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PaGouass mporpamma mo reomeTpum Ui 7-9 KIIacCOB OpPUEHTHUPOBAHA Ha
ydgamuxcsi 7-9 kimaccoB M paspaborana Ha oOcHOBe DyHIaMEHTAIBHOTO sfpa
cofiepkanus oouiero oopasoanus 1 TpeboBaHUi K pe3ylbTaTaM OCBOSHUS OCHOBHOM
o0meoOpazoBaTenbHOM MIPOTPaMMBI OCHOBHOTO o01ero oOpa3oBaHwsl,
npenacraBieHHbIX B denepaibHOM TocyJapCcTBEHHOM 00pa3oBaTENbHOM CTaHJApTe
obmero o6OpaszoBanus . (IIpumepHas mporpaMma 10 YYEOHBIM MpeaMeTaMm
«CrangapTbl BTOpOTo mnokojieHus. Marematuka 7-9 kmaccel» — M.: Ilpocseienue,
2017 r. , «l'eomerpus. COopHuUK pabouux mporpamm. 7-9 kmacce», -
M.IIpocsemenune, 2018. CocraBurens T. A. bBypmucrtposa. u "I'eometpus. COopHUK
pabouux mnporpamm. 7-9 kmaccel - M.IIpocsemenue, 2018 r. CoctaButens T. A.
bypmucrposa.

PaGouass mnporpamma obOecredeHa y4yeOHUKaMHU, YYEOHBIMH TIOCOOUSIMH,
BKIIOUEHHBIMU B (enepaibHbli  MepeueHb  YYEOHHKOB,  PEKOMEHIYEeMbIX
MunucrepctBoM [Ipocsemienus PO k ucnonp30BaHuio!

1. T'eometpus: 7—9 xi. /JI. C. Artanacsan, B. ®@. byrysos, C. b. Kagomnes u gp. —
M.: [IpocBemenue, 2017-2019.

2. I'eomerpust: pabouas terpans: 7 k1.(8 ki u 9 xi.) / JI. C. Aranacsan, B. ®@. by-
Ty30B, FO. A. I'nazkos, U. 1. FOauna. — M.: IIpocsemienue, 2017.

3. 3ue b. I'. 'eometpusi: aumakT. Marepuansl: 7 kn.(8 k. 1 9 xi.) / b. I'. 3uB, B. M.
Meinep. — M.: IIpocsemienue, 2017.

4. Nzydyenue reomerpuu B 7, 8, 9 kjaccax: METOJl, pEKOMEHAAIMU: KH. JJISI YUYUTEIs
/J1. C. Atanacsiz, B. @. byry3os, FO. A. I'mazkoB u ap. — M.: IIpocsemienue, 2003—
2018.

5. Muwenxo T. M. T'eometpusi: TeMatuueckue Tecthl: 7 ki. (8 k1. u 9 i)/ T. M.
Mumienko, A. JI. bauakos. — M.: IIpocsemenue, 2018.

[Iporpammoii OTBOAUTCS HA U3yUYEHHE NpeameTa reometpun 204 yaca, KOTOpbIe
pacipenesnsroTcs Mo KiaccaM CIeAYIOIUM 00pa3oMm:

B 7-X kynaccax — 68 yacos, 2 yaca B HECIIO
B 8-X KJ1accax — 68 yacoB, 2 yaca B HEJCIIO

B 9-X KJ1accax — 68 yacoB, 2 yaca B HEJCIIIO



IHJIAHUPYEMBIE PE3YJIBTATBHI OCBOEHUA YYEBHOI'O KYPCA

IHPEAMETHBIE PE3YJIBTATDBI
Harasiinas reomerpust
BpInyCKHUK HAYYHMTCH:

1) pacrio3HaBaTh Ha YepTekKax, pUCYHKAX, MOJEISIX U B OKPY>KAIOIIEM MHUPE TUIOCKHE
Y TIPOCTPAaHCTBEHHBIE TEOMETPHUECKUE (DUTYPBI;

2) pacnio3HaBaTh pa3BEepTKHU Ky0a, MPSAMOYTOJBHOTO MapajuieNenumena, npaBuiIbHON
NUpaMUIbI, IMIIMH]IPA U KOHYCA;

3) ompeaensTh MO JHUHEHHBIM pa3MepaM pa3BepTKH (UTypbl JTHUHEHHBIE pa3Mephl
camoil purypsl 1 Ha000POT;

4) BBIYUCHATH O0BEM IPSIMOYTOJIBHOTO NapaJlieenuneaa;
BBIITyCKHUK MOJYYHT BO3MOKHOCTD HAYYNUTHCH:

1) BBIYUCHATH 0OBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpP, COCTABJICHHBIX
UX NPAMOYTOJIbHBIX NapaJJICICHUIEI0B;

2) yrayOuTh W Pa3BUTh NPEJCTABICHUS O NPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
urypax;

3) IpUMEHSATH MOHATUE PA3BEPTKHU ISl BBINOJHEHUS TPAKTUYECKHUX PACUETOB.
I'eomeTpuueckue purypsi
BbINyCKHUK HAYYHUTCSH:

