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IlosicHuTeIbHASA 3anHCKA
[Iporpamma pa3zpaborana Ha ocHoBe IIporpammer 061Ie00pa3zoBaTeIbHBIX yupexaeHui I'eomerpust 7-9 /
T.A. Bypmucrposa — 2-¢ uznanue, nopadorannoe M.: IIpocsemenue, 2016. Ha m3ydenure npeamera o nporpamMme
«[Iporpammer o6mieoOpa3zoBarenbHbIX yupexaenui ['eomerpus 7-9 / T.A. BypmuctpoBa— M.: Ilpocemenue,
2016» mo yyeOHOMY IUIaHy IIKOJIBI 2 4aca B HEJIEINI0, Bcero 68 4acoB B rofl. 7-9 kiacc 2 yueOHbIX yaca B HEJIEIIO B
TEeYEHHUE KaKJI0TO0 Tojia o0ydeHus, Bcero 136 ypoxa.
OBnageHne OOYYarOIIMMHUCS CHUCTEMOM TE€OMETPHUECKMX 3HAHMH W yMEHHH HEOOXOIMMO B
MTOBCETHEBHOM YKU3HU, ISl U3YUEHHS] CMEKHBIX AUCIUILINH U MIPOJOJIKEHHs] 00pa30BaHus.

