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[Iporpamma cocTaBiieHa B COOTBETCTBUM ¢ TpeboBanusimMu denepanbHOro rocylapCTBEHHOTO 00pa30BaTENBLHOTO CTaHAAapTa
BTOPOTO MOKOJIEHUSI OCHOBHOT'O 00111er0 00pa30oBaHus 0 MaTeMaTHKe:
— ®enepanpHoro ['ocymapctBennoro OO6pa3oBatenpHoro CraHmapTa OCHOBHOTO 00mero oOpa3oBaHus —(MpUKa3
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®denepanuu ot 17 gexadps 2014 roga Nel897);
— ®epaepanbpHOro 3akoHa «O06 obpazoBanuu B Poccutickoit denepanumny «273-D3 ot 29 nekabps 2012 roxa;
— IlpumepHoii mporpammsl 1o Kypcy reomerpun (7 — 9 Ki1acchl), CO31aHHONW Ha OCHOBE €AMHOM KOHIICTIIIUYU MPETIOaBaHuUs
MaTEeMaTUKH B CpellHel mikojie, paspadoranHort A.I'.Mepsznsikom, B.b.ITononckum, M.C.Axupom, JI.A. HomupoBckum,
BKJIFOUEHHBIX B cUCTeMy «AnropumT ycnexa» (M.: Benrtana-I'pad, 2014) u obecneuena YMK nmnsa 7-9-ro kimaccos

«I"eometpust — 7», «['eomerpust — 8» u «['eomerpus — 9»/ A.I' Mepsnsk, B.b.ITononckuit, M.C.Axup/M.: Benrtana-I'pad,
2014.

|. IlosicHUTe/ILHAS 3alIUCKA

B ocHoBy Hacrosiei nporpammsl mnosioxkeHo OyHaaMeHTaNnbHOE AP0 CoJIep KaHus 00IIero oopa3oBaHusi, TpeOOBaHUS K
pe3yibTaTaM OCBOCHHS 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs, MpECTaBIeHHBIE B (enepaibHOM
rocyJapCTBEHHOM 00pa30BaTeILHOM CTaHAAPTE OCHOBHOTO 00111eT0 00pa3oBaHus. B Hel Takke yIUTHIBAIOTCS JOMUPYIONINE HIICH
MTOJIOKEHUS TIPOTPAMMBI Pa3BUTHSA U (OPMHUPOBAHUS YHUBEPCAIBHBIX YICOHBIX JCHCTBUH 111 OCHOBHOTO 0011IeTr0 00pa3oBaHwsI,
KOTOpbIe 00ecIeunBarOT (GOPMHUPOBAHUE POCCHMCKON TPaKTAHCKOW HICHTHYHOCTH, KOMMYHHKATHBHBIX KA4ECTB JUYHOCTH U
CIIOCOOCTBYIOT (DOPMHUPOBAHHIO KITFOUEBON KOMITETEHTHOCTH — YMEHUs YUUMbCAL.

B pamkax ydyeOHOTO TIpenmeTta «I'eoMeTpus TpaauIMOHHO N3YYaIOTCS CBKIMI0BA TEOMETPHS, SJIECMEHThI BEKTOPHOM
anreOpbl, TEOMETPUIECKHE TTPEOOpa30BaHUAI.

[IpakTrueckast 3HaUUMOCTh HIKOJIBHOTO Kypca T€OMETpUH 7-9 KIIacCOB COCTOUT B TOM, YTO MIPEIMETOM €€ U3yUCHUS SBIISI-
IOTCSI TPOCTPAHCTBEHHBIE (DOPMBI M KOJTMYECTBEHHBIC OTHOIICHHS PeaIbHOTO Mupa. B coBpeMeHHOM 00111ecTBe MaTeMaTH4YeCKast
MOJATOTOBKA HEOOXOAMMa KaXKJIOMY YEJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax ueIoBEUECKOM eI TeIbHOCTH.

['eoMeTpust SBISICTCS OHUM W3 OMOPHBIX MIKOJIBHBIX MPEAMETOB. ['eoMeTprdecKkue 3HAHUS U YMEHUS HEOOXOIUMBI IS
W3YUYEHUS APYTUX MIKOIBHBIX JUCHUILIAH ((u3uKa, reorpadus, Xumus, iHGOpMaTUKa 1 JIp.).



OnHOM 13 OCHOBHBIX LIE€TICH U3YUYEHHS TEOMETPHUH SIBIISIETCS PA3BUTHE MBIIUICHUS, IPEXIE BCETO opMUpOBaHre abCTpaKT-
HOTO MBIIUICHUS. B mporecce n3ydenust reoMmeTpun GOpMHUPYIOTCS JTOTUYECKOE M AITOPUTMUYECKOE MBIIIICHUE, a TAKXKE TaKHUe
KauyecTBa MBIIUICHUS, KaK CHJIa U THUOKOCTh, KOHCTPYKTHMBHOCTh W KPUTHYHOCTH. JImsi ajmanTanmuu B COBPEMEHHOM
MH(GOPMALIMOHHOM OOIIECTBE BaXKHBIM (DAKTOPOM ABISETCSA (POPMHUPOBAHNE MATEMATUYECKOTO CTHIISL MBIIIJICHHS, BKIIOYAIOIIETO
B ce0s MHAYKIHMIO U ACIyKIHI0, 0000IIeHNe M KOHKPETU3alMIO, aHAIN3 W CHUHTE3, KIACCH(PHUKAIMI0O U CHCTEMaTH3alHUIO,
a0CTparupoBaHKE U aHAJIOTHIO.

OOyueHue reoMeTpu Aa€T BO3MOXHOCTh LIKOJIBHUKAM HAay4YUThCS IUIAHUPOBATh CBOIO JAESTEIbHOCTb, KPUTUYECKH OlLie-
HHUBATh €€, IPUHUMATb CAMOCTOSTEIBHBIC PCIICHHS, OTCTAUBATh CBOU B3IIIS/BL U YOCHKACHHSL.

B nporecce n3ydeHusi reoMeTpuU UIKOJIBHUKH YYaTCsl M3JIaraTb CBOM MBICIIH SICHO U UCYEPIIBIBAIOLIE, IPUOOPETAIOT HAaBbIKU
YETKOTO BBINOJHEHNS MAaTEMAaTUYECKHUX 3allMCEH, IIPU 3TOM MCIOJb30BAHUE MATEMATHYECKOTO SI3bIKA IO3BOJISIET Pa3BUBATh Y
YYaIMXCSl TPAMOTHYIO YCTHYIO U ITIMCbMEHHYIO PEYb.

3HAKOMCTBO C UCTOPHEN pa3BUTHS F€OMETPUM KaK HayKu (OPMUPYET y yHaIUXCsl IPEACTABICHUSI O T€OMETPUH KaK YacTU
0011e4YeI0BEYECKON KYIbTYPHI.

Lenps conepxanus pasnena «I'eoMeTpusi» — pa3BUTh Y yYaIIUXCS MPOCTPAHCTBEHHOE M JIOTMYECKOE MBIIIJIEHUE yTEM
CUCTEMATUYECKOTO U3YUEHHS CBOMCTB Nr€OMETPUUECKUX (PUTYp HA MIIOCKOCTH U B TPOCTPAHCTBE U MPUMEHEHHMSI 3TUX CBOWCTB MPHU
pELIeHUH 3a/lay BBIYMCIUTEIBHOIO M KOHCTPYKTMBHOIO Xapakrepa. CyllecTBEHHas poJib IMPU 3TOM OTBOJMUTCS PA3BUTHIO
reoMeTpuyeckor MHTyuuuu. CoyeTaHne HarIsiAHOCTU CO CTPOTOCThIO SIBJSIETCS HEOThEMIIEMOM YaCThIO FTEOMETPUYECKUX 3HAHUM.
Marepuan, otHocamuiica k 61okam «Koopaunate» u «BeKTOpbD», B 3HAYUTENBHOM CTENEHU HECET B ceOe MEKIpPEIMETHbIE
3HAHUS, KOTOPBIE HAXOAAT MPUMEHEHUE KaK B Pa3IUYHbIX MATEMATUUECKUX TUCLHUIIMNHAX, TAK U B CMEXHBIX IPEIMETaX.