) monp30BaThCs SI3IKOM T€OMETPUM [IJIsI OMMCAHUS MPEAMETOB OKPYKAIOIIEr0o MUpa
Y UX B3aMMHOI0 PaCIIOJI0KEHUS;

2) pacro3HaBaTh U U300paXkaTh Ha YepTekKax U PUCYHKAX TeoMeTpudeckue GUurypsl u
WX KOHGUTYypaIuu;

3) HaxomWTh 3HAYCHWS JUIMH JUHEHHBIX JJIEMEHTOB (GUTYp M WX OTHOIICHHSI,
rpagycHyio Mepy yriaos ot 0° o 180°, mpumensis onpeienenyst, CBONCTBA U PHU3HAKH
buryp u WX DSJIEMEHTOB, OTHomIeHUs (uryp (paBEeHCTBO, MOI00HME, CUMMETPHH,
MOBOPOTA, MapAIJICIBHBINA TTEPEHOC);

4) oncpupoBarb C HAYaJIbHbIMU TIOHATUAMH TPUTOHOMCTPHUU W  BBIINIOJHATH
QJICMCHTAPHLIC OIICPpAlIK Hall (bYHKHHHMH YTJIOB,



5) pemath 3amauM Ha JOKa3aTeIbCTBO, OMUPAsICh HA M3yYEHHBIE CBOWMCTBA (GUTYp U
OTHOIICHUN MEX]Ty HUMU U IPUMEHSIS U3YUCHHBIE METObI JJOKA3aTEIIbCTB;

6) pemiaTh HECJOXKHBIE 3aJlayd Ha IOCTPOEHHE, MPUMEHSS OCHOBHBIE aJITOPUTMBI
ITOCTPOEHUS C TOMOILBIO LIUPKYJIS U JIMHEUKU;

7) pemiath npocTeuire nIaHuMEeTPUIEeCKUe 3aJ]a4M B MPOCTPAHCTBE.
BbINTyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

1) oBnageTh METOJIaMU PEILICHMS 3a/1a4 HAa BBIYMCICHUS U JIOKAa3aTEIbCTBA: METOJO0M
OT TPOTUBHOTIO, METOAOM MOA00Ms, METOJOM Iepedopa BapHaHTOB U METOIOM
r€OMETPUYECKUX MECT TOUEK;

2) TpuOOpecTH OMBIT NPUMEHEHHUS aIreOpanvdeckoro M TPUTOHOMETPHUUECKOTO
amnmapara ¥ UJei IBIKEHUS TIPU PEIICHUU TeOMETPUIECKUX 3a/1a4;

3) oBIameTh TPAAWITMOHHOW CXEMOW pEIICHHS 3a7a4 Ha IMOCTPOSHHE C TTOMOIIBIO
LHUPKYJIS U IMHEWKU: aHAJIU3, IOCTPOCHHE, JOKA3aTEeIbCTBO U UCCIIEI0BAHUE;

4) Hay4UThCS peIIaTh 33/1a4d Ha OCTPOSHHUE METOJIOM IeOMETPHUUIECKOT0 MECTa TOUEK
1 METOJIOM ITO00HS;

5) HpI/IO6pCCTH OIIBIT UCCIICOOBAHUA CBOMCTB INIAHUMCTPHUYCCKUX (1)I/II‘yp C IIOMOIIIBIO
KOMIIBIOTCPHBIX ITPOTPaMM;

6) HpI/IO6peCTI/I OIIBIT BBIIIOJHCHHA IIPOCKTOB II0 TCMaM: «FGOMGTpI/I‘-ICCKI/IC
HpGO6p330BaHI/IH Ha IIJIOCKOCTH», «HOCTpOGHI/IC OTPEC3KOB II0 (bOpMy.]'Ie».

HN3mepenune reoMmeTpuYeCKUX BeJITMYMH
BrInyCKHUK HAYYMTCH:

l)ucnions30BaTh CBOMCTBA M3MEPEHMS JIUIMH, IUIOIAAEH U YIVIOB IIPU PELICHUU 3a]a4
Ha HAXOXIEHUE IUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, IUIMHBI JYyTH OKPYXKHOCTH,
IpagyCHOM MEpHI yIia;

2)BBIYUCTAT JUIMHBI TUHEWHBIX 2JIEMEHTOB (PUTYP M WX YTJIbl, UCTOIB3YS (POPMYIIbI
JUTMHBI OKPY>KHOCTH Y JITTUHBI TyTU OKPY>KHOCTH, GOpMYIIBI TIomane Gpuryp;

3)BBIUUCIATH IUIOWIAM TPEYrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajlieIorpaMMoB,
Tpaneuu, KpyroB U CEKTOPOB;

4)BBIYUCIATH AJIUHY OKPYXHOCTH, JIMHY YT OKPY>KHOCTH;

5)pelaTh 3a7a4n Ha JOKA3aTEIbCTBO C MCIIOIb30BAaHUEM (POPMYJI AJIMHBI OKPYKHOCTH
Y JUIUHBI IYTH OKPYXHOCTH, (popMy ruiomaneit puryp;



6)pemaTL IMPAaKTHYCCKHUC 3aaadr, CBA3AHHBIC C HAXOXICHUCM TI'COMCTPHUYCCKUX
BCJIIMYHMH (HCHOJ’II)BY?I Ipr H€06XOI[I/IMOCTI/I CIIPABOYHHUKH U TCXHUYCCKHC CpeI[CTBa).

