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1. llossicHUTEIHLHAA 3aIUCKA




1.1. HopMaTuBHBbIE IPABOBBbIE JOKYMEHTHI VISl COCTABJIEHHUS POrPaMMbI:
- ®enepanbHblil 3ak0H Ne 273 — @3 o1 29.12.2012  «O6 obpazoannu B Poccuiickoit deaeparumny;
-OenepanbHblii  0a3WCHBIM  y4eOHBIM IIaH JUIsl  cpemHero (MoJHOro) oOmero oOpa3oBaHWs,
YTBEpKJIEHHBIH TpukazoM MunucrepctBa obpazoBanust PO Ne 1312 or 09.03.2004 (pen. ot
01.02.2012);
- @enepanbHBIi KOMIIOHEHT TOCYJApCTBEHHOTO CTaHjaapTra oO0miero oOpa3oBaHUs, YTBEPKICHHBIN
npuka3zomM Munuctepcta oopazoBanus PO Ne 1089 ot 05.03.2004;
- @enepanbHbli  TEpeueHb YYEOHHKOB, PEKOMEHJOBAaHHBIX (JIOMyIIEHHBIX) MUHHCTEPCTBOM
o0pa3oBaHMs K UCIOJIb30BAaHUIO B 00pAa30BaTENBbHBIX YUPESKICHHUIX, pealn3yomux oOpa3zoBaTelibHbIC
nporpaMmsl oo1ero oopa3oBanus , yrepxkaeHHbIi npukazom MO P® Ne 253 ot 31.03.2014 rona;
-Ilpukasz or 29.12.2016 Ne 1677 «O BHeceHWHM H3MEHEHUH B (QeaepaabHbI NEpeUYeHb YYCOHHMKOB
PEKOMEHJOBAaHHBIX  (JOMYyIIEHHBIX) MUHHCTEPCTBOM  OOpa3oBaHMS K  HCIIOJB30BAaHHIO B
00pa30BaTeNbHBIX YUPESKICHUIX, PEATU3YIOUINX 00pa30oBaTeIbHbIe IPOrPaMMBbl 00IIIero 00pa30BaHUs.
- Ilnucemo MunucrepctBa o6pazoBanus U Hayku P® ot 01.04.2005 Ne 03-417 «O nepeuyne y4eGHOTO U
KOMITBIOTEPHOT0 000PY0OBaHUS JUIsSl OCHAILIEHUSI 00Pa30BATENbHBIX YUPEIKICHHUI.
-YueOnbIi Tu1aH mKoJel Ha 2023-2024 yueOHBIH T0]

1.2. CBeneHus 0 nporpaMmmax

Jannas paGouasi mporpamMma y4eOHOro Kypca o reoMeTpuu s 8 Kiacca pa3paboTaHa Ha
OCHOBE TMIpOrpaMmbl 001Ie00pa3oBaTenbHbIX YyupexkaeHu [eomerpust 7-9 kmaccel. CocTaBUTEINb
Bypmuctposa T.A., Mocksa, [Ipocsenienune,2017 r.

1.3. llesin 1 3agqa4m Kypca

OcHosnvle yenu Kkypea.

-pa3BUBaTh MPOCTPAHCTBEHHOE MBIIIUICHUE U MATEMAaTHYECKYIO KYJIbTYPY;

-YYHTh SICHO ¥l TOYHO M3J1araTh CBOU MBICIIH ;

-opMupoBaTh KauecTBa JIMYHOCTH HEOOXOIUMBIC YEJIOBEKY B MOBCEIHEBHOMN YKH3HH: YMEHHUE
MIPEOI0IEBATh TPYIHOCTH ,JJOBOJUTH HAYATOE JEIIO /IO KOHIIA;

-IIOMOYb TPUOOPECTH OIBIT UCCIIETIOBATENLCKON paOOTHI.

3aoauu obyuenus.

