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HOPMATUBHBIE AKTHI I YYHEBHO-METOJNYECKHUE JOKYMEHTbBI
JIJIS1 PASPABOTKH PABOYEN TPOT'PAMMBI

— ®enepanbHbiii 3akoH — 273 ot 29.12.2012 «O6 obpazoanuu B Poccutickoii denepammu.

— OobnactHoit 3akoH «O0 oOpazoBaHuu B POCTOBCKOI 001acTuy.

— IIpuka3 MunucrepcTBa obpazoBanus u Hayku Poccuiickoii @eneparuu ot 31.12.2015 roga
Ne 1578 «O BHeceHunm u3MeHEeHUH B (enepaibHBIA TOCYAAPCTBEHHBIM CTaHIAPT OCHOBHOTO
obmero o00pa3oBaHUsA, YTBEPXKICHHBIM TMpUKa3oM MwuHHCTEpCTBA 00pa3oBaHWS W HAyKH
Poccuiickoit ®enepanyuu ot 17.05.2012 roga.

— IIporpamma misi oOmieoOpa3oBaTenbHbIX yupexaeHuil. Matemaruka 5-9 kmaccel/ Al
Mepsnsk, B.b. [Tononckuit, M.C. Axup, E.B. bynko (Anropurm ycnexa) M.: Benrtana-I'pad,
2017.

— OcHoBHas 00pa3oBaTeabHast MPOrpamMma MIKOJIbI.

— YMK mnon penakuueit Mepsnsk A.I. T'eomerpusi: 7 kiacc: ydyeOHUK 7Sl ydaluxcs
obmeoOpa3zoBarenbubix mkosn A.I. Mepsnsk, B.b. Ilononckuit, M.C .Sxup.- M:Benrana-
I'pad,2017. T'eometpusi: 8 kiacc: yueOHUK sl ydammxcsi oduieobpa3zoBarenbHbIX mKom AT
Mepansik, B.b .Ilononckuii, M.C. fxup.- M:Benrana-I'pad,2017. 'eomerpust: 9 xnacc: yueOHUK
U1 yqamuxcst obmieo0pasoBarenbHbix mKon A.I'. Mepsmsak, B.b. IMononckuii, M.C. Sxup.-
M:BenTana-I"pad,2017.

Ha ocHoBanum romoBoro kamenmapHoro rpaduka (mpukaz Ne 155 or 02.09.2019 r. «O06
YTBEP)KICHUH TOJ0BOr0 KaJeHJapHOTro rpadukay) mporpamMma OyaeT BBINOJIHEHa 3a 68 vaca (B
Ka)KJIOM KJ1acce).

INJIAHUPYEMBIE PE3YJIbTATBI
JIuunocmmuute pezynromamot
— HE3aBUCHMOCTh U KPUTUYHOCTH MBIIIUICHHUS,
— BOJISI U HACTOWYUBOCTD B JOCTHKEHUH LIE€ITH.
Memanpeomemnbwle pe3yiomamul

Pezynamuenvie YY/[

— CaMOCTOATENBHO O0OHapyscuéamv W Gopmyruposams TpodIeMy B KIACCHOM H
WHIAWBUIYAILHON Y4eOHOH NeITeThHOCTH;

— 6bl08UcamMb BEPCUH PEILEHHs MPOOJIeMbl, OCO3HABaTh KOHEUHBIA PE3yNbTaT, BHIOMPATH
CPEJCTBA NOCTHXKEHUS LIEH U3 MPEAJIOKEHHBIX WIH UX UCKaTh CAaMOCTOSTENbHO;

— cocmagname (MHAMBHUIYAJIbHO WM B TPYNIE) IUIAH peuieHus NpoOsaeMbl (BBITOTHEHUS
MIPOEKTA); — n0OOUpams K Kaxaou mpodieme (3a71aue) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;

— paboras o NpeI0KEHHOMY UIIH CAMOCTOATEIBHO COCTABICHHOMY IUIAHY, UCNOIb3068AMb
HapsAy C OCHOBHBIMHU W JIOTIOJHUTENbHBIE CpPEICTBa (CIpaBOYHAsl JUTEPaTypa, CIOXKHBIC
puOOpPHI, KOMITBIOTED);

— nIaHuposams CBOIO MHAWBHUIYATbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomamp TO CAaMOCTOSITEILHO COCTAaBJICHHOMY IIJIaHy, CBEPSSICh C HUM U C LENbIO
NeSITeIbHOCTH, UCIIPABIISS OIIMOKH, UCTIONB3YS CAaMOCTOSITEIBHO 10100paHHbIe CPEICTBA (B TOM
yucie u HTEepHET);



— CBOOOJIHO 1016308aMbCs BBIPAOOTAaHHBIMU KPUTEPHUSIMHU OLICHKH U CAMOOLIEHKH, HCXOIS U3
[EJIH ¥ UMEIOIINXCSL KPUTEPUEB, pa3inyasi pe3yibTaT U CIIOCOObI IeHCTBU;

— B XOJI€ IIPe/ICTaBJICHUs IPOEKTa 0a8amb OYeHK) €ro pe3yabTaTaMm;

— CaMOCTOATENBHO 0CO3HABamb TPUYHHBI CBOETO YycCIlleXa WJIM HEyCcleXa W HaXOIUTh
CIoCOObI BBIX0/1a U3 CUTYaAllUU HEYCIIeXa,

— yMemb oOyeHums CTENEHb YCHEIIHOCTH CBOEH HHAMBHIYaJbHON 00pa3oBaTeNbHON
NEeSITEIbHOCTH;

— Oasamb OYeHK)Y CBOUM JIMUYHOCTHBIM KadecTBaM U dYepTaM XapakTepa («KakoB s»),
OTIpEeIeIATh
HATPaBIICHUSI CBOETO PA3BUTHUS («KAKUM S XOUY CTAThy, «4TO MHE JIJISl 3TOTO HAMIO CIIEIATh)).
Ilo3nasamenvuwvie YY/I:

— QHAIU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOSamMb U 0000ujamb (DAKTHI U SBICHUS;

— ocywecmsnsimes CpaBHEHUE, KIIaCCU(UKALIMIO, CAMOCTOSITENIbHO BBIOMpAasi OCHOBAHHS U
KpUTEpUU JJI1 YKa3aHHBIX JIOTMYECKUX ONEepaluid; CTPOUTh KiIacCU(UKAILMIO IYTEM
JTUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPUIIAHWS);

— cmpoums JOTUYECKH OOOCHOBAaHHOE pacCyXJCHHE, BKIIOYAIOLIEe YCTAHOBIICHHE
MPUYNHHO-CJIEICTBEHHBIX CBS3EH;

— c030aeams MAaTEeMAaTUYECKUE MO/ICIIH;

— COCTaBJISITh TE3UCHI, pa3JIMYHbIC BHUABl IJIAHOB (MPOCTHIX, CJOXKHBIX U T.IL.).
[IpeoOpazoBbiBaTh HHGOPMAITHIO 3 OJHOTO BHUJIA B APYTOH (TaOIHITy B TEKCT, AHArpaMMy U TIp.);
— @bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMALIUH.

— yMemb onpeodensimb BO3MOXKHBIE HCTOUYHHKH HEOOXOIHMMBIX CBEICHHM, MPOU3BOIUTH
MOKWCK MH(POPMAINH, aHATH3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTD.