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCH:

1) BBUMCHATH IUIOMAAM  (GUTYpP, COCTABICHHBIX HUX JBYX Wi  Ooiee
NPSIMOYTOJILHUKOB, TTApaJuIeIOTPaMMOB, TPEYTOJIbHUKOB, KPyTa M CEKTOPa,

2) BbIYUCJATH INIOIAA MHOTOYI'OJIBHUKOB, HMCIIOJIB3YyA OTHOHICHHUA PABHOBCIMKOCTH
" PaBHOCOCTABJICHHOCTH,

3) mpuoOpecTH OMBIT NPUMEHEHHUS alredpandeckoro M TPUTOHOMETPUUYECKOTO
ammapata ¥ WAeH JBW)KCHUS TpU pEIICHWH 3a/a4 Ha BBIYUCICHHE IUIOIIACH
MHOTOYTOJIEHUKOB.

Koopaunarsl
BrINyCKHUK HAYYHMTCH:

1) BBIYUCJLATh JJIMHY OTPC3Ka II0 KOOpAWMHATAM €0 KOHIOB; BbIYUCIIATE KOOPANWHATEI
CCPpCAUHBI OTPC3KaA,

2) WCIOJB30BaTh KOOPJAMHATHBIA METOJ JJIS H3YYCHHS CBOWCTB MPSAMBIX U
OKPYKHOCTEW;

BBIHYCKHI/IK IOJIYYHUT BO3MOKHOCTb HAYYUTHCH:

1) OBJIaJACTb KOOPAHMHATHBIM MCTOJOM PCHICHHMA 3ada4 Ha BbIYHUCICHHC U
JOKa3aTCIbCTBO,

2) TpuOOpecTH OMBIT HCIIOJB30BAHUS KOMIBIOTEPHBIX MPOTpaMM MJis aHalln3a
YAaCTHBIX CIIy4a€B B3aUMHOI'0 PACTIOJIONKEHHUS OKPYKHOCTEN U MPAMBIX;

3) mprOOPECTH OMBIT BBHITIOJHEHHS MPOEKTOB Ha Temy «lIpuMeHeHne KoopaAMHATHOTO
METO/Ia IPU PELIEHUH 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBOY.

BekTopsl
BrinyCckHUK HaAy4uTCS:

1) onepupoBatTh ¢ BEKTOpAMU: HAXOJAUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3a1aHHBIX
T€OMETPUYECKH, HAXOJWTh BEKTOP, PAaBHBIM IMPOU3BEIACHUIO 3aJaHHOIO BEKTOpAa Ha
YUCIIO;

2) HaXOJIUTh JJIsl BEKTOPOB, 33JJaHHBIX KOOPAMHATAMHU: JJIMHY BEKTOpA, KOOPIUHATHI
CYMMBI U Pa3HOCTHU JIBYX M 00Jjiee BEKTOPOB, KOOPJIMHATHI MPOU3BEICHUS BEKTOpa Ha
YUCJI0, TMPUMEHSIA TMPU HEOOXOJMMOCTH COYETATENIbHBIM, MEPEMECTUTEIbHBIN U
pacnpenenuTeNIbHbIA 3aKOHBI,



3) BBIYHUCIATH CKAISIPHOE NPOU3BEACHUE BEKTOPOB, HAXOJIUTh Yrol MEXIY
BEKTOPaMH, yCTaHABIIMBATh NEPIIEHANKYJIAPHOCTD NPSMBIX.

BBIHYCKHI/IK IOJIYYHUT BO3MOKHOCTb HAYYUTHCH.

1) OBJIaJICTb BCKTOPHBIM MCTOOOM MIJII PCHICHHUA 3add4 Ha BbIYUCICHHUC U
JOKa3aTCIbCTBO,

2) TpUOOPECTH OMBIT BBHINOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHne BEKTOPHOIO
METO/1a MPU PEILICHUH 3a/1a4 Ha BBIUMCIICHUE U I0KA3aTEIbCTBOY.

COJAEPKAHUE OCHOBHBIX TEM KYPCA

Txnacc.
HauaabHble reomerpuyeckue ceenenns (10 yacos)

ITpsimast u otpes3ok. Jlyd m yrosn. CpaBHeHHe OTpe3KOB M yrioB. M3mepenue
otpe3koB. M3mepenue yrios. [leprnieHukynspHsle npsMble. PemieHne 3amay.