-Hay4HTh T0JIb30BATHCS TEOMETPUUECKUM S3BIKOM JIJISl OTIMCAHUS TPEIMETOB;

-Ha4YaTh U3y4YEeHUE MHOTOYTOJIbHIUKOB U UX CBOHCTB, HAYYHTh HAXOUTh UX TUIOIIAIH;

-BBecTH Teopemy I[ludaropa u HayuyuTh NPUMEHATH €€ TPHU PEHICHUH MPSMOYTOJIBHBIX
TPEYTOJILHUKOB;

-BBECTH TPUTOHOMETPHYECKHE TOHSATHUS CHUHYC, KOCMHYC M TaHI€HC yria B MNPSMOYTOJbHOM
TPEYrOJbHUKE HAYYUTh MPUMEHSTE 3TH MOHITHS MIPH PEIICHUH TPSIMOYTOJIBHBIX TPEYTOJILHUKOB;

-BBECTH TOHITHE MOA00MS M MPHU3HAKU MOAOOMS TPEYroJbHUKOB, HAYUYUTh pelIaTh 3ajadyd Ha
MIPUMEHECHHE TTPU3HAKOB TOI00MS;

-03HaKOMHUTBH C TIOHATHEM KacaTeNbHOM K OKPY>KHOCTH.

1.4. MecTo Kypca B y4eOHOM IJIaHE
[Tpenmer reometpus B 8 kiacce yueOHbIM miiaHoM onpenensier 102 yaco3 yaca B Henento, 34
yueOHbIe He/IeTH.

1.5. O0mas xapaKTepuCcTHKA y4e0HOr0 KOJICKTHBA
B 86 xmacce oOyuaercs 27 yuanuxcs. Cpein HUX €CTh HECKOJIBKO YYCHHKOB, KOTOPHIE UMEIOT

YCTOWYMBBINA HHTEPEC K MTPEIMETY U OTIIMYHYIO yCIIeBaeMOCTh. bosbIias yacTh Kiacca uMeeT ciadyro
MOTHUBAIHIO K y4eOe, a HEKOTOpbIe 00ydYarolie - HU3KUE CIIOCOOHOCTH K U3yUEHHIO MaTeMaTuku. Tak
KaK KJIACC Pa3HO YPOBHEBBIH , TO HE BCE YUEHUKHU ObICTPO M KAUECTBEHHO YCBaMBAaIOT HOBBII MaTepuall.
ITpu pabore ¢ ITUM KJ1acCOM HEOOXOAMMO FOTOBUTH 33aJaHHsI Pa3HOTO YPOBHSIIO.

B 8 B oOyuaercs 27 yuyamuxcs. Cpeir HUX €CTh HECKOJIBKO YYEHHUKOB, KOTOPbIE MMEIOT YCTOWYMBBIN



uHTepec K npeamery. Ho GombInas 4acTh Ki1acca pU OCBOEHUH y4e€OHOTO MaTepuala UCIIbITHIBAET
TpyaHocTu. Pebsara He Bcerga paboTOCIOCOOHBIE M BHICOKO MOTHMBHPOBAHHBIC HA MOyYEHHE 3HAHUM.
Tak kak kjacc pa3HO ypOBHEBBIH, TO HE BCE YUEHUKH OBICTPO U KaYECTBEHHO YCBAaMBAIOT HOBBIN
matepuai. [Ipu pabote ¢ 3TUM KJIaCCOM HEOOXOMMO TOTOBUTH 3a/IaHUSI PA3HOTO YPOBHAIO. Y USHUKH
00J1aJ]at0T HE OYEHb BBICOKUM YPOBHEM PabOTOCIIOCOOHOCTH, IOITOMY OBICTPO YCTAIOT M HAUWHAIOT
oTBieKatbes. [Ipu m3ydeHne HOBOro Marepuasna HE0OX0AMMO MHOIOKPAaTHOE TOBTOPEHUE JUIS
YCIIEUIHOT' 0 3allOMUHaHus. PaHHee u3y4yeHHbI MaTepral ToXe He00X0AMMO TOCTOSIHHO ITOBTOPSITh.

