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Hoacnumenvhan 3anucka K paboueii npozpamme yuednozo Kypca.

B kxypce reomerpun 8 kitacca M3ydaroTcsi HanboJiee BaKHbIE BUABI YEThI PEXYrOJIbHUKOB
-apajulejorpaMyM, IpsSMOYroJbHHUK, POMO, KBaJapar, Tpameuus; Aa€Tcs IpPEeACTaBICHUE O
¢urypax, o0aJaromKX 0CEBOM WM EHTPAIbHOW CUMMETPUEH; pPaCIIUpSIIOTCA U YIIyOJIstoTCs
MOJTydeHHble B 5—6 Kilaccax Mpe/CTaBJIEHUs OOydarolmMXcsi 00 M3MEpPEHUH U BBIYMCICHUU
Iomaze;  BBIBOAATCS  (OpMYNIBl  IUIOINAZACH  MPSMOYrojbHHMKA, MapajuiesorpaMma,
TPEYTrOJbHMKA, TPANEIUH; JOKa3bIBAE€TCSA OJHA U3 IVIABHBIX TEOPEM T'€OMETPHH — TEOpEMY
[Mudaropa; BBOAMTCSA TMOHATHE TMOJOOHBIX TPEYTOJBHUKOB; PpAacCMaTPUBAIOTCS MPHU3HAKH
oJ100usl TPEYrONIbHUKOB M MX NPUMEHEHUs; /EJaeTCsl MEpBbIM IIar B OCBOGHUM Y4YalllUMHUCS
TPUTOHOMETPUUYECKOIO ammnapaTta TIEeOMETPHM; PpaCLIMpSIOTCS CBEACHHS 00 OKpYKHOCTH,
MOJTydEHHbIE YJalllUMHCA B 7 Kilacce; U3y4aroTcs HOBbIE (DaKThl, CBA3aHHBIE C OKPYKHOCTBIO;
3HAKOMSITCSI OOy4aIOIMECS C YETHIPbMS 3aMeYaTeIbHBIMU TOUYKaMU TPEYTOJIbHHUKA; 3HAKOMSATCS
o0yyaromuecs ¢ BBIMOJIHEHUEM JEHCTBUI HaJl BEKTOPaMHU KaK HalpaBJIEHHbIMU OTPE3KaMHM, YTO
Ba)KHO IS TPUMEHEHHS BEKTOPOB B (pH3HKe.

esaun kyca:

B xonme u3yueHuMs Kypca ydaliuecs pa3BUBAIOT HABBIKM PELIEHUS IJIaHUMETPUUYECKUX
3aJa4, CUCTEMAaTU3UPYIOT CIIOCOOBI PEIIEHUH PAa3IMYHbIX 337a4, B TOM YHCIIE U NMPAKTHYECKUX,
YTO CHOCOOCTBYET B JajbHEHMIIEM H3YyYEHHIO CTEPEOMETpUM U ycmnemHol caade EID.
IIpenmonaraercss  peanu3oBaTh aKTyaJlbHbIE B HACTOSIIEE BpeMsA KOMIIETEHTHOCTHBIM,
JUYHOCTHO-OPUEHTHPOBAHHBIH, 1€ATEIbHOCTHBIA TOIXO/IBI.

B ocHoBe 00yudeHUs] reOMETpUH JIeXKUT OBJAJECHUE YUYaAIIUMUCS CISAYIOIUMHU BHIAMHU
KOMIIETEHIMI: MpEeAMETHON, KOMMYHHKAaTUBHOM, OpraHM3allMOHHON M OOIIeKylIbTypHOH. B
COOTBETCTBUM C ATHMMM BHJAaMU KOMIIETEHLUN BBIIEICHBI OCHOBHBIE COJEPIKATEIBHO-1EIEBbIE
HalpasJieHUsl (JIMHUN) pa3BUTHSL yUalIUXCs CPEICTBAMU IIPEIMETA.

OCHOBHOE COJAEPKAHHUE

BBoaHoe moBTopennu [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB.

I'naBa 5.YeTbIpexyrojbHUKHA

MHOroyrojapbHUK, BBITYKJIbIH MHOTOYIOJIbHUK, YeTbIpexyroibHuk. [lapamiemorpamm, ero
cBoiicTBa M mpusHaku. Tpaneuus. IlpsmoyronabHuK, poM0, KBaapaT, ux cBoicTBa. OceBas u
LEHTpaJIbHAsl CAMMETPUH.

Heab: u3yuuth HauOosiee Ba)KHbIE BUAbI YETHIPEXYTOJBHHUKOB — MapauIeIorpamM,
MPSIMOYTOJIbHUK, POMO, KBaJapaT, Tpamneuuio; NaTh MpeacTaBieHHue o (urypax, oOsagaronmx
OCEBOM WJIU LIEHTPAJIBHONM CUMMETPUEH.

Jloka3arenbcTBa OOJBIIMHCTBA TEOPEM JIAHHOM TEMbl U PpELIeHHs] MHOTUX 3ajad
MIPOBOAATCS C TIOMOIIBIO TIPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, IIO3TOMY IIOJE3HO MX
MIOBTOPUTb, B HaYaJI€ U3YUYECHUS TEMBI.

OceBast U LeHTpaJIbHasi CHMMETPHH BBOJATCS HE KaK MpeoOpa3oBaHue MIOCKOCTH, a KaK
CBOWCTBAa I€OMETPUYECKHX (QUIyp, B YaCTHOCTU YETBIPEXYrOJbHHUKOB. PaccMoTpeHHne 3THX
MOHATUM KaK JBM)KEHUH INIOCKOCTH COCTOMTCS B 9 Kitacce.