B nmanHOW Teme BBOJSTCS OCHOBHBIE I'€OMETPUUYECKHE TOHATHS M CBOWMCTBA
MPOCTEUININX TEeOMETPUYECKHMX (UTYp HAa OCHOBE HAIIBIAHBIX IIPE/ICTaBICHHI
yJammxcs myTéM 0000IIeHHs] OUeBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTHKu 1 — 6
KJIACCOB reomMeTpuieckux ¢akToB. [IoHATHE aKCMOMBI HA HAYAJILHOM ATare o0y4eHus
HE BBOJMTCS, U CaMH aKCHOMBI He (QopMynupyroTcs B sSBHOM Buae. HeoOxomumbie
HUCXOJHBIC TIOJIOKEHUS, HA OCHOBE KOTOPBIX M3y4arOTCS CBOMCTBA N€OMETPUUYECKHUX
dburyp, IpuBoOIATCS B omucarelbHO dopme. [IpuHIMIIMaTbHBIM MOMEHTOM JaHHOMN
TEMBbI SBJISETCS BBEJICHHE TIOHATHS PABEHCTBA I€OMETPHUUYCCKHX (UTYp Ha OCHOBE
HArJiIIHOTO TIOHATHSL HajiokeHus. Ornpenel€éHHOEe BHMMAHME JIOJKHO YACHATHCS
MPAKTUYECKUM ITPUIOKEHUSAM T€OMETPUYECKUX TOHSATHUH.

Tpeyroabuuxku (17 4acoB)

[lepBblil Mpu3HAK paBEHCTBA TPEYrOJbHUKOB. MeauaHbl, OUCCEKTPUCH U
BBICOTBI TPEYrOJbHUKA. BTOpOW M TpeTUM IIPU3HAKKM PABEHCTBA TPEYrOJIbHUKOB.
3amauun Ha ocTpoeHue. Permenue 3anay.

[Ipu3Haku paBEHCTBA TPEYTrOJBLHUKOB SIBJSIOTCS OCHOBHBIM  pabO4YuM
anmnapaToM BCEro Kypca reoMerpuu. JlokazaTenbCTBO OOJIBIIEH YacTh TEOPEM Kypca U
TAaK € PEUICHHE MHOTHMX 3aJad IPOBOJUTCS MO CIEAYIOUIECH CXEME: IMOUCK PaBHBIX
TPEYTOJIbHUKOB — OOOCHOBaHME WX PABEHCTBA C TOMOIBIO KAaKOTO-TO TpPHU3HAKA —
CJIEJCTBUS, BBITEKAIOIIUE W3 PABEHCTBA TPEYTrOJbHUKOB. [IpuMeHeHHWe npu3HAKOB
PaBEHCTBA TPEYTrOJIbHUKOB IIPU PEIIEHUH 33a4a4 HAET BO3MOXKHOCTH ITOCTEIIEHHO
HAKaIUIMBATh ONBIT MPOBEACHUS JOKA3aTEIbHbIX paccyxaeHuii. Ha HayanpHOM 3Tane



M3y4YeHUST W TPUMEHCHHS MPU3HAKOB DPABEHCTBA TPEYTOJHHUKOB, IEIECO00pa3HO
HCIIOJB30BaTh 3a/1a4l C TOTOBBIMHU YEPTEKAMMU.

IHapaienbHbie npsamble (13 yacos)

[Tpu3Haky nmapaaieabHOCTH ABYX MPSIMBIX. AKCHOMA MapajuieIbHOCTH TPSMBbIX.
Pemenue 3anau.

[IpuzHaku u CBOICTBAa NapaJICIbHBIX NPSIMBIX, CBA3aHHBIE C YIJIAMH,
00pa30BaHHBIMU TPU TEPECEUECHUU JBYX MPSIMBIX CEKyIeH (HaKpecT JexalluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO MCIIOJIB3YIOTCS B JalbHEHUIIEM IpH
U3YYEHUH YETHIPEXYTOJIBHUKOB, MOAOOHBIX TPEYTOJILHUKOB, MPHU PEIICHUU 3a/ad, a
TaK>Xe B Kypce CTePEOMETPUHU.

CooTHOILIEHHUA MeKTy CTOPOHAMH M yIJIAMH TpeyroJbHuKa (20 4acoB)

CymMmMa yrioB TpeyrojibHuKa. TeopemMa O COOTHOLICHUSIX MEXIY CTOPOHAMH U
yriamMu TpeyrojibHuka. HekoTopble CBONCTBA MPSMOYTOJIbHBIX TPEYTOJIbHHUKOB.
[TocTpoeHue TpeyroabHUKa IO TPEM JIEMEHTAM.

B nanHol Teme T0Ka3bIBa€TCs OJIHA U3 BAKHEHIINX TEOPEM F€OMETPUHM — TEOpeMa
0 CyMME YTJIOB TpeyrojbHuka. OHa MO3BOJIAET AaTh KJIACCU(PHUKALNIO TPEYTOJIbHUKOB
1o yriam (OCTpOYTOJbHBIN, MPSIMOYTOJILHBIN, TYNMOYTOJIbHBIN), a TAKXXE YCTAaHOBUTH
HEKOTOPBIE CBOWCTBA U PU3HAKU PABEHCTBA MNPSIMOYIOJIbHBIX TPEYTOJIbHUKOB.