B 8 r knmacce oOyuaercs 26 yueHukoB. bosbias 4acTh Kjacca Mpu OCBOSHUH y4eOHOTO MaTepraia
UCHBITHIBACT TPYIHOCTH. PeOsiTa He Bcera paboToCroCOOHBIE M BBICOKO MOTUBUPOBAHHBIC HA
noJiyueHue 3HaHui. Tak Kak Kjacc pa3HO YPOBHEBBIH, TO HE BCE YUEHUKU OBICTPO U KAUECTBEHHO
yCBauBaIOT HOBBIN MaTepuai. [Ipu pabore ¢ 3TUM KIaccoM HEOOXOAMMO TOTOBUTH 3a/IaHUS PA3HOTO
YPOBHSA0. YYEHHUKH 00J1aJal0T HE OYEHb BHICOKMM YPOBHEM pab0OTOCIIOCOOHOCTH, TOITOMY OBICTPO
YCTAIOT W HAYMHAIOT OTBIICKAaThCs. [Ipy M3ydeHre HOBOro Marepuaia He0OXOAMMO MHOTOKPATHOE
MOBTOPEHHE VISl YCHEIIHOTO 3aIOMUHAaHNs. PanHee u3yueHHbli MaTepuai Toxe He00X0IMMO
MTOCTOSIHHO TTOBTOPSITh.

1.6. Uudopmanusi 0 BHeCeHHBbIX H3MEHEHHUSIX B IPUMEPHYIO POrpaMMy M UX 000CHOBaHHUe
M3MeHeHni B IPUMEPHYIO IPOrpaMMy HE BHOCUIIOCH.

1.7. Ucnosb3yeMblil y4e0HO-METOAMYCCKHH KOMILJIEKC
Yuebuuk ['eomerpust 7-9 knaccsl, JI.C.AtanacsH, Mocksa, [Ipocsemenue, 2012

1.8. Uudopmanus 06 ucnoib3yeMbIX TEXHOJIOTHAX 00yueHHsi, popMax YPOKOB

[IporpaMma cocTaBieHa Ha OCHOBE O0S3aTEIbHOIO MHUHHUMYMa COJEp>KaTeIbHON 00s1acTu
oOpazoBanusi «MaremaTuka», a TaKKe Ha OCHOBE (elepabHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO
Crangapra OCHOBHOrO 001Iero odpasoBaHus 1Mo maremaruke. CucreMa YpOKOB YCJIOBHA, HO BCE K€
BBIJIETISIIOTCS CJIEYIOIINE BUJIBL:

Ypok-nekyua. llpennonararoTcsi COBMECTHBIE YCWIMSI YYWUTENSl U YUYEHMKOB JUISl PEILEHUS
oOmieil mpoOneMHON Mo3HaBaTenbHOM 3amaur. Ha TakoMm ypoke HCHOJb3yeTcsl 1€MOHCTPAI[MOHHBIH
MaTepuai Ha KOMIIbIoTepe, pa3paboTaHHbBIN YUYUTENEM WM yUeHUKaMU, MyJIbTUMEIUHHBIE TPOTyKTHI.

Ypok-npakmuxym. Ha ypoke yuamuecs: paboTaroT HaJl pa3IMYHbIMU 33/1aHUSMU B 3aBUCUMOCTH
OT CBOE€Hl MOJArOTOBIEHHOCTH. Buiapl paboT MOryr OBITH CaMbIMH DPa3HBIMH: IHUCbMEHHBIE
UCCIIEIOBaHMs, pPELIEHUE Pa3IMyYHbIX 3a7ad, U3yYeHHE CBOMICTB pa3iNYHbIX (YHKIUI, TPaKTHUYECKOE
IIPUMEHEHHUE PA3JIMYHBIX METOJNOB peleHUs 3ahad. KoMIbroTep Ha TaKMX ypOKax HMCIOJIb3YeTCs Kak
ANEKTPOHHBIA KaJbKyJIATOp, TPEHAXep YCTHOTO cueTa, BHUPTyalibHas JilabopaTopHsi, MCTOUYHUK
CIpaBOYHON MHGPOPMAITUH.

Ypok-uccneoosanue. Ha ypoxe yuamuecs pemaroT npoOieMHYI0 3ajauy UCCIIE0BATEIbCKOTO
XapakTepa aHaJIUTHYECKUM METOJOM M C IOMOULIbI0 KOMIIBIOTEPA C HCIOJIB30BAHUEM Pa3INYHBIX
nabopaTopuil.

