBIX MEPHEeHIUKYISIPOB K CTOPOHAM TPEYrojbHUKA
BBIBOJISITCSA KaK CIIEICTBUS U3 TEOPEM O CBOMCTBAaX OMCCEKTPHUCHI yIiia U CEPEAMHHOTO MEPIEHAMKYIsApa K OTpe3Ky. Teopema o Touke mepeceueHus
BBICOT TPEYTOJIbHUKA (MU UX IPOJOJIKEHUI) TOKA3bIBAETCSI C IOMOLIBIO YTBEPAKACHUS O TOUKE IEPECEUEHUS CEPEIUHHBIX EPIEHANKYIISPOB.

Hapsiny ¢ teopemamu 00 OKpYXHOCTSIX, BIHCAHHONW B TPEYrOJbHUK U OINHCAHHOM OKOJIO HEro, paccMaTpUBAIOTCA CBONCTBO CTOPOH
OIHMCAaHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIMCAHHOTO YETHIPEX YT OJIbHUKA.

9. IloBTOpenue. Pemenue 3axay. (4 yaca)

Hean: [ToBTOpenue, 06001IeHNE 1 cUCTeMaTU3allus 3HaHUH, YMEHUIN 1 HaBBIKOB 3a Kypc reoMeTpuH § Kiacca.

TemaTHuyeckoe NJIAHNPOBAHUE

Ne Tema pasjaesia, ypoka Kou1-Bo yacoB
Ypo-ka
1 MHoroyroiasHUKH. Beimykisiii MEOTOyronbpHUK. §1. . 39-40. 1
2 YeTbIp€xyroapHuK.II. 41. 1
3 [Tapannenorpamm. §2. m. 42. 1
4 CRoiicTBa mapajuiesiorpaMmma.i. 42. 1
5 [Ipusnaku napayenorpamma.i. 43. 1
6 Tpanernus.m. 44. 1
7 CBoiicTBa M IpU3HAKU paBHOOEIPEHHOM Tpanenuu.i. 44. 1
8 Teopema ®aneca (3amaua Ne 385). 1
9 3azaun Ha NOCTpOEHHUE.11.44. 1
10 [MpsimoyronbHUK. §3. 1. 45. 1
11 Pom0. KBazpar.m. 46. 1
12 Pemrenue 3anau Ha Temy: 1
«HeThIpEXYTrONIbHUKI.

13 OceBas 1 LIeHTpabHasi CAMMETpUSL.IL 47. 1
14 KonTtpouabHas pa6ora Ne 1 no teme: « UeThbIpEXyroJbHUKN».
15 [TonsTre nuomaau MHOroyrojapHuka. §1. m. 48. 1




16-17 . IInomane npssmoyrosnbHuka.i. 50. 2
18-19 [Tnomanpe napamienorpamma. §2. m. 51. 2
20-21 [Tnomane TpeyroipHUKA.II. 52. 2
22-23 [Tnomane Tpanenuu.m. 53. 2
24 Pemrenne 3a1a4 Ha HaXOKAEHUE IIOLIAH. 1
25 Teopema [Tudaropa. §3. m. 54. 1
26 Teopema, obpatnas Teopeme Iludaropa.m. 55. 1
27-28 Pemenue 3amau Ha temy: «llnomans. Teopema ITudaropay. 2
29 O6o06maromuii ypok mo teme «Ilomaasy.. 1
30 Kontpoabnas padora Ne2 no teme : « [Lnomaaby. 1
31 Onpenenenre mMo10OHBIX TPEYTONBHUKOB. §1. . 57. 1
[IponopimoHanbHble OTPE3KU.II. S56.
32 OTHoleHue MmIomaAeH Mo100HBIX TPEYTOIbHUKOB.II. 58. 1
33 [Ipu3naku nonodus TpeyroiabHUKOB. [lepBblil Mpu3HaK 11010-01sl TPEYroabHUKOB. §2.11. 59. 1
34 Bropoii u TpeTnii npu3HaKu NOJ00Hs TPEYroJbHUKOB.I. 60-61. 1
35-37 Pemenue 3ai1a4y Ha MpUMEHEHNE TPU3HAKOB 101001 TPEYTOJIbHUKOB. 3
38 KonTtpouabnas pa6ora Ne 3 no reme: « IIpusHaky noago0us TpeyroJbHUKOB. 1
39 CpenHsist muHUSA TpeyrojapHuKa. §3. m. 62. 1
40 CBOIiCTBO MeIMaH TPEyroJIbHUKA.II. 62 1
41 [IponopiivoHabHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYrOJbHUKE.II. 63. 1
42 N3mepuTtenbHble pabOThl HA MECTHOCTH.II. 64. 1
43-44 3aayn Ha MOCTPOCHUE METOJIOM MOA00MS.11.64. 2
45 CooTHoIIEHN MEX 1y CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TpEYrojapHuka. §4. m. 66. 1
46 CuHyC, KOCUHYC ¥ TaHT€HC OCTPOT0 YIJIa MPsIMOYTOJIBHOTO TPEYroJibHUKA.II. 66. 1
47 3HavyeHs CHHYyCa, KOCUHYCa U TaHTeHca st yrioB 30°, 45° u 60°. m. 67. 1
48 O6o06maromuit ypok no teme: « [lomoGHbIE TPEYTOIBHUKI. 1
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49 KonTpoabHasi padora Ne4 nmo teme: « [lpumenenue reopun mogoomsi TpeyroJbHUKOB NP pellieHun 1
3aau».
50 B3anMHoe pacnoiokeHue nmps-Moi M OKPYKHOCTH. §1. 1. 68. 1
51-52 KacarenpHast K OKpYKHOCTH.II. 69. 2
53 LlenTpanpHble U BlMcaHHbIE YIUIbl. ['pagycHas Mepa 1yru okpyxHocTu. §2. 11.70. 1
54 Teopema o BiucanHom yrie.m. 71. 1
55 Teopema 00 oTpe3kax nepecekarmuxcs xopa.m. 71. 1
56 UYetbipe 3aMeuaTellbHbIC TOUYKH TpeyrodbHuKa. CBOHCTBO OMCCEKTpHCH yria. §3. m.72. 1
57 CBOMCTBO CepeAMHHOTO MEPIICHAUKYISAPA K OTPE3KY.11.72. 1
58 Teopema o nmepecedyeHrr BBICOT TPEYroJIbHUKA.IL.73. 1
59 Bnncannas okpyxHoCTh. §4. 1. 74. 1
60 CBOWCTBO ONMUCAHHOTO YETHIPEXYTOJMbHUKA.II. 74. 1
61 OnucanHasi OKPYKHOCTB.II. 75. 1
62 CBOMCTBO BIMCAHHOI'O YETBIPEXYTOJIbHUKA.II. 75. 1
63 Oo6o0maromuit ypok no teme : « OKpyKHOCTbY.. 1
64 KonTtpouabHas pa6ora Ne 5 no reme :«OKpYKHOCTBH). 1
65,66 Yerpipéxyromsauk. [1nomas. 2
67,68 ITonoGHbIe TpeyronbHUKU. OKPYKHOCTb. 2