— TOHUMAs MO3UIMIO JAPYroro 4YeloBeKa, paziuuams B €ro pedu: MHEHHE (TOYKY 3peHus),
JTI0Ka3aTeNbCTBO (APTyMEHTHI), aKThl; THUIIOTE3bl, aKCHOMBI, TEOpUHU. [[J151 3TOr0 caMOCTOSTENIBHO
UCIIONIb30BAaTh PA3NIUYHbIC BUIBI YTEHHUs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIIaHUS.

— caMoMy co30asamb UCTOYHUKU MH()OpPMAIMKM PA3HOTO THIMA U ISl Pa3HBIX ayIUTOPHUH,
co0iro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBujia HHGOPMAIIMOHHONW 0€301aCHOCTH;

— yMemb UCNONL308amb KOMIBIOTEPHBIE W KOMMYHUKAIIMOHHBICE TEXHOJOTHH Kak
WHCTPYMEHT Il JIOCTIDKEHHS CBOUX Ieleidl. YMeTh BBIOMpATh aJIeKBaTHBIE 3ajiade
MHCTPYMEHTAJIbHbIE TPOrPAMMHO aliapaTHbIEe CPECTBA U CEPBUCHI.

Kommynuxamuenwie YY/I:

— CaMOCTOATEIBHO OpeaHu306vi6ams YIeOHOE B3aUMOJEUCTBHE B Tpymie (ONpeaemnsiTh
o0I1me ey, T0roBapuBaThCs IPYT C APYTOM | T.11.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NpU8OOUmMs apeymenmsl, NOATBEPKIas UX pakTamu;

— B JIUCKYCCHUH yMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HPU3HABAMD
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— MOHWMAasi TO3UIMIO JAPYroro, pasziuuams B €ro pedd: MHEHUEe (TOYKy 3peHHs),
JI0KA3aTeNbCTBO
(aprymeHTsl), GaKThl; THIIOTE3bI, aKCHOMBI, TEOPUH;

YMemb B3TISIHYTh Ha CUTYALMIO ¢ MHOM MO3ULUH U 00208apUEamMbCs C IIOJbMHU UHBIX MTO3ULHH.
NPEJMETHBIE PE3YJIBTATHI U3YYEHUA TEOMETPUU

I'eomerpuuyeckue Gpurypsl

Buinycknux nayuumcs



— TI0JIb30BAThCSl A3BIKOM T'€OMETPUU JJIsS ONMHCAHUS MPEIMETOB OKPYXKAIOUIEr0 MHUpa M UX
B3aMMHOT'O PACTIONIOXKCHHUS;

— pacmo3HaBaThb M M300pakaTh Ha YepTekax W PUCYHKAaX reoMeTpuyeckue (Urypsl U HUX
KOMOMHAIINH;

- KJacCU(UIMPOBATH TECOMETPUUECKHE PUTYPHI;

— HaxOJUTh 3HAYCHUS JJIMH JTMHEHHBIX SJIEMEHTOB (DUTYP U X OTHOIIICHUS, TPAYyCHYIO MEPY
yriaos ot 0 1o 180[?][?], IPUMEHSIS OTIpeJIeNIEHUs], CBOMCTBA M MPU3HAKU (DUTYP U UX DJIEMEHTOB,
oTHoOWEHHs HUryp (paBeHCTBO, MOA0OHE, CUMMETPUS, IIOBOPOT, MapaJlIeIbHBIN IEPEHOC);

— ONepUpoBaTh C HAYAJIbHBIMU TOHATHUSMU TPUTOHOMETPUHU U BBIMOJHATH 3JEMEHTapHbIC
orepanuu HaJl QyHKIUSIMU YTIIOB;

— JIOKa3bIBaTh TEOPEMBI;

— pemIaTth 3a/1a4M Ha J0Ka3aTelIbCTBO, OMMUPAsCh HA U3YYCHHBIE CBOMCTBA (PUTYP M OTHOIICHUN
MEXy HUIMH U IPUMEHSIS U3y4eHHbIE METObI JOKAa3aTeNIbCTBRA;

— pelIaTh HEeCIOXHBIC 33a/Ia4H Ha MOCTPOCHHE, IPUMEHSSI OCHOBHBIE alTOPUTMBI TTOCTPOCHUS
C TIOMOIIBIO IUPKYIIS U THHEHKHY;

— pemaTth IpocTeiire IIaHUMETPUUECKHE 3aJauH.

Buinycknux nonyuum 603mMoiCHOCMb

— o08nademv Memooamu peuleHus 3a0ay Ha 6blYUCIeHUEe U OOKA3AMENbCEO: MeMmoOOM Om
APOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos U MemoooM 2e0MempuiecKux
mecm mouex,

— npuobpecmu Onvim NPUMEHEeHUs a12ebpauidecko2o U mpueoHOMempuyecKko2o annapama u
uoetl 08UNCEHUSI NPU PeUUeHUU 2e0MeMPUYeCKUX 3a0a4;

- 061a0emb MpPAOUYUOHHOU CXeMOUl peulenus 3a0ay Ha NOCMPOEHUe ¢ NOMOWBIO YUPKYIA U
JIUHEUKU: aHaius, nocmpoenue, 00Ka3amenbCcmeo U Ucciedo8anue;

—  Hayyumuvcsa pewams 3a0aiyu Ha NOCMPOeHUe MemooOM 2eOMeMpPUYECKUX Mecm modex u
MemoooM HOOOOUA,;

— npuobpecmu OnvlM UCCIEO08AHUA CEOUCME NIAHUMEMPUYECKUX ueyp ¢ NOMOubIo
KOMNbIOMEPHBIX NPOSPAMM,

- npuobpecmu onvlm 8blNOJIHEHUs. NPOEKMO8.

H3MepeHue reomeTpu4ecKux BeJTUYMH
Buinycknux nayuumcs

— HCIIOJIb30BaTh CBOWCTBA WM3MEpPEHUs [UIMH, YIJIOB M IUIOIIAJEH MpH peUIeHUH 3ajad Ha
HAXO0XJICHUE TMHBI OTPE3Ka, UTHHBI OKPY>KHOCTH, NJTUHBI IYTU OKPYKHOCTH, TPAIyCHOW MEpPbI
yria;

— BBIYHCIATH TUIOMIAIA TPEYTrOJILHUKOB, IPSIMOYTOJIBHIKOB, TPAMEIHiA, KPYTOB U CEKTOPOB;

—  BBIYMCIATH JJIMHY OKPYXHOCTHU U JJIUHY AYTH OKPY>KHOCTH;

— BBIYHCIATh JAJIUHBI JIMHEWHBIX JJIEMEHTOB (DUTYp M WX YIJIbl, HCIONB3Ys H3yYCHHBIE
dbopMyiibl, B TOM uncie GOpMyIibl ATUHBI OKPYKHOCTU U JUIMHBI TIyTH OKPYXHOCTH, (DOPMYJIbI
wiomnianei puryp;

— pemath 33JaYd Ha JOKAa3aTEeJbCTBO C HCIIOJIb30BAaHHEM (OPMYJ IJIMHBI OKPYXHOCTH U
JUITMHBI YTU OKPY>KHOCTH, (popMyn mutomaneit puryp;

— pemath MpakTUYECKHE 3a/ayd, CBSI3aHHBIE C HAXOXKICHHEM TIE€OMETPHUYECKHUX BEIHYMH
(MCTIONB3YS MIPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTBA).

Buvinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCL:

- 8BIYUCTAMD niowaou Queyp, COCMABNIeHHbIX u3 08yx unu bonee
NPAMOY20JIbHUKO8, NAPANLENI02PAMMO8, MPey20lbHUKO8, Kpy2d U CeKmopa,

—  BLIYUCTAML NAOWAOU MHO20Y20NbHUKOS, UCNOAb3YS OMHOWEHUS PABHOBEIUKOCIU U
PABHOCOCMABNIEHHOCTU.

— NpUMeHAmMb aneeOpauyecKull U mpueoHOMempuyecKull annapam u uoeu O8UNCeHUs npu
peutenuy 3a7a4 Ha BBIYUCIICHUE TUIONIA/Iel MHOTOYT OJIbHUKOB.

Koopannartsi
Buvinycknux nayuumcs



— BBIYHCIATH JUTMHY OTpEe3Ka IO KOOPJHMHATAM €ro KOHIIOB; BBIYHCIISATH KOOPJIUHATHI
CEpeIUHBI OTPE3Ka;

— HCIIOJIB30BaTh KOOPIUHATHBIA METO/I JIIs1 H3y4EHUS CBOMCTB MPSAMBIX M OKPY>KHOCTEH.
Buvinyckuux nonyuum 603mMoACHOCHb

- 081a0emb KOOPOUHAMHBIM MeMOOOM peueHUs 3a0ad Ha 8bIYUCTEeHUe U O0OKA3AMeNbCME0;

- npuobpecmu Onvim UCHOIL30BAHUS KOMNBIOMEPHLIX NPOSPAMM OJisl AHAAU3A YACTHBIX
CIYYaAes 83aUMHO20 PACHONIONCEHUS OKPYHCHOCIEN U NPIMBLX,

—  npuobpecmu onvim 8bINOJHEHUs NPOEKMO8.

BekTopnl
Buvinycknux nayuumcs

— ONIEPHUPOBATh C BEKTOPAMH: HAXOJUTh CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJIaHHBIX
TE€OMETPHYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

— HaxOJUTh JIJIS1 BEKTOPOB, 3aJIaHHBIX KOOPJAMHATAMU: JJTMHY BEKTOPA, KOOPIUHATH CYMMBI 1
Pa3HOCTH JIBYX H 00Jiee BEKTOPOB, KOOPIAUHATHI IPOU3BEICHUS BEKTOPA HA YHCIIO, TPUMEHSISI TIPH
HEOOXOIUMOCTH TIEPEMECTUTEIIbHBIHN, COUeTATSIIBHBIN HIIH PACTIPEICTUTEIIbHBIN 3aKOHBI;

— BBIYHCIATh CKAISAPHOE TPOU3BEICHUE BEKTOPOB, HAXOMUTH YTOJ MEXIYy BEKTOPAMH,
YCTaHABIIMBATh MEPIICHIUKYIIIPHOCTD MPSMBIX.

Buvinyckuux nonyuum 603mMo#CHOCHb
—  081a0emb BeKMOPHLIM MEMOOOM Ol peuleHUs 3a0ay Ha BbIYUCTeHUe U OOKA3AMeTbCEO;
—  npuobpecmu onvim 8bINOJHEHUs NPOEKMO8.

COJAEPKAHUE KYPCA I'EOMETPHUMU 7-9 KJIACCOB

IIpocreiimme reomerpuyeckne Gurypbl

Touka, mpsmas. Otpe3ok, jgyd. Yrona. Buasl yrioB. CMexHble M BEPTUKAJIBHBIE YIJIBI.
buccektpuca yrna.

Ilepecekaromuecs u mnapaiuienbHble IHpsMble. [leprnennukyinspHele npsMble. lIpusHaku
NapaJuIeIbHOCTH NpsMBIX. CBOWCTBA NapajuIeabHBIX MPsAMBIX. [IepneHauKyisap U HaKJIOHHAs K
IPSIMOMA.

MHOroyroJibHuKH.

Tpeyronsuuku. Bunsl TpeyronbHuKOB. Meamnana, OMCCEKTpHCA, BBICOTA, CPEAHSAS JHMHUSA
TpeyrojapHuKa. [Ipu3Haku paBeHCTBa TpeyrosbHUKOB. CBOMCTBAa U MPU3HAKU PABHOOEIPEHHBIX
TpeyroiabHUKOB. CepelMHHBIN nepneHauKysap orpe3ka. CyMMa yrioB TpeyrojibHUKa. BHemHue
yriasl TpeyronbHuka. HepaBeHcTBO TpeyronpHuka. COOTHOIIECHHS MEXAYy CTOPOHAMHU M YIJIaMU
TpeyronsHuka. Teopema [Tudaropa.

[Tono6HbIe TpeyroabHUKH. [Ipu3HaKu mogo6ust TpeyrosibHUKOB. Touky nepeceyeHns Meauas,
OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHAUKYISIPOB CTOPOH TPEYrojbHHKA.
CBoiicTBO OHMCCEKTpHCHl TpeyrojibHHUKa. Teopema @ayeca. MeTpuU4ecKkne COOTHOIICHHUS B
IPSIMOYTOJIBHOM — TpeyrosibHUKe. CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC OCTpOro yria
PSIMOYTOJIBHOTO TpeyrojibHuka W yriioB oT 0 mo 180°. dopmysibl, CBS3bIBAIONIME CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHIE€HC OJHOIO M TOro ke yria. Pemenue TpeyroiabHukoB. Teopema
CHUHYCOB U TEOpEMa KOCUHYCOB.

UYeteipéxyronpHuku. [lapamienorpamm. CBoiicTBa M MNpPHU3HAKK —TapajuiesorpaMmma..
[IpsimoyronapHUK, poMO, KBapaT, UX CBOWCTBA U pu3Haku. Tparnerus. CpeqHsist TMHUS Tparenuu
U €€ CBOMCTBA.

MHoroyroiapHuku.  Beimykisle  MHoOroyronbHuku.  CyMMa — YIVIOB  BBIIIYKJIOTO
MHOTI'OYrojbHUKa. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHOCTB U KpyrI. ['eoMeTpryeckne NOCTPpOCHUs!

OKpy’>KHOCTB U KpYT. DJIEMEHTBI OKPYKHOCTH M Kpyra. LleHTpalbHbIC U BIINCAHHBIC YIJIBI.
KacarenpHast k OKpyXHOCTH U €€ cBolcTBa. B3auMHOE pacnosioskeHue NpsMON U OKPYXHOCTH.
OnucHHas ¥ BIOMCAHHasg OKPYXXHOCTH  TpPEYTrOJIbHMKA. BrucaHHble U ONMCaHHbBIE
YEeTBIPEXYTOJIBHUKY, UX CBOWMCTBA U MPU3HAKU. BriricaHHbIE ¥ ONIMCaHHBIE MHOTOYTOJIbHUKHY.



I'eomerpuyeckoe wmecto Touek (I'MT). CepenuHHBIA TEPHEHIUKYISP OTpe3ka U
Ouccexrpuca yrna kak ['MT.

['eomeTpuyeckre MOCTPOEHUS UPKYJIEM U JIMHEHKOW. OCHOBHBIE 33/1aud Ha MOCTPOCHUE:
IIOCTPOEHUE YIJIa, PABHOTO JIaHHOMY, IOCTPOEHHUE CEPEIMHHOIO MEPHNEHAMKYISpa AAHHOIO
OTpE3Ka, MOCTPOEHUE MPAMOM, TPOXOIAALIEH Yepe3 JaHHYIO TOUKY U MEPHEHIUKYIIPHON TaHHON
psIMOM, TTOCTPOCHHE OUCCEKTPHCH AaHHOTO yria. [locTpoeHue TpeyroiapbHUKa MO 3aJaHHBIM
sneMmenTaM. Meron I'MT B 3agauax Ha MOCTPOCHHUE.