[lonAaTHE pacCTOSHUSA MEXKIAYy NApALICIbHBIMUA MPSMBIMA BBOJUTCA Ha OCHOBE
NOKa3aHHOM NPEABAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXJOW W3 JBYX
MapaJuIeNIbHBIX TPAMBIX PABHOYHAJIEHBI OT APYroMl NpsIMOM. OTO MOHSATHUE HIPAET
BAJKHYIO POJIb, B YACTHOCTH, UCIIOJIB3YETCs B 3a/1a4axX Ha IIOCTPOCHUE.

IIpu pemennn 3amad Ha MOCTPOEHHE B 7 Kiacce ClENyeT OIPaHUYUTHCS TOJIBKO
BBINIOJIHEHUEM U OMHMCAHHEM IOCTPOCHUSI UCKOMOW (UTyphl. B OTAENbHBIX ciyyasx
MO>XHO IIPOBECTM YCTHO aHAJIM3 M JOKAa3aTelbCTBO, a JJIEMEHTHI HCCIIEIOBaHMS
JOJDKHBI IPUCYTCTBOBATH JIMIIB TOT1A, KOT/1a 3TO OFOBOPEHO YCIOBUEM 3aJauH.

8 kaace.
Yeruipexyroibuuku (14 yacos)

Muoroyronpauk. [lapamnenorpamm u Tpamenus. [IpsmoyroasHuk, pomo,
KBajpar. Pemenue 3amad.

I[OKaSaTeJ'IBCTBO OOJIBIITMHCTBA TCOPEM I[aHHOI\/JI TCMBI U PCIICHUC MHOI'HX 3a/Ja4
MMPOBOAATCA C TIOMOIIBIO IIPU3HAKOB PABCHCTBA TPCYT'OJIBHUKOB, ITO3TOMY, ITOJIC3HO UX
IMOBTOPHUTH B HAYAJIC U3YUCHH TCMBbI.



OceBas u EeHTpaIbHbIE CUMMETPUN BBOJSITCS HE KakK MpeoOpa3oBaHKe MIIOCKOCTH,
a KaK CBOICTBO TE€OMETPUYECKMX (QUIyp, B UYaCTHOCTH, YETHIPEXYTOIHHHUKOB.
PaccmoTpenue 3TuX MOHATUHN KaK JBUKEHHUM INIOCKOCTH COCTOUTCS B 9 Kiacce.

Ilinomans (14 yacos)

[lonsiTue  miomamu  MHOroyrojbHuka.  Ilmomaam  OpsSMOyrojbHUKA,
napaJiiesiorpaMmma, TpeyroyibHuka, Tpaneuun. Teopema [Tudaropa.

BoiBo hopMyI A1 BBIYKCIICHUS TIOMIAEH TPsIMOYTOJIbHUKA, MapajuieiorpaMma,
TPEYroJIbHUKA, Tpamnelid OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOMCTBAX ILIOIIAJICH,
KOTOpbIE MPUHUMAIOTCSI UCXO/ISl U3 HATJIAIHBIX MPEICTABICHUMN, a TakKke Ha QopMmyie
IUIOMAAN KBajpara, OOOCHOBAaHHME KOTOPOW He SBISETCS O00sA3aTeNbHBIM Jis
YUALIHAXCA.

HeTpa,Z[PII_[HOHHOI;'I AJIA  IIKOJBbHOI'O KypcCa ABJKICTCA TCOPCM 00 OTHOIICHUH
HJIOIH&I[Gﬁ TPCYIrOJIbHUKOB, HMCHOIINX II0O pPaBHOMY VYIIY. Ona mno3BoJISIECT B
IIaJIBHefIHIeM AaTb IIPOCTOC HOKA3aTCIIbCTBO IIPHU3HAKOB HOIIO6HH TPCYI'OJIbHUKOB. B
9TOM COCTOHUT OAHO M3 IIPCHUMYIIICCTB, O6YCJ'IOBJ'I€HHBIX paHHUM BBCACHUCM ITOHATHUA
IJIomaau.

JlokazarenbcTBO Teopembl [ludaropa ocHOBBIBaeTCS Ha CBOMCTBaX IUIOMIANECH U
dbopmynax s IIomaael KBajapara U TpeyroyibHUKA. JlOKa3pIBaeTCsl TakkKe Teopema,
oOpatHas Teopeme [Tudaropa.

IMoxooHbIe TpeyrojabHuKH (18 yacoB)

[TonoGubie TpeyronabHuku. [lpusHaku mogoOus TpeyronbHUKOB. [IpumeHeHue
noo0Us K J0Ka3aTelIbCTBY TEOPEM M pelleHuto 3a1ad. CHHyC, KOCUHYC U TaHT€HC
OCTPOTIO yIJia IPsIMOYTOJIbHOTO TPEYTOJIbHUKA.