1. MecTo Kypca reoMeTpuu B y4eOHOM IJIaHe

Ha uzydenue reometpun B 7-9 kitaccax oTBeIeHO 2 yueOHBIX Yaca B HEJeNt0, 68 4acoB 3a rojl, B TCUCHHUE KaXKI0T0 rojia
oOyuenusi, Bcero 204 yueGHBIX yaca.

ITI. O0mas xapakrepucTuka yuedOHoro npeamera «I'eomerpus»

ConepxaHue Kypca reoMeTpuu B 7-9 Kiaccax MpeACcTaBlIeHO B BUAE paszaeiios: «I'eomerpudeckue purypoi», «A3mepenue
reoMeTpUYeCKUX BeJIMYuH», «KoopauHars, «BekTopbsi», «I'eomeTpusi B MCTOPUYECKOM Pa3BUTHI.
Conepxanue paznena «I'eomerpuueckne GUrypbD» CIy>KUT 0a30i ISl TaJbHEUIIIET0 U3YYEHUs YYAIIMMUCA T€OMETPUH.



N3ydyenne marepuana crnocoOCTBYyeT (OPMUPOBAHUIO Y YYAIIMXCS 3HAHUNA O T€OMETpPHUYECKOM (urype kak BakHEHIIeH ma-
TEMaTHYE€CKOW MOJIEIIH JIJIsl OTIMCAHUs pealbHOTrO MHpa. [ 1aBHas 11esib JaHHOTO pa3jesia — Pa3BUTh y yUalluXcsl BOOOpaxKeHHe U
JIOTUYECKOE MBIIIICHUE MyTEM CHUCTEMaTHUYECKOTO U3YUYEHHS CBOMCTB T€OMETpUYECKUX (GUTYP U IPUMEHEHHUS STUX CBOWMCTB MPU
pPELIEHUH 3a/lady BBIYMCIUTEIBHOIO M KOHCTPYKTHBHOrO Xapakrtepa. CyllecTBEHHass poJib IPU 3TOM OTBOJUTCA PA3ZBUTHIO
reoMeTpuueckoil nHTyunuu. CodeTaHue HarIsIIHOCTH ¢ (POPMabHO-TIOTUYECKUM TMOAXO0JI0OM SIBIISIETCSI HEOTHhEMJIEMOU YacCThIO
F€OMETPUYECKUX 3HAHUM.

Copnepxxanue pasznena «3Mepenne reoMeTpu4eCKUX BeJHYMH» PACIIUPSET U YIIIyOJIIeT NPEACTABICHUS yUYaluxcs 00
M3MEPCHHSIX JUIMH, YIIIOB U IUIomazeil ¢puryp, croco0CTByeT pOpMHPOBAHHIIO MPAKTHICCKHX HABBIKOB, HEOOXOIMUMBIX KaK IPH
pELIEHNH T'eOMETPUYECKUX 3aa4, TAK U B IIOBCETHEBHOM KU3HMU.

Conepxxanue paszaenoB «Koopamuatel», «BekTopbl» pacumpser u yriyOsseT HPEACTaBICHUS YYAIUXCS O METOE
KOOpJMHAT, pa3BUBAET YMEHUE IPUMEHITH aIreOpanyecKuil anmnapar Ipyu peIIeHnH FTeOMETPUUECKHX 3a/1ay, a TAaKXKe 3a/1a4 CMEXK-
HBIX JACLIUIUIMH.

Pa3znen «I'eomeTpusi B HCTOPHYECKOM Pa3BUTHM», COJICPHKAHUE KOTOPOTO (parMEHTAPHO BHEAPEHO B MU3JI0KEHNUE HOBOTO
Marepuana Kak CBEACHHUS 00 aBTOpax M3y4yaeMbIX ()aKTOB U TEOPEM, HCTOPUHU UX OTKPBITHS, peAHA3HaYeH Il (OPMUPOBAHUSA
MPEACTABICHUI O TEOMETPUH KAK YaCTH YEJIOBEUECKOM KYJIbTYpPbI, AJi1 0OIIEro pa3BUTHS IIKOJIBHUKOB, AJIs CO3JIaHUs KYJIbTYpPHO-
HUCTOPUYECKON Cpejibl O0yUEeHUSI.

IV. TpeGoBanusi K ypOBHIO NOATOTOBKH BbIITYCKHHKOB

I'eomerpuyeckue purypsi

BpinyCKHUK Hay4YuTCS:

* [10JIb30BATHCS SI3bIKOM T€OMETPHUH JIJIs1 OIMCAHUS IPEIMETOB OKPYIKAIOIIEr0 MUPA U X B3aUMHOTO PACIOJIOKEHUS;

* pacro3HaBaTh U U300paxkaTh Ha YePTEKaX U PUCYHKAX reoMeTpuyeckue GUrypsl 1 UX KOHPUTYpaLIUU;

* HaXOJUTh 3HAYCHUS JJIMH JJMHEHHBIX JIEMEHTOB (PUTYpP U UX OTHOLIEHHUS, TpaayCcCHYI0 Mepy yriaoB ot 0° 1o 180°, mpumensist
onpeeneHus, CBOICTBA U MPU3HAKK (PUTYp M MX DJIEMEHTOB, OTHOIIEHUs (Uryp (paBEHCTBO, 0J100ME, CUMMETPHUH, MTOBOPOT,
napasuiesIbHbIN MEPEHOC);

* ONEPUPOBATH C HAYAJIbHBIMU MOHSITUSIMU TPUTOHOMETPHUU U BBITIOJHSTH 3JIEMEHTAPHbIE ONEepallii HaJl PYHKIUSMHU yTJIOB;



* pemiaTth 3a7a4d Ha JO0Ka3aTelIbCTBO, OMUPAsICh HA U3yUYEHHBIE CBOMCTBA (PUTYp M OTHOIICHUN MEXIY HUMHU U MPUMEHSS
M3YYECHHBIE METO/bI JI0Ka3aTEIbCTB;

* pelaTh HECIOXKHBIC 3a7aud Ha TOCTPOEHHUE, MPHUMEHSSI OCHOBHBIE AJITOPUTMBI MOCTPOSHUS C MOMOIIBIO ITUPKYJS U
JINHEUKU,

* pemaTh NpOoCTEHIINe TUIAHUMETPHUYECKUE 33]]Ja4H B IPOCTPAHCTRE.

BBINyCKHHUK MOTYYUT BO3MOXKHOCTB!

* OBJIQJIETh METOJIaMU PEIICHUS 33/a4 Ha BBIYMCIEHUS U JOKa3aTEJIbCTBA: METOAOM OT IPOTUBHOIO, METOAOM IOA00MS,
METOZIOM Tepedopa BapHAHTOB U METOOM F€OMETPUIECKUX MECT TOUCK;

* IPUOOPECTU OMBIT MPUMEHEHUS aNreOpanyecKoro ¥ TPUrOHOMETPUYECKOTO ammapaTa ¥ Ujaed ABM)KCHUS MPU PELICHUU
reOMETPUUYECKUX 3a/1a4;

* OBJIAJIETh TPAJUIIMOHHOMN CXEeMOM pelIeHHs 3a1a4 Ha IOCTPOEHHUE C TIOMOIIBIO [IUPKYJIS U IMHEHKU: aHaJIn3, IOCTPOEHUE,
JI0Ka3aTeJIbCTBO U UCCIIEI0BAHUE;

* HAyYUTHCS PeIIaTh 33Ja4d Ha MIOCTPOECHUE METOJOM T€OMETPUYECKOTO MECTAa TOUEK U METOJIOM MOI00MS;

* IPHOOPECTH OTBIT UCCIIETOBAHMUS CBOMCTB INTAHUMETPUUECKUX (PUTYP C TOMOIIBIO KOMITBIOTEPHBIX POTpamMM;

* IPUOOPECTH OMBIT BHITIOJHEHUS MPOEKTOB M0 TeMaM «I'eoMeTpuueckune mpeodpazoBaHus Ha MIOCKocTH», «llocTpoenue
OTPE3KOB 1O (popMyIie».

H3mepeHue reoMeTpUYECKUX BeJTHYUH

BBITTyCKHUK HAy4YUTCS:

* HCTIOJIH30BaTh CBOMCTBA U3MEPEHHUS JUTHH, TUIOIIAICH U YTIIOB MPHU PEIICHUH 3a]1a4 Ha HaXO0K/ICHUE NJTUHBI OTPE3Ka, JTHHBI
OKPY>KHOCTH, JIJTUHBI TyTU OKPY>KHOCTH, TPAyCHON MEpPHI yTIa;

* BBIYUCJIATH TUIOMIAJAN TPEYTOIHHUKOB, TPSIMOYTOJIbHUKOB, TApaIeIOrPaMMOB, TpareIiii, KpyroB U CEKTOPOB;

* BBIYUCJIATH JUIMHY OKPYXHOCTH, JUTHHY JYyTH OKPY>KHOCTH;

* BBIYUCJIATH JUTMHBI JJUHEHHBIX DJIEMEHTOB (DUTYp M MIX YTJIBI, UCTIOJIb3YSI (DOPMYJIbI ITTUHBI OKPYKHOCTH W JUIMHBI AYTH
OKPY>KHOCTH, GOpMYJIBI TUTOMAACH GUryp;

* pemaTh 3a7a4M Ha JOKa3aTeJIbCTBO C HCIOIb30BaHHEM (POPMYIT JUTHHBI OKPY)KHOCTH | JITMHBI YTH OKPYKHOCTH, (POopMyIT
roaaeu Guryp;



* pemaTh NPaKTUICCKHUE 3a7a4u, CBA3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYECKUX BEIMYHH (MCIOJB3Ys IPU HEOOXOTUMOCTH
CTPAaBOYHUKHU M TEXHUYECKHE CPEICTBA).

BBIITyCKHUK TIOJTYYHT BO3MOXXHOCTh HAYUUTHCSL:

* BEIYUCIIATH TUIOMAAH (PUTYP, COCTABICHHBIX U3 IBYX WU 00Jiee MPSMOYTOJIFHIUKOB, ApalIeIOrPaMMOB, TPEYTOIbHUKOB,
Kpyra h CEeKTOPa;

* BEIYUCIIATH TUIOIIAH MHOTOYTOJILHUKOB, UCTIOJIB3YsI OTHOIICHUS PAaBHOBEIUKOCTH M PABHOCOCTABJICHHOCTH;

* IPUMEHSATH aNreOpandecKuii 1 TPUTOHOMETPUUYECKUI anmapar U WAeU JBMKCHUS IPU PELICHUM 3a]a4 Ha BBIUYMCIICHUE
IUIOIIAEeH MHOTOYTOJIEHUKOB.

*

Koopaunarsl

BrinmycKHUK HAy4UTCS:

* BEIYUCIATH JJIMHY OTPE3Ka M0 KOOPJIMHATAM €T0 KOHIIOB; BEIYMCIISATh KOOPAUHATBI CEPEANHBI OTPE3KA;

* KCIIOJIb30BaTh KOOPAUHATHBIN METOI JJIsl U3y4YEHHUSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

BhINyCKHUK MOJYYUT BO3MOKHOCTb:

* OBJIAJIETh KOOPJAMHATHBIM METOJIOM PELICHMS 3a71a4 Ha BBIUMCIICHUS M JOKA3aTeJIbCTBA;

* MPUOOPECTH OIBIT UCTOJIB30BAHUS KOMITHIOTEPHBIX ITPOTPaMM IS aHAJIK3a YaCTHBIX CIy4aeB B3aUMHOIO PACTIOJIOKEHUS
OKPY>KHOCTEH U MPSIMBIX;

* MPUOOPECTH OMBIT BBIMOJHEHUS MPOEKTOB Ha Temy «lIpuMeHeHrne KOoOpAMHATHOTO METOJa IPH PEIICHHH 3a7ad Ha
BBIUMCJICHUS U JOKA3aTEIbCTBAY.

BexTopsl

BrinyCkHUK Hay4YuTCS:

* OIIEPUPOBATH C BEKTOPAMU: HAXOIUTb CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX N€OMETPUUYECKU, HAXOIUTH BEKTOD,
PaBHBIN [IPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCJIO;

* HAXOJUTh JJI BEKTOPOB, 3aJlaHHBIX KOOPJAMHATAMHM: UIMHY BEKTOpA, KOOPJAMHATHI CYMMBbl W Pa3HOCTH JABYX U 0OoJjiee
BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS BEKTOPA HA YKCII0, MPUMEHSS IPU HEOOXOAMMOCTH COYETATEIbHBIN, TIEPEMECTUTENBHBIA U
pacIpeaeanuTebHbIN 3aKOHbI,



* BBIYHCIIATH CKAJSIPHOE IMPOU3BEIECHNE BEKTOPOB, HAXOIUTh YTOJl MEXIY BEKTOPAMU, YCTAHABIMBATH ITEPIICHIUKYIJSIPHOCTD
IIPSMBIX.

BBINyCKHUK NOJIyYUT BO3MOKHOCT!

* OBJIAJIETh BEKTOPHBIM METOJIOM JUIs PELICHMS 33/1a4 HA BBIYMCIICHUS U 10Ka3aTeNIbCTBA,;

* IPUOOPECTH ONBIT BBINIOJHEHUS IPOEKTOB HA TEMY ITPUMEHEHUE BEKTOPHOI'O METO/IA IPU PELIEHUH 33/1a4 Ha BBIYMCIICHUS
U J0KA3aTeIbCTBAY.

*
V. Conep:xxanue yueoHoro npeamera «I'eomerpusny

IIpocreiimme reomerpudeckue GuUrypbl

Touka, mpsimMast. OTpe30k, ay4. Yrou. Buasl yrinos. CMexHbIE U BEpTUKAJIbHBIE YIIIbl. bUccekTpuca yria.
[Tepecekatromuecs v napasienbHbie npsMbie. [lepnenaukyspusie npsimble. [Ipu3Haku napanienbHOCTH NpaMbiX. CBOKWCTBA
MapaJUICIbHBIX NPSIMBbIX. [leprieHIuKyIap U HaKJIOHHAs K IPSIMOU.

MHOroyrojibsHuKu

TpeyronbHuku. Buasl TpeyroibHUKOB. Menuana, OMCCEKTpUCA, BbICOTA, CPEIHAS JMHUA TpeyroyibHUKa. [Ipu3Haku pa-
BEHCTBA TPEYrobHUKOB. CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO TpeyroibHuKa. CepeIMHHBINA NepIeHIUKYJIsIp oTpe3ka. CyMma
YIJIOB TpeyrojbHuKa. BHemnue yrisl TpeyrojibHuka. HepaBeHcTBo TpeyroibHuka. COOTHOILIEHUS MEXAY CTOPOHAMU M yIilaMu
Tpeyroibauka. Teopema Iudaropa.

[TonoGubIe TpeyroasHuku. [Ipru3Haku nogo0Ous TpeyroabHUKOB. Touky nepecedeHust MeinaH, OuCCEKTPUC, BHICOT TPEYTOJIb-
HUKa, CEPEIMHHBIX MEPIICHIUKYIISIPOB CTOPOH TpeyroiabHuka. CBOWCTBO OMCCEKTpUCH TpeyroibHuka. Teopema dDaneca. Metpu-
YECKHUE COOTHOLUEHUS B MPSIMOYIOJbHOM TpeyroyibHUKe. CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIJa MPSMOYTOJIBHOIO
TpeyronbHuKa U yriioB oT 0 go 180. ®opmyiibl, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJHOIO M TOTO K€ yIJa.
Pewmenue tpeyronbHuKoB. TeopeMa CHHYCOB M TEOpEMA KOCUHYCOB.



YeroipéxyronpHuku. [lapamnenorpamm. CBoiCTBa M NpU3HAKK Napaiuiesnorpamma. [IpsMoyroibHHuK, poMO, KBaapaT, UX
cBoicTBa M npu3Haku. Tpanenus. CpeaHsis TMHUS TPANELUU U €€ CBOWCTBA.

MHoroyronbHuKdA. Bpimykiasle  MHOroyrojipHuku. CyMma yIJIOB  BBIIYKJIONO  MHOrOyrojibHHKa. IIpaBuiibHbIE
MHOT'OYTOJIbHUKH.

Oxkpy:xkHOCTH U KpPYr. 'eoMeTpuYecKkue nocTpoeHust

OKpY>KHOCTb U KpYT. DJIEMCHTBI OKPYKHOCTH U Kpyra. LleHTpalbHbIC 1 BIIUCaHHbBIC YIiIbl. KacaTenbHas K OKPYKHOCTH U &
CBOMCTBa. B3anMHOE pacronoxkeHue npsMor U OKpyKHOCTH. OnMcaHHas ¥ BIIMCAHHAsI OKPY’KHOCTH TPEYroJIbHUKA. BricanHsie
Y OIIMCAaHHbIC YETBIPEXYTOJIBHUKH, UX CBOMCTBA U IIPU3HAKU. BIIMCaHHbBIE U ONIMCAaHHBIE MHOTOYTOJIbHUKHU.

['eomerpuyeckoe mecto Touek (I'MT). CepenuHHbIN IEPICHANKYJISIP OTpe3Ka u ouccekTpuca yria kak [MT.

['eoMeTpuyeckre MOCTPOCHUS LUPKYJIEM W JIMHEWKOM. OCHOBHBIE 33a/layd Ha IOCTPOCHHE: MOCTPOCHHUE YIja, PABHOTO
JAHHOMY, IOCTPOEHHUE CEPEIUHHOIO MEPIIEHINKYIISIPA JTaHHOTO OTPE3KA, TOCTPOCHUE MPSIMOU, MPOXOIAIIEH YEPE3 JAaHHYIO TOUKY
Y MEePIEHAUKYIISIPHON TAaHHOM MPSMOii, TOCTPOEHHE OMCCEKTPUCHI JaHHOrO yria. [TocTpoenue TpeyroyibHHUKA MO 3alaHHbIM 3JIe-
MeHTaMm. Meton ' MT B 3ama4ax Ha MOCTpPOECHUE.

H3MepeHne reOMETPUYIECCKHUX BCJINYNH

JnuHa oTpeska. Pacctosinue Mexy 1Bymsi ToukaMu. PaccTossHuE OT TOUKH 10 NpsiMOU. PaccTosiHue Mex 1y mapaieibHbIMU
MPSIMBIMU.

[TepumeTp MHOTOYTOJIBHUKA.

JlnvHa okpyKXHOCTHU. [[nMMHA 1yru OKPY>KHOCTH.

I'panycHas mepa yria. Beanunna BIMCaHHOTO yTJIa.

[TonsiTust TuiomaAM MHOTOyTrOJibHUKA. PaBHOBenwkue ¢urypbsl. HaxoxaeHue miomanyd KBaapaTta, MPSIMOYTOJIbHUKA, Ta-
pajenorpamma, TpeyrojabHHUKa, TPAIECIAH.

[Tonsarue momaau kpyra. [Lnomans cekropa. OTHOIIEHKE IUIOMIAACH MOT00HBIX QUTYP.



I[eKapTOBLIe KOOpAMHATHI HA IVIOCKOCTH

dopmyna pacCTOSTHUS MEXTy ABYMs ToukaMu. KoopanHaThI cepeinHbI 0Tpe3ka. Y paBHEHHUE (GUTYPHI. Y paBHEHHSI OKPY>KHO-
CTH U TIPSIMOU. YTJIOBOH KOAI(PPUIIUEHT MPSIMOI.

BexTopbl

IonsiTre Bexropa. Monyib (1nHa) Bektopa. Paubie Bekrops!. KommneapHsie Bekropsl. Koopautate! Bekropa. CrioxkeHue
Y BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. CkalsipHoe mpousBeleHHEe BEKTOpoB. KocwHyc yria mexny IByMs
BEKTOpaMH.

I'eomeTpuyeckue npeodpa3oBaHus

[Touarue o mpeoOpazoBanuu purypsl. [[Brxenue ¢urypsl. Bunbl aBvxeHust GUrypbl: mapajjieiabHbI MepeHoc, oceBas
CUMMETpHUS, IIEHTpaIbHasl CUMMETpHsi, TOBOpoT. PaBHbie urypsl. 'omoteTus. [logodue guryp.
JIEMEHTBI JIOTUKH

Omnpenenenue. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3zaTeabCcTBO OT IPOTUBHOTO. Teopema, oOpaTHas nqaHHOM. He-
00X0MMOE U 1OCTATOYHOE YCIOBUs. YTIOTPEOIEHUE JIOTHYECKUX CBSI30K €CIIH..., TO ..., TOTAA U TOJBKO TOI/A.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTUH
N3 uctopuu reomerpun, «Havana» Esximmna. Ucropust nsitoro moctynara EBkmmna. Tpuronomerpus — Hayka 00 u3mepe-

HUU TPEYroJbHUKOB. [locTpoeHHe MpaBUWIbHBIX MHOTOYTOJIEHUKOB. Kak 3apoaunach uuest KoOpJAuHaT.
H.N. Jlo6aueBckmii. JI. Ditnep. @anec. ITudarop.

V1. IlpumepHoe TeMaTHUYeCKOe IULIaHUPOBaHue. ['eomeTpus. 7 Kiace
(2 yaca B Henento, Bcero 68 4acon)
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2 £ | Copepxanne yaeonoro | Konmuectso XapakTrepucTHKa OCHOBHBIX BU/IOB AeSITEJIbHOCTH YUCHHKA
é % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
I'naBa 1
IIpocreiimmue 15
reomerpuieckue purypsi .
U UX CBOICTBA
1 | Touku u nipsiMble [IpuBOIUTH TPUMEPHI TEOMETPUUECKUX (DUTYD.
OTPE30K 1 ero UIHHa OnuceIBaTh TOUKY, IPSIMYIO, OTPE30K, Ty, YTOJI.
@opMyIMpOBATH:
3 | Jly4. Yrom. Usmepenne ONIPEAEIICHUS: PABHBIX OTPE3KOB, CEPEAMHBI OTPE3KA, PACCTOSHUS MEKY
yIJIOB JIBYMSI TOYKaMH, JIONIOJTHUTENBHBIX JIy4el, pa3BEPHYTOTO yIJia, paBHBIX
4 | CMexHbBIE U 3 YTJIOB, OMCCEKTPUCHI yTIIa, CMEXHBIX U BEPTUKAIBHBIX YTJIOB,
BEPTUKAIIGHBIE YTIIBI MEePECEKAIOIINXCS MPSIMBIX, MEPIICHIUKYJISIPHBIX MPSMBIX, NEPHEHANKYJISAPA,
HAKJIOHHOW, PACCTOSIHUS OT TOUKHU JI0 HIPSIMOIA;
5 | llepnennukynspHbie 1 . , .
CBOMCTBA: PaCcoOJIOKEHHS TOUEK Ha MPSIMOi, U3MEPEHUSI OTPE3KOB U YTJIOB,
TPAMBIC CMEKHBIX U BEPTUKAIBHBIX YTJIOB, MEPIICHIUKYISIPHBIX TTPSMBIX; OCHOBHOE
6 | AKCHOMBI 1 CBOMCTBO TIPSIMOH.
TloBTOpeH™UE i 1 KnaccuduumpoBath yrisl. )
CHCTEMATH3aLHS Jlokxa3bIBaTh: TEOPEMBI O TIEPECEKAIOIIUXCS MPAMBIX, O CBOHCTBAX CMEMKHDIX
yue6HOro MaTepHana Y BEPTUKAIBHBIX YTJIOB, O €AMHCTBEHHOCTH NPSIMOM, EPIEHANKYISIPHON
JAHHOM (ciy4aid, KOr/ia TOYKa JISKUT Ha JAHHOU MPSIMOiA).
KonTtpoarhas padota Ne 1 1

Haxonutes anuny oTpe3ka, rpagyCHYO MEPY Yyrila, UCHOJIb3ys CBOMCTBA UX
U3MEPECHUMN.

N300pakath ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE
(bUTYpBI: OTPE30K, JTy4, YTOJI, CMEKHBIC U BEPTUKAIBHBIE YTJIbI,
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2 £ | Copepxanne yaeonoro | Konmuectso XapakTepuCcTUKA OCHOBHBIX BHI0B JeSIT€IbHOCTH YUEHUKA

E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)

=
NEPHEHANKYJISIPHBIE MPAMbIE, OTPE3KHU U JIyUH.
[TosicHATB, YTO TaKOE aKCHOMa, ONPEEICHHE.
. PemaTe 3a1aun Ha BBIYMCIIEHUE U 1I0KA3aTENBCTBO, IPOBOISI HEOOXOUMBIE
JTIOKa3aTeJIbHbIE PACCYXKACHUS
I'naBa 2 18
TpeyrojibHuKkH

[/ | PaBHbIE TPEYTOJbHUKH. 2 OnuceIBaTh CMBICIT TOHATHUS «paBHbIE (pUrypb». [I[puBOAUTE IpUMEpHI
BricoTa, MmennaHna, paBHBIX QUryp.
ouccekTpuca N300pakath 1 HAXOIUTh Ha PUCYHKaX PAaBHOCTOPOHHUE, paBHOOEPEHHBIE,
TPEYTOJIbHUKA IPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIBHBIE TPEYTOJBHUKHU U UX

8 | Ilepsslit u BTOpOI 5 JNICMCHTBI.

[PU3HAKH PABEHCTBA KnaccuguimpoBaTe TpeyroJbHUKH 110 CTOPOHAM U YTJIaM.
TPEYTOJIbBHUKOB DopmympoBaTs:
OIPENENIEHMS: OCTPOYTOJIBHOIO, TYIIOYTOJIBHOTO, PSIMOYTOJIBHOTO,

9 PaBHOOCAPCHHBIH 4 paBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB,
TPEYTOJIBbHUK 1 €10 OMCCEKTPUCHI, BHICOTHI, MEAAMAHBI TPEYTOJIbHUKA; PABHBIX TPEYTOJbHUKOB;
CBOHCTBA CepEIMHHOTO MEPIICHANKYIISIpa OTPe3Ka; MePUMETpa TPEYTrOJIbHUKA;

10 | Ipu3Haku 2 CBOMCTBA: paBHOOEIPEHHOTO TPEYTrOJbHUKA, CEPEANHHOrO MEePIECHINKYIspa
paBHO6eI[peHHOFO OTpE3Ka, OCHOBHOI'O CBOMCTBaA paBC€HCTBA TPCYT'OJIbHUKOB,

TPEyroJIbHUKA

MPU3HAKHU: PABEHCTBA TPEYTOJbHUKOB, PABHOOEIPEHHOTO TPEYTOJIbHUKA.
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E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
11 | Tpetuit npu3HaK 2 Jloka3bIBaTh TEOPEMBI: O €AMHCTBEHHOCTH IIPSMOW, NEPIIEHIUKYISIPHOU
paBeHCTBa JTAHHOM (CTy4aii, Korja TO4Ka JEKUT BHE JAaHHOW MPSAMON ); TpU MpU3HAKA
TPEyTrOJbHUKOB . PaBEHCTBA TPEYTOJLHUKOB; MPU3HAKU PABHOOECAPEHHOTO TPEYTOJIbHUKA,
12 | Teopems: 1 TEOPEMBI O CBOMCTBAaX CEPEANMHHOTO MEPIEHIUKYISIpa, PABHOOEIPEHHOTO U
PABHOCTOPOHHETO TPEYTOJIbHUKOB.
IloBTopenue u 1 Pa3pscHATH, 4TO TakOe TEOpeMa, ONUCHIBATh CTPYKTYPY TEOPEMBI.
CHCTCMaTH3alHA OOBSACHATD, KaKyl0 TEOpEMY Ha3bIBAIOT 0OpaTHOW JAHHOH, B UM
y4e0HOro MaTepuana 3aKJIF0YAETCsl METOJI 0KA3aTeNbCTBA OT IPOTUBHOTO. [IpUBOAUTE TpUMEDEI
KOHTpOJ'IBHaH pa60Ta No 1 HUCIIOJIB30BAaHHUS 3TOTO METOAA.
2 Pemiats 3a1a4u Ha BEIYUCIIEHUE U JJOKA3aTEIbCTBO
I'naBa 3
IMapasuienbHbIe IPSIMBIE. 16
CyMMa yrJioB TpeyroJibHuKa
13 | [lapannensHbIC MIPsIMBbIC Pacno3naBaTh Ha yepTexax napaieiabHbIe MPsSMBIE.
14 | Mpussaxu 2 N300paxkaTh ¢ MOMOILBIO JIMHEWKHU U YTOJIbHUKA NapaJljIeIbHbIE TPSIMBIE. )
MAPAIIICTBHOCTH TPAMBIX OnuceiBaTh yriibl, 00pa30BaHHBIC MPU NMEPECECUCHUH ABYX MPAMBIX CEKYIIEH.
DopMyIUPOBATH:
15 | CpoiicTBa mapaiebHbIX 3 ONPEAEIICHHUS: NTAPAJIICITBbHBIX MPAMBIX, PACCTOSHUAS MEKY MMAPAJLICIbHBIMU
IIPAMBIX IPSAMBIMU, BHELIHETO yIJIa TPEYTrOJIbHUKA, TUIIOTEHY3bl U KaTeTa,
16 | CymMa yrioB 4 CBOMCTBA: MapaJUICIBHBIX MPSIMBIX; YTIIOB, 00Pa30BaHHBIX MPHU NIEPECCUCHUN

TPEYTOJIbHUKA

MmapaJuICIbHBIX IIPAMBIX CCKYHIGIZ; CYMMBI YJIOB TPECYTOJIbHUKA, BHCIIHCTO
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2 £ | Copepxanne yaeonoro | Konmuectso XapakTrepucTHKa OCHOBHBIX BU/IOB AeSITEJIbHOCTH YUCHHKA
E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
17 | IIpAMOyTOIBHBIM 2 yIJla TPEYroJIbHUKA; COOTHOIIEHUI MEXK/Ty CTOPOHAMH U yIJIaMU
TPEYTOJIbHUK TPEYTOJIbHUKA; TPSIMOYTOJIBHOT'O TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
18 | CpoiicTea 2 napauieIbHbIX MPSIMBIX;
[PSMOYTOMBHOTO MPU3HAKK: NapAJJIEIIbHOCTH IPSIMBIX, PABEHCTBA IPSIMOYTOJIbHBIX
TPeyrobHIKA TPEYTOJIBHUKOB. )
JI0Ka3bIBaTh: TEOPEMBI O CBOMCTBAX MApaJUIEIbHBIX IIPSMBIX, O CYMME YIJIOB
Kontposnsnas pabota Ne 3 1 TPEYTrOJIbHUKA, O BHEIIIHEM YIJIE TPEYTrOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHHH CTOPOH U YTIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOKCTBAX
IPSIMOYTOJIBHOT'O TPEYTOJIBHUKA, IPU3HAKH [TAPAJUICIBHBIX MPSAMBIX,
PaBEHCTBA NPSMOYTOJIBHBIX TPEYTOJBHUKOB.
PemaTe 3a/1aun Ha BBIUKCIIEHUE U 1I0KA3aTEIBCTBO
I'nasa 4
OKpYyHOCTH U KPYT. 16
I'eomeTpu4ecKkue NoCcTpoeHust
19 | I'eomeTrpuyeckoe MecTo 2 [TosicHATB, YTO Takoe 3a/1aya Ha OCTPOECHUE; TEOMETPUUECKOE MECTO TOUEK
To4eK. OKpY>KHOCTb U (I'MT). ITpuBoauts npumepsl ' MT.
Kpyr N300paxkaTh Ha PUCYHKAX OKPYKHOCTb U €€ DIIEMEHTbI; KacaTeJIbHYIO K
20 | Hexotopsie croiictea 3 OKPYKHOCTH; OKPYHOCTb, BHMCAaHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTD,

OKPY>KHOCTH.
KacarenbHas K
OKPY>KHOCTH

ONMCAHHYIO OKOJIO HEero. ONKCBIBaTh B3aUMHOE PACIIOJIOKEHUE OKPYKHOCTH
Y MIPSIMOM.
PopMyIUPOBATH:




-
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E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
21 | OnmcanHas ¥ BIIMCAHHAS 3 ONpEeNICNICHUS: OKPYKHOCTH, KPYyTa, UX JIEMEHTOB; KacaTeJIbHON K
OKPY>KHOCTH OKPY>KHOCTH; OKPY>KHOCTH, ONTMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH,
TPEyTOJbHUKA . BIIMCAHHOM B TPEYTOJIbHUK;
22 | 3anaun Ha mocTpoeHHe CBOMCTBA: CEPEMHHOTO NEPICHMKYILIPA Kak I'MT; OucceKkTpuchl yria Kak
['MT; kacaTenbHON K OKPYKHOCTH; JUAMETPA U XOP/Ibl; TOUKU IIEPECEUCHUS
23 | MeToz reoMeTpUaecKrX CEpPEIMHHBIX NEPIECHIUKYIISPOB CTOPOH TPEYTOJIbHUKA; TOUKH IIEPECEUECHUS
MCCT TOYCK B 3a/la9aX Ha OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA;
IIOCTPOCHUE MIPU3HAKKA KacaTeJIbHOM.
T[ToBTOpEHueE U 1 Jloka3bIBaTh: TEOPEMBI O CEPEIMHHOM NEPICHAUKYIIAPE U OUCCEKTPHCE yIJia
cUCTEMaTH3aIHs kak ['MT;
y4e6HOro MaTepuana O CBOICTBAxX KacaTeJIbHOM; 00 OKPY>KHOCTH, BHUCAHHON B TPEYTOJIbHUK,
Komtponsras pabota Ne 4 1 OMMCAHHON OKOJIO TPEYTOJbHUKA; MPU3HAKHU KAacaTeIbHOM.