1.Coaep:xanune npeamera reomeTpumn 7-9 kiace.
Harasanasi reomerpusi. Harmsiinele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaisienenurnes,
puU3Ma, Iupamuja, map, cpepa, konyc, quauHap. M3o0paxkeHue npocrpancTBeHHbIX (uryp. Ilpumeps! cedyenuii.
MHuororpansuku. lIpaBunbHele MHOTOrpaHHuKU. IIpumepsl pa3BEPTOK MHOIOTPAaHHUKOB, LIUIUHAPA U KOHYCA.
[Tonstue 06béMa; enuaUIBI 00bEMa. OOBEM MPAMOYTOJIBHOTO MapasuIeenureia, Kyoa.
I'eomerpuueckue ¢urypsl. IIpsmsie u yrubsl. Touka, npsmas, wiockoctb. OTpe3ok, gyd. Yroi. Buasl yrios.
BeprukansHele W cMmexHble yrubl. buccektpuca yria. IlapamnenbHble M IEpeceKaroIIMecs MpsMBbIE.
[IepnieHauKkynspHbIe NpsAMbIE. T€OpeMbl O MapauIEIbHOCTH U NEPIEHAUKYIIIPHOCTH NpsAMBIX. llepnenaukyisp u
HaKJIOHHasg K mnpsMod. CepelnHHBIN NEepHNeHAUKYISp K OoTpe3Ky. ['eomerprnueckoe mecto Todek. CBOMCTBa
OMCCEKTPHUCHI yTIia U CePEeAMHHOTO MEPIEeHANKYIsIpa K oTpe3ky. TpeyroabHuk. Boicota, Meauana, Ouccekrpuca,
CpelHsis JUHMS TpeyrojbHUKAa. PaBHOOeIpeHHbIE M PaBHOCTOPOHHUE TPEYTrOJbHHKHU; CBOMCTBA M IMPU3HAKU
paBHOOEIPEHHOTO0 TpeyroyibHUKa. I[Ipu3HaKu paBeHCTBa TPEyroJibHUKOB. HepaBeHCTBO TpeyroyibHUKA.
CooTHoIIEHHS MEXIy CTOpOHaMHU W yriaamu TpeyroibHHka. CymMma YIriioB TpeyrojibHUKA. BHemHue yrisl
TpeyronpHuka. Teopema @aineca. Ilogobue TpeyroiabHukoB. [Ipu3Haku mog00Hs TpeyroiabHUKOB. Teopema
[Mudaropa. Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOT0 yria NpSIMOYToJIbHOTO TPeyTroibHUKa U YIiioB oT 0 110
180°mpuBeneHne K ocTpoMy yIiry. PelieHne npsMoOyrojbHbIX TPEeyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. POPMYyJIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOI0 M TOro e yria. Pemenne
TPEYrOJIbHUKOB: TEOpeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMEuaTelIbHbIE TOYKM TpPEyrOJbHHKA.
YeroipéxyroabHuk. [lapamienorpamm, ero cBoiicTBa u npusHaku. [IpsMoyronsHuK, KBagpat, poMO, UX CBOMCTBA
u npusHaku. Tpanenwsi, cpenHss auHUs Tparneuuud. MHOroyroJbHuK. Beimykisle MHOroyronbHuku. Cymma
YTJIOB BBIITYKJIOTO MHOTOYTroJbHUKA. [IpaBuibHbIe MHOTOYTOJIbHUKY. OKpYAKHOCTB M KpYT. [{yra, xopaa. Cexrop,
cermeHT. LleHTpanbHbli yroil, BHIUCAHHBIN Yo, BeIMYMHA BIIMCAHHOTO yrila. B3anMHOe paconoxeHue npsmMou u
OKpPYKHOCTH, JBYX OKpyxHocTel. KacarenbHas W ceKylias K OKPYKHOCTH, UX CBOWCTBa. Brimcannwsie u
ONMCAaHHbIE MHOTIOYTOJbHUKU. OKpY>KHOCTb, BIIMCAHHAs B TPEYTOJBHUK, M OKPYKHOCTb, OIMCAaHHAas OKOJIO
TPEYroJibHUKA. BrucaHHple W ONHMCAHHBIE OKPY>KHOCTH IPAaBWJIBHOIO MHOTIOYIOJIbHHMKA. ['eoMerpuueckune
npeodpasoBanus. Ilonstue o paBencrBe ¢uryp. [loHsTHE O ABMKEHMH: OCeBas M LIEHTPajbHAs CUMMETpUH,
napaJuiesbHbli nepenoc, noBoport. [loustue o nogodun puryp u romoreruu. [locTpoeHHs ¢ MTOMOILBIO HUPKYJIS U
nuHeku. OCHOBHBIE 33/1a4M HA IIOCTPOEHUE: JEJIEHUE OTPE3Ka I0I0JIaM; ITIOCTPOCHUE YyIJia, PABHOIO JaHHOMY;
IIOCTPOCHHUE TPEYTrOJIbHUKA II0 TPEM CTOPOHAM; IOCTPOCHHUE MEPIECHAMUKYJApa K MPsSMOM; ITOCTPOEHHE
OMCCEKTPUCH] yIIIa; JAeJICHHe OTpe3Ka Ha # PaBHbIX yacTeil. Pellenue 3a1au Ha BBIYMCIICHUE, JOKA3aTEIbCTBO U
IIOCTPOEHUE C UCTOIb30BAaHUEM CBOMCTB U3YUYEHHBIX (QUTYD.
HN3mepenne reomeTpu4ecKuX BeJHYHH. /[nrHa orpe3ka. PaccrossHue OoT TOUkM 10 npsmoi. PaccTosHue mexny
NapajuieIbHbIMU NPsMBIMU. [IepruMeTp MHOrOyrosIbHMKA. [[11MHa OKpY>KHOCTH, YUCIIO T; JUIMHA YT OKPYKHOCTH.
I'panycHas mepa yria, COOTBETCTBUE MEXKAY BEIMYMHOW LEHTPAJIBHOIO yIJIa U JUIMHOM IYI'M OKPYXKHOCTH.
[onsTre nuomaau miockux guryp. PaBHococTaBieHHble U paBHOBeIMKUE GuUrypsl. Ilnomans npsmMoyroiabHuKa.
[Inomanu mapamienorpaMMa, TpeyrojJbHUKa M Tpaneuuu. Ilnomans MHoroyroneHuka. IDmomans kpyra u
wionaab cektopa. CooTHoIIEHHE MeXay IUlouansMu MoAoOHBIX ¢uryp. Pemienue 3amay Ha BbIYMCICHHE U
JI0Ka3aTeIbCTBO C UCTIOIb30BAHUEM U3YUEHHBIX (POPMYIL.
Koopaunartel. YpaBHenue npsmoil. KoopauHatel cepennHbl oTpe3ka. PopMmysa pacCTOSHHMS MEXAY IBYMs
TOYKAMH IIJIOCKOCTHU. Y pAaBHEHUE OKPY>KHOCTH.
Bekropsbl. [lniuHa (Monyine) BekTopa. PaBenctBo BekTopoB.Komnumueapnbie BekTopbl. KoopauHathl BeKTOpa.
YMHOK€EHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, PA3JI0KEHHE BEKTOPA IO JABYMHEKOJUIMHEAPHBIM BEKTOpaM.
CkansipHO€ MTPOU3BEIEHNE BEKTOPOB.
TeopeTnko-MHOXKeCTBEeHHbIE MOHATHSA. MHOKECTBO, 2JIEMEHTMHOXKECTBA. 3aJaHUE MHOKECTB [IEPEUNCICHUEM
3JIEMEHTOB, XapaKTepUCTUUECKUM cBoKcTBOM. [logmMHOXkecTBO. OObEeTMHEHNE UITEPECEUEHUE MHOMXKECTB.
JJieMeHTHI JIOTHKH. OnpenencHue. AKCMOMBI U TeopeMbl./[okazaTenbcTBo. J[0Ka3aTenbCcTBO OT IPOTHUBHOTO.
Teopema, o6patHas nanHoil. [Ipumep u konTprpumep.[loHsTHE O paBHOCHIIBHOCTH, CIEAOBAHUHU, YIOTPEOICHUE
JIOTUYECKUX CBA30KECaU ..., MO <.y 6 MOM U MOJILKO 6 MOM C1y4ae,JJOTUIECKUE CBA3KHU U, UTU.




I'eomeTpusi B uctropnyeckom pazputuu. Ot semiemepus kreometrpud. [Iugarop u ero mkona. @anec. Apxumes.
[TocTpoeHnre mpaBUIBHBIX MHOTOYTOJIBHHKOB. Tpucekmnus yria. KBagpatypa kpyra. YaBoenue kyOa. Mcropus
yucna 7. 3ojotoe ceueHne«Hauama» EBkmuma. JI. Ditmep. H. W. JloGaueBckuii. HMcropus mnsroro
nocrynara.M300pereHne MeToAa KOOpAUHAT, MO3BOJIAIOIIETO MEPEBOJUTHIE€OMETPUUECKHE OOBEKTHI Ha S3BIK
anreOpsl. P. lekapt u I1. @epma.llpumeps! pa3nuuHbIX CUCTEM KOOPAMHAT HA TUIOCKOCTH.

2. TabMua TeMaTH4YeCKOro pacnpe/iesieHusi KOJMYeCTBA 4acoB

7 kyacc
Pazten Tema ABTOpCKasi Padouas
nporpamMmma nporpamma
I I'masa I. HauaneHble reomeTpuyeckue 10 10
CBEJICHUS
11 ['naga II. TpeyronbHUKH 17 17
III  |I'mama III. ITapannensHble NpsIMBIC 13 13
v I'maBa IV. CooTHomIEHHS MEXTy CTOPOHAMU 20 20
Y yIJIaMH TPEYroJbHUKA
A% IloBTOpenue. Pemenne 3agau 8 8
Hroro 68 68

Tema. 0CHOBHOE Pa6ouas | XapakTepuCTHKA OCHOBHBIX BUI0B [€eSITeJIbHOCTH
Paznen ’ nporpam YUYe€HHUKA (Ha YyPpOBHE YUeOHBIX J1eiicTBHI)
coJep:KaHue 10 TeMaM
Ma
I'nasa I. HayanbHbie

reoMeTpuyecKue OOBSACHATH, YTO TaKO€ OTPE30K, JyY, yroiy, KakKue
CBe/IeHMs (burypbl Ha3bIBAIOTCSI PAaBHBIMU, KaK CPAaBHUBAIOTCS U
U3MEPSIIOTCA OTPE3KU U YTIIbl, YTO TAaKOE rpaayc H
1. Ilpamas u rpagycHasi Mepa yria, KakKol Yroj Ha3bIBaeTcs
ompesok. JIyu u MPSIMBIM, TYTIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAaKOE]
yeon cepeauHa OTpe3Ka M OMCCEeKTpuca yria, Kakue yribl
2. Cpasnenue Ha3bIBAIOTCA CMEXKHBIMHU M KaKH€ BEPTHKAJIbHBIMU;
L ompe3Ko8 u 10 (bOpVMyJH/IpOBaTL 1 00OCHOBBIBATH YTBEPXKICHUS O
yenos CBOMCTBAX CMEXHBIX W BEpPTUKAJIBHBIX YIJIOB;
3. Uzmepenue OOBSCHSATH, KaKue MpsIMbIE Ha3bIBAIOTCS]
Ompe3Koa. MEepHEHANKYISIPHBIMU; dbopMynupoBath 7|
Hsmepenue 000CHOBBIBATh yTBEPXKJIEHUE O CBOMCTBE JIBYX
yenos MPSIMBIX, IEPIICHIUKYISAPHBIX K TPEThel; H300pakaTh
4. W pacrio3HaBaTh yKa3aHHBIC MpOCTeUIne QUrypsl Ha
Ilepneno YyepTekax; peuaTrh 3aJaud, CBS3aHHBIE C JTHUMHY]

UKYTISAPHbLE npocTedmmmMu Gurypamu

npsmbvie

OOBACHATD, Kakas dburypa Ha3bIBaeTCs|
TPEYTOIBLHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTJIb]
U TEpUMETpP TPEYroJIbHUKA, KAaKOM TpeyroJbHUK
I'nasa Il. Ha3bIBACTCS PaBHOOEAPEHHBIM " Kakou
2. TpeyrojibHUKH 17 PAaBHOCTOPOHHUM, KaKW€ TPEYTOJIbHUKU Ha3bIBAOTCS]
paBHBIMU; U300paXkaTh U PACIIO3HABATh HA YEPTEXKaAX
TPEYTOJIbHUKH M WX DIIEMEHTHI, (HOPMYIHpPOBATh U
JOKa3bIBaTh TEOPEMBl O TMPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB;  OOBSCHATH, UTO  HAa3bIBACTCH

MEPIECHANKYIISIPOM, TPOBEAEHHBIM U3 TAHHOW TOYKHU K



JaHHOW TpsAMOI; (QOpPMyIHpPOBaTH W JOKa3bIBATH

2.1 Illpusnaku o
TeopeMy O MEpPHEeHAUKYISIpEe K NpSIMON; OOBICHSTH,
agencmea . o
p KaKHe OTPE3KH HA3BbIBAIOTCS MEIUAHOU, OUCCEKTPUCON
mpeyzonbHUKO8 . )
U BBICOTOM TpeyrojbHHKa; (OPMYyIHPOBATh U
1. Iepeviii JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEIPEHHOIO
T oL TPEYrOJIbHUKA; peIlaTh 3a0a4yd, CBSA3AHHBIC (|
8mMopot u mpemuti .
10 MpU3HAKaMHU PaBEHCTBA TPEYTOJILHUKOB U CBOWCTBAMU
NPU3HAK
P PaBHOOEAPEHHOTO TPEYTrOJIbHUKA;, (HOPMYJIHUPOBATH
agencmea
p OTIpEe/ICNIEHUE OKPYKHOCTH, OOBSCHATH, YTO TaKOE
MpeyeorbHUros LEHTp, pajuyc, XopJa U JUaMeTp OKPYKHOCTH;
2. Meouanul, ’ S .
pemiath  MpOCTEHIIHMe 3aJa4ydl  Ha  MOCTPOCHHE
buccekmpucsl u
(mocTpoeHue yria, paBHOTO JaHHOMY, MOCTPOEHHUE
8b1COMbl
OMCCEeKTPHUCHI yTia, MOCTPOCHHUE MEPIICHIUKYISPHBIX
mpey2oIbHUKa
MPSIMBIX, TIOCTPOEHUE CEPEIMHBI OTpe3ka) W OoJee]
CIOHBIE  3aJaud, HCIOJNB3YIOIINE  YKa3aHHBIC
MPOCTEUIIINE; COMOCTABIATh MOJYYEHHBINA PE3YJIbTAT C|
YCIIOBUEM  33/laud; AaHAJIM3UPOBATh  BO3MOXKHBIE
2.2,  Pewenue 3a0au cliyvau
1. Pewenue 3a0au
Ha nocmpoeHue
2. Pewenue 3a0au 7
HA npumMeHeHue
NPU3HAKO8
paeencmea
Mpey2oNbHUKO8
dopmynupoBaTh oTpeseneHue napauieNbHbIX
MPSIMBIX; OOBSCHATH C TIOMOIIBIO PHUCYHKA, KAKHE
yTibl, 00pa3oBaHHbIC MIPH NEPECEYCHUH IBYX MPSMBIX
CEeKyIllel, Ha3bIBAIOTCS HAKPECT JISKAINUMU, KAKUE
I'aasa II1. OTHOCTOPOHHUMH U KaKHe€ COOTBETCTBEHHBIMU;
MapaJienabHbie 13 dbopMyIHpOBaThH u JIOKa3bIBaTh TEOPEMBI,
npsiMble BBIp@XKAIOUINE TPU3HAKH MapajyIeIbHOCTH  JBYX

MPSIMBIX; 0OBSICHATH, YTO TAKOE AKCHOMBI TEOMETPUU U]
KakMe akCHOMBI Y€ UCIOJb30BaJIUCh PaHEE;
(hopMyJIHPOBATh AKCUOMY MapaICIBHBIX MPSMBIX U
BBIBOJIUTH CHEACTBHS U3 HeE; (opmynupoBaTh U

JOKa3bIBaThb TEOPEMBI O CBOMCTBAX MapaJIICIbHBIX
OpsMbIX, OOpaTHble TeopeMaM O  IpHU3HAKax
[IapaJUIEIbHOCTH, CBA3AHHBIX C HAKPECT JIeXkKAIIUMHU,
COOTBETCTBEHHBIMU M OJHOCTOPOHHUMH YIJIAMH, B
CBSA3M C JTUM OOBACHATH, UYTO TaKOE YCJIOBHE U
3aKJIIOYEHUE TEOPEMBI, Kakas TeopeMa Ha3bIBACTCs
OoOpaTHOW 10 OTHOUICHHWIO K JaHHOW TeopeMme;
OOBSICHATH, B YEM 3aKJIFOYAETCSI METO/ I0Ka3aTeNIbCTBA
OT TPOTHUBHOTO: (OpMyIupoBaTh M JOKa3bIBATh
TEopeMbI 00 yTiIax ¢ COOTBETCTBEHHO MapaslieIbHbIMU
U IEpHECHIUKYISPHBIMM CTOPOHAMH; IPUBOAUTH
IIPUMEPBl HUCIIOJIB30BAHMUS O3TOTO METOJA; peIlaTh
3aJlaud  HAa  BBIYMCIEHHE,  JI0OKAa3aTeIIbCTBO U
IIOCTPOECHHE, CBA3AHHBIE C NTAPAJIICIIBHBIMU NPSMBIMU