OnpeneneHue NOJOOHBIX TPEYTOJIBLHUKOB AAETCS HE HAa OCHOBE MPeoOpa3oBaHUs
o100us, a 4epe3 paBEHCTBO YIJIOB U MPONOPUUOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Ipu3Haku mNoa00MSI TPEYTOJIBHUKOB JOKA3bIBAIOTCS C TOMOULIBIO TEOPEMBI 00
OTHOILIEHUH IUIOIIAJEH TPEYTOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTIIy.

Ha ocHOBe mnpu3HakoB moA0OUsSI JOKa3bIBAE€TCSd TeopemMa O CpeaHed JMHUU
TPEYrOJIbHUKA, YTBEPKICHUE O TOUKE MEPECEYEHUs] MEAUAH TPEYTOJbHUKA, A TAKKE
JIBa YTBEPKIAECHUS O MPOMOPUUOHAIBHBIX OTPE3KaxX B MPSAMOYTOJIbHOM TPEYTOJIbHHUKE.
JlaéTrcs npecTaBieHUEe 0 METOJIE MOJ00MS B 3a1a4aX Ha MOCTPOCHUE.

B 3akitoueHHe TeMbl BBOIATCS 3JIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC U
TAHI'€HC OCTPOTO yIila MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxpy:xHoctb (17 yacoB)



B3auMHOe pacnonokeHue npsiMor U OKpykHOCTH. KacaTenbHas K OKpyKHOCTH,
€€ CBOMCTBO M Npu3HAK. L|eHTpasibHbIE M BIIUCAHHBIC YIJIbl. UEThIpe 3ameyaTelIbHbIC
TOYKM TPEYTOJIbHUKA. BrimcanHas u onvucaHnHasi OKpY>KHOCTH.

B nmaHHON Teme BBOJWUTCS MHOTO HOBBIX MOHSTHM W PAaCCMATPUBAECTCS MHOIO
YTBEPKAECHUM, CBA3aHHBIX C OKPYKHOCTBbIO. [[11 MX yCBOEHHUSI CHENYET YACIUTH
OOJIBITIOC BHUMAHHUE PEIIECHUIO 3a/1a4.

YTBepkKACHUS O TOYKE MepeceyeHusi OHCCEKTPHC TpPEYroJbHUKA W TOYKE
MEPECEUCHHS CEPEAMHHBIX MEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOASTCS
KaK CJIEACTBUS H3 TEOPEM O CBOWCTBaX OMCCEKTPHCHI yIJla U CEPEIUHHOTO
NEpPHEHANKYJIApa K OTpe3Ky. TeopemMa O TOUYKE NEpecedeHrs BBICOT TPEYroJbHUKA
(W WX TPOJOJDKEHUM) JOKa3bIBAE€TCS C IIOMOILBIO YTBEPKICHUS O TOYKE
MIEPECEUCHHS] CEPEAMHHBIX TEPIIEHANKYIIIPOB.

Hapsiay ¢ Teopemamu 00 OKPYKHOCTSIX, BIMCAHHOW B TPEYTOJIbHUK U OMMCAHHOU
OKOJIO HEro, pacCMaTpUBalOTCA CBOWCTBO CTOPOH ONMCAHHOTO YETHIPEXYTOJBHUKA U
CBOKCTBO YIJIOB BIIMCAHHOT'O YETBIPEXYTOJIbHUKA.

9 kJiacc.
BekTopsbl. MeToa koopauHat. (9 yacoB)

[TonsiTue BCKTOpA. PaBencTBO BCKTOPOB. CnoxeHue M BBIUMTAHUC BCKTOPOB.
YMHOXEHHE BCKTOpa Ha 4YHCIIO. Paznoxxenue BCKTOpa IIO0 ABYM HCKOJUIMHCAPHBIM
BCKTOpaM.

BekTop ompenenseTcs Kak HampaBiICHHBIA OTPE30K M JCHCTBHUS HAJl BEKTOPAMHU
BBOJIATCS TaK, KaK 3TO NPHHATO B (DHU3UKE, T.C. KaK JCHCTBUSA C HAIpPaBICHHBIMHU
orpe3kaMu. (OCHOBHOC BHHMAaHHE JOJDKHO OBITH YJIEICHO BBIPAOOTKE YMCHHUI
BBITIOJIHATh  OTCpPAIlMM  HAJ BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI IO IIpaBUjIaM
TPEYrOJIbHUKA M TMapajiielIorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTH JIBYX JaHHBIX
BEKTOpPOB, a TaK)Ke BEKTOp, PaBHBIM IMPOU3BEICHUIO JAHHOIO BEKTOpAa Ha JIAHHOC
YHUCJIO0).

Ha npumepax mnoka3biBaeTcsl, Kak BEKTOPbl MOTYT IMPHUMEHSTCS K PEUICHUIO
reOMETPUYECKUX 3a/1au.

Metoa koopaunar. (11 yacos)

Koopaunatel BekTopa. IIpocreiimine 3amaun B KOOpAMHATAX. Y PABHEHUS
OKPYKHOCTH U NIpsIMOU. [IpruMeHeHre BEKTOPOB U KOOPAMHAT IIPU PELICHUU 3a/1ay.