Komounuposannwtit ypok nipennonaraeT BhIIOJIHEHUE pabOT 1 3aaHUI pa3HOTO BUJIA.

Ypok—uzpa. Ha ocHoBe WrpoBOM JEATEIBHOCTH YYaIllUECS IO3HAIOT HOBOE, 3aKPEIUISIOT
U3yYEHHOE, OTpabaThIBAIOT Pa3InYHbIC YUeOHbIC HABBIKH.

Ypok pewenusa 3a0au. BripabaTbiBaloTcs y y4yaliuxcs YMEHHUs M HaBBIKM pELICHMs 3a/1ad Ha
ypoBHE 00s3aTeNbHON W BO3MOXKHON moArotoBke. JIi0Ooil ywamuiics MOXKET HCIOIb30BaTh
KOMITBIOTEPHYIO MH(OPMAIMOHHYIO 0a3zy MO METOAaM pEeHIeHMs] Pa3JIMYHBbIX 3ajad, MO0 CBOWCTBaM
ANIEMEHTAPHBIX (PYHKIMIA U T.1I.

Ypok-mecm. TectupoBanue NMPOBOIUTCS C IEJIBIO JUATHOCTUKHA MPOOETOB 3HAHUMA, KOHTPOJIS
YPOBHsSI OOYYEHHOCTH YYaIIMXCsl, TPEHUPOBKM TEXHUKE TECTHPOBAHHUA. TecThl MpeAsararoTcs Kak B
MeYaTHOM, TaK W B KOMIBIOTEPHOM BapuaHte. [IpuyeM B KOMIIBIOTEpHOM BapHaHTE BCEraa ¢
OTrPaHUYEHUEM BPEMEHHU.

Ypok-3auem. YctHBII ompoc ydammMxcsi MO 3apaHee COCTABJIEHHBIM BOIpOCaM, a TaKXe



pelIeHre 3a71a4 pa3Horo ypoBHS M0 U3YYEHHOU TeMe.
Ypok-camocmoamenvuasn paboma. Ilpennararotcst pa3HbIe BHIBI CAMOCTOSATEIBHBIX padoT.
Ypok-konmponvnan paboma.

1.9. Buabl u (popMbI NPOMEKYTOYHOT0, HTOTOBOI'0 KOHTPOJIS

Tekymmii  KOHTPOJb  yCBOGHHMsSI ~ y4eOHOTO  Marepuana  OCYWIECTBISETCS  IyTeM
YCTHOT'O/TIMCBMEHHOTO ompoca. M3ydyeHne kaxaoro paszena Kypca 3aKaHUMBAaeTCs MPOBEJACHUEM KOH-
TPOJIBHOM paboThI, TeCTa B MUCbMEHHOM (opme .

2. HHaHpreMblﬁ YPOBE€HL MOATOTOBKHU BBIIMTYCKHUKOB
B pe3ynbraTe u3yueHus Kypca reoMeTpuu B 8 KJlacce yJaliuecs JOKHbI

3HATh/IIOHUMATh:

. OObsacHUTh, Kakas (urypa Ha3bIBaeTCs MHOTOYTOJIBHUKOM, Ha3BaTh €ro 3JIEMEHTHI.
3HaTh, 4YTO TAKOE NIEPUMETP MHOTOYIOJIbHHKA.

. Kaxoif MHOTOYyroIbHHK Ha3bIBAETCS BBIMYKIIBIM; YMETh BBHIBECTH (DOPMYILYy CyMMBI YIJIOB
BBIIIYKJIOTO MHOT'OYTOJIbHHKA.

. 3HaTh OIpeneseHHs] MapayieorpaMM W Tpamneuuu, (QOpMYyJIUPOBKM CBOHCTB U

IIPU3HAKOB MapajjiesorpaMmMa U paBHOOEAPEHHON Tpameluy; yMeTh UX JI0Ka3blBaTh M IPUMEHATH NPU
peuIeHuy 3a1ad; JeIUTh OTPE30K Ha N PaBHBIX 4acTeW C NOMOIIBIO LUPKYJIS M JIMHEWKUM M peniaTh
3aJ1a4y Ha IOCTPOCHHUE.