HN3mepeHue reoMeTpu4ecKMX BeJTUIUH

Jnmuna otpeska. PaccTositHue Mexmy AByMs ToukaMu. PaccTosiHMe OT TOYKHM 10 TPSIMOM.
Paccrosinre Mexy napaniebHbIMUA MPSIMbIMU.

[lepumeTp MHOTOYTOJIBHUKA.

JnvnHa okpykHOCTH. [[IMHA 1yr¥ OKPYKHOCTH.

I'panycHas mepa yria. BennunHa BOMCaHHOTO yria.

[MonsTne mnnomaau MHOroyronbHUKa. PaBHOBenmukue ¢urypbl. Haxoxaenwe ruiomanu
KBaJpara, NpsIMOYrOJIbHUKA, TapAJIJIEIOrpaMMa, TPEYTrOJIbHUKA, TPANCLUH.

[Monsarue mnomanu kpyra. [lnmomane cexktopa. OTHOIIEHUE MIIOLIa el TOTOOHBIX QUTYD.
JexapToBbI KOOPAUHATHI HA MJIOCKOCTH

®opMyna paccTOsTHUS MeXAYy ABYyMs Toukamu. KoopauHaTel cepeiuHbl OTpe3Ka. Y paBHEHUE
burypsl. YpaBHEHHE OKPY)KHOCTH U MPSAMOKN. YTIIOBON KOADHOUIIMEHT MPSIMOH.

BekTops!

[Tonsitue BexkTopa. Moayns (mmuHa) BekTopa. PaBHBIe BekTOpbhl. KoyummHeapHBIE BEKTOPHI.
Koopaunatel BekTopa. CiokKeHHME M BBIYUTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIO.
CxkanspHoe npou3BeieHne BEKTOpoB. KocnHyC yria Mexay AByMsl BEKTOpaMHU.
I'eomeTpnueckne npeodpazoBaHus

[Tonsitue o mpeoOpaszoBanuu Gurypsl. JIBmxeHue ¢urypel. Buabl nBMOKeHHS (QUTYPHI:
napajieNbHbIA IEPEeHoC, OceBasi CHMMETpHs, TOBopoT. PaBuble urypsl. 'omoterus. [logobue
dburyp.

DJIeMEHThI JIOTHKH

Onpenenennie. AkcuoM U Teopembl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT MNPOTHBHOTO.
Teopema, oOpartnas nanHoi. Heo6xoanMoe 1 JoctaTtouHoe yciaoBue. YOoTpeOieHne J0rHuecKuX
CBSI30K €Clld..., MO ..., mo20d U MoJIbKO mMo20d.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH.

N3  wucropum  reomerpum, «Hauama» EBknmpma.  Wcropuss  maroro  mocrtysara
EBknmuna. Tpuronomerpus — Hayka 00 M3MEPEHUU TPEYroidbHUKOB. [locTpoeHue mpaBUIIBHBIX
MHOTOYyTOIRHUKOB. Kak 3apommnacek uaes xkoopauHat. H.M. Jlo6aueBckuii. JI. Ditnep. dDaec.
[Mudarop.

Konuuecmeo konmponvnwix pabom:. 7 xnacc -6 8 xmacc- 7 9 knacc - 6
TEMATHYECKOE IINTAHUPOBAHHUE.

7 KlIACC
Homep Koua-
Conep:xkanue  y4eOHOro
8 BO OcHoBHbIEe BU/IbI 1€SIT€IbHOCTH
MaTepuaJa
4acos

I'naea 1. IlpocTeiinmue reomeTpuueckne (PUrypebl U UX cBoiicTBa 11yacos

Touku u psiMbIe 1 Tlpusodums npuMepbI reoMeTprYecKux puryp.

Onucwiéamsb TOUKY, IPSMYIO, OTPE3OK, JTyd, YTOI.

OTpe30K u ero AnrMHa
Dopmynupogamsv: onpedenenus. paBHBIX

MEXy IByMsI TOUKaMH, JOMOTHUTEIHHBIX JTy4ei,
Pa3BEPHYTOrO yTiia, PaBHBIX yIJIOB, OMCCEKTPHCHI

AW |IDN]| P

2
JIyu. Yron. U3smepenue yrios 2 OTpE3KOB, CEPEANHBI OTPE3Ka, PaCCTOSTHUS
2

CMeXHBIE U BEPTUKAIIbHBIC
YTIIBI




5 [epieHquKyIIpHBIE TPSIMBIC 1 yTia, CMEXHBIX U BEPTUKAIBHBIX YTJIOB,
5 AKCHOMAL 1 MEPECEKAOLIMXCA MPAMBIX, MEPIICHMKYIAPHBIX
MPSIMBIX, IEPIICHANKYJIISIPa, HAKIIOHHOH,
[ToBTOpenue u 1 paccTosiHUS OT TOYKH 10 IPAMOU; c80Licmada.
cUCTeMaTu3alus y4eOHOro PacToNIOKEHHS TOUYEK Ha TPSIMOM, U3MEPCHHS
Marepuana OTPE3KOB U YTIJIOB, CMEXXHBIX U BEPTUKAIBHBIX
YTJIOB, IEPIICHANKYISPHBIX TPSIMBIX; OCHOBHOC
Kontponbras pabora Ne 1 1 CBOJCTBO MPSAMOI.
Knaccupuyuposamp yril.
Jloka3zvieams: TEOPEMBI O MIEPECEKAIOITNXCA
MIPSIMBIX, O CBOMCTBaX CMEKHBIX M BEPTHUKAITEHBIX
YTJIOB, O €MHCTBEHHOCTH TPSMOIA,
MIEPICHANKYIIIPHON TaHHOM (Ccydai, Korma
TOYKA JISKUT HA JAHHOU MPSIMOHA).
Haxooums niviHy O0Tpe3Ka, rpalyCHyI0 Mepy
yIJia, UCTI0JIb3Ysl CBOMCTBA UX U3MEPEHHUI.
H3z00pasicams ¢ IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB I'€OMETPUYECKUE (PUTYPHI:
OTPE30K, JIyd, YTOJ, CMEKHbIE U BEPTHKAIbHBIC
YTIIBI, IEPIIEHAUKYISIPHBIE TIPSIMBIE, OTPE3KH U
JYYH.
Tlosichams, 4TO TaKOE aKCUOMA, OTIPE/ICIICHHE.
Pewams 3agaqm Ha BEIYNCIIEHUE U
JIOKA3aTeIIbCTBO, MTPOBOJIS HEOOXOMMBIE
JTIOKa3aTeIILHBIC PacCyKICHUS
I'naga 2. Tpeyroasuuku 12 yacos
7 PaBHEIC TpeyTrONbHUKH. 2 Onucwieams CMBICT TIOHSTHSI «PaBHBIC (PUTYPBD».
Bricora, mennana, [TpuBOIUTH MPUMEPHI PaBHBIX QUTYP.
OmcceKkTpuca TpeyroiIbHIKA H306pasicams 1 HAXOAUTH HA PUCYHKAX
3 TlepBEtii 1 BTOpoii Ipu3HAKH 3 PaBHOCTOPOHHNE, paBHOOEAPEHHBIE,
MPSIMOYTOJILHBIC, OCTPOYTOJBHBIC,
PaBCHCTBA TPCYTOTBHHKOB TYTIOYTOJILHBIE TPEYTONBHUKN U UX 3JIEMEHTHI.
9 PaBHOOEIpEeHHBII 3 Knaccugpuyupoeamsv TpeyroNbHUKH 110 CTOPOHAM
TPEYTOJIBHUK U €r0 CBOMCTBA U yrJiam.
Dopmynuposams. onpedenerus; OCTPOYTOILHOTO,
10 [Tpu3Haku paBHOOEIPEHHOTO 1 TYIOYTOTBHOTO, TIPMOYTONBHOTO,
TpeyrosibHiKa paBHOOCPEHHOTO, PABHOCTOPOHHETO,
11 Tpetuii npu3HaK paBeHCTBA 2 Pa3HOCTOPOHHETO TPEYTOIBHUKOB; OMCCEKTPUCHI,
TPEYTOJIbHUKOB TeopeMLI BBICOTBI, MCIIMAHBI TPCYT'OJIbHUKA; PaBHBIX
TPEYTOIBHHUKOB; CEPETMHHOTO MEPIIEHANKYJISIpa
KontponbsHas pabora Ne 2 1

OTpe3Ka; MEPUMETPA TPEYTOJIbHUKA;
ceoticmea; paBHOOEAPEHHOTO TPEYTOJIbHUKA,
CepeINHHOTO TepIIEHANKYIISIpa OTpe3Ka,
OCHOBHOTO CBOMCTBA paBEHCTBA TPEYT OJIbHUKOB;
Npu3HaKy: paBeHCTBA TPEYTOJILHUKOB,
PaBHOOEAPEHHOTO TPEYTOIHHHKA.

Jloka3zvieams TEOPEMBI: 0 €TUHCTBEHHOCTH
NpsSMOM, IEPIICHANKYIISIPHON NaHHOM (cTyJai,
KOT/Ia TOYKA JIGKUT BHE JAaHHOU TIPSIMOW ); TPU
MIPU3HAKA PABEHCTBA TPEYTOJIBHUKOB; MTPU3HAKU
paBHOOEIPEHHOTO TPEYTrOJbHHUKA; TEOPEMBI O
CBOMCTBaxX CEpEAMHHOrO NEPIEHIUKYIISApA,
paBHOOEAPEHHOTO U PABHOCTOPOHHETO
TPEYTrOJIbHHUKOB.

Pasvsacname, 4T0 Takoe TEOpEMa, OMUCHIBATH




CTPYKTYpY Teopembl. OOBSICHITH, KaKyIO
TeopeMy Ha3BIBAIOT OOPATHOM MaHHOH, B 4éM
3aKJTFOYAETCS] METOJI JOKa3aTeIbCTBA OT
npoTuBHOTO. [IpUBOAUTE IpUMEPHI
HCIIOJIb30BaHUS 3TOT'0 METO/IA.

Pemats 3amaun Ha BRIYUCICHUE U
JIOKa3aTeNIbCTBO

I'naga 3. Ilapanienbubie npsimbie. CyMMa yriioB TpeyroapHuka 12 yacos

13 [TapamienbHble IpsAMbIE 1 Pacnosnasams Ha yepTexax napajeibHble
14 [Ipu3Haky napauieabHOCTH 1 IrjIpHMHe' .
300paxkaTh C TOMOIIBIO THHEWKH U YTOJTbHUKA
TPAMBIX napajieNbHbIe MPsSMBbIE.

15 CBolicTBa MapauIeIbHBIX 2 Onucvleamsb yTIIbI, 00pa30BaHHBIC TTPH

MPSIMBIX MIEPECCUCHNUH ABYX MPSMBIX CEKYIIICH.
Dopmynuposams: onpedenenus.: mapaleIbHBIX

16 Cymma yriios TpeyronbHuKa 8 NPSIMBIX, PACCTOSHUS MEXTy TTapalieIbHBIMU

17 ITpsiMOyTONBHBIIH 1 MIPSIMBIMH, BHEIITHETO yTiia TPEYTOJIbHUKA,
TPEeyTroNbHUK TUTIOTEHY3bI U KaTeTa; C8oUCmaed. apalieIbHBIX

- NPSMBIX; YTIIOB, 00pa30BaHHBIX TPU
18 CBoficTBa MPAMOYTOITLHOTO 2 TnepeceyeHtt NapasIelIbHBIX TIPAMBIX CEKYILEit;
TpeYTOIbHIKA CYMMBI yJIOB TPEYTOJILHUKA; BHELIHETO YIJIa
TMoBToOpenue 1 1 TPEyroJbHUKA; COOTHOIICHUH MEXTy CTOPOHAMU
CHCTeMATH3aLusl y4eGHOro 1 YTJIaMH TPEYTOJBHHK; MPAMOYTOBHOTO
Marepuana TPEYTOJbHHUKA,; OCHOBHOE CBOMCTBO
napauIeTbHBIX MPSIMBIX;

KontpounsHas pabora Ne 3 1 npusHaKy. NapayieIbHOCTH MPSIMBIX, PABCHCTBA
MPSIMOYTOJLHBIX TPEYTOIBLHUKOB.
Jloka3zvieams: TEOPEMBI O CBOMCTBAX
napayiebHBIX TIPSMBIX, O CYMME yTJIOB
TPEyrolbHHUKA, O BHEITHEM YTIIE TPEYTOJIbHUKA,
HEPAaBEHCTBO TPEYTOJIbHHUKA, TECOPEMBI O
CpaBHEHHHU CTOPOH U YTJIOB TPEYTOJIbHUKA,
TEOPEMBI 0 CBOMCTBAaX MPSAMOYTOJIBHOTO
TPEYTOJbHHKA, TPU3HAKH MMapaJIeIbHBIX
MIPSIMBIX, PABEHCTBA MIPSIMOYTOIBHBIX
TPEYroJHHUKOB.
Pewams 3a1aun Ha BEIYMCIICHUE U
JIOKa3aTeIIbCTBO

I'naga 4. Oxpy:xHOCTH ¥ KpYT. 'eomeTpnueckue mocrpoenus 11 yacos

19 ['eometpuueckoe mecTo 1 Toscnams, 4TO Takoe 3a/1a4a Ha MOCTPOCHUE;
TodeK. OKPY>KHOCTB Ml KPYT reomeTpudeckoe Mecto Touek (I'MT).

20 Hekotopsle cBoiicTBa 2 gpngo;[mb npuvepel IMT. "
oxpyKHocTH. KacaTebmas K 30 panCfZl’l/lb Ha PUCYHKaX OprX(HOCTI? u eé
OKpYKHOCTH 3JIEMEHTBI;, KaCATEIBHYIO K OKPYKHOCTH;

OKPY>KHOCTbh, BITUCAHHYIO B TPEYTOJILHUK, U
21 OnucaHHas U BIVCAHHAS 2 OKPY>KHOCTb, OTIMCAHHYIO OKOJIO HETO.
OKPY>KHOCTH TPEYTOJIbHHUKA OnuceIBaTh B3aMMHOE PACIIOIOKECHUE
OKPY>KHOCTH U TIPSIMOH.
22 3ajiadH Ha IOCTPOEHKE 2 Dopmynuposamsv: onpedenenus. OKPYKHOCTH,
23 MeTton F€OMETPUYECKUX MECT 2 Kpyra, ux 3JICMCHTOB;, KacaTelIbHOI K

TOYEK B 3aJla4ax Ha
MOCTPOCHUE

OKPY>KHOCTH; OKPYKHOCTHU, OIIUCAHHOM OKOJIO
TPEYTOIbHHKA, U OKPY>KHOCTH, BIIFICAHHOM B




[ToBTOpenue n
CHUCTEMAaTH3ANMsI YIeOHOTO
MaTtepuaia

TPEYTONBbHUK; C80UCMBA: CEPETUHHOTO
nepreHanKysapa kak [ MT; 6uccekTpuch yrira
kak 'MT; kacaTeabHON K OKPYXKHOCTH;

KontponbsHas pabora Ne 4

JuaMeTpa M XOp/bl; TOUKH NEpeceUeHNs
CEPEIMHHBIX MEPIEHINKYISIPOB CTOPOH
TPEYTOIbHHKA; TOUKH MEPECEUCHHSI OUCCEKTPUC
YTJIOB TPEYTONBHUKA; NpU3HaKy KacaTeabHOM.
loka3zvieams: TEOPEMBI O CEPETUHHOM
MePIEHANKYIIApE U Onccekrpuce yria kak [ MT;
0 CBOMCTBaX KacaTelIbHOM; 00 OKPYKHOCTH,
BIIMCAaHHOH B TPEYTOJLHUK, OTMCAHHON OKOJIO
TPEYTOIbHHKA; MPU3HAKY KacaTeIbHOM.
Pewams ocHOBHBIE 331a41 HAa TIOCTPOEHHE:
MIOCTPOEHUE YIJIa, pABHOTO JaHHOMY;
MIOCTPOEHHUE CEPEANHHOTO MEPIEHIUKYIIApa
JAHHOTO OTPE3Ka; MOCTPOEHHUE MPSMOH,
MIPOXOJISIIEH Yepe3 NaHHYIO0 TOUKY U
MEPIEHANKYIAPHON TaHHON TPSMOi];
MOCTPOEHNE OUCCEKTPUCH JAHHOTO YTJIa;
MOCTPOEHHUE TPEYTOIBHIKA 10 IBYM CTOPOHAM U
YTy MEXJly HUMH; TIO CTOPOHE U IBYM
MPUICKAITUM K HEH yIriiam.

Pemate 3amaun Ha nmoctpoenue metojoM ['MT.
Cmpoums TPEyTOJIBHUK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BEIUNCIIEHUE,
JTIOKA3aTeNbCTBO U TIOCTPOEHHE

O0001IeHHe U cHCTEMATH3

anus 3HAHMI ydammxcs 8

YupaxxHeHus JJisi TOBTOpEeHUs Kypca 7 7
KJlacca
Kontponbras padora Ne 5 1

TEMATHYECKOE INTAHUPOBAHHUE

8 knacc
Homep Koa-
Coaepixanue y4eOHOro
8 BO OcHOBHBIE BU/IbI 1€SITEJIbHOCTH
MaTepuaJa
4acoB
TI'nasa 1. YeTbipéxyronbuuku 22 yaca
1 YUeThIpEXYroJabHUK U €r0 2 TlosacHamy, 4TO TaKO€ YETHIPEXYTOJIBHUK.
AIIEMEHTHI OnuchIBaTh 3JIEMEHTHI YETHIPEXYTOHHHKA.
., Pacnosnasams BEITyKIIbIE ¥ HEBBITYKIIBIC
2 [Napannenorpamm. CBoiicTBa 2 N
YETHIPEXYTOILHUKY.
napajuiesiorpaMMa
H300pasxcamv 1 HAXOAUTH HA PUCYHKAX
3 [MpusHaku mapanienorpaMma 2 YEeTBHIPEXYTOJILHUKHU Pa3HBIX BUIOB U UX
4 - ) JJIEMEHTHI.
PAMOYTOJIEHUK Dopmynuposams:
5 Pom6 2 onpedenenusi: apalIeIorpaMMa, BEICOTHI
napajuiejorpaMma; IpsMOyroiIbHHKA, poMOa,
6 Ksaspar 1 KBaJlpaTa; cpeHel TMHUU TPEYTroNbHHUKA,
KoutpossHas pabora Ne 1 1 TpaIeIiy, BRICOTHI TPAIICIIUH, CPETHEH THHUN
Tparenuu; NEHTPAIILHOTO YTila OKPYKHOCTH,
7 CpenHsa THHAS TPEYTOJIbHUKA 1




8 Tpanerus 4 BITMCAHHOTO yTJIa OKPY>KHOCTH; BIIMCAHHOTO U
OTMCAaHHOTO YeTHIPEXYTOJIHHIKA;
9 enTpanbpHble ¥ BIUCAHHBIE 2 N .
ceoticmaa. TiapajieorpaMMma,
YT MPSIMOYTOJILHUKA, poMOa, KBaJpaTa, CPeITHUX
10 BnrcaHHbIe U ONUCaHHBIE 2 JIUHUHA TPEYTOJIbHUKA U TPATICIMH, BITUCAHHOTO
YeTHIPEXYTOMBHUKU yTJa, BIUCAaHHOTO U OMMCAHHOTO
YEeTHIPEXYTOJILHUKA;
KomrpomsHas pabora Ne 2 1 npuzHaky: MapajienorpaMma, NpsMOyroJbHUKA,
pomMOa, BIIMCaHHOTO U OMHMCAHHOTO
YETBIPEXYTOJILHUKA.
Jloxazvieams.: TEOPEMBI O CYMME YTJIOB
YETBIPEXYTOJILHUKA, O TPaJlyCHON Mepe
BITMCAaHHOTO yTJa, O CBOMCTBAX M MPHU3HAKAX
napajuieJIorpaMMa, mpsiMOyTOJIbHHAKA, POMOa,
BIIMCAHHOT'O U OMHCAHHOTO YETHIPEXYTOMbHUKA.
Ipumensame N3yueHHBIE OTIPEIEICHNUS,
CBOICTBA M MPU3HAKH K PEIICHUIO 3a7a4
I'naea 2. llogodue TpeyroibHuKoB 16 yacos
11 Teopema ®aneca. Teopema o 6 Dopmyauposamn.: onpeoeserie TTOTOOHBIX
MIPOTOPITHOHATBHBIX OTPE3KAX TPEYTOIBHHUKOB; C80liCcMEa. MENaH
12 TToROGHBIE TpeyrOTbHIKA 1 TPEYTrOoNbHHUKA, OUCCEKTPUCHI TPEYTOTIbHIIK,
MePeCceKaroNnuxcsa X0pI, KacaTeIbHON
13 [epBrlit mpu3HaK mogoous 5 U CeKylIeil;
TPEYTOJIbHUKOB npu3HaKu moa00us TPEYTrOIbHUKOB.
N N Jloxazvieams.: meopemsbi: Daneca, o
14 Bropoii i Tpetuii npusnaxu 3 MIPOMOPIIMOHATBHBIX OTPE3KaX, O CBOMCTBAX
1071061 TPEyrobHIKOB MEJIMaH TPEYTOJIbHUKA, OUCCEKTPHUCHI
KOHTpOHBHa?I pa60Ta No 3 1 TPEYrojibHHKa, ceoticmea: TMEPECCKAOIIUXCA
XOpJ, KacaTeIbHOM U CeKyIIeH;
NpUsHaKy OA00HUS TPEYTOIILHUKOB.
Ilpumenamo U3y4eHHBIC ONPEICTICHUS,
CBOICTBA M MPU3HAKH K PEIICHUIO 3a7a4
I'naga 3 .PenieHue NpsiMmoyroJibHbIX TPEyroJbHUKOB 14 yacos
15 Metpuueckue COOTHOIICHUS 1 Dopmynuposams. onpedeieHus. CUHYCa,
B MIPSIMOYTOJILHOM KOCHHYCa, TAHTCHCA, KOTAHTEHCA OCTPOTO YIJia
TPEYTOJIbHHUKE MPSIMOYTOJIFHOTO TPEYTONBHUKA;
16 Teopema [udaropa 5 c601icmea. BBIpAXAIONINe METPUICCKUE
COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE
KontponbsHas pabora Ne 4 1 U COOTHOIIIEHUS MEXY CTOPOHAMHU U
3HAYCHUSMH TPUTOHOMETPHUECKUX (PYHKITUH B
17 Tpuronomerpricckue 3 MPSIMOYTOJILHOM TPEYTOJIBHUKE.
(byHKUMK OCTpOTO yria 3anucvisams TpUroHOMETpUIECKUE GOPMYIIHI,
TIpAMOYTONIEHOTO BBIPAXXAIOIINE CBSA3b MEXKILY
TPeYTobHIKA TPUTOHOMETPUICCKUMHE (DYHKITUSIMH OHOTO U
18 Pemienue npsMoyTroabHbIX 3 TOr'o XK€ OCTPOro yria.
TPEyroNbHUKOB Pewams ipssMOyTOIBHBIE TPEYTOTBLHUKH.
Lokazvieams: meopemy 0 METPUUECKHUX
KontponbsHas paborta Ne 5 1

COOTHOIICHHSX B IPSIMOYTOJIBHOM
TpeyroibHuKe, Teopemy Iludaropa; hopmyor,
CBSI3BIBAIOIIUE CUHYC, KOCHHYC, TAHT€HC,
KOTaHIe€HC OJJHOTO M TOTO YK€ OCTPOTO YTIia.
Bvb1600ums 0CHOBHOE TPUTOHOMETPHUECKOE
TOXKJICCTBO U 3HAYCHUS CHHYCa, KOCHHYCA,
TaHI€HCa U KOoTaHreHca A yriaos 30°, 45°, 60°.




Tpumensimos M3y4eHHBIC ONIPENICIICHNUS, TEOPEMBI
1 (hOpMYJIBI K PELICHUIO 32134

TI'nasa 4. Muoroyroasuuku.. Ilnomaas maoroyroabauka 10 yacos

19 MHOroyroiasHUKH 1
20 ITonsTre maomagu 1
MHOTOYTOJbHUKA.
[Tnomanp NpIMOYTOIEHIKA
21 [Tnomane napamnenorpamma 2
22 [Inomane TpeyronpHuKa 2
23 [Tnomane Tpamerun 3
KontponbsHas pabora Ne 6 1

Tosichsamy, 9T0 TaKOE TUIOLIAb
MHOTOYTOJIbHUKA. OMUCHIBATH MHOTOYTOJIbHUK,
€r0 AJICMEHTBI; BHITYKJIbIC H HEBBIMYKIIbIC
MHOTOYTOTBHUKHU. M300paXkaTh U HAXOAUTh Ha
PHUCYHKaX MHOTOYTOJIBHUK M €r0 3JICMEHTHI;
MHOTOYTOJIbHUK, BITUCAHHBINA B OKPYKHOCTh, U
MHOTOYTOJBHUK, OMTUCAHHBIN OKOJIO
OKPYKHOCTH.

Dopmyruposams. onpedesieHust: BIMCAHHOTO U
OITKUCaHHOTO MHOTOYTOJIbHHUKA, TIJIOIIAIH
MHOTOYTOJbHUKA, PABHOBEITUKHX
MHOTOYTOJIEHUKOB; OCHOBHbLE

€801icm6a TUIOIIAN MHOTOYTOJIbHUKA.
Hoxaszvieamsb: TEOPEMBI O CyMME YTJIOB
BBIMYKJIOTO N-yrOJbHUKA, TJIOMIATH
IPSMOYTOJIbHUKA, TUIOIIA M TPEYTOJIbHUKA,
TUTONIA A TPATICIIHH.

Tpumensimos M3y4eHHBIC ONIPENICIICHNUS, TEOPEMBI
1 (hOpPMYJIBI K PELICHUIO 32134

HOBTOpeHl/Ie H CUCTEMaTUu3auusd

yqeﬁﬂoro MaTtepuaJia 6 yacoB

YnpaxxHeHus 111 TOBTOPEHUS Kypca 8 5
KJacca
Kontponbnas padora Ne 7 1

TEMATHYECKOE INTAHUPOBAHHUE

9 knacc
Homep Kou-
Conep:xkanue yueOHOoro
8 BO OcHOBHBIE BUBI A€SITEIbHOCTH
MaTepHaJa
qacoB
I'naea 1. Pemienue TpeyroibHUKOB 16 yacos
1 CuHyc, KOCHHYC, TAHT'€HC U 2 Dopmynupogams: onpeoenenus; CuHyca,
xotanrenc yrna ot 0 1o 180° KOCHHYCa, TaHTeHca, KoTaHreHca yria ot 0 10
180°; ceoticmeo CBSI3M IUTHH AWATOHATICH U
2 Teopema KOCHHYCOB 3
CTOPOH Napajiesorpamma.
3 Teopema cuHycoB 3 Dopmynuposams N pa3bsCHITh OCHOBHOE
4 P 3 TPUTOHOMETPUIECKOE TOKAECTBO. BEIUHMCIATH
CIICHUC TPCYTOMEHHKOB 3Ha4YEeHUE TPUTOHOMETPUUECKON (HYHKIIMH yria
5 q)opMyH])I U1 HAXOKJICHUS 4 10 3HAYCHUIO OJHOU U3 ero 3aJJaHHBIX (bYHKLII/Iﬁ
IUIOLAIU TPEYTOJIbHUKA @0pMyﬂup06CIMb " JOKa3bIBaTh TCOPCMBIL:
CHHYCOB, KOCUHYCOB, CJIEICTBUS U3 TEOPEMBI
Kontponbnas padora Ne 1 1

KOCHHYCOB W CHHYCOB, O TIIOIIAH OTIMCAHHOTO
MHOTOYTOJIbHUKA.

3anucvisams 1 TOKa3LIBATH POPMYIIBI JIIIS
HaXO)KJIEHUS IUTOMIAAN TPEYTOIbHUKA, PAIyCOB
BIIMCAHHOMN U OMHUCAHHON OKPYKHOCTEU
TPEYTOJIbHUKA.

Ipumensame N3yueHHBIE OIIPEIEIICHNUS, TEOPEMBI
1 (GOPMYIIBI K PEIICHUIO 3a/1a4




I'naea 2. llpaBuiibHbIE MHOTOYTOJbHUKH 8 4acoB

6 [IpaBunbHEIE 4 THosacuams, 4TO Takoe LEHTP M LEHTPATBHBIN
MHOTOYTOJIBHHUKH U UX YTOJI TIPaBHILHOTO MHOTOYTOJIBHHAKA, CEKTOP U
CBOMCTBA CETMEHT Kpyra.

7 Jimna oxpyssocTi, [omas 3 @0pMyJZup06anb." 0I’lpf()€ﬂ€l—lue MPaBUIBHOTO

MHOTOYTOJIBbHUKA; C80LCMEa TIPABUIBHOTO

pyra MHOTOYTOJIbHHKA.

KonTponbHas pabota Ne 2 1 Llokasvisams CBOMCTBA NPABUIBHBIX
MHOTOYT'OJIbHUKOB.
3anucvieams 11 pazbACHATH (HOPMYIIBI ITTHHBI
OKPY’KHOCTH, TIOMIAIA KPyTa.
3anucvisams 1 JOKA3BIBATH POPMYIIBI ATTHHEI
IYTH, TUIOLIaIU CEKTopa, (GOPMYIIBI IS
HaXOXKJIEHUS PaJNyCOB BITMCAHHON 1
OTMCaHHOW OKPYXHOCTEH MPaBUILHOTO
MHOTOYT'OJIbHUKA.
Cmpoums ¢ IOMOIIBIO MUPKYJIISI U THHEHKH
MPaBUIIBHBIC TPEYTOJIBHUK, YETHIPEXYTOIBHUK,
HIECTHYTOJIbHUK.
Ipumensame N3yueHHBIE OIIPEIEIICHNUS, TEOPEMBI
1 (hOpMYJIBI K PELICHUIO 32134

I'nasa 3. JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH 11 yacoB

8 PaccrostHre Mex Ty IByMS 3 Onucwvieams IPSIMOYTOIEHYIO CUCTEMY
TOYKaMH C 33JaHHBIMHU KOOpJUHAT.
koopauHatamu. KoopauHatsl Dopmynupogams: ONpeaeIeHIEe YpaBHEHHS
CepeNHBI OTpe3Ka (buryphl, HEOOXOAMMOE U JIOCTATOYHOE YCIOBUS

9 VpasHenie Guryps. 3 gapannem,Hocm JIBYX TPSAMBIX.

VpaBHeHHe OKpyKHOCTH anucvléams N JOKa3bIBaTh GOPMYJIBI
paccTOosSHUS MEXAY ABYMS TOUKaMH, KOOPJUHAT

10 YpaBHeHUE MpsIMOi 2 CEepEeMHbI OTPE3KAa.

N Buvisooums ypaBHEHHE OKPYKHOCTH, 00IIICE

11 ymOB?H Koo pummenT 2 ypaBHEHHUE MPSIMOH, ypaBHEHHUE MIPSIMOI €

fIpAMon YIIIOBBIM KO3 (UITMEHTOM.
KonrtponbHas padota Ne 3 1 Loxazvieams HEOOXOIUMOE U IOCTaTOYHOE
YCIIOBUE MApAIICIEHOCTH IBYX MPSIMBIX.
Ipumensame N3yueHHBIE OIIPEIEIICHNUS, TEOPEMBI
1 (hOpMYJIBI K PELICHUIO 3a1a4
TI'nasa 4. Bextopsl 12 yacoB

12 [TonsiTre BexkTOpa 2 Onucviéamsb TOHITHS BEKTOPHBIX M CKAJISIPHBIX
BEIMYMH. VITIOCTpUpPOBATh OHITHE BEKTOPA.

13 Koopaunatsl BekTopa 1 @ ) ) .

OPMYIUPOBANDL: ONpedesieHUs. MOy

14 Cro)xeHne ¥ BEIYUTaHHE 2 BEKTOpPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX

BEKTOPOB BEKTOPOB, KOOPAMHAT BEKTOPA, CYMMBI
BEKTOPOB, Pa3HOCTH BEKTOPOB,

15 YMHOXEHHE BEKTOpa Ha JHCII0 8 MIPOTHBOIIOJIOKHBIX BEKTOPOB, YMHOKCHHS

16 CKaHHpHOC TIPOU3BEACHNE 3 BCKTOpa HA YHUCJIO, CKAJAPHOI'O IIPOMU3BCACHUA
BEKTOPOB BEKTOPOB; C0LCMEA: PaBHBIX BEKTOPOB,

KOOPIMHAT PaBHBIX BEKTOPOB, CIIOKEHHS
Konrtponbnas padora Ne 4 1

BEKTOPOB, KOOPIWHAT BEKTOPA CyMMEI U
BEKTOpa Pa3HOCTU JBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHUS BEKTOPa
Ha YMCII0, CKAIIPHOTO TPOU3BEACHUS ABYX
BEKTOPOB, MIEPICHINKYIIPHBIX BEKTOPOB.
/loka3zvieams TEOPEMBL: 0 HAXOXKACHUN




KOOPJMHAT BEKTOPA, O KOOPJMHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUU
KOJUTMHEAPHOCTH JIBYX BEKTOPOB,

0 HaXOXKIACHUH CKAJSIPHOTO MPOU3BEACHUS IBYX
BEKTOPOB, 00 YCIOBUH MEPICHANKYIIPHOCTH.
Haxooums KOCHHYC yTIia MeXIy IBYMS
BEKTOPaMH.

Ipumensamy N3ydeHHBIE ONPEACICHNUS, TEOPEMBI
1 (hOpMYJIBI K PELICHUIO 32134

I'naga 5. I'eomeTpuyeckue npeodpasosanus 13 yacos

17

JIBmkeHue (epeMenieHue)
¢durypsl. [TapamrensHbIH
MEPEHOC

4

Ipusooums npumepsl ipeodpazoBanus Guryp.
OnuceIBaTh peodpazoBanust GUTyp:
napaieNabHbII IEPeHoC, OCeBas CHMMETPHS,
LEHTpaJIbHasi CAMMETPHSI, TOBOPOT, TOMOTETHS,
noobue.

Dopmynuposams. onpeoeneHus. TBUKCHUS;
paBHBIX QUTYpP; TOUEK, CHMMETPHYHBIX
OTHOCHUTENBHO MPSIMOM; TOYEK, CHMMETPHYHBIX
OTHOCHUTENFHO TOYKH; (PUTYPHI, UMEIOIEH 0Ch
CUMMETpUH; PUTYpBI, UMEIOLIEH LEHTP
CUMMETPUH; TONO0OHBIX QUTYP;

ceoticmea. TBWKESHHS, TapaIeTbHOTO
MepeHoca, 0CEBOM CUMMETPUH, LIEHTPAIbHOMN
CUMMETPUH, TOBOPOTA, TOMOTETHH.
Jloka3vieamsb TEOPEMBI: O CBOMCTBAx
MapaJuIeIbHOTO TIepeH0ca, OCEBOM CHMMETPHH,
LHEHTPaJIBLHON CHMMETpPHH, TOBOPOTA,
TOMOTETHH, 00 OTHOLICHUH IIOAAeH
MOT0OHBIX TPEYTOIBFHUKOB.

Ipumensamy N3ydeHHBIC ONIPEACIICHNUS, TEOPEMBI
1 QOpMYIIBI K pELICHUIO 3a1a4

18

OceBas U LEeHTpaJIbHAS
cummeTpun. [ToBopot

19

TI'omoterus .Ilogobue uryp

4

KontponbsHas padorta Ne 5

1

HOBTOpeHI/Ie H CHCTeMaTHu3alud

yueOHOro MarepuaJa 8 yacon

YupaxHeHUs [Tl TOBTOPSHUS 7
Kypca 9 kiacc
KontponbsHas pabora Ne 6 1
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