Ha npumepax mnoka3bIBaeTcsi, KaKk BEKTOPbl MOTYT MPUMEHATCS K PELICHUIO
reoMeTpuyeckux 3anad. Jemoncrpupyercs 3 PeKTuBHOCTh MPUMEHEHUs POpMYIT JIIst
KOOPJIMHAT CEpPEUHbl OTPE3Ka, PACCTOSHUA MEXIy ABYMS TOYKaMHU, ypaBHEHUH
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OKPY’KHOCTH U NPSIMOM B KOHKPETHBIX F€OMETPUYECKHUX 3a7adyax, TEM CaMbIM JAETCs
npescTaBiIeHre 00 N3YYeHUH FeOMETPHUUECKUX (GUTYDP C TOMOIIBIO alreOphl.

CooTHOLIEHUS MeXKAY CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajspHoe
npou3sBeaeHue BeKTOpoB. (12 yacos)

CuHyc, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Perenue
TpeyroibHUKOB. CKallipHOE TMPOU3BEICHUE BEKTOPOB M €ro IMpPUMEHEHUE B
r€OMETPUYECKUX 3a/1auax.

Cunyc u xocunyc moboro yriaa ot 0° g0 90° BBOASTCS C MOMONIbIO €IUHUYHON
NOJIYOKPYKHOCTH, JTOKa3bIBAIOTCSI TEOPEMBI CUHYCOB U KOCUHYCOB M BBIBOJAUTCS €IIE
onHa (opmyna TIOMAAM TPEYrojbHUKa (IOJOBHHA MPOU3BENCHUS JIBYX CTOPOH Ha
CUHYC yTja MEXJy HUMH). DTOT anmapar NpUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CKaHHpHOG IMPOU3BCACHUC BCKTOPOB BBOAUTCA KAK B (I)I/ISI/IKG (HpOI/IBBGIICHI/Ie JJINH
BCKTOPOB Ha KOCHHYC YyIJIa MCKIY HI/IMI/I) PaCCManI/IBaIOTCSI CBOMCTBaA CKaJIsIpHOT'O
IIPOU3BCACHUA N CTO IIPUMCHCHUC ITPHU PCIICHHUH I'COMCTPUYCCKUX 3a1aY.

OCHOBHOE BHHMaHHE cacayeT yAaCIUTb BBIpa6OTKe IIPOYHBIX HABBIKOB B
IIPUMCHCHHNH TPUTOHOMCTPHUYCCKOI'O allllapaTa IIpu pCIICHUU I'COMCTPHUUCCKHUX 3a1ay.

JIIMHA OKPYKHOCTH M IJI0IAAL Kpyra. (12 yacos)

[IpaBuiibHBIE MHOTOYTOJBHUKUA. OKPYKHOCTH, OMKMCAHHASI OKOJIO MPAaBUJILHOTO
MHOT'OYTOJIbHUKA W BIIUCAaHHAsi B HEro. [locTpoeHne nmpaBUiIbHBIX MHOTOYTOJBHUKOB.
JlnuHa okpyxHocTu. [lmomane kpyra.

B nHawame Tembl ma€rca OmpeneNieHUWE MPABUIBHOTO MHOTOYTOJIbBHUKA U
paccMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OIMCAaHHOW OKOJIO MPaBUJIBHOTO
MHOTOYTOJIbHUKA W BIUCAaHHOW B Hero. C IOMOIIBK) ONMHCAHHOW OKPYXHOCTH
pelIatTCs 3aa4i O MOCTPOCHUM MPABUIBHOTO MIECTUYTOJIbHUKA U MPaBHIBHOTO TI-
YIOJIbHUKA, €CJIA JIaH NPaBUJIbHBIN T-yTOJIbHUK.

@opMyJibl, BBIpaXKAaIOIIWE CTOPOHY IPABWIBHOIO MHOTOYTOJIBHUKA W PAauycC
BIIMCAHHOM B HErO0 OKPYXXHOCTH 4Ye€pe3 paauyC OIMCAHHOW  OKPYKHOCTH,
UCIIOJIb3YIOTCSL TPU BBIBOJE (POPMYIT JUIMHBI OKPY>KHOCTH M TUIOIIaAM Kpyra. BeiBoj
ONMUPAETCS HA WHTYUTHUBHOE NPEACTABICHHUE O MpEAeNie: NPU HEOrPAHUYEHHOM
YBEIIMYEHUM 4YHUCJIAa CTOPOH IIPAaBWIBHOTO MHOTOYTOJBHHUKA, BIIMCAHHOIO B
OKPY’KHOCTb, €0 IEPUMETP CTPEMHUTCS K JUIMHE TOM OKPYXKHOCTH, a ILIOIIAAb — K
IJIOIIAHA KPYTra, OTPAHUYEHHOT'O OKPYKHOCTBIO.

JIBu:xenusi. (84acon)
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OTto6paxkenue minockoctu Ha cebs. Ilonsarue npwxkenus. OceBas W LEHTpasbHas
cummeTpud. [lapamtensubiii nepenoc. [losopor. Hanoxxenns u nBuxeHus.

JIBU>KeHHE TIJIOCKOCTH BBOAMTCA Kak OTOOpa)KeHHE IUIOCKOCTH Ha ceds,
COXPAHSIOIIEE PACCTOSIHUE MeEXAy Toukamu. [Ipm paccMoTpeHuMM BHIOB JIBHKECHUHI
OCHOBHOE BHUMAaHHE YJENSETCA MOCTPOCHUIO 00pa3oB TOUEK, MPSAMBIX, OTPE3KOB,
TPEYTOJIBHUKOB IPU OCEBOM U LEHTPAJIBHOM CUMMETPUSAX, MMAPAIIIEIBHOM IEPEHOCE,
noBopote. Ha s@dexTHbIX mpumepax MOKa3bIBA€TCs NMPUMEHEHHUE NBMXKCHHN IpH
pELIEHNH T€OMETPUYECKUX 3a7a4.

[loHsiTHE HANOXEHUS OTHOCHUTCA B JAHHOM KypC€ K YUCIY OCHOBHBIX HOHSTHIA.
Jloka3bIBaeTcs, YTO MOHATUS HAJOKEHHUS U JIBUKECHUS SABISIIOTCS SKBUBAJCHTHBIMH:
A000€ HAJOXKEHUE SBISIETCS JBHKEHHUEM IUIOCKOCTHM M oOparHO. HM3yueHue
J0Ka3aTeJIbCTBA HE SIBIIETCSA OOA3aTENIBHBIM, OIHAKO CIEAYET PAacCMOTPETh CBA3b
MOHSTUN HATOXKEHUS U TBUKCHHUSL.

HavaabHble cBeieHUsI U3 cTepeoMeTpuu. (4 yaca)
[Ipenmer crepeomerpun. [Ipusma. [apamnenenunen. [lupamuna. Llunmuaap.

PaccMoTpeHne npocTeHIMX MHOTOTPAHHUKOB (MPU3MBI, TNapalljiesienunena,
nUpamMuibl), a TakKe TeJ M MOBEPXHOCTEH BpalieHus (UMIUHApa, KOHyca, chepsl,
1mapa) IpOBOJUTCS HA OCHOBE HATJISTHBIX MPEJICTaBIICHUN, 0€3 MPUBIICYEHUSI aKCHOM
crepeoMeTpuu. GopmyIbl i BHIYUCICHUS 00BbEMOB YKa3aHHBIX TEJ BBIBOJSTCS Ha
ocHoBe mpuHIMNA KaBambepu, (GopMynbl i BBIYUCICHHS IUIONMIAICH OOKOBBIX
MOBEPXHOCTEH INIMHAPAa W KOHYyCa IMOJIy4aloTCS C IOMOIIBI0 Pa3BEPTOK ITHUX
MoBEepXHOCTEH, (hopmyJia iomaau chepbl IPUBOAUTCS O€3 000CHOBAHUSI.

006 akcuomax reomerpuu. (2 yaca)
becena 00 akcumomax reoMeTpuH.

B naHHOW TeMe paccKa3bIBaeTCsl O Pa3IMUHBIX CUCTEMAX aKCMOM I€OMETpHUU, B
YaCTHOCTHU, O PA3JIMYHBIX CIIOCO0AX BBEJCHUS MOHSATHUS PAaBEHCTBA PUTYD.
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YYEBHO-TEMATHUYECKWH ILIAH

Ne HaumenoBanue pasaena KoandecTBO 4acoB
pigf ¢ Bcero KonTpoJibHbIE
patéoTbI
7 kJacc
1 HavanpHble reOMETPUYECKHE CBEACHNUS 10 1
2 TpeyroapHuKH 17 1
3 [TapannenbHble TpsIMbIE 13 1
4 CooTHONIEHUSI MEXKTy CTOPOHAMU U 20 2
yriaMu TPEeyrojbHUKa
O6o0maroree MOBTOPEHUE 8
68 3)
8 ki1acc
3) YeTpIpEXyTOIBHUKN 14 1
6 [Tmomane 14 1
7 [Tomo6HbBIE TPEYTOIBHUKU 18 2
8 OKpyX HOCTb 17 1
O6o0maroiee NOBTOPEHUE 3)
68 3)
9kJi1ace
9 Bexkrtopsl 9
10 Meron koopauHAT 11 1
11 CooTHOIIEHUS MEXKIY CTOPOHAMH U 1
yriaMu TpeyroyibHuKa. CKasipHOe 12
MIPOU3BEIEHNE BEKTOPOB
12 JIHa OKPY>KHOCTH M IIIOMIAJb Kpyra 12 1
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13 JIBIOKCHHS 8
14 HavanbHble cBe1eHUS U3 CTEPEOMETPHUU 4
006 akcuomax IJIaHUMETPUU 2
O6o6arornee MOBTOPEHUE 10

68
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