3.1 Ilpusnaxu

napannenvbHocmu
npAmMbIX
1. Ilpuznaxku
napannienbHocmu 7
NPAMbBIX 08YX NPAMBIX
2. Axcuoma
napanieibHocmu
NPAMbBIX
3.2. Pewenue 3a0au 6
®opMynupoBaTh U JOKa3blBaThb TEOPEMY O CYMME
YTJIOB TPEYTOJILHUKA U €€ CIIEJCTBHE O BHEITHEM YTJIE
TpPEYroJbHUKA, IPOBOJIUTH KJ1acCU(UKALINIO
TPEYTOJIBHUKOB TIO yriaaMm; (GOpMyIUpOBaTh U
JI0Ka3bIBaTh TEOPEMY O COOTHOIICHHUAX MEXKIY|
CTOPOHaMH M yTJIaMU TpeyrojbHUKa (IpsMoe Ul
naga IV. oOpaTHOE yTBEP)KJICHHS) U CIICJICTBUS U3 HEE, TEOpEMY]
CoOTHOMIeRHS MEKTY O HEpaBEHCTBE TPEYIONbHUKA; dbopMynupoBath U
CTOpOHAME U yrJIaMu 20 A0Ka3bIBATH TEOPEMBI O CBOHCTBAX NPAMOYIOJBHBIX
TpeyrobHHKa TPEYTOJIHHUKOB (TIPSIMOYTOJIBHBIN  TPEYTOJIBHUK ¢
yriioM 30°, TpU3HAKM PaBEHCTBA MNPSIMOYTOJIbHBIX]
TPEYTOJIBHUKOB);  (HOPMYIHpPOBATH  OMPECIICHUs]
PacCTOSIHUS OT TOUKH J0 MPSMOM, paCCTOSIHUS MEX Y]
napajulebHBIMA ~ TPSIMBIMHU; ~ pellaTh 3a7adyd  Ha
BBIUMCIICHUS,  JOKa3aTelIbCTBO U IOCTPOECHHE,
CBSI3aHHBIE C COOTHOIICHUSMU MEXKIY CTOPOHAMHU U
yrjiaMud Tpe YroJllbHUKA U PACCTOSHUEM MEXIY]
4. napajuiebHBIMA  TPSIMBIMU, TPH  HEO0OXOIUMOCTH
MIPOBOAMTH [0 XO/Y PEUICHHsI TOTOTHUTEIbHBIE
4.1 Coomnowenusn IIOCTPOEHHUSI, CONIOCTABIISATH [IOJyYEHHBIM PE3YJIbTaT C
Mmedxncoy yCIOBMEM 3aJaud, B 3ajJayaX Ha IOCTPOCHHE
cmoponamu u HCCIIeIOBAaTh BO3MOXKHBIC CITy4an
yenamu
mpeyzonbHuKa
1. Cymma yenos 10
mpey2oibHUKa
2. Coomnowenus

MedHcoy CmopoHamu u
yenamu mpey20ibHuKa

3. IIpsimoyeonbhbiel
Mpey2oIbHUKU




4.2 Pewenue 3a0au

Ha nocmpoeHue
1.Ilocmpoenue

mpey2oIbHUKa 10
no mpem
n1eMeHmam
2. Pewenue
3a0au
CTposT JTOTHYECKHE [IEIU PACCYKICHUM.
[IpenBocxuaoT pe3ynbTaT U ypPOBEHb YCBOCHUS
(kakoii Oyaet pe3yabTat?).
YMEIOT ClIylIaTh U CHBIIATH APYT APYyTa.
BrIABUTAIOT 1 000OCHOBBIBAIOT THUITOTE3BI, IIPEIIAratoT]
CHOCOOBI MX MIPOBEPKHU.
HosTopenue. CraBar y4eOHyIO 3aJadyy Ha OCHOBE COOTHECCHHUS]
Pemenue 3anaq TOTO, YTO y>K€ U3BECTHO M YCBOCHO, H TOTO, YTO €IIe
HEU3BECTHO.
1. Ilosmopenue no Pa3BuBaloT yMeHUE HWHTETPUPOBATHCA B TPYIILY
,Hanljz;”:”ble CBEPCTHHKOB " CTPOUTH MPOIYKTHBHOE
B3aMMO/ICIICTBHE CO CBEPCTHUKAMHU U B3POCIBIMU
ceomemp ”l‘ecf“ CaMOCTOSATETHHO CO3/AI0T AITOPUTMBI JIEATETHHOCTH|
e ceedenu MpU peuIeHUH MPoOIEM TBOPUYECKOTO M MOMCKOBOIQ
2. Ilosmopenue no XapaKTepa.
meme
"llpusnaxu [ToHMMArOT BO3MOXHOCTh PA3JIMYHBIX TOYCK 3PCHHSI,
pasencmed HE COBMAJIAIOUINX C COOCTBEHHOM.
MpeyeOIbHUKOE. OcCo3HaHHO W  TPOU3BOJIBHO  CTPOSIT  PEUYCBBHIC
fj asnobedpen b,l, BBICKa3bIBaHUS B YCTHOM U MUCbMEHHOM hopme.
5. U MpeyeonbHUK 8 CnuyaroT crmoco0d W pe3ysibTaT CBOWX JCUCTBHNA (|
3. Hosmopenue no 3aJJaHHBIM STAJIOHOM, OOHAPYKHUBAIOT OTKJIOHEHUS U
”Hap’;qﬂerJZJeZbeze OTJIUYHS OT JTAJIOHA.
y YMEIoT ¢ MOMOIIBIO  BOMPOCOB  J100BIBATH
npAmble HEOCTAIONTY 0 HH(POPMAIIHIO.
4. Ilosmopenue no BriOupator  Hambonee  dddekTuBHBIE  CIOCOOB]
., meme pEelIeHUs 3aJadyil B 3aBUCHUMOCTH OT KOHKPETHBIX]
Coomnowenus yCaoBHiL.
Medicoy BHOCSAT KOPPEKTHBBI M JOIOJHEHUS B CIIOCOO CBOMX
CMoporamu u NEICTBUI B cllyyae pacXoXKIACHHSI 3TalIOHA, PEeaTbHOIO
yenamu JIEACTBUSA U €r0 IPOAYKTa.
MpeyeonbrUKa [IposABISAIOT TOTOBHOCTH a/IeKBaTHO pearupoBaTh HA
5. Iloemopenue no