I'nasa 6.Il1omans
[lonsatne momanu MHoroyronbHuka. IDlomanu mnpsMoyrosnbHHKa, Hapajuiegorpamma,
TpeyroJibHHKa, Tpanenuu. Teopema ITudaropa.

Heab: pacmmputh W YIIyOUTh TMOJNy4YeHHblE B 5—6 Kiaccax NpeACTaBICHUS
oOyyaromuxcsd 00 HM3MEPEHUM W BBIYMCICHHMU IUIOLIA/EH; BBIBECTH (HOPMYJbl IUIOLIAEH
IIPSIMOYTOJIbHMKA, Napajule]orpaMMa, TPEYrojbHUKA, TpaleluH; 10Ka3aTb OAHY M3 TJIABHbIX
TeopeM reomeTpun — Teopemy [lugaropa.

BeiBog QopMyn s BBIYMCIIEHHS IUIOHIaEd NPSMOYrOJbHHMKA, MapajiesiorpaMMa,
TPEYrOJbHMKA, TPAllELlUM OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAaX IUIOIIAJEH, KOTOpBIE
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MIPUHUMAIOTCS] KICXO/IsI M3 HATJISIHBIX MPEACTABICHUH, a Takke Ha (hopMyIie MIomaan KBajaparTa,
000CHOBaHHUE KOTOPOU HE SBIISIETCS 0053aTEIBHBIM JIJIST 00yJaIOIuXCsl.

HeTpanunmoHHoO# Ui MIKOJBHOTO Kypca SBISETCS Teopema 00 OTHOIICHUH IUIOMIAACH
TPEYroJIbHUKOB, UMEIOIIMX M0 paBHOMY yriy. OHa IO3BOJIIET B JajJbHEHIIEM JaTh MPOCTOE
JI0KA3aTeNbCTBO MPU3HAKOB MOJ00US TPEYTOJBHUKOB. B 3TOM COCTOHUT OJIHO M3 MPEHUMYILECTB,
00YCJIOBIICHHBIX PaHHUM BBEJEHHWEM TOHSTHS IUiomanu. JlokasaTenscTBo Teopemsl [Iudaropa
OCHOBBIBAaCTCSI Ha CBOWCTBaX IUIOmIafe u ¢opmynax mansd IUIOMAAEHd KBajpata H
npsiMmoyrosibHHKa. Jloka3pIBaeTcs Takke TeopeMa, oopatHas teopeme [Iudaropa.

I'maBa7. IlonoGHbIe TPEYTOJIbLHUKH

[lono6usie TpeyronpHuku. IlpusHaku mnomobus TpeyronbHHUKOB. I[IpuMeHeHHE MOAOOHS K
JI0OKa3aTelIbCTBY TEOpeM U pelieHuto 3amad. CHHYC, KOCMHYC M TaHT€HC OCTpPOro yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

Heab: BBeCTH MOHITHE MOJOOHBIX TPEYTrOJBHUKOB, PACCMOTPETh MPU3HAKH TMOM00US
TPEYroJIbHUKOB M WX MPUMEHEHMs; CJAeNaTh INEPBbI Mar B OCBOCHUU YyYallUMHCS
TPUTOHOMETPUYECKOTO aIlapaTa FT€OMETPUH.

Omnpenenenne MOJOOHBIX TPEYTOJIbHUKOB [AeTCs HE Ha OCHOBE IpeoOpazoBaHUS
mo100wsI, a Yepe3 paBeHCTBO YIJIOB U MPOTIOPIIMOHAEHOCTD CXOJCTBEHHBIX CTOPOH.

[Tpu3Haku moao0us TPEYTOIBHUKOB JI0KA3bIBAIOTCS C TOMOIIBIO TEOPEMBI 00 OTHOIIEHUHN
IJIOUIAJEH TPEYTOJIbHUKOB, UMEIOIINX 10 PABHOMY YTIIY.

Ha ocHoBe npu3HakoB nogo0us JoKa3bIBaeTCs TeOpeMa O CpeAHEH TUHUH TPEYroJbHUKA,
YTBEPKICHHE O TOYKE IEPECEUCHUS MEIWaH TPEYrOJbHHKA, a TAKXKE JIBa YTBEPXKICHUS O
MPONOPLUMOHAIBHBIX OTPE3Kax B MPSAMOYTOJIBHOM TpeyrojbHHUKE. JlaeTcss mpeacTaBieHUE O
METO/Ie TI0/I00US B 33/ja4axX Ha MOCTPOCHHUE.

B 3akiroueHure TeMbl BBOASATCS 3JIEMEHTBI TPUTOHOMETPUN — CUHYC, KOCUHYC M TAHT'€HC
OCTpPOrO yria MpsSMOYTOJIbHOTO TPEYTrOJIbHUKA.

I'naBa 8. OKpy,KHOCTH

B3anmHoe pacrnonokeHue npsMon U OKpyKHOCTH. KacaTenpHast K OKpYKHOCTH, €€ CBOMCTBO U
npu3Hak. lleHTpanbHble W BIUCaHHBIE YIiibl. YeTblpe 3aMeyaTeldbHbIE TOUYKH TPEYTOJIbHHKA.
Brnucannast u onMcaHHas OKPYKHOCTH.

Heab: pacmmputh cBeAeHUS 00 OKPYKHOCTH, IMOJYYECHHBIE ydYalIUMHCS B 7 Kiacce;
W3YYHUTHh HOBBIC (DAKTHI, CBS3aHHBIC C OKPY)KHOCTBIO; MMO3HAKOMHUTH OOYYAIOIIUXCSI C YETHIPHMS
3aMey4aTesIbHbIMUA TOYKaMU TPEYTroJbHUKA.

B naHHOM Teme BBOAUTCS MHOTO HOBBIX TMOHATHH M pPacCMaTpPUBAETCS MHOIO

YTBEPKACHUI, CBS3aHHBIX C OKPYKHOCTBIO. J[7s MX YCBOGHHS ClenyeT YIENHUTh OOJbIlIoe
BHUMAaHHE PEIICHUIO 3a/1a4.
YTBepKIACHUSI O TOUYKE TMepEeceueHusi OWCCEKTPUC TPEyroibHUKA W TOYKE IepeceueHust
CEepPEIMHHBIX MEPHEHAUKYISIPOB K CTOPOHAM TPEYrOJbHUKA BBIBOIATCS KAaK CIEICTBUA U3
TEOpPEM O CBOMCTBaX OMCCEKTPHUCHI yIIia U CEPEANHHOTO MEePIEeHINKYIsApa K oTpe3Ky. Teopema o
TOYKE TIEPECEUCHUS BBHICOT TPEYroJbHUKA (MM MX TPOJOJDKEHUIN) TOKA3bIBAETCS C MOMOIIIBIO
YTBEPKIACHHS O TOUKE NIEPECECUEHNS] CEPEIUHHBIX MTEPIICHAUKYISPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BIMCAHHOW B TPEYroJIbHUK U ONMHUCAHHOW OKOJIO
HEro, pacCMaTpUBAOTCS CBOMCTBO CTOPOH ONMCAHHOI'O YETBHIPEXYTOJbHHKAa U CBOMCTBO YIJIOB
BIIMCAHHOT'O YEThIPEX YT OJIbHUKA.

I'nasa 9. [loBTopenue. Pemenue 3axau.

Hean: [ToBTopenue, 00001IeHNE U CHCTEeMaTH3allMsl 3HAHWM, YMEHUN U HaBBIKOB 32 KypC

reoMeTpHuH § Kiacca.

TpedoBanus K ypOBHIO MOATOTOBKH 00y4aromuxca B 8 Kiacce

B xome mpemnonaBanusi reometpuum B 8 Kiacce, paboThl Hag (OPMHPOBAHUEM Y
oOyuaronuxcs MepevyrciIeHHbIX B MPOrpaMMe 3HaHWM U YMEHUU cieayeT oOpaliaTh BHUMaHHUE



Ha TO, YTOOBI OHHM OBJIAJICBAIM YMEHHUSIMH O0OIIEY4eOHOro XapakTepa, pa3HOOOpPa3HBIMU
crocodaMu 1esiTeJIbHOCTH, IPUOOPETAIIN OTIBIT:

IUIAHUPOBaHUS W OCYLIECTBICHHUS AJITOPUTMUYECKON JIEATEIIBHOCTH, BBIOJTHEHUS
3a/laHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

peleHust pa3sHOOOPa3HBIX KJIACCOB 3a/1a4 M3 PAa3IMYHBIX pa3iesioB Kypca, B TOM YHUCIIE
3a/a4, TPEOYIOINX MOUCKA ITyTH U CIIOCOOOB pEIICHUS;

UCCIICIOBATENIbCKOM  JICATENbHOCTH, DPAa3BUTHA HJEH, MPOBEACHUS SKCIIEPUMEHTOB,
0000111eHNS, TOCTAHOBKHU M ()OPMYITMPOBAHHMSI HOBBIX 3a]1a4;

SICHOTO, TOYHOI'0, TPAMOTHOT'O M3JI0KEHHUSI CBOMX MBICJIEN B YCTHOW U MHMCbMEHHOU peyH,
WCIIOJIb30BAHUS  Pa3jMYHBIX  S3BIKOB ~ MaTeMaTHKH  (CJIOBECHOTO,  CHUMBOJHYECKOTO,
rpau4eckoro), cBOOOTHOrO TMEpexofa C OJHOTO s3bIKa Ha JAPYrod s WILTIOCTPAIHH,
HHTEpIIpETAINH, apTYMEHTALlMU U I0Ka3aTeIbCTBA;

MIPOBE/ICHUS JOKA3aTEIbHBIX PACCYXIEHUH, apryMEeHTAIUY, BBIBH)KEHUS TUIIOTE3 M UX
00OCHOBAHHS;

MOWCKA, CUCTEMAaTH3allM, aHAJIM3a M KiIacCU(UKAUMK HH()OPMAIUH, HCIOIb30BAHUS
pa3HOOOpa3HbIX WH(GOPMAIMOHHBIX HMCTOYHUKOB, BKIIOYass YYEOHYIO U  CIPaBOYHYIO
JAUTEPATYPY, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

B pesynomame usyuenus xypca ceomempuu 8 knacca o6yyarouuecs 00IH#CHbL:
3HATH/IOHUMATH

"  CYIIECTBO MOHITHS MaTeMaTUYECKOTO JOKA3aTeIbCTBA; MPUMEPHI 10Ka3aTEIbCTB;

"  CYIIECTBO MOHATHS alITOPUTMA; IPUMEPHI AITOPUTMOB;

"  KaK HCIOJb3YITCI MaTeMaTuyeckue GopMysbl, ypaBHEHUS! U HEPABEHCTBA; IPUMEPHI

WX IPUMEHEHHUS JJIs PELICHUSI MaTEMaTHUECKUX U MPAKTHYECKUX 3a/1ad;

" KaK MaTeMaTU4YecKd OlpeaeNeHHble (YHKIMM MOTYT OIUCHIBaTh pealbHbIE

3aBHCHUMOCTH; TIPUBOIUTH TPUMEPHI TAKOTO OMTUCAHHUS;

" KaK MOTPeOHOCTH MPAKTUKH MPHUBEIM MATEeMaTHUECKYI0 HAayKy K HEOOXOAMMOCTH

paciupeHus TOHATHS YHCTIa;

" BEpOATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOLIEro MUPa; IPUMEPHI

CTaTUCTHYECKUX 3aKOHOMEPHOCTEH M BBIBOJIOB;
" KakuM o0O0pa3oM TeOMEeTpus BO3HHKJIA M3 TMPAKTUUYECKUX 3a7ad 3eMIIEMEpHs;
PUMEPBI TEOMETPUIECKUX 0OBEKTOB U YTBEPIKACHUHN O HUX, BAYKHBIX JJIS1 IPAKTHUKH;
" CMBICT HJealu3allid, MO3BOJIAIONICH pellaTh 33/Jadd pPeallbHOM JeMCTBUTETbHOCTH
MaTeMaTHIECKUMHU METO/IaMH, TPUMEPHI OMMOO0K, BO3HUKAIOIINX MTPH UICaTH3AIHH;
IF'EOMETPUSA

yMeTh

"  [I0JIb30BAThCS S3BIKOM I€OMETPUH JUJIsl ONMCAHUS MPEIMETOB OKPYKAIOIIEr0 MUPA;

"  pacro3HaBaTh F€OMETPUYECKHE (DUTYPHI, PA3INYaTh HX B3AaUMHOE PACIIOI0KEHHUE,

*  p300paXkaTb reoMeTpUYecKHe (UTyphl; BBIIOJIHATH YEPTEXKU IO YCIOBHIO 3a/ad;

OCYIIECTBIATH MpeoOpazoBaHus GuUryp;

" pacmo3HaBaTh Ha 4YepTekax, MOJAEISIX U B OKpYKaIoUeW OOCTaHOBKE OCHOBHBIC
IPOCTPAHCTBEHHBIE TeNa, U300paxaTh UX;

" B IIPOCTEHIINX CIIydasiX CTPOUTh CEUEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

" [IPOBOAMUTH OMNEpalMU HaJ BEKTOPAMH, BBIYMCIATH JUIMHY M KOOPAHWHATHI BEKTOPA,
YToJl MEKAY BEKTOPAMU;

"  BBIUMCIIATH 3HAUEHUS T€OMETPUUECKUX BEJIMYMH (JJIUH, YIJIOB, IO, 00bEMOB),
B TOM uucie: ans yriaos oT 0 no 180° onpenensth 3Ha4€HHUS TPUTOHOMETPUUECKHUX
GbyHKIIMI MO 3aJaHHBIM  3HAYEHUAM  YIJIOB; HaXOAUTh  3HAYCHUS
TPUTOHOMETPUYECKUX (YHKIMH MO 3HAYEHUIO OJHOW M3 HUX, HAXOJUTHh CTOPOHHI,
yIiabl U TJIOMAAN TPEYrOJIbHUKOB, JIMHBI JIOMAHBIX, IYT OKPYXXKHOCTH, IUIOMIaen
OCHOBHBIX T€OMETPUUECKUX (HUTYp U PHUTYpP, COCTABICHHBIX U3 HUX;



" pemiath IeOMETPUYECKHE 3aJaud, ONUpPasCh Ha H3yYeHHBIE CBOWcTBAa (uUryp
OTHOIIEHWH  MeXAy  HHMH, [PUMEHSS  JOINOJIHUTENIbHbIE  MOCTPOEHUS,
anreOpanyecKuil 1 TPUTOHOMETPUYECKUH anmapar, ueu CHMMETPHH;

" [POBOAMTH JOKa3aTEIbHbIE PpACCY)KICHHMsS MPU PELIeHUH 3a7ad, MCIOJIb3Ys
W3BECTHBIE TEOPEMBI, OOHAPYKHUBAsi BO3MOKHOCTH JUISl UX UCIIOJIB30BAHUS;

"  pemaTh NpoCTeHINe MIaHUMETPUYECKUE 3ajaul B IPOCTPAHCTBE;

HCNOJIb30BaTh NMPUOOpPEeTEeHHbIe 3HAHUA UM YMEHHMS B NPAKTHYECKOH 1esTeJJbHOCTH M
NOBCEIHEBHOI KU3HHU 1JIs:

"  ONMCaHUS PEAJIbHBIX CUTYalUi Ha 3bIKE TEOMETPHH;

"  pacyeToB, BKIIOYAIONIUX NPOCTENIINE TPUTOHOMETpUYECKHE (OPMYIIbI;

"  peELIEeHUS TEOMETPUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUHU

" pemIeHus NPAKTUYECKHUX 3a/ady, CBA3AHHBIX C HAXO0XICHHEM TI'€OMETPUYECKUX
BEJIMYMH (MCTIONb3Ys TP HEOOXOAMMOCTH CIIPAaBOYHUKH U TEXHUYECKUE CPEICTBA);

" [IOCTPOCHUH T'€OMETPUYECKMMU MHCTPYMEHTaMM (JIMHEWKa, YTrONbHUK, LUPKYJb,

TPAHCIIOPTHP).

Kputepuu u HOpMBbI OlIeHKH 3HAHUI, YMEHUI M HABBIKOB 00y4alOIIUXCS 10 MaTeMaTHKe.
1. OueHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4YaroUUXCcs 110 MaTeMaTHKE.
OTBET OLIEHUBAETCSI OTMETKOM «5», €CIIN:
paboTa BBIMOJIIHEHA TTOTHOCTHIO;
B JIOTMYECKHUX PACCYKIEHUAX U 000CHOBAHUH PEIICHHS HET MPOOEIIOB U OMHOOK;
B PCIICHUH HET MaTEMaTUYECKHX OIMMOOK (BO3MOXXHA OJHA HETOYHOCTh, OMHCKA, KOTOpas He
SIBIISICTCS CJIEICTBUEM HE3HAHUS WIIM HEMOHUMAaHUsS y4eOHOTro MaTepuarna).
OtMeTKa «4» CTaBUTCS B CIAEAYIOLIUX CIydasix:
paboTa BBIMOJHEHA MOJHOCTHIO, HO 00OCHOBAHUS I1ar0B PEIICHUSI HETOCTATOUYHBI (€CITH YMEHHE
000CHOBBIBAThH PACCYKICHUS HE SBIISIIOCH CIICIIUATBHBIM O0BEKTOM MTPOBEPKH);
JOTYIIEHBI OJTHA ONTMOKA WA €CTh JBa — TPU HEJIOYETA B BRIKJIA/IKAX, PUCYHKAX, YepTEkKaX WIIH
rpadukax (eciv 3T BHIIBI paObOT HE SIBISLIUCH CIICIUATBLHBIM 00BEKTOM IMPOBEPKH).
OtmeTKa «3» CTaBUTCS, €CIIH:

JIOTTYIICHO OoJiee OAHOW OIMMOKM WM OoJiee ABYX — TPEX HEAOYETOB B BBIKIIAJKAX, YEPTEIkKAX
wiM rpadukax, Ho oOyJarmuics 061aaaeT 00s3aTeTbHBIMA YMEHUSMHU TI0 TIPOBEPSIEMON TEME.
OtmeTKka «2» CTaBHUTCSI, €CIIU:
JIOMYIIICHbl ~ CYIIECTBEHHBIE OIMIMOKHM, IIOKa3aBIIME, YTO oOOydJamommiics He oOjamaer
00s3aTeNbHBPIMU YMEHHUSIMH 110 IAaHHOM TeMe B TOJTHOM Mepe.
paboTa moKa3aja IMOJIHOE OTCYTCTBHE Yy OOydYaromerocs oOs3aTeIbHBIX 3HAHUK M YMEHHH TIO
MPOBEPSIEMOI TEME WIIM 3HAUUTENbHAS YaCTh PAOOTHI BHINOIHEHA HE CAMOCTOSTENBHO.

VY4aurenar MOXKET MOBBICUTH OTMETKY 32 OpUTMHAIIBHBIN OTBET Ha BOIIPOC WIIN
OpUTHHAJILHOE PEIIECHUE 33/1a4, KOTOPBIE CBUAECTEIBCTBYIOT O BHICOKOM MaTEMaTUYECKOM
Pa3BUTUHU O0YYAOIIETOCS; 3 pelIeHne 0oJiee CI0KHOM 3a7auul WIIM OTBET Ha O0JIee CIIOKHBIN
BOIIPOC, MPEJIOKESHHBIE 00YJarOIIeMyCsl JOMOIHUTEIHHO TIOCTIE BBIOIHEHUS UM KaKUX-TTH0O
JPYTUX 3aJaHUMN.

2.01eHKA YCTHBIX OTBETOB 00y4YAaKOIIUXCS 10 MATEeMAaTHKE
OTBET OLICHUBAETCS OTMETKOM «5», €CIIU YUCHUK:

o MOJTHO PAcKpbUl COJEpXKaHWE Marepuasia B o00beMe, TPeayCMOTPEHHOM
MPOrpaMMOi ¥ Y4eOHUKOM;

o M3JI0KHMJI MaTepuajl T'PaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YS MAaTEMaTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIMKY, B ONPEICIICHHOM JIOTHIECKON TTOCIIE0BATEIHHOCTH;

o MIPABWJIBHO BBITIOJIHUJ PUCYHKH, YEPTEKH, TPaPUKH, COMTyTCTBYIOIINE OTBETY;

o MoKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH IMPHUMEPaMH,
MIPUMEHSITh €€ B HOBOW CUTYAITUH TPHU BBITIOJTHCHUH ITPAKTUICCKOTO 3a/IaHUs;

o MIPOJIEMOHCTPUPOBAT 3HAHUE TECOPUU PAHEEC N3YUYEHHBIX COMYTCTBYIOIIUX TEM,
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c(OPMHUPOBAHHOCTh M YCTOWYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUN M HABBIKOB;

. OTBEYaJl CAMOCTOSITEIBHO, 0€3 HABOAIIUX BOIPOCOB YUUTEIS;

o BO3MO>KHBI OJIHA — JIB€ HETOYHOCTHU IPU OCBEILIEHUE BTOPOCTETIEHHBIX BOIIPOCOB
WM B BBIKJIAJKaX, KOTOPBIE YUEHUK JIETKO UCIPABUII IIOCIIE 3aMEYAHUS YUUTEIIA.
OTBeT OlLIEHUBAETCS OTMETKOH «4», €ClIi YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OLICHKY
«5», HO IIpY 3TOM UMEET OJIUH U3 HEAOCTATKOB!
B U3JI0KEHUU JONYLIEHbl HEOOJbIINE MPoOesbl, HE HCKAa3UBIIEe MaTEeMaTHUYECKOE COZEpkKaHue
OTBETA;
JOMYIIEHbl OAWH — JBa HEJOYeTa IIPU OCBEIICHMH OCHOBHOTO COJEp)KaHUS OTBETA,
HCIPABJICHHBIE NIOCJIE 3aMEYAHUS YUUTEIIS;
JIOTIYILIEHbI OlIMOKa WK Oojee ABYX HEJOYETOB IIPU OCBEIEHUU BTOPOCTEIEHHBIX BOIPOCOB
WM B BBIKJIA/IKaX, JIETKO MCIPABJICHHBIE 0CIIE 3aMEYaHUs yUUTEIS.
OtmeTKa «3» CTaBUTCS B CIEAYIOMIUX CIy4asx:
HETIOJIHO PAacKpbITO COJEepKaHHe MaTepHaia (coaepiKaHue U3JI0KEHO (pparMeHTapHO, HE BCer/a
[I0CJIe1I0BaTEIbHO), HO MTOKa3aHO 00Ilee NOHUMaHUe BOIPOca M IPOJAEMOHCTPUPOBAHBl YMEHHUS,
JIOCTaTOYHBbIE 11 YCBOEHHUS MpOrpaMMHOro Martepuana (ompeneneHsl «TpebGoBaHUAMH K
MaTeMaTU4eCKOH MMOAroTOBKE 00yUaromuXCs» B HACTOAIIEH ITporpaMme 1o MaTeMaTHKe);
UMEJINCh  3aTPY[HEHUs WIM JIONyILUEHbl OIIMOKM B  ONPEICIICHUM MaTeMaTHYECKOU
TEPMHUHOJIOTMM, YEPTEKaX, BBIKJIAJKAX, HCIPABICHHBIE I0OCIE HECKOJBKMX HABOISIINX
BOIIPOCOB YUMTEIS;
YUEHUK HE CIpaBWiICd C INPUMEHEHHEM TEOPUU B HOBOW CHUTyallud IIPU BBIOJHEHUU
MIPAKTUYECKOI0 3a/1aHuUs], HO BBIOJHUII 33aJJaHUsI 0053aTEIbHOTO YPOBHS CIOXKHOCTH IO JaHHOM
TEME;
IpU  JOCTaTOYHOM 3HAHWU TEOPETUYECKOTO MaTepuaja  BbIABICHA  HEJOCTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHHMI U HABBIKOB.
OtmMmeTKa «2» CTaBUTCS B CJIEAYIOIINX CIydasK:
HE pPacKpBITO OCHOBHOE CO/IepKaHHe y4eOHOTO MaTepuana;
o0OHapy>KeHO HE3HaHHE YYEHHUKOM OouiblIel nin Hanbosiee BaKHON YacTH yueOHOTo MaTepuana;
JIOTIYIIEHbl OIIMOKM B OMNpEIE]ICHUH TOHATHH, NpU HCIOIb30BAHUM MaTeMaTH4YeCKON
TEPMUHOJIOTHH, B PUCYHKaX, YepTekKaxX WM rpaduKax, B BBIKIAIKAX, KOTOPHIE HE HCIIPABIICHBI
110CJI€ HECKOJIBKUX HABOJSALIMX BOIIPOCOB YUUTEJIS.



TemaTnyeckoe NJIaHMPOBAHUE

KomnnuecTBo yacos: 3arox - 68,
3a HEIEJo — 2
KOHTPOJIBHBIX paboT-5.

[TnanupoBanue coctaBieHo Ha ocHOBe «IIporpaMmel a1t 0011€00pa30BaTENIBHBIX LIKOI,
rumMHasui, munees: Maremaruka. 5-11 kir./Coct. I'.M.Ky3uenosa, H.I'.Munntok. - M.:[poda,
2004».

YueOuuk «'eomerpusi 7-9 », aBropsl JI.C. AtanacsiH, B.®. byry30B u n1p. —
M.:IIpoceemenue, 2013.

HaumeHnoBaHue TeM Beero yacos KoHTpoJbHbBIe
Ne Jlara
YPOKOB pabortsr (4.)
ITo mporpamme Ilo nnany dakTuyecku
Ypoku BBOJHOTO _ 2
MOBTOPEHHUS
1 YeThIPEXyroIbHUKH 14 13 1
11 ILromans 14 13 1
I IlonoGubIe 19 19 2
TPeyroJbHUKH
v OKpYyKHOCTH 17 17 1
[NIOBTOPEHUE 4 4 1
HUroro 68 68 6




KajienapHo-TeMaTH4ecKoe ILIAHHPOBaHue 10 reomeTpun 8°kiace

Haumenosanue

Homep

pasoena Tema ypokoe ITnanupyemvie pezyrbmamot 06yyenus ypoxa oama KOpfge”:;"”p
BeoxHOe noBTOpEHHE PacosHaBaTh M NPUBOAUTH  IIPUMEPHI 1
BBOMHOE NOBTOpeHHE MHOT'OYTOJIBHUKOB, (bopmynupoBathb ux 2
OHpeIeICHHUS.

Yerpipéxyroapuukn | MHOroyrogbHuKY DopMyIHPOBATh W JIOKAa3bIBaTh TEOPEMY O 3
MHOrOyroIbHIKH CyMMe€ YTJIOB BBIITYKJIOI'O MHOI'OYTOJIbHUKA. 4
OmnpezeneHue napauienorpaMma Popuy:IHpOBaTE OfipeacIeHis 5
W ero coficTsa NapA/UIENOrPaMMa,  IPAMOYTOIBHHKA, — KBAIpATa,

pomoOa, TpaneuuH, paBHOOEPEHHON u
Onpe;[eneane VApAJLICIOTPAMMA. | )\ OyrONBHON — Tpamenus; — pacrosHaBaTh W 6
1 ET0 CBOHCTED n300paxkaTh HX HA YEPTEKAX U PHCYHKAX.
1lpusHaku napajeniorpaMma ®DopMyJIUpOBaTh M JJOKa3bIBaTh TEOPEMBI O 7
Tpaneuus u e€ cBoiicTBa CBOMCTBaX M NPH3HAKaX YEThIPEXYTOJIbHUKOB. 8
Tlapanienorpamm 1 Tpanems VccnenoBaTh CBOMCTBA YETHIPEXYTOIBHUKOB C 9
[OMOIIBIO KOMIIBIOTEPHBIX IPOrPaMM.
[IpsiMOyronbHUK 1 €ro cBoHcTBa Pemars 3aaun Ha TOCTPOEHHE, TOKA3aTEIbCTBO M 10
TIpsIMOYTOIBHEK H €ro cBoiicTBa | BbIYMCIEHHS. MozienupoBath yCIOBHE 3a1aud € 11
PoviG 11 or0 oBoTicTea [OMOLIBI0 YepTexa WIH PHCYHKA, IIPOBOJHTH R
JIOTIO/THUTE/IBHBIC ITOCTPOCHHS B XOAE DCIICHHS.
KBsazpar u ero cBoiictsa Bboizensats Ha 4yepTeKe KOH(UrypaiuH, 13
TIpAMOYTONBHHUK, pOMO, KBaIpaT HEoOXOIuMble Il NpPOBEIEHHs O00OCHOBAaHUM 14
JIOTMYECKUX IIaroB peieHus. VIHTeprmperupoBath
I(on:npwlbnaﬂ paboma MONYYEHHBI PE3yNbTaT M COMOCTABISATH €ro C 15
Nel""Yemvipexyzonvnuku'" YCIOBHEM 3a/1a4H.
Ilnomann IInomaas MHOrOyroJIbHUKa OOBSACHATE W WUIIOCTPUPOBATH  ITOHSTHS 16
TIomans napaenorpamma PaBHOBEIMKUX H PABHOCOCTABICHHBIX (BUTYD. 3 17
BsiBoaAnTH (bopmyisl uIomaAei
Inomase TpeyronbHuKa MPSIMOYTOJIbHUKA, ITapaJuIeiorpaMMa, TpeyrolbHUKa 18
ITnomans TPEYrojbHHKa M Tpamneluuu, a TaKKe (bOpMley, BBIPAXKAIOLILYIO 19
IUIOMIA/(b TPEYTOJIbHUKA YEPe3 JBE CTOPOHBI H Yol
Tlnomazs Tpanemmn Mex1y HuMH. HaXoquTh Iuiommags MHOTOYTOJIBHIKA 20
[lnowane mapasienorpamMma, pasOuenuem Ha TPEeyroJIbHUKH u 21
TpEYTOJIbHHKA, TPpACHUN YETBIPEXYT OJIbHUKH.
Teopema [Mugaropa Pemrate 3amaun  Ha  BBIYMCICHHE  IUIOMIajeit 22
Teopema ITnparopa TPEYyrobHUKOB, YeTBIPEXyrOJIbHUKOB u 23
MHOTOYTOJIBHUKOB.
Teopema IMudaropa DopmynupoBaTh U A0Ka3bBaTh TeopeMy [Indaropa 24
Teopema ITudaropa 1 oOpaTHyIO eif; BEIBOAUTH (opMmyny ['epona mist 25
Teopema oGpaTHan TeOpeme [UIOIIA TPEYrojbHMKA; peliarth 3aJadyd Ha %
Tndaropa BHIMHCICHHS M JIOKA3aTENLCTBO,  CBA3AHHBIE  C
Teopema 0BpaTHaR TCOpeMe teopemoit Iludaropa. Omnmpasice Ha ycinoBue 57
Tndaropa 3aja4d, HAXOAWTh BO3MOXHOCTH IPHUMCHEHUS
P HEOOXOTMMBIX tbopmyan, npeoOpa3oBbIBATH
I(ouznp onbHaR f,’ aboma ¢dopmynbl. Mcnonb3oBate  ¢Gopmynbl s oboc- 28
Ne2"IInowade HOBAHMs JIOKA3aTENBHBIX pPACCYXICHHH B XOJe
peuieHus. HurepnperupoBaTh MOJTY4EHHBIH
Pe3yJIbTaT U COMOCTABIIATH €r0 C YCIOBHEM 33/a4n

IToxoOHbIE Omnpeznenexue mogo0HbIX OOBACHATP W  WUIIOCTPUPOBATH  MOHATHS 29

TPeyroJibHUKH TPEYTOJIBHUKOB nonobust  duryp. DopmynupoBaTh ONpeeeHne
Omnpezenenue mogo0HbIX MOI00HBIX TPEYrOJIbHUKOB. 30
TPEYroJIbHUKOB @DopMyInpOBaTh M JOKa3bIBATh TEOPEMBI O
OTHOLIEHUE nnoma;[ei/'[ IpU3HaKax HOI[OGI/ISI TPEYTOJIbBHUKOB, TEOpPEMY 31
MOJ0OHBIX TPEYTOIbLHHKOB ®aneca. ©opMynupoBaTh  ONpEIEIeHHs CpeaHeH
1 npu3Hak nmogoous JIMHUY TPATICIHH. 32
TPEYroNbHAKOB @DopMyITHPOBaTh ONPEJEICHNUsT W HIUTIOCTPUPOBATH
1 HpH3HaK moR06us MOHSTHS CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHI€HCa 33
TPEyrONBHUKOB OCTPOr0  yriia IpsSMOYTOJBHOTO TPEYrONbHHUKA.

2 NpH3HAK 1071061 BeiBouTh (hOpMyITBI, BhIpakaromme QyHKIUH yriia 34
TPeYrONBHHKOB MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA YePEe3 €ro CTOPOHBIL.

3 mpu3HaK Mogoous 35
TPEYyroJbHUKOB

Ipuznaku mogo6us 36
TPEYroJIbHUKOB

Konumponsnas paboma 37
Ne3"IIpuznaku nododus

mpey201vHuKkos”

CpenHsist TUHUS TPEYTOIbHUKA 38
CpenHsist TUHUS TPEYrOIbHUKA 39
IIponopunoHaibHbIE OTPE3KU B 40
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

TIponopunoHanbHbBIE OTPE3KU B 41

NIPSIMOYTOJIbHOM TPEYTOIbHUKE




IpakTidaeckue MPHIOKEHHS 42
10106151 TPEyroIbHUKOB

CuHyc, KOCUHYC, TAHTCHC 43
OCTpPOTO yIiIa IPSMOYTOIBEHOIO

TPEyroibHUKA

CHHYC, KOCHHYC, TAHTCHC 44
OCTPOro yria npsiMOyroIbHOrO

TPEYTOJIbHUKA

3HaueHUs CUHYCa, KOCUHYCa, 45
TaHrexca i yriaos 30, 45 u 60

rpajgycoB

3Ha4YeHHs CHHYCa, KOCHHYCA, 46
TaHreHca s yriaos 30, 45 u 60

rpajycoB

Konumponvnasn paooma Ned 47
"IIpumenenue nododus

pewenuu 3a0au”

OKpY:KHOCTH Bzaunmuoe pacronoxenue dopMynupoBaThE  ONpEACNCHUS  HOHATHIA, 48
NPSIMOI M OKPY)KHOCTH CBSI3aHHBIX €  OKPYKHOCTBIO,  CeKylled H
KacarenbHast K OKpYKHOCTH KacaTelnbHONH K OKPYXXHOCTH, YTJIOB, CBSI3aHHBIX C 49
KacarenbHast K OKpY>KHOCTH OKpY?KHOCTBIO. 50

DopmynupoBaTh M JJOKa3bIBaTh TEOpeMbl 00

LlentpanbHbie 1 BIHCaHHBIE yIi1ax, CBI3aHHBIX C OKPY)KHOCTBIO. 51
YTIIBI M3o00paxkath, pacmo3HaBaTb ¥ ONHCHIBAaTH
LlenTpanbHEIC H BIHCAHHBIC B3aUMHOE PACIIONOKEHUE IIPAMON M OKPYKHOCTH. 52
YTIIbL W3o0bpaxkats 1 GopMyIHpOBaTH ONpPERENHCHIS
LenTpanbHbie ¥ BIUCAaHHBIE BIIMCAaHHBIX M ONHCAHHBIX  TPEYTOJHHUKOB,; 53
YIIbI OKPY)KHOCTH, BIIMCAHHOW B  TPEYrOJIbHUK, U
IlenTpanbHble U BIHCAaHHBIC OKPYKHOCTH, OITHCAHHON OKOJIO TPEYTONIbHUKA. 54
YLJIBI DopMynupoBaTE M JOKA3bIBATH TEOPEMBI O
CBolicTBa OUCCEKTPUCHI YIIIa U BIIMCAHHOU u OIHCaHHOM OKPY)KHOCTSAX 55
CepeIMHHOTO TePIICHANKYIsApa K | TpeyronsHuKa.MccaenoBaTs CBOHCTBA
OTpE3Ky KOH(HIYpaIyii, CBSA3aHHBIX C OKPYXHOCTBIO, C
Teopema o nepeceyeHHH BEICOT TOMOUIBIO KOMITBIOTEPHBIX MPOrpaMM. 56
TPEYTOJIbHUKA PemraTs 3agaun Ha MOCTPOEHHE, JOKA3aTEIbCTBO U
qe'n,]pe 3aMedaTelIbHbIE€ TOYKH BBIYHMCIICHHUA. MO}]CJ'[HpOBaTB yciaoBue€ 3amadd C 57
TPeyroapHHKA MOMOIIBIO YepTeKa MIM PUCYHKA, MPOBOAUTH
BrincanHas OKpYKHOCTb JOTIONIHUTEIBHEIE IIOCTPOCHHS B XOAE PEIICHUS. 58

Beigensats Ha yepTexe KOH(UTYpaLyy,
Brincannas okpykHOCTb o 59

HEOOXOMMbIE JUIsl NPOBEACHHS OOOCHOBAHMH JIO-
OrmnyicaHHas OKPYKHOCTb TMYeCKUX IIaroB pemeHus. MHrepmperupoBath 60
Onncannas OKpYKHOCTH HOJYYCHHBIH pe3ynbTaT M CONOCTAaBIATH €ro ¢ 61

YCIIOBHEM 3aa4H
BrmcaHHBIe 1 OIMCaHHEIE 62
OKPY’KHOCTH
BnucanHble 1 ONMUCaHHBIC 63
OKPY/KHOCTH
Konumponsnas paboma 64
Ne5"Okpyscnocms "’

IoBTOpenue IloBTropenne 65
IloBropenue 66
Hmozosas konmponsnan 67
paboma
Pa6ota Hay ommbOkamMu 68

KOHTPOJIbHO#H paboThI