Pemats OCHOBHBIE 337Ja4M HA TOCTPOECHUE: IOCTPOCHUE YIJiia, PABHOTO
JAHHOMY; TIOCTPOEHUE CEPEAUHHOIO MEPIIEHANKYIISIPA JAHHOTO OTPE3KA;
ITOCTPOECHUE MPSIMOM, IPOXOAALIEN YEPE3 JAHHYIO TOUKY U
NEPHEHANKYJIIPHON TaHHOW PSIMOI; MOCTPOCHHE OMCCEKTPUCHI TAHHOTO
yIJIa; IOCTPOEHUE TPEYTOJIbHUKA 10 ABYM CTOPOHAM M YIJIy MEXAY HUMHU; IO
CTOPOHE U IBYM IIPUJICKAIINM K HEN yTJIaM.

Pemate 3anaun Ha noctpoenue metonom I MT.

CTpouTh TPEYTOIBHUK IO TPEM CTOPOHAM.

Pemats 3a1aun Ha BEIYUCIIEHUE, JOKA3ATENBCTBO U IIOCTPOCHUE
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2 £ | Copepxanne yaeonoro | Konmuectso XapakTepuCcTUKA OCHOBHBIX BHI0B JeSIT€IbHOCTH YUEHUKA
é S MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
]
=
O6o0menne
U cUCTeMaTU3auus 5
3HAHUM y4aluuxcs .
VYrnpaxueHus 1Jisi TOBTOPEHUS 4
Kypca 7 Kiacca
Kontponrnas padota Ne 5 1




VII. IlpumepHoe TemaTH4yecKoe nJiaHnpoBanue. I'eomerpus. 8 kiace
(2 yaca B Henento, Bcero 68 4acon)
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2 £ | Conepxaunue yueonoro | Koauvecrso XapaKkTepuCTHKA OCHOBHbBIX BUOB J1eATEIbHOCTH YYCHUKA
< . .
é 2. Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
= "
I'nasBa 1 29
YeThIpEéXyroJIbHUKHU

1 | YeTbIp€XyroJabHUK U €TO 2 [TosiIcHATB, YTO TaKOE YETBIPEXYTOJbHUK. ONKUCHIBATH 3JIEMEHTHI
JJIEMEHTHI YEeThIPEXYTOJIBHUKA.

2 | Mapamrenorpamm. 2 Pacrio3HaBaTh BBINYKIIbIE U HEBBITYKIIBIC HETBIPEXYTOIbHAKH.
CroiicTra N300pakaTh 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOIHHUKU PA3HBIX BUIOB U
napasuiesiorpamma X SJICMCHTBI.

DopMyJIMPOBATH:

3 | Ilpu3naku 2 omnpeesieHus: apajuiejorpaMMa, BEICOTHI MapalljiesiorpaMmma;
l1apajuicjiorpaMma OpsIMOYTOJIbHUKA, poM0Oa, KBaJpara; CpeJHeH JIMHUM TPEYTOIbHUKA;
[IpsAMOYTOIBHUK 2 TpaIeuny, BICOTHI TPANIELWH, CPEAHEN JTUHUN TPAIICHHUH; LIEHTPAIBHOTO
Por6 5 yTIJIa OKPYKHOCTH, BIIMCAHHOTO yTJIa OKPYKHOCTH; BIIMCAHHOTO U

M .
OIIMCAHHOIO YETBIPEXYTOJIbHUKA,;
KBanpar 1 CBONCTBA: MapajuiejorpaMmma, mpsMOyTrojJbHUKa, poM0a, KBajpara, CpeTHUX
KontponbHas padota Ne 1 JIMHUH TPEYTONbHUKA U TPAIELHH, BIMCAHHOTO yIUIa, BIMCAHHOTO 1
1 OIIMCAHHOI'O YETBIPEXYTOJIbHUKA,
NpU3HAKKU: TapajuieorpaMMa, IpsIMOYTOJIbHHUKA, poMOa, BIIMCAHHOTO U
7 | Cpenssist TUHUS 1

TPEyroJIbHUKA

OIMKMCAHHOTI'O I-IeTI)IpéX}’FOJ’HyHI/II(El.
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E S MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
o]
=
Tpanenus 4 Jloka3bIBaTh: TEOPEMBI O CYMME YIJIOB YETBIPEXYTOJIBHUKA, O TPALyCHON
I{eHTpansHbLe Mepe BIMCAHHOIO yIJIa, 0 CBOMCTBAaX M MPU3HAKaX MapajijiesorpaMmma,
H BICAHHBIE YTIIbI . MPSIMOYTOJIbHUKA, poMOa, BIIMCAHHOTO U OIHCAHHOTO HETHIPEXYTONBHUKA.
[IpuMeHsTh U3yUEeHHBIE ONIPEICICHNUS, CBOMCTBA U MPU3HAKU K PEIICHUIO
10 | BoucaHHble U OIMCaHHBIE 2 3a7a4
YETHIPEXYTOJbHUKU
KonTtponrhas pabota Ne 1
2
I'naBa 2 16
IHoxo0Oue TpeyroibHUKOB
11 | Teopema Daneca. 6 DopMyJIUPOBATH:
Teopema o onpeaeneHne nNoJoOHbIX TPEYTrOIbHUKOB;
MPOTIOPIIMOHATBHBIX CBOMCTBA: MEJIMaH TPEYTrOJbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA,
OTpe3Kax MEPECEKAOIINXCS XOP/I, KACATEIIbHON U CEKYIIEH;
>
12 | MonoGusre Tpeyrompruk MPU3HAKU MOJJ00US TPEYTOJIBLHUKOB.
JloKa3bIBATH:
13 | Hepserii mpusHax 5 TeopeMbl: Daneca, 0 TPONOPIUOHAIBHBIX OTPE3KAX, O CBOMCTBAX MEAUAH
MOJ00HS TPEYTrOIbHIKOB TPEYTOJIbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA,
14 | Bropoii u TpeTuit 3 CBONCTBA: MEPECEKAIOIINUXCS XOP/I, KACATEIbHON U CEeKYIIEH;

NPU3HAKH TOJ00Us
TPEYroJIbHUKOB

PU3HAKH TOJ00US TPEYTOTHLHUKOB.
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E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
=
KonTponbnas pabota No 1 [IprMeHATh U3ydeHHBIE ONPENAECICHUS, CBOWCTBA U NIPU3HAKU K PELICHUIO
3 3ajaq
I'naBa 3 *
Pemenne npsiMoyroJibHbIX 14
TPeYroJbHUKOB
15 | Merpuueckue 1 DopMyJINPOBATH:
COOTHOIIICHUS ONpeaeeHus: CHHYCa, KOCUHYCa, TAHT'€HCA, KOTAaHI'€HCa OCTPOro yria
B [IPSIMOYTOJIBHOM MPSMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYTOJIbHUKE CBOMCTBA: BBIPAXKAIOIINE METPUUECKHE COOTHOLIEHUS B IIPSMOYTOJIBHOM
16 | Teopema ITudaropa 5 TPEYTOJILHAKE U COOTHOLIEHHS MEXK Ly CTOPOHAMH U 3HAUCHUAMH
TPUTOHOMETPUUYECKUX (PYHKIMH B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Konrposbhas pabora Ne 3anuchIBaTh TPUTOHOMETPUIECKHE (DOPMYITBI, BRIPAKAIOIINE CBSA3h MEKTY
4 TPUTOHOMETPUYECKUMHU (PYHKIUSMHU OJJTHOTO U TOTO K€ OCTPOro yria.
17 TpI/IrOHOMCTpI/IqCCKI/IC 3 Pematp IIPAMOYTOJIBHBIC TPCYTOJIBHUKH.
(GyHKIIUU OCTPOro yria JloKa3sbIBaTh:
IIPSIMOYTOJIEHOTO TEOpEeMY O METPUUYECKUX COOTHOIICHUSIX B MPSMOYTOJILHOM TPEYTOJIbHUKE,
TPEyroJIbHUKA Teopemy IIndaropa;
18 | Pemere 3 (opMyJIbl, CBS3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJTHOTO U
TOTO K€ OCTPOTo yIJIa.
MPSIMOYTOJIBHBIX

TPEYTOJbHUKOB
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E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
=
Kontponbnas pabota Ne 1 BrIBOAUTE OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAUCHUSI CUHYCA,
3) KOCHHYCa, TAHI'€HCa U KOoTaHTreHca Jiis yrios 30°, 45°, 60°.
. [IpuMeHsTh U3yUEeHHBIE ONIPEEICHUs, TEOPEMBI U (hOPMYJIBI K PELICHUIO
3a1a4y
I'naBa 4
MHOTroyrojibHUKH. 10
Il1omaas MHOTOYroJIbHUKA
19 | MHOrOyTrOJIBHUKH 1 [TosicHATE, YTO TaKOE IJIOLIAAb MHOTOYIOJIbHUKA.
OnucriBaTh MHOT'OYTOJIbHHK, €T0 3JICMCHTBI; BBIITYKJIbIC 1 HCBBIITYKJIBIC
20 | ITonsarue miomagu 1
MHOT'OYTOJIbHHUKH.
MHOTOYT'OJIbHHKA. N3006paxkaTh U HAXOAUTH Ha PUCYHKaX MHOTOYTOJIBHHUK U €T0 3JIEMEHTHI,
[nomans MHOT'OYTOJIbHHUK, BHUCAHHBIN B OKPYKHOCTb, 1 MHOT'OYTOJIbHUK, OITMCAHHBIN OKOJIO
PSIMOYTOJIbHUKA OKPY/KHOCTH.
21 | Inomans 2 @opMyIupoOBaTh:
HapaﬂﬂeﬂorpaMMa OIIPCACIICHHUA: BIIMCAHHOI'O M OIIMCAHHOI'O MHOI'OYI'OJIbHHKA, IIJIOIa 11
MHOTI'OYTOJIbHHUKA, paBHOBCIIMKUX MHOT'OYT'OJIbHUKOB,
22 [Tnomane TpeyroabHUKa OCHOBHBIEC CBOMCTBA IJIOIIA I MHOTOYTOJIbHUKA.
23 | [lnowap Tparewun 3 JIoKa3bIBaTh: TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO N-YIOJBbHUKA, IUIOIIAN

Kontposnbnas padora Ne 6

NpsAMOYTOJIbHUKA, TUIOIIAAN TPCYTOJIbHUKA, IIJIOIIaAn TPaIiCIinuu.
HpI/IMCHf{TB N3YUYCHHBIC OIIPEACIICHNS, TCOPEMBI U (bOpMy.]'IBI K PCIICHUIO 3a/1a4
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2 £ | Conepxanue yueonoro | Koauvecrso XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHUKA
é S MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
]
=
IloBTOpEeHue
U cUCTeMaTU3auus 8
y4eOHOro marepuaJjia .
VYrnpaxueHus 1Jisi TOBTOPEHUS 7
Kypca 8 Kkiacca
KonTtponrnas padota Ne 7 1




VIIIl. IlpumepHoe TeMaTHYecKOe INIaHUpOBaHue. I'eomerpus. 9 kiace
(2 gaca B Henento, Bcero 68 yacoB)

-1
2 £ | Conepxanue yueonoro | Koamyecrso XapaKkTepuCTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
é S MarepHaJia 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
= *
I'masa 1 16
Peurenue TpeyroJibHUKOB
1 | Cunyc, KOCHHYC, TaHT€HC 2 DopMyIIIpOBaTh:
¥ KOTaHreHe yria ot 0 ONPEJIENEHNs: CHHYCa, KOCHHYCa, TAHre€Hca, Kotanrenca yriaa or 0° 1o 1807
n0 180° CBOMCTBO CBS3M JJIMH JMArOHAJIEH U CTOPOH MapaljieaorpaMma.
2 | Teopema KocHHyCOB 3 @opMyJIMpPOBATH U PA3bICHATH OCHOBHOE TPUTOHOMETPHIECKOE TOXIECTBO.
BbluucisaTe 3HayeHuEe TPUrOHOMETPUYECKON (DYHKIIMH YTJIa [0 3HAYEHUO
3 Teopema cuHycos 3 OJTHOM M3 €ro 3aJIaHHBIX (YHKITHIA.
4 | PemeHne TpeyrolbHUKOB 3 @opMyJIMPOBATH U JTI0KA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEICTBUS
5 | 4 U3 TEOPEMBI KOCHHYCOB M CHHYCOB, O IIOIIAA ONMHUCAHHOTO
OPMYJIBI JJIS
PMYJIBI T MHOT'OYT'OJIbHUKA.
HAXOXKIACHUS TUIOLIAAH
8 tas 3anuchiBaTh U TOKa3bIBATh (POPMYJIbI JJI1 HAXOKECHUS IJI0IIAIU
TPEYTOJIbHUKA o . .
pey TPEYTOJIbHUKA, PAJINYCOB BIIMCAHHOW U OIMCAHHOW OKPYKHOCTEH
Kontponbnas pabota Ne 1

1

TPEYTrOJIbHUKA.
[TpuMeHATh U3yueHHBIE ONPEACIICHUS, TEOPEMBI U (DOPMYJIBI K PEIICHUIO
3a7a4
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2 £ | Conepxanue yueonoro | Koamuecrso XapaKkTepuCTHKA OCHOBHBIX BU/J0OB JeSITeIbHOCTH YUCHUKA
E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
=
I'naBa 2
IIpaBuiabHbIE 8
MHOI0Yr0J1bHUKH .
6 | [IpaBunbHbBIE 4 [ToACHATB, YTO TAKOE LNEHTP U LEHTPAIBHBIN YTOJ NPABUIBHOTO
MHOTOYTOJIbHUKH U UX MHOT'OyTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
CBOKCTBA DopMyJIIPOBATH:
7 | Jmma oxpysxuOCTH. 3 ONPE/ICNIEHHE PaBUILHOTO MHOTOYTOJIbHHK;
Tomas Kpyra CBOHCTBA NPABHIIbHOrO MHOTOYTOJIbHHUKA.
JIoKa3bIBaTh CBOKCTBA IMPABUIIBHBIX MHOIOYT'OJIbHUKOB.
Konrposbhas padora Ne 1 3anMchIBaTh M Pa3bsCHATH GOPMYJIIBI JUTHHBI OKPYKHOCTH, TIOIIAIN KPyTa.
2 3anuchIBaTh U JOKa3bIBaTh POPMYJIbI JUIMHBI TyTH, IIIOIAIN CEKTOpa,
(opMyJIbI sl HAXOKACHUSI PaJyCOB BIMCAHHON M ONIMCAaHHOMN
OKPY>KHOCTEH MPaBUJIBHOTO MHOTOYTOJIbHUKA.
CTpouTh C MOMONIBIO HUPKYJISI U TMHEHKH MPAaBUIIbHBIE TPEYTOJIbHUK,
YEThIPEXYTOJIbHUK, IIECTUYTOJbHUK.
[IpuMeHATh U3yUYeHHbIE ONpEeACIICHUs, TEOPEMbI U (DOPMYJIBI K PEILICHHUIO
3aaa4
I'naBa 3
JlekapToBBI 11
KOOPAMHATHI HA MJI0OCKOCTH
8 | Paccrosinue mexnay 3 OmnuckIBaTh MPSMOYTOJIBHYIO CUCTEMY KOOpJIMHAT.

ABYM: TOYKaMHU C

@opMyIHpPOBaTh: ONpeieTICHUE YpaBHEHUs (GUTYPBI, HEOOXOAUMOE U
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2 £ | Conepxanue yueonoro | Koamuecrso XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEeJIbHOCTH YYeHHUKA
E S MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
<
=
3a/IaHHBIMA JIOCTaTOYHOE YCIIOBHSI MAPAJIICIBHOCTH ABYX MPSIMBIX.
KOOpPJIMHATaMHU. 3anuchIBaTh M IOKA3bIBATh (POPMYIIBI PACCTOSIHUSI MEXKTY TBYMS TOUKAMH,
Koopaunate! cepemnHb . KOOPJIMHAT CEPEMHBI OTPE3KA.
OTpe3Ka BriBouTh ypaBHEHHE OKPYKHOCTH, 00IIIee ypaBHEHHE MPSIMON, YpaBHCHHE
9 | Vpasuenue durypsr. 3 IPSIMOi C erIOBLéM KO3 PUITEHTOM.
VpaBHEHHE OKPYKHOCTH Jloka3bIBaTh HEOOXOAMMOE U JOCTATOYHOE YCIOBHE MapauIeIbHOCTH JABYX
PSIMBIX.
10 | YpagHenue npamoid [TpuMeHsITh H3yUYCHHBIE ONPEICTICHIS, TEOPEMbI U (POPMYIIBI K PEIICHUIO
11 | YrnoBoii ko3 duimeHT 3a1a4
MPSIMOU
KonTtponrhas padota Ne 1
3
I'nasa 4
12
BekTopsl
12 | Ilonarue BeKTOpa 2 OmnuchIBaTh MMOHATHUS BEKTOPHBIX U CKAJIIPHBIX BETWYUH. VIITIOCTpUpOBaTh
13 | Koopaunatsl BeKTOpa TMOHATUC BEKTOPA.
DopMyIUpOBaTH:
14 | CnoxeHue 1 BEIYUTAHHE 2 OTIPEJICIICHUS: MOYJISl BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB BEKTOPOB, KOOPJIMHAT BEKTOPA, CYMMBbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOMXEHHE BeKTOpa Ha 3 IPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOpA HA YHCIIO, CKATSIPHOTO

quCJIo

IMPOU3BCACHUSA BECKTOPOB,




-
2 £ | Conepxanue yueonoro | Koamuecrso XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEeJIbHOCTH YYeHHUKA
E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
=
16 | CkansapHoe 3 CBOICTBA: PaBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CI0KECHUS
MIPOU3BEACHUE BEKTOPOB BEKTOPOB, KOOPJIMHAT BEKTOPA CYMMBI M BEKTOpPa PA3HOCTH JIByX BEKTOPOB,
KoHTpobHas pabora No 4 KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHUSI BEKTOPa Ha YKCJIO, CKAISIPHOTO
A MPOU3BEACHUS JIBYX BEKTOPOB, MEPIICHAUKYISIPHBIX BEKTOPOB.
JIoKa3pIBaTh TEOPEMBI: O HAXOKJIECHUHU KOOPJMHAT BEKTOPA, O KOOPAUHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXKJICHUU CKAJISIPHOTO MIPOU3BECHUS ABYX BEKTOPOB, 00 yCIOBUU
NEPIEHIUKYISIPHOCTH.
HaxoauTe KocHHYC yriia MEXAy JBYMsI BEKTOPAMH.
[IpuMeHATh U3yUdeHHBIE ONPEACIICHUS, TEOPEMBI U (DOPMYJIBI K PEIICHUIO
3a1ay
I'naBa §
I'eomeTpuyeckue 13
npeodpa3oBaHus
17 | IBuxeHue 4 [IpuBoauTH MpUMEpPHI TPpeoOpa3oBaHus GUTYp.
(mepemenienue) GuUrypsi. OnuceiBaTh IpeoOpazoBaHust GUTYp: MapajyIeIbHbIN IEPEHOC, OCEeBas
[TapannenbHBIN IEpeHoC CUMMETpHUS, IIEHTpaIbHAsl CHMMETPHS, TOBOPOT, TOMOTETHS, TI0100HE.
18 | OceBas u neHTpaJIbHAS 4 opmypoBars:
cummerpun. TTOBOPOT OMNpEIENeHNA: ABIKEHNS; PABHBIX buryp; ToueK, CAMMETPHUYHBIX
OTHOCHUTEIHHO MPSIMOi; TOUEK, CHMMETPUYHBIX OTHOCUTEIIBHO TOUYKH;
19 | T'omorerusd. [lonoOue 4

puryp

(Gurypsl, UMeOIIEH 0Ch CUMMETPUH; (PUTYPBI, UMEIOIIEH LIEHTP CUMMETPUH;
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2 £ | Conepxanue yueonoro | Koamuecrso XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEeJIbHOCTH YYeHHUKA
é % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
=
KoHntposbHas padora Ne 1 no100HbBIX (uUryp;
3) CBOMCTBA: JBUKEHUS, TAPAJUIEIBLHOIO IEPEHOCA, OCEBO CUMMETPHH,
. LEHTPAJIbHOW CUMMETPHUH, TTOBOPOTA, TOMOTETHH.
Jloka3pIBaTh TEOPEMBI: O CBOMCTBAX MapayIEIbHOTO EPEHOCA, OCEBOM
CUMMETPUH, [ICHTPATLHON CUMMETPHH, IOBOPOTA, TOMOTETHH, 00
OTHOUIICHUU TUIONIA/IeH MOJOOHBIX TPEYTOJIbHUKOB.
[IpuMeHATh U3yUueHHBIE ONPEACIICHUS, TEOPEMBbI U (DOPMYJIBI K PEIICHUIO
3aja4y
IoBTOpEHME
U CHCTEeMaTH3Alus 10
yueOHOro MmarepuaJia
VYrpaxxHeHus 11 TOBTOPEHHUS 9
Kypca 9 kiacca
Kontponbnas pabota Ne 6 1




IX. Crincok imreparypsl

1. 'eomeTpus: 7 kiacc: y4eOHUK IS ydamuxcsl oOieoopa3oBatenbHbIX yupexaenuit/ A.I'. Mepsnsak, B.b. TlonoHckuid,
M.C. Sxup. — M. : Benrana-I'pad, 2012.

2. 'eomeTpus: 7 Kinacc: TMIAKTAYECKUE MaTepuajbl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padot/ A.I'. Mepamsik, B.b. Tlomnon-
ckuii, M.C. Sxup. — M. : Benrana-I'pad, 2013.

3. 'eometpust: 7 xmacc: padoune terpaau Nel,2/ A.I'. Mep3msak, B.b. Ilonmonckuit, M.C. Skup. — M. : Benrtana-I'pad,
2013.

4. I'eomeTtpust: 7 knacc: metoauueckoe nmocooue/ E.B. bytuko, A.I'. Mepsnsik, B.b. Ilononckuit, M.C. Sxup. — M. : Bentana-
I'pad, 2013.

5. 'eometpus: 8 knacc: ydeOHUK IJis yyanuxcsi oomieoOpazoBaTenbHblx yupexaenuit/ A.I'. Mep3nsk, B.b. Tlononckui,
M.C. Skup. — M. : Benrana-I'pad, 2013.

6. ['eomerpust: § Kiacc: AMIAAKTUUECKUE MaTepUalbl: COOPHUK 3a/1ady U KOHTPOJIbHBIX padot / A.I'. Mep3mnsk, B.b. Tlonon-
ckuii, M.C. Sxup. — M. : Benrana-I'pad, 2013.

7. 'eometpus: 8 xmacc: padoure terpaau Nel,2/ A.I'. Mep3msak, B.b. Ilononckuit, M.C. Sxup. — M. : Benrtana-I'pad,
2013.

8. 'eomeTpumst: 8 kiacc: Mmeroguueckoe rmocooue/ E.B. bymko, A.I'. Mep3nsk, B.b. ITononckuii, M.C. Axup. — M. : Benra-
Ha-I'pad, 2013.

9. lNeometpus: 9 kimacc: y4eOHHMK I ydaImmxcs o0meoopa3oBaTenbHbIX yupexacHui/ A.I'. Mepsnsk, B.b. ITononckwuid,
M.C. Skup. — M. : Benrana-I'pad.

10. 'eomeTpus: 9 kiacc : MUIAKTHYECKUE MaTepHaNbl: COOPHUK 3a/1ad W KOHTPOJBHBIX paboT/ A.I'. Mepansk, B.b. ITlo-
noHckuii, M.C. Sxup. — M. : Benrtana-I"pad.

11. T'eometpust: 9 kinacc: padbouune terpaau Ne 1, 2/ A.I'. Mepznsik, B.b. I[Tononckuii, M.C. Sxkup. — M. : Benrana-I"pad.

12. T'eometpus: 9 kiacc: meroaudeckoe mocobue/E.B. bynko, A.I'. Mepsnsk, B.b. Tlononckuit, M.C. Axup. — M. :
Bentana-I"pad.






		2022-03-01T17:58:33+0300