meme "3aoavu

HYXKJIBI TPYTHX, OKa3bIBATh MOMOIIIb u
SMOILIMOHABHYIO MOJEPKKY HapTHEPAM.

na Y OCO3HaHHO ¥ TPOU3BOJILHO CTPOSIT PEUYEBBIE
nocmpoenue BBICKa3bIBaHUS B IUCbMEHHOH (popme.
Oco3HaroT Ka4eCTBO U YPOBEHb YCBOEHHUS.
ITpunepxuBarorcs MOpPaJIbHO-3THYECKHX y
IICUXOJIOTUYECKUX  TPHUHIIMIIOB o01meHus y
COTPYAHUYECTBA.
UTOI'O 68 yacoB
K.P. 5

8 ki1acc



Pa3nen

Tema

Paoouas
nporpam
Ma

XapakTepuCTHKA OCHOBHBIX BU/0B /1eAITEJIbHOCTH
YUeHHUKA (Ha yPpOBHE YUeOHBIX /1eiicTBHUI)

I'masa V.
YeThIpexyrojbHUKH

14

1.1 Mnoeoyeonvruxu.
Ilapannenoepamm u
mpaneyus

1.2 IIpsimoyzonvHux,
pomo, Keaopam

OOBSCHATD, UTO TAKOE JIOMaHasi, MHOTOYTOJIbHHK, €T0
BEpILUHBI, CMEXHBIE  CTOPOHBI,  JMaroHald,
u300pakaTb M paclo3HaBaTb MHOTOYTOJBHUKHU HA
yeprexkax; IOKa3bIBaTh 3JEMEHTHI MHOTO YTOJIBHHKA,
€ro  BHYTPEHHIOKO M  BHEIIHIOK  00JacTy;
bopmynupoBaTh olpezieyIeHUE BBIITYKJIOTO|
MHOTOYI'OJIbHUKA; M300pakaTb M  PACIIO3HABATH
BBIMYKJIBIE W HEBBIIYKJIBIE  MHOTOYTOJIbHMKHU;
(GopMyIIMpOBAThH U 10KA3bIBATH YTBEPHKACHUS O CyMME]
YIJOB BBINYKJIOIO MHOIOYTOJIBHMKA M CYMME €ro
BHEIIHUX  YIJIOB, OOBSICHATh, KaKH€ CTOPOHEI
(BepIIMHBI) YETBIPEXYTOJIBHUKA Ha3bIBAIOTCS
POTHBONOJIOKHBