MynunumnansHoe 010/pPKeTHOE 001e00pa3oBaTeNibHOE YUpexkaeHne «J{oHcKas OCHOBHAs
0011e00pa3oBaTeNbHAs IIKOJIa)

I[Iporpamma mo reomerpun 7 — 9 KIJ1acchl

1. Ilnanupyemble pe3y/ibTAaThl H3yYeHUS Kypca reoMeTpuu B 7-9 Kiaccax.
Harnmannas reomerpus

BrinmyckHUK Hay4uTCS:

pacno3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJEISAX U B OKPYXKAIOIIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE TeOMETpUIECKHe (PUTYpBI; pacTiO3HABaTh Pa3BEPTKU Kyoa,
MPSIMOYTOJILHOTO Mapasuielienu-1ne1a, IpaBuiIbHOM MUPAMUJIbI, IMJIMHIpA U KOHYCA;
ONpEeNENATh N0 JIMHEWHBIM pa3Mepam

pa3BEPTKHU (HUTYpPHI IMHEWHbIE pa3Mepbl caMoi (PUTyphl U HA00OPOT; BHIYUCIATH 00BEM
MIPSIMOYTOJIBHOTO NIapaJuleIenues1a.

Buinycknux nomyyum 803MOHCHOCIb HAYYUMBCA: BLIYUCTAMNb

00bEMbBL NPOCMPAHCINBEHHBIX 2EOMEMPUYECKUX

@u 2yp, cocmasnieHHbIX U3 NPAMOY20JIbHBIX NAPALIEIenUnedos8; Y2ryoums u paseums
npeocmasieHus 0 NPOCMPAHCIMEEHHBIX 2eOMEMPUUECKUX PUSypax, NPUMeHsms NOHAMUE
Ppazeépmku OJisl GbINOJIHEHUS NPAKMU-YECKUX PACUEMOS.

I'eomeTpuueckue d)HFVDbI

BolnyckHUK Hay4uuTCs:

II0JIb30BaThCs A3BIKOM I'E€OMETPUM JUISI ONKUCAHUS IPEAMETOB OKPYXKAIOLIEro MuUpa U HUX
B3aMMHOTO pACIOJIOKEHUS, pAclo3HaBaTh W M300pakaTh HAa YEpPTekKax M PHCYHKaX
reoMerpuyueckue (GUTypsl M WX KOHQUTYpaAIllMW; HAXOAWUTh 3HAYEHUS JUIMH JIMHEHHBIX

3JIEMEHTOB (PUTYp M UX OTHOILIEHUS, IpagycHyIo Mepy yrioB oT 0 1o 180°, mpumensis

oTpesieNieHus, CBOMCTBA U MPU3HAKU (UTYP M MX 3JIEMEHTOB,0THOIICHUS (puUryp (paBeHCTBO,
noo0ue, CUMMETPUH, TOBOPOT, MapajUICIbHBIH TEPEHOC); ONEpUPOBaTh C HAYaIbHBIMU
MOHSATUSAMH TPUTOHOMETPHH U BBIMOJIHATEH 3JIEMEHTApHbIC Omepanuy Haja QYHKIHUSIMHU YIIIOB;
pelaTh 3a/1a4n Ha JT0OKa3aTeabCTBO, OMUPAsACh Ha W3YUEHHBIC CBOWCTBA (PUTYp M OTHOIICHHI
MEXy HUMH M TPUMEHSISI U3yYeH HbIC METO/IbI JIOKA3aTeNIbCTB; PEIIaTh HECIOKHBIC 3a/1a4H Ha
MOCTPOCHHE, MPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUS C TIOMOIIBIO UPKYJIS U JTHHEHKH;
peaTh MPOCTEHIIIE MITAHUMETPUIECKUE 3a/1a49H B IPOCTPAHCTBE.

BoinycKHUK NOIYYUM 8603MOHCHOCb HAYYUMBCAL:

081a0emb Memooamu peueHus 3a0a4 Ha 8bIYUCTEeHUS U 00KA3AMeNbCmaa: Memooom Om
NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepedopa 8apuUarHmos u Memooom 2eomMempu-
YecKux mMecm mouex,; npuoopecmu Onvim NPUMeHeHUs. AleedpautecKko2o u mpueo-
HOMempUyecKo20 annapama u uoetl 08UNCeHUs NPU peuleHul 2eoMempuieckux 3a0ad;
0671a0emb MPaoUYUOHHOU CXeMOU peuteHUs 3a0ay Ha NOCMpOeHUe ¢ NOMOWbIO YUPKYJIAL U
JIUHENKU: aHaIUu3, NOCMpo-eHue, O0KA3AMeNbCME0 U UCCIe008anUe; HAYUUMbCsL Peulanms
3a0aqu Ha nocmpoenue MemoooM 2eo-

Mempuyecko20 Mmecma modex U MemooomM nooodus, npuobpecmu ONbLIM UCCIEO08AHUI
C80UCME NIAHUMEMPUYECKUX PUYp € NOMOUBIO KOMNBIOMEPHBIX NPOSPAMM, NPUOOpecmu



ONblM  BbINOJHEHU NPOoeKkmog no memam: «l eomempuyeckue npeobpazosanus Ha
niaockocmuy, «Illocmpoenue ompeskoe no gpopmyney.
H3mepeHue reoMeTpuiyeckux BeITUYHH.

BrllyCKHHMK Hay4duTCs:

HCIIOIb30BaTh CBOMCTBA W3MEPEHMs [JIMH, IUIONIAJICH W YIJIOB IMPH PEIICHUH 33Jad Ha
HaXOXJICHUE JJIMHBI OTPE3Ka, NJIUHBI OKPYKHOCTH, IJIUHBI AYTH OKPYKHOCTH, T'PaTyCHOM
MEpBI yriia; BEIYUCIATH JJIMHBI JIMHEHHBIX JIEMEHTOB (DUTYP U UX YIIIBI, UCTIONB3YS (hOPMYITBI
JUTMHBI OKPY>KHOCTH ¥ JUTMHBI JIyTH OKPYXHOCTH, (HOpMYIbI Tutomaneid (puryp; BBEIYHCIATH
IUIOMIAI  TPEYTOJIBHUKOB, MPSMOYTOJIBHUKOB, MMApAILICIOrPaMMOB, Tpamleluii, KpyroB u
CEKTOPOB; BBIYHCIATH JUIMHY OKPYKHOCTH, JUIMHY IyTH OKPY)KHOCTH, pellaTh 3aJadyd Ha
JIOKA3aTeJIbCTBO C MCIOJIb30BaHUEM (DOPMYIT ITTUHBI OKPY>KHOCTH U JITUHBI TYTH OKPY>KHOCTH,
dbopmyn mmiomanel ¢uryp; pemarb NPAKTUYSCKHE 3aJa4M, CBS3aHHBIE C HAXOXKICHHEM
T€OMETPUYECKUX BEJIUYUH (MCIONIBb3YsS MPH HEOOXOIMMOCTH CIPABOYHUKH M TEXHHYECKUE
CpelCTBa).

Buvinycknux nonyuum 603MO0HCHOCMbHAYYUMBCA.

BLIYUCTAMb  NAOWAOU (hueyp, COCMABIEHHbIX U3 08YX Ul 0Oojlee NPIMOY2OJbHUKOS,
Napanienocpammos,  mpeyoibHUKos,  Kpyea U CEeKmopda,  6blYUCIAMb  NIOWaAoU
MHO20V20/IbHUKO8, UCHONb3YS  OMHOWIEHUS PABHOBEIUKOCMU U  PABHOCOCMAGIEHHOCTU,
npuobpecmu onvim NpUMeHeHUs. aneedpauiecKko20 u mpueo-

HOMEempU4ecKko20 annapama u uoetl 08UNCeHUss Npu peuweHul 3a0a4 Ha 8blYUCiIeHue niowaoell
MHO20Y20/IbHUKOS.

KoopavHatsl

BhInyCcKHHUK HAY4IHTCS:

BBIUUCIIATH JUIMHY OTpe3Ka M0 KOOpJAUHATaM €ro KOHIIOB; BBIYMCIATH KOOPIUHATHI CEPEIMHbBI
OTpe3Ka;, HCIIOJIb30BaTh KOOPJIWHATHBIA METOJ JUIi WM3yYeHUS CBOWCTB TMPSAMBIX U
OKPYKHOCTEH.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

081a0emv KOOPOUHAMHBIM MemoOOM peuieHus: 3a0ad HA GblYUCeHUe U 00KA3amenbCmeo,
npuodpecmu Onvlim UCNONb308AHUS KOMNBIOMEPHBIX NPOCPAMM Ol AHANU3A YACMHBIX CIYYaes
83AUMHO20 PACNONONCEHUS OKPYICHOCMEU U NPAMbIX, Npuodpecmu Onvlm 6bINOJIHEHUS
npoexmoe Ha memy «llpumenenue KoopouHamHozo memoda Npu peuleHuu 3a0ay Ha
8blYUCTICHUE U OOKA3AMEIbCNEO Y.

BekTopsl

BBITyCKHHUK HAY4IHUTCS:

OTEPUPOBATh C BEKTOpPaMHU: HAXOJUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJlaHHBIX
T€OMETPHUYECKH, HAXOJUTh BEKTOP, PABHBIA IMPOHM3BEJCHHUIO 33JIAHHOTO BEKTOpAa Ha YHCIIO;
HaXOJHUTh JUISI BEKTOPOB, 3aJIaHHBIX KOOPJWHATAMH: JUTHHY BEKTOpa, KOOPJWHATHI CYMMBI U
pa3HOCTH ABYX U 0OJee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOPA HA YUCIIO, IPUMEHSS
MIPH HEOOXOJMMOCTH COYETATEIbHBIM, TEPEMECTUTEIIEHBIN W PACIPEICTUTESIILHBIA 3aKOHBI;
BBIYHCIIATh CKAJIAPHOE TPOW3BEJICHUE BEKTOPOB, HAXOJIUTh YOI MEXIY BEKTOPaMH,
yCTaHABIUBATh NEPIICHINKYISIPHOCTH MPSIMBIX.

Buinycknux nomyuum 6o3modcnocms.



0611a0emb 8eKMOPHLIM MeMOOOM OJisl pelleHuss 3a0ay HA GblYUCIeHUe U O00KA3amenibCmeo,
npuobpecmu Onvlim GbINOJHEHUsI NPOeKMo8 Ha memy «lIpumenenue 8eKmMopHo20 mMemooa npu
peuteHul 3a0ay Ha GblYUCIeHUe U OOKA3AMEeNbCMBOY.

2. Coneprxanue MmaTepuaJa.

Conep:xaHue Kypca reoMeTpuu B 7 KJacce

Hauanwsubie reomerpuyeckue cBesienus (11 yacon)

[Ipocreiiue reomerpuueckue (GpUrypsl: mpsimasi, TOUKa, OTPE3OK, Jiyd, yrou. llonsTue
paBeHCTBa reomeTpuyeckux guryp. CpaBHeHUE OTPE3KOB U yriioB. M3mepeHue oTpe3KoB,
JUIMHa oTpe3ka. M3mepenue yrios, rpagycHas mepa yria. CMeXHbIE U BEpTHUKAJIbHBIC
yIJIbl, UX CBOMCTBA. [lepnenanKynspHbie npsMbIe.

Ocnosnasi yenp — CHCTEMAaTU3MPOBATh 3HAHUS OOYyYalOIIMXCS O MPOCTEHIINX
reOMEeTPHUECKUX (PUTYpax M UX CBOMCTBAX; BBECTH IOHITHE PaBEHCTBA (UTYD.

B JAHHON TeMe BBOJATCA OCHOBHbIE TIE€OMETPUYECKUE IIOHATUS W CBOMCTBA
NPOCTEUIINX TeOMETPUYECKUX (GUTyp Ha OCHOBE HAIJISAHBIX  IPEICTaBICHHUHA
oOyJaromuxcst myTeM 0000IICHIS OYSBUIHBIX HIIM U3BECTHBIX U3 Kypca MaTeMaTUKH |1 —
6 kiaccoB reomeTpuyeckux (GaxtoB. [IoHsATHE aKCMOMBI Ha Ha4allbHOM 3Tare 00y4eHUS
HE BBOJAMTCA, U CaMH aKCHOMBI He (QOpMyIupyloTci B SBHOM Buae. HeoOxo-maumbie
HCXOJIHBIE IIOJIOKEHHs, Ha OCHOBE KOTOPBIX M3y4alOTCsl CBOWMCTBA T'€OMETPUYECKUX
¢buryp, mpuBOAATCA B ommcaTenbHOW Qopme. [IpUHIMIUAIEHEIM MOMEHTOM JTaHHOM
TEMBI SIBJISIETCS BBEJACHUE NTOHATHUS PABEHCTBA FEOMETPUUYECKHUX

¢Guryp Ha OCHOBE HAIJIHOIO MOHATHUS HalokeHHs. OnpeaesieHHOe BHUMAaHUE JOJKHO
YACIATHCS MPAKTUYECKUM ITPUIIOKEHHUSIM T€OMETPUYECKUX TOHATHH.

Tpeyronbnuku (18 yacoB)

TpeyronpHuk. Ilpu3Hakum paBeHCTBA TpPEYrOJbHHUKOB. IlepneHaukymsp K HpsIMOH.
MenunaHbl, OUCCEKTPUCHI U BBICOTHI TpEyrojbHUKa. PaBHOOEpEHHBIN TPEYroIbHHUK U €T0
CBOMCTBA. 3a/1a4 Ha IOCTPOECHUE C IIOMOILBIO LIUPKYJIS U JIMHEUKH.

OcnosHasi yenb — BBECTU TOHSATHE TEOPEMbl; BBIPAa0OTATh YMEHHME JIOKa3bIBAaTh
PaBEHCTBO TPEYTrOJIbHUKOB C MOMOUIbIO M3YyYEHHBIX MPHU3HAKOB; BBECTH HOBBIN KJlacc
3a]1a4 — Ha IIOCTPOEHUE C MIOMOILBIO IUPKYJIS U JINHEUKH.

[Ipu3Hakyu paBeHCTBA TPEYTOJIBHUKOB SBIISIOTCS OCHOBHBIM pabOYMM ammnapaTroM BCETO
Kypca reomeTpuu. Jloka3zaTenbcTBO OOJNIBLIEH YacTH TEOpPEM Kypca M TakkKe pelieHue
MHOTHX 3aJlad IPOBOJAUTCS IO CJIEAYIOIIeH cXeMe: MOUCK PaBHBIX TPEYroJbHUKOB —
00OCHOBaHHWE HX paBEHCTBA C IIOMOIIBI0 KAaKOro-TO TpU3HaKa — CIIEJCTBUS,
BBITEKAIOUINE W3 paBEHCTBA TPEYroJbHUKOB. [IprMeHeHne NpH3HAKOB paBEHCTBA
TPEYrOJbHUKOB MPHU PEHICHUU 3aj[ad J1aeT BO3MOKHOCTb IIOCTENIEHHO HAKaIlIMBaTh OMbBIT
MPOBEJICHUSI JIOKa3aTelbHBIX paccyxkaeHuid. Ha HavanbHOM »JTame wu3ydeHUs U
MIPUMEHEHUS] MPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB I€]1€CO00pa3HO HCIOJIb30BaTh 3a-
Jla4d C TOTOBBIMH YepTEKaMHU.

[NapannensHeie npsimbie (12 gacoB)

[Ipu3Hakyu mnapayieNbHOCTH MPSAMBIX. AKCHOMa MapajieNbHbIX MNpsAMbIX. (CBOMCTBa
MapajuIeIbHBIX IPSIMBbIX.

OcHoéHas yelp — BBECTU OJIHO U3 BAKHEHIIMX IMOHATHM — IOHATHE NapaueIbHBIX
IOpsSMBIX; J1aTh IEPBOE IMpPEACTaBIEHUE OO0 aKCMOMax M aKCMOMaTHMYECKOM METOJie B
re€OMETPHUH; BBECTU AKCUOMY NapaJlIEIbHbIX IPSIMbIX.

[Ipu3Haku M CBOICTBA MapauIEIbHBIX MPSAMBIX, CBS3aHHBIC C YIJamMH, 0Opa30BaHHBIMH
IIPU MNEPeceueHUM [BYX MPSAMBIX CEKyIleH (HaKpecT JexalluMH, OJIHOCTOPOHHUMH,
COOTBETCTBEHHBIMHU), ITUPOKO UCIOIb3YIOTCS B JAJbHEHIIIEM IPU U3Yy4EHUN




YeThIPEXyrOJIbHUKOB, TOJJOOHBIX TPEYroJIbHUKOB, MIPU PELICHUH 3a/1ay, a TaKXkKe B Kypce
CTepEOMETPHH.

CoOTHOIIIEHUS MEXK/TY CTOPOHAMHM M YIJIaMU TpeyrosibHuka (18 yacoB)

Cymma yrioB TpeyrojabHuka. COOTHOIIEHHE MEXAY CTOPOHAMHU U YIJIaMU TPEYTOJIbHUKA.
HepasenctBo TpeyronbHuka. [IpaMoyroiabHble TPEyroJbHUKH, X CBOMCTBA U MPU3HAKU
paBeHcTtBa. PaccrosiHue OoT TOukM 10 mpsiMoil. PaccTosHue Mexay mMapajielbHbIMU
npsmbiMU. [locTpoenue TpeyroibHUKa 110 TPEM dJIEMEHTaM.

OcHogénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaJKHBIE CBOWCTBA TPEYTOJIbBHUKOB.
B nannHoii Teme Aoka3pIBaeTCA OJHA M3 BaXKHEUIIMX TEOPEM I€OMETPHUH — TeopeMa O
CyMMe yIJIOB TpeyrosibHuka. OHa MO3BOJISET JaTh KIacCU(UKALUIO TPEYrOJbHUKOB MO
yriaaM (OCTpOYTOJbHBIA, TNPSIMOYTOJbHBIM, TYMOYIOJbHBINA), a TaKXe YCTaHOBUTh
HEKOTOpPbIE CBOMCTBA U MPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsiTue paccTOSAHHMS MEXIy MapaUIeIbHBIMA TPSMBIMH  BBOJUTCST Ha OCHOBE
JIOKA3aHHOW TMPEBAPUTEIHLHO TEOPEMbI O TOM, YTO BCE TOYKM KaXJIOW U3 ABYX
napajuieNbHbIX MPSIMBIX PAaBHOYAAJIEHBI OT IPYroi MPsAMOM. DTO MOHATHE UTPAET BAXKHYIO
POJib, B YaCTHOCTHU UCIOJIB3YETCS B 3a/1a4yaX Ha IOCTPOEHUE.

[Ipun pemieHun 3aaay Ha TOCTPOEGHHWE B 7 KIACCe CIEAYeT OTPAaHUYUTHCA TOJBKO
BBITIOJIHCHUEM U OINKMCAHHEM IOCTPOCHUSI MCKOMOW (Urypbl. B OTHENBHBIX Cllydasx
MOKHO TMPOBECTH YCTHO aHAJIMU3 M TOKA3aTENIbCTBO, a SJIEMEHTHI UCCIICOBAHUSI TOJKHBI
IIPUCYTCTBOBATH JIUIIb TOTJa, KOT/1a 3TO OTOBOPEHO YCIIOBUEM 3aJauH.

[ToBTopenue. Pemenue 3amay (9 4.)

Ocnosnas yens. I10BTOpUTH, 3aKpenuTh U 00001UTH ocHOBHBIE 3YH, mosyuenHsie B 7
KJ1acce.

Coaep:xanue Kypca reomeTpuu B 8 kiacce
UYetnipexyroabauku (14 gacos)
MHOroyroiapHHK, BBITYKJIBIII MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK. [lapamienorpamm, ero
cBoiicTBa U nmpusHaku. Tpamnenus. [IpsmoyronbHuk, poM0O, KBagpar, ux ceoicTsa. OceBast
U LIEHTpaJIbHasi CHMMETPHH.
Ocnosnasi yenb — W3Y4YNTh HauOojee BaXHbIE BHJbl YETHIPEXYTOJbHUKOB —
napajuiesiorpaMm, MpsMOYTOJIbHUK, POMO, KBajpar, Tpaleluio; JaTh NpPEICTaBICHUE O
¢burypax, o6nagarommx 0CeBOM NIM LEHTPAIbHOW CUMMETPUEH.
JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEeMbl M pELIEHHs MHOTUX 3ajad4
MIPOBOJATCS. C MOMOIIBIO NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, ITOATOMY ITOJIE3HO HX
IIOBTOPUTH B HAYaJI€ U3YYECHUS TEMBI.
OceBas M LEHTpaJIbHAsI CHMMETPHH BBOJAATCS HE Kak NMpeoOpa3zoBaHKe MJIOCKOCTH, a KaK
CBOMCTBa reomMeTpuyeckux ¢Uryp, B YaCTHOCTH YETHIPEXYTroJbHUKOB. Paccmorpenue
9TUX MOHITUN KaK JBM)KEHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.
[Mnomazae (14 gacoB)
[TonsaTre mnomanu MHOroyroyibHMKa. Ilnomanu mpsMoyrojapHHKa, MapamuiesorpaMma,
TpeyrojbHuKa, Tpanenuu. Teopema [ludaropa.
OcnosHas yenp — pacUIMPUTh U YIIIYOUTH MOJIydYeHHbIE B 5—06 Kiaccax MpecTaBiIeHUs
oOyuaromuxcsi 00 U3MEPEHNH W BBIUMCICHHUHU IJIOUIa/Iel; BHIBECTH (OPMYJIIBI IJIOMIAACH
MIPSIMOYTOJIBHMKA, [TapajulesIorpaMMa, TPEeyroJlbHUKaA, Tpalleluu; 10Ka3aTh OJHY U3 IJaB-
HBIX T€OpeM reoMmeTpun — teopeMy Iludaropa.
BeiBog Qopmyn ans BeIMHCICHHMS IUIOIIAZCH NPSIMOYTOJIbHUKA, MapajulesorpaMmma,
TPEYrOJbHUKA, TPAICLUM OCHOBBIBAETCS HAa JBYX OCHOBHBIX CBOMCTBAaxX IIIOIIAACH,
KOTOpBbIE MPUHUMAIOTCS] UCXOSl U3 HATJISIHBIX MPE/ICTaBICHUH, a Takke Ha hopmyIe




wiomaau KBajapara, OOOCHOBAaHHME KOTOPOM HE SBISETCS O00S3aTeNbHBIM IS
o0y4Jaronmxcs.

HerpamuiimoHHO! [Is1 IKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHHWH TUIOIIAJei
TPEYroJIbHUKOB, MUMEIOIIUX I10 paBHOMY yriay. OHa MO3BOJISIET B JAJbHEWIIEM JaTh
MPOCTOE JOKA3aTEebCTBO MPU3HAKOB MOJ00USI TPEYTOJLHUKOB. B 3TOM COCTOUT OJHO U3
MPEUMYIIECTB, 00YCIIOBICHHBIX PAHHUM BBEACHUEM MOHSITHS IJIOIAIH.

JlokazaTenbcTBO Teopembl [lmdaropa oOCHOBBIBaE€TCS Ha CBONCTBaxX IUIOIIANCH U
dbopMynax Ui mIomaAe KBajapaTa U NpsAMOYyrojbHUKA. J[OKa3bIBaeTCsl TakKe Teopema,
obpatHas Teopeme [Tudaropa.

[TonoGHbIe TpeyroapHukH (19 yacos)

[TonoGHbIe TpeyronsHUKH. [Ipu3Haku momo0ust TpeyroabHUKOB. [IpuMenenune mogodus k
JI0Ka3aTeNIbCTBY TEOPEM U pelieHuto 3a1ady. CHHYC, KOCUHYC M TaHIE€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.

OcHosHas yenb — BBECTU MOHATHE MOJOOHBIX TPEYTOJILHUKOB; PACCMOTPETH MPU3HAKU
nofoOusi TPEYroJIbHUKOB W WX MPUMEHEHHs; CAeNaTh IMEpBbI IIar B OCBOCHUU
00yJarOIUMUCS TPUTOHOMETPUICCKOTO aIlliapara FTeOMETPHH.

Omnpenenenre moI00HBIX TPEYTOJIBHUKOB J1a€TCS HE Ha OCHOBE IIPe0OpazoBaHus
moAo0us, a Yepe3 paBeHCTBO YIJIOB U MPOMOPIMOHAIBHOCTD CXOICTBEHHBIX CTOPOH.
[Tpu3naku mo106Us TPEYrOIbLHUKOB T0Ka3bIBAIOTCS C TIOMOIIBIO TEOPEMBI 00 OTHOIICHUU
IJIOUIAZEN TPEYTOJIbHUKOB, UMEIOLIUX IO PABHOMY YTJy.

Ha ocHoBe nmpu3HakoB 1mogo0ust JOKa3bIBaCTCs TEOpEMa O CPEIHEH JIMHUK TPEYTOJIbHUKA,
YTBEPKJICHUE O TOUKE MIEPECEUCHUs MEANaH TPEYroJIbHUKA, a TAK)KEe JIBa YTBEPKICHHUS O
MIPOTNOPIMOHANBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TpeyrojbHUKE. [laeTcst mpencrapieHme
0 MeTojie T0/100Us B 3a/1a4ax Ha MOCTPOEHUE.

B 3axmroueHue TemMbl BBOASTCS DJIEMEHTH TPUTOHOMETPUM — CHUHYC, KOCHHYC U TAaHTE€HC
OCTpOTO yria NpsIMOYTOJIbHOIO TPEYrOJIbHUKA.

Oxpy»xkHOCTb (16 "yacoB)

B3anmHoe pacnonoxkeHue npsMOW U OKpYXKHOCTU. KacaTenpHass K OKpPYXKHOCTH, €€
CBOMCTBO M npu3HakK. l{eHTpasibHble U BOUCaHHBIE yIiibl. UeThipe 3aMeuaTenbHble TOUKU
TpeyrosibHUKA. BricanHas u onricaHHasi OKPYXHOCTH.

OcHoénas yenb — pacllupUTh CBEACHUSI 00 OKPYKHOCTH, MOJIYYEHHbIE 00yJarolUMHUCS
B 7 Kiacce; HM3y4yuTh HOBBIE (DaKThl, CBSI3aHHBIE C OKPYXHOCTHIO; MO3HAKOMHTH
00yJaronuXxcs ¢ YeThIPbMS 3aMeUaTeIbHBIMU TOYKAMH TPEYTOJIbHUKA.

B nmanHOM TeMe BBOAMTCA MHOTO HOBBIX TIOHSATHH W PAacCMaTpUBAETCd MHOTO
YTBEPKJACHU, CBSI3aHHBIX C OKPYKHOCTBIO. J[J11 UX YCBOEHUS ClIeIyeT YAECTUTh OOJIbIIOe
BHUMAaHUE PEIICHUIO 3a7a4.

YTBepKIEHUS O TOUKE MEpPECceueHUss OMCCEKTPUC TPEYTOJIbHUKA U TOYKE MEepecedeHUs
CEpEeIMHHBIX MEPHNEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSATCSA KaK CIEACTBUS U3
TEOpEM O CBONCTBaX OMCCEKTPHUCHI YIJIa M CEPEeIUHHOTO MEPIEHINKYIspa K OTPE3KY.
Teopema o TOuKe mepecedeHHs] BBICOT TPEYroJbHUKA (WIM UX TPOJOJIKEHUIN)
JTIOKa3bIBACTCSI C TOMOIIBIO YTBEPXKIAEHUS O TOYKE TIEPECEUCHHS CepPeAMHHBIX
MEePHEHIUKYISIPOB.

Hapsiny ¢ Teopemamu 06 OKpYKHOCTSIX, BIIFICAHHON B TPEYTOJIBHUK M OMHCAHHON OKOJIO
HEro, pacCMaTPUBAIOTCSI CBOMCTBO CTOPOH OIMKCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO
YTJIOB BIIMCAHHOTO YETHIPEXYTrOIbHUKA.

[HoBTOpenwue. Pemenne 3aaa4 (5 yacoB)

OcHosnas yenw. [1oBTOpUTH, 3aKpenUTh U 00001UTH OcHOBHBIE 3Y H, momydeHHsie B 8
KJ1acce.

Coaepixanue Kypca reoMeTpuu B 9 kiacce



BekTopsl. Meton koopaunar (22 yaca)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. Cll0kKEHHE U BHIYMTAHHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PasnokeHue BEKTOpa MO JBYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunats! Bektopa. [lpocTeiimne 3agaun B KoopauHaTax. Y paBHEHUS OKPYKHOCTH U
npsimoid. [IpuMeHeHne BeKTOpOB U KOOPAUHAT MPU PELICHUH 3a/1a4.

OcnosHas yenb — HAY4YUTh OOYYarOIIMXCS BBINONHATH JCHCTBUS HAJl BEKTOPAMH Kak
HaNpaBICHHBIMUA OTPE3KaMH, YTO BaXXHO JJIsI TPUMEHEHHUS BEKTOPOB B (PH3HKE;
MMO3HAKOMUTh C MCMOJb30BAaHUEM BEKTOPOB W METOAAa KOOpPAMHAT MpPHU pPELICHUU
reOMEeTPUUYECKUX 3a7au.

BekTop onpenensieTcs kak HanpaBiIeHHBIA OTPE30K U JEHCTBUS HaJ BEKTOPAMU BBOASTCS
TaK, Kak 3TO MPHUHATO B ¢usuke, T. E. Kak AeHCTBUSA C HampaBlIEHHBIMU OTPE3KAMHU.
OcHOBHOE BHUMaHUE JIOJKHO OBITh Y/AENEeHO BhIPAOOTKE YMEHUU BBIMOJIHATH ONEpaIiu
HaJ| BEKTOpaMHU (CKJIaJpIBaTh BEKTOPHI MO MpaBUIIaM TPEYTroJIbHUKA U MapajlienorpaMmma,
CTPOUTH BEKTOp, PAaBHBIM PAa3HOCTH JBYX JAHHBIX BEKTOPOB, & TaKkKe BEKTOP, PaBHBIH
MIPOU3BEICHUIO TAHHOTO BEKTOpa Ha JaHHOE YHCIIO).

Ha mnpumepax moka3pIBaeTCsi, Kak BEKTOPHl MOTYT TNPHUMEHSTBCA K PEHICHUIO
reoMeTpuuecKkux 3amad. JlemoHcTpupyercs 3QpPeKTHBHOCTh MpUMEHEHUS (HopMyn uis
KOOpJIWHAT CepelrHbl OTpPEe3Ka, pACCTOSIHHUS MEXIy JABYMs TOYKaMH, YypaBHEHUN
OKPY)XHOCTH U TPSAMOIl B KOHKPETHBIX T'€OMETPUYECKHX 3ajadyax, TEM CaMbIM JaeTcs
MpeJiCTaBlIeHHE 00 N3YYCHHH F€OMETPHUECKUX (GUTYp C TOMOIIBIO METOAOB aireopshl.
CoOTHOIIIEHHS MEXJly CTOPOHAMH U YIiaMH TpeyroibHHuKa. CKaJaspHOE MPOU3BEICHHE
BEeKTOpOB (12 yacoB)

CuHyc, KOCHMHYC M TaHTeHC yria. TeopemMbl CHHYCOB W KOCHHYCOB. Pemienue
TpeyroabHUKOB. CKaJsipHOE TpPOU3BEACHHE BEKTOPOB M €ro IpPUMEHEHUE B
F€OMETPUUYECKHX 3a/1auax.

OcHoénas yenb — Pa3BUTh YMEHUE OO0YYaroIIMXCS MPUMEHSATh TPUTOHOMETPUUECKHIM
anmnapar Ipy pelIeHuH NreOMETPUUECKHX 3a/1ad.

Cunyc u xocunyc moboro yria ot 0° mo 180° BBOASTCS C MOMOIIBIO EAMHUYHON
MOJIYOKPY>KHOCTH, JI0Ka3bIBAIOTCSI TEOPEMBl CHHYCOB U KOCHHYCOB U BBIBOJHUTCS €IlIE
oJlHa ¢opMyJia IUIOIIA I TPEYToJIbHUKA (ITOJIOBUHA MPOU3BEIEHUS IBYX CTOPOH Ha CUHYC
yria Mexay HUMH). DTOT annapaT NpUMEHSIETCS K PEIIEHUIO TPEYTOJbHUKOB.

CkanspHoe TpoU3BeIEeHHE BEKTOPOB BBOAUTCA Kak B (Qu3uke (MpOM3BENCHHUE [JIHH
BEKTOPOB Ha KOCHHYC yIJla MEXIy HMMH). PaccmaTpuBaroTCsi CBOWMCTBAa CKaJIIPHOTO
IIPOU3BENCHNUS U €T0 IPUMEHEHHE ITPU PELIEHUH T€OMETPUUYECKUX 3a1a4.

OcHOBHOE BHHUMaHUE CJEIyeT YAETUTh BbIPaOOTKE MPOYHBIX HABBIKOB B NPUMEHEHHH
TPUTOHOMETPHYECKOT0 anmnapara Ipy pelieHud reOMETPUUECKHX 3a/1ay.

JnuHa OKpYKHOCTH U IUIonagab kpyra (12 gyacoB)

[IpaBunbHble MHOTOYroJbHUKUA. OKpPYKHOCTH, OINHCAHHAas OKOJIO IPaBHIBHOIO
MHOTOYI'OJIbHUKAa W BIUCaHHas B Hero. IlocTpoeHune mpaBMIIBHBIX MHOTOYTOJbHUKOB.
Jnvna okpyxHocty [Lmomans kpyra.

OcnosHas yenp — pacIIUPUTh 3HaHUE 00YYAIOIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh
TOHATHUSA JTMHBI OKPY>KHOCTH U TUIOMIATH Kpyra U (hOPMYJIBI JJIsl UX BBIYUCICHUSI.

B nawame TeMbl JaeTcs  OmpeleieHHe  IPAaBWIBHOTO  MHOIOYIOJIbHHUKA, U
paccMaTpUBAIOTCS  TEOpeMbl 00 OKPYKHOCTSIX, OINMCaHME OKOJO IPAaBUIILHOTO
MHOT'OYTOJIbHUKA U BIHUCAHHOM B HEro. C MOMOIIbIO ONMKMCAHHOW OKPYKHOCTH PEIIAOTCS
3a/la4yd O TMOCTPOEHUH MPABUIBHOTO HIECTUYTOJIbHHKA M IMPaBUIBHOIO 27-yroJbHUKA,
€CJIM JjaH MPaBUJIbHBIN 1-yTOJIbHUK.

@®opMyJIbl, BEIPAXKAIOLINE CTOPOHY MPABUILHOTO MHOTOYTOJIBHUK U PaJANYC BIIMCAHHOMW B
HEro OKPYKHOCTH 4epe3 pajuyC OMHCAHHON OKPYKHOCTH, MCIOJb3YIOTCS IPU BBIBOJE
(GbopMyIl INIMHBI OKPY>KHOCTH U TUIONIAM Kpyra. BelBoa onupaercs Ha HHTYUTHBHOE




IIPE/ICTAaBICHUE O IIpe/ese: IpU HEOIPAaHWYEHHOM YBEIMUYEHUM YHCIa CTOPOH
MIPAaBUJILHOI'O MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCS K
JUINHE JTOM OKPY)KHOCTH, a IUIOIIaJp — K IUIOUaJAM Kpyra, OIPaHUYEHHOI'O
OKPY’KHOCTBIO.

JIBr>kenus (124yacoB)

Otobpaxkenue tiockoctd Ha ceOs. Ilomstme nBumxkenus. OceBas W IEHTpajbHAs
cummetpuu. [lapamnensHbiil nepenoc. [loBopot. Hanoxxenust u 1BUKEHUS.

OcHognass yenb — TIO3HAKOMUTH OOYYAIOIIMXCS C TOHSATHE: JBIKEHUS U €ro
CBOMCTBaMM, C OCHOBHBIMU BMJIAMU JIBM)KEHUH, C B3aMMOOTHOLICHUSIMH HAJIOKEHUN U
IBIDKECHUH.

JIBIDKEHHE TUIOCKOCTH BBOJAMTCS KaK OTOOpa)kKeHHE IJIOCKOCTH Ha cels, coXpaHsmolee
paccrosinue Mexy Toukamu. [Ipu paccMoTpeHun BUI0B ABM)KEHUM OCHOBHOE BHUMAaHHE

yIeseTcs IOCTPOSHUIO 00pPa3oB TOYEK, OpSIMBIX, OTPE3KOB, TPEYrOJbHUKOB IPU
OCEBOM M IEHTPAIbHOW CHUMMETPHSX, napajuielIb-HOM — IepeHoce, MmoBopoT. Ha
3¢ (deKTHBIX MpuMepax MOKA3bIBACTCSl TMPUMEHEHHE  JIBMKCHHH MpH pelIeHUun

TCOMETPHUCCKUX 3a]1a.
[ToHATHE HANOXKEHUST OTHOCUTCS B JIAHHOM Kypce K YHCIYy OCHOBHBIX TOHSTHIA.
Jloka3pIBaeTCs, YTO TOHSATHS HAJIOXKEHUS W JBMXKCHUS SIBISIFOTCS DKBUBAJICHTHBIMU:
mo00e HAJOKEHUE SBISCTCS JIBIDKGHHEM IUIOCKOCTH W oOpartHo. M3ydeHue
JI0Ka3aTeIbCTBA HE SBISIETE O00s3aTEIbHBIM, OJIHAKO CIIEAYET pPacCMOTPETh CBS3b
MTOHATHI HAJOXKCHUS U IBUKCHUSI.

006 akcrmomax reomerpui (2 gaca) becena o0 akcnomMax reOMETpPHH.

OcHnosnas yenb — naTh O6osee Ty00Koe MPeACTaBlIeHUEe O CUCTEME aKCHOM TIIaHUMETPUU
1 aKCHOMAaTHYECKOM METOJIC.

B nmanHOI Teme paccka3bIBaeTCs O pa3IMYHBIX CHCTEMaX aKCHOM T'€OMETPHUH, B
YACTHOCTH O PA3JIMYHBIX CITIOCO0AX BBEICHUS MOHITHS PAaBEHCTBA QUTYD.

[ToBTOpenue. Pemenne 3a1a4 (8 yacoB)

OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001mUTH OcHOBHBIE 3YH 3a 0OCHOBHYIO
IIKOITY.




TemaTnveckoe NIAHUPOBaHMeE 7 Kjacc

Nerr/nn HaunmenoBaHue TeMEI KomnuectBo
4acoB
1 [Tpsimast 1 OTpe30K 1
2 Jlyd u yron 1
3 CpaBHEHHE OTPE3KOB U yIJIOB 1
4-5 W3mepenne oTpe3koB 2
6 W3mepenne yriios 1
7 [TepnenauKyIsipHBIC TIPSIMBIC 1
8-9 Pewmenue 3amau 2
10 Konrtponbnas padora Ne 1 «HavanbHble reoMeTpruvecKue 1
CBEJICHUS
11,12,13 [lepBbiii mpU3HAK PABEHCTBA TPEYTOJIHLHUKOB 3
14,15,16 Mennanbl, OMCCEKTPUCHI M BRICOTHI TPEYTOJIbHHUKA 3
17,18,19,20 | Bropoii u TpeTHii MpU3HAKW PaBEHCTBA TPEYrOJbHHUKOB 4
21,22,23 3aaun Ha IOCTPOCHHUE 3
24,25,26 Pemenne 3anau 3
27 KonTponbnas padota Ne 2 «TpeyrosbHUKI» 1
28,29,30,31 | Ilpu3Haku napayieIbHOCTH JIBYX MPSMBIX 4
32,33,34,35, 5
36 AKcroMa TapauIeIbHBIX MPSIMBIX
37,38,39 Pentenue 3amau 3
40 Kontponbnas padora Ne 3 «[lapasienbHbie psiMbIe) 1
41,42 CymMa yriioB TpeyroJbHHUKa 2
43 44 45 COOTHOIIIEHUS] MEXKTy CTOPOHAMU U yIJIaMHu 3
TpEeyroJbHUKa
46 KonTponbhas padota Ne 4 «CooTHOIIEHUS MEXTY 1
yIJIaMd ¥ CTOPOHAMU TPEYTOJIbHUKAY
47,48,49,50 | [IpsMOyTONBHBIE TPEYTOILHUKU 4
51,52,53,54 | IlocTpoeHHE TPEYTONBHHIKA 10 TPEM IJIIEMEHTaM 4
55,56,57 Perienue 3anau 3
58 KonTponbhas padora Ne 5 «CooTHOIIEHUS MEXIY 1
yriaamMu ¥ CTOPOHAMH TPEYTOJIbHUKA»
59-68 [ToBTOpEHME,MOITOTOBKA K PETHOHAIEHOMY 3aUeTy 10




TemaTuueckoe NIaHUPOBaHMe 8 KiIace

Neri/it HaumenoBanue Tembl KommuectBo wacos
1 MHOTOYTOJIbHUKH 1
2 MHOroyrojabHUKU
3 [Tapannenorpamm
4 [Tpu3naku napauienorpamMma
5 Pemenue 3anau To Teme «llapamnenorpamm». 1
6 Tpanenusi. 1
7 Teopema Dareca. 1
8 3a1aun Ha TOCTPOCHHE 1
9 [TpstMOyTONIBHUK. 1
10 Pom6. KBagpar 1
11 Pemenue 3amau 1
12 OceBast ¥ LIEHTpajbHasi CHMMETPUU 1
13 Pemenwue 3ama4q 1
14 Konmponwvnaa paooma Nel no meme: « YemuipéxyzonvHuku 1
15 [1nomans MHOTOYTOIBHUKA. 1
16 [Tnomane MHOTOYTOJIBHUKA. 1
17 ITmoniaaer napasuienorpamMmma 1
18 [1nomane TpeyroipHUKa 1
19 [1nomane TpeyroipHHUKa 1
20 [Tnomane Tpamenuu 1
21 Perenne 3a1a4 Ha BeIUMCIEHHE MIomaaen gpuryp 1
22 Pemenue 3a1ay Ha BeIUMCIeHHUE MIomaaen puryp 1
23,24 | Teopema ITudaropa 2
o5 Teopema, obpatnas Teopeme [ludaropa. 1
26 Pemenue 3amau 1
27 Pemenue 3amau 1
28 Konmponvnas pavoma Ne2 no meme: «llnowaou» 1
29 OmnpeneneHne NOJOOHBIX  TPEYrOJIbHHUKOB. 1
30 OTHoIIIEHNE TTOMAeH MOJ0OHBIX TPEYTOJIHLHUKOB. 1
31 [lepBrIii mpu3HaK M101001s TPEYTOJIHHUKOB. 1
32 Pemenuie 3a1ay Ha MpUMEHEHHE TIEPBOTO MPU3HAKA TO100US 1
TPEYTOJHLHUKOB.
33 Bropoii u TpeTuii npuzHaku 1noao6usi TpeyroabHUKOB. 1
34 Pemenue 3a1ay Ha MpUMEHEHHE MTPU3HAKOB TIOI00MS 1
TPEYTOJIHHUKOB.
35 Pemenue 3a1ay Ha MpUMEHEHHE MTPU3HAKOB TIOI00MS 1
TPEYTOJIHHIUKOB
36 Konmpononas pavoma Ne 3 no meme «lloooonvie 1
mpey2onbHUKU)
37 CpenHsist THHUS TPEYTroJIbHUKA
38 Cpenusist THHUS TPEYroJIbHUKA
39 CBOICTBO MeJIMaH TPEYTOJIbHUKA




40 [IponoprimoHanbHbIE OTPE3KU 1
41 [TponopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYToJIbHUKE | 1
42 M3meputenbHble pabOThl HA MECTHOCTH. 1
43 3ajaun Ha TOCTPOEHUE METOJOM MOA00uS. 1
44 CuHyc, KOCHHYC ¥ TAHI'€HC OCTPOTr0 yIia IpsIMOYrOJIbHOIO 1
TPEYroJbHUKA
45 3HglquH>1 CHUHYCa, KOCHHYCa ¥ TaHT'eHCa JIJIsl YTJIOB 300, 450, 1
60
CooTHOLIEHUsI MEKAY CTOPOHAMU U YTJIIaMU IPSIMOYTOJIBHOTO
46 TpeyroJjibHHKa. Perenue 3anay. 1
Koumponvnas paboma Ne4d no meme: «Coomunoutenusn
47 MEHCOY CIOPOHAMU U Y2IAMU RPAMOY20TIbHO20 1
mpey20/1bHUKa»
48 B3anMHoe pacnosioxkeHne npsMoi U OKpYKHOCTH. 1
49 KacartenbHast K OKpY>KHOCTH. 1
50 KacarenpHast kK OKpyxHOCTH. Pemenne 3amay. 1
51 ['pagycHast Mmepa Ayry OKPY>KHOCTH 1
52 Teopema 0 BHUCAHHOM yTJIe 1
53 Teopema 00 OTpe3Kax MepeceKarouxcs Xop/a 1
o4 Pemenue 3amay no teme «lleHTpanabHble U BOUCAHHBIE YIIIBD) 1
55 CBOICTBO OUCCEKTPUCHI yIiia 1
56 CepeHHBIN NIEPIICH IUKYIISP 1
o7 Teopema 0 Touke nepeceyeHus BbICOT TPEYroJIbHUKA. 1
58 CBOICTBO OHMCCEKTPUCHI yTiia 1
59 Teopema 0 TOUKE MepecedeHnst BHICOT TPEYroJbHIKA 1
60 BrnincanHast OKpy>KHOCTb 1
61 CBOWCTBO ONMCAHHOTO YETHIPEXYTOJIbHUKA. 1
62 Pemenue 3a1a4 mo reme «OKpY>KHOCTBY. 1
63 Pemenune 3ana4 no teme «OKpyKHOCTBY. 1
64 Konumponvnas paboma Ne 5 no meme: « OKpyscnocmuy 1
65-68 | [loaroroBka K pernoHaJIbHOMY 3a4ETy 4