. 3HaTh ONpeneNeHusl NPSIMOYTOIbHHKA, poM0Oa, KBaapaTa, (OPMYIUPOBKH HX CBOWCTB U
IIPU3HAKOB; YMETb JI0Ka3blBaTh H3YyYEHHBIE TECOPEMBI U INPUMEHATh UX IIPU PEIICHUU 3a7ad; 3HATh
OTIpENICNICHUs] CUMMETPHYHBIX TOYEK M (UTYp OTHOCHTEIBHO MPSIMOM M TOYKH; YMETh CTPOWTH
CUMMETPHUYHbIC TOUKH U paclio3HaBaTh (PUIypsl, 00J1a1a0LI1e OCEBOM U LIEHTPpabHONW CUMMETpUEH.

. 3HaTh OCHOBHBIC CBOMCTBAa TIUIOm@Aed © (GOPMYITy [UIS BBIYMCICHHUS IUIOIIAAN
IpSIMOYT'OJIbHMKA, YMETh BBIBECTH 3Ty (OpMyJy M HCIOIb30BaTh €€ W CBOMCTBa Ijouaneil npu
peuieHuu 3aaay.

. 3HaTh (QopMynbl JUIs BBIYMCICHMS IUIOIIAJEH mNapamiesorpaMMa, TpPEeyroJbHUKAa |
Tpamneuuu; yMeTb UX J0Ka3blBaTh, a TAaKXKE 3HATh TEOPEMY 00 OTHOIIEHUH IUIOIIAJCH TPEYroJbHUKOB,
HMEIOIIUX 10 PaBHOMY YTIy, U YMETh IPUMEHATh U3yYeHHbIE (POPMYJIIBI IPU PELISHNUH 33/1a4.

. 3HaTh Teopemy [ludaropa u o6patnyto e€ TeopemMy; yMETh UX JIOKAa3bIBaTh U MPUMEHSTh
MY PELIEHUH 3a/1a4.
. 3HaTh OMNpEACNICHUs] TPOMOPIHMOHATBHBIX OTPE3KOB M TOJOOHBIX TPEYTrOJIHLHUKOB,

TeopeMy OO0 OTHOIIEHMM IUIOHm[aJedl TOJOOHBIX TPEYTrOJIBHUKOB M  CBOMCTBO OHMCCEKTPHCHI
TPEYTOJIbHUKA; YMETh IPUMEHATh X IIPU PELICHUU 33]1a4.

. 3HaTh IMPpU3HAKH HOI[O6I/I$I TPEYTOJBbHUKOB, YMCTb HUX JOKa3bIBATb U IIPUMCHATH IIPU
PEIICHUHU 3a1a4.
° 3HaTh TEOPEMBI O CpGI[HCfI JIMHUU TPCYrOJIbHUKA, TOYKE IMICPECCUCHUA MCAUAH

TPEYroJbHUKA U TPOMOPIHOHAIBHBIX OTPE3KaX B TPSIMOYTOJIBHOM TPEYrOJIbHUKE, YMETh HX
JI0Ka3bIBaTh U MPUMEHSITH MPU PELICHUH 33/a4, a TAK)KEe YMETh C MMOMOIIBIO0 IUPKYJIA U TUHEUKHU IETUTh
OTPE30K B JAHHOM OTHOIIICHUH M PEIIATh 3aJIa4¥ Ha TOCTPOCHUE.

. 3HaTh OmpeAeneHus CHUHYyca, KOCHHYCa, TaHT€HCa OCTPOTO yria MpsIMOYTOJBHOTO
TPEYrOJbHUKA;, YMETh JIOKa3bIBaTh OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO; 3HATH 3HAUCHUS
CUHYCa, KOCHUHYca, TaHTeHca s yraoB 30°, 45°, 60°.

. 3HaTh BO3MOXKHBIC CJydad B3aWMHOTO PACIIOJIOKCHHS TPSIMOH ¥  OKPYKHOCTH,
oTpesieNieHUe KacaTelbHOM, CBOMCTBO U MPHU3HAK KacaTelbHOW; YMETh UX JIOKa3bIBaTh U IPUMEHSTH MIPH
pEIIeHNH 3aj1ad.

. 3HaTh, KaKOM yroJl Ha3bIBAETCS IIEHTPAIBHBIM U KaKOW BIUCAHHBIM, KaK OMpEIeNsIeTcs
rpajaycHas Mepa JYT'H OKPYXXHOCTH, TEOpPEMYy O BIIMCAHHOM YTJIE, CJICJICTBUS W3 HEH U TeopeMy O
MIPOU3BEICHNUN OTPE3KOB MEPECEKAOIINXCS XOP/I; YMETh TOKA3bIBATh 3TU TEOPEMBI U IPUMEHSATDH UX MPU
pEIIeHNH 3a/ad.



. 3HaTh TEOpeMbl O OHUCCEKTpPHUCE yria U O CEPeAMHHOM MEPHEeHIUKYISIpe K OTPE3Ky, UX
CJIEJICTBHSI, TEOPEMY O NEPECEUECHUU BBICOT TPEYTOJbHUKA; YMETh WX JIOKa3bIBaTh M NMPUMEHSTH MpPHU
peuieHuu 3a1ay.

. 3HaThb, Kakasi OKpYKHOCTb Ha3bIBae€TCs BIMCAHHON B MHOIOYTI'OJIbHUK U KaKas OMCaHHON
OKOJIO MHOTOYTOJIbHHKA, TEOPEMBbl 00 OKPYHOCTH, BIIMCAHHOW B TPEYTrOJbHHUK, U 00 OKPY>KHOCTH,
OIMCAaHHOM OKOJIO TPEYTOJbHUKA, CBOMCTBA BIIMCAHHOTO M ONKMCAHHOT'O YETHIPEXYTOJbHUKOB; YMETh UX
JIOKa3bIBATh U IIPUMEHATH IIPU PEIICHUH 3a7a4.

3. Conepxxkanue Kypca

Ypoku BBOAHOT0 MOBTOPeHus(4 yaca)

TpeyronbHUK, NMPU3HAKM PABEHCTBA TPEYTOJbHUKOB, NMPU3HAKU PaBEHCTBA IPSMOYIOJbHBIX
TPEYTOJIbHUKOB, MapajiesIbHble IpsSMbIe, CEKyllas, Ha3BaHUs YIJIOB, 00Opa30BaHHBIX MPU MEPECCUECHUU
IBYX MPSIMBIX CEKYIIEH, 3aIIMCH CLIOCOOOB PELICHUS C TIOMOUIBIO MIPUHATHIX 0003HAYCHUH.

Lesab: 1poBOIUTH UCCIEIOBAaHUS HECIOXKHBIX CUTyallMH, BBIIBUIATh I'MIIOTE3Y, OCYILIECTBIIAThH
€€ MPOBEPKY, 3alIUChIBATh PEIICHNUS 33/1a4 C IOMOIIbIO IIPUHATHIX YCIOBHBIX 0003HAUEHUH.

paboTaTh C rOTOBBIMH NPEIMETHBIMH, 3HAKOBBIMU U IpaUUECKMMU MOJEJISAMU ISl ONUCAHUS
CBOMCTB U KaYeCTB U3y4aeMbIX O0BEKTOB, IPOBOJUTH KJIACCU(PUKALINIO OOBEKTOB.

YeroipexyrojbHukn (19 yacos)

MHOroyrojipHHUK, BBINYKJIBIH MHOTOYTOJIBHUK, YeThIpeXyroibHUK. Ilapamnenorpamm, ero
cBoWicTBa W mpu3Haku. Tpamerus. llpsMoyrombHuK, poM0O, KBaapaT, uXx cBoiictBa. OceBas u
LEHTpaJIbHAsl CHMMETPUH.

Heab: u3yunts Haubonee BaXKHbIE BHJbI YETHIPEXYTOJBHUKOB —  Mapajliel]orpaMM,
IpPSIMOYTOJIbHUK, poMO, KBaJpaT, Tpaleluio; AaTh MpeJcTaBlieHre o Gurypax, odjaalarolmx oce BOU
W UEHTPAIBHON CUMMETPHUEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JaHHON TeMbl U PElICHHs] MHOTHX 3a/1a4 IMPOBOASTCS C
IIOMOLUIBIO MPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB, [I09TOMY I0JIE3HO UX MOBTOPUTH, B HAYAJIE U3YUCHUS
TEMBI.

OceBass ¥ ILEHTpalbHas CHMMETPUM BBOJSITCS HE Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKHUX (PUTYp, B YACTHOCTH YETHIPEXYTOJIbHUKOB.

Iaomaan (20 yacoB)

[TonsiTme mIomagu MHOroyroibHuMka. lIlmomanu mpsMoOyronbHHMKa, IapajuiesorpaMmma,
TpeyrojbpHuKa, Tpaneuuu. Teopema Ilugaropa.

Iesb: pacliupuTh U yrIyOUTh MOTy4YE€HHBIE B 5—6 Kilaccax MpeICTaBIeHUs 00ydarouuxcs 00
U3MEpPEHUU W  BBIUMCICHUM IUIOLIAAEH; BbIBECTH (OpPMYJbl IJIOMIAAEH MPSMOYTOJbHUKA,
napajuiesiorpaMma, TPEyroJbHHKA, TpamlelMH; JOKa3aTh OJHY W3 IJIABHBIX TEOPEM TE€OMETPUU —
teopemy [Iudaropa.

BeiBog  ¢opmyn Ui BBIUMCIEGHHS — IUIOINAZEH  MPsIMOYToJbHHMKA, MapajuiesorpamMma,
TPEYrojbHUKA, TpamnelMd OCHOBBIBA€TCS Ha JABYX OCHOBHBIX CBOMCTBAaX IUJIOLIAAEH, KOTOpPbIE
NPUHUMAIOTCS MCXOJS W3 HAIJSAHBIX MpPEJCTAaBICHMH, a Takke Ha (opmylse IJIOLIAau KBajJpara,
000CHOBaHHE KOTOPOW He SIBJISIETCS 00s13aTENIbHBIM JIJIS1 00y4YaroIIXCs.

HetpaguunoHHoO# Afs MIKOJBHOIO Kypca SBISETCS TeopeMa 00 OT HOUIEHWH IUIOIIAJeH
TPEYroJbHUKOB, HMEIOIUX MO0 paBHOMY yriay. OHa MO3BOJsieT B JajbHEHIIEM JaTh MPOCTOE
JI0Ka3aTelbCTBO MPU3HAKOB I10/100Usl TPEYroJIbHUKOB. B 3TOM COCTOUT OAHO U3 TNPEUMYIIECTB,
OoOyCIIOBJIICHHBIX paHHUM BBEACHHMEM TMOHATUS Iutomanu. JlokasarenscTBO TeopeMbl Iludaropa
OCHOBBIBAeTCS Ha CBOMCTBaxX IUIomanedl M ¢Gopmynax Ais IUIOIaAed KBaJapara U HPSIMOYTOJbHHUKA.
JlokaspIBaeTcs TaKxke Teopema, oopatHas Teopeme [Iudaropa.

ITono0HbIe TPeyroabHuku (21 vac)

[Tonobusie TpeyronpHuku. [IpusHaku mnonoOus TpeyroiabHUKOB. I[IpuMeHeHue momodus K
JI0Ka3aTeJIbCTBY TEOPEM U pelIeHHI0 3a1a4. CHHYC, KOCUHYC M TAaHT€HC OCTPOro yIJia MpSMOYTOJbHOTO
TPEYroJbHUKA.



Leab: BBeCT TNOHATHE TMOJOOHBIX TPEYrOJBHUKOB, PAcCMOTPETh NpPHU3HAKU MOA00us
TPEYrOJbHUKOB W WX [PUMEHEHMs; CAENaThb IMEpBbI IIar B  OCBOGHHUM  yYaIIUMUCS
TPUTOHOMETPUYECKOTO anmapara reoMeTpHH.

Omnpenenenne MogoOHBIX TPEYTOJHHUKOB JIAETCS HE HAa OCHOBE NpeoOpazoBaHHs MOA0OWA, a
Yyepe3 paBEHCTBO YIVIOB U MPONOPLHUOHAIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku 1OMOOMS TPEYrOJILHUKOB JIOKA3bIBAIOTCA C IOMOIIBIO TEOPEMBI 00 OTHOIICHUH
IJI0IAJEH TPEYTOJIbHUKOB, UMEIOLIUX 10 PABHOMY YIIIy.

Ha ocHoBe mpu3HaKoB mMOAO0OMS JOKa3bIBaeTCs TeOpeMa O CpeAHEH JUHHHM TPEYroJbHHKA,
YTBEPKACHUE O TOYKE IIEPECEUCHUs] MeAuaH TPEyrojbHUKA, a TaKXe JBa YTBEPKICHUA O
IIPONOPLIMOHANIBHBIX OTPE3KAX B IPSIMOYIOJIBHOM TpeyrojpHukKe. Jlaercs mnpeacTaBieHHUE O METOJE
moso6us B 33/1a4ax Ha OCTPOCHUE.

B 3axmoueHne TeMbl BBOJSTCS 3JIEMEHTHI TPUTOHOMETPUM — CHHYC, KOCMHYC M TaHI'€HC
OCTPOTO yTJjia IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.

Oxkpy:xkHoCcTh (21 yacoB)

B3anMHoOe pacnosnoxeHue npsMon U okpyx’HocTH. KacaTenbHas K OKpY’KHOCTH, €€ CBOWCTBO U
npusHak. lleHTpanbHble W BHucaHHble YIibl. YeTblpe 3amedarelbHblE TOYKU TPEYroJIbHHKA.
Bnucannas u onucanHasi OKpYy>KHOCTH.

Heab: paciuputh cBeieHUS 00 OKPY>KHOCTH, IOJIyYEHHBIE ydalUMHCS B 7 KJlacce;, U3y4YUTh
HOBBIE (DAKTBI, CBS3aHHBIE C OKPYKHOCTHIO; MO3HAKOMUTH O0YUAIOIIUXCS C YETHIPHMS 3aMevaTelbHBIMU
TOYKaMH TPEYTOJbHUKA.

B nanHOM Teme BBOAUTCA MHOTO HOBBIX IOHATHM M PaccCMaTpUBAETCS MHOIO YTBEPKICHUM,
CBSI3aHHBIX C OKPY’KHOCTBIO. J[J1s1 UX YyCBOEHUS CIEAYET yAEIUTh 00JIbIIIOE BHUMAHUE PELICHHIO 3a/1a4.

YTBepKICHUSI O TOYKE IepecedeHus] OUCCEeKTPUC TPEYrolibHUKA W TOYKE IepeceyeHus
CEpEMHHBIX NEPIEHIUKYJIIPOB K CTOPOHAM TPEYIrOJbHUKA BBIBOJAATCSA KakK CIEACTBHUS U3 TEOPEM O
CBOMCTBaX OMCCEKTPUCHI yIila M CEPEeAHMHHOrO MEPIEeHIUKYIspa K OTpe3Ky. Teopema O TOUKe
[IEPECEUEHUS BBICOT TPEYTOJbHUKA (MU UX MPOAOHKEHNUN) TOKA3bIBAETCSI C MOMOLIBIO YTBEP)KIEHUS O
TOYKE NIEPECEUCHHS] CEPEIMHHBIX MEPIIEHIUKYIISPOB.

Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIUCAHHOM B TPEYTOJbHUK U OMHUCAHHOW OKOJIO HETO,
paccMaTpuBarOTCA CBOMCTBO CTOPOH ONMCAHHOIO YETBIPEXYTOJIBHUKA M CBOMCTBO YIJIOB BIIMCAHHOIO
YeThIPEXYTOJIbHUKA.

[ToBTOpenue. Pemenune 3amau. (17 gac)

4. TemaTnuyecKuM MJIaH

No Tema KonunuecTBo yacos KonuuectBo
KOHTPOJIBHBIX

pabot u

3a4€TOB
1 BBoaHoe noBTropeHue 4 -
2 YeThlpexyroJbHUKH 19 1
3 IImomans 20 1
4 [TonoOHbBIE TPEYTOJIBHUKH 21 2
5 OKpyX)HOCTh 21 1
6 [ToBTOpEeHnE 17 1
HUTOT'O: 102 6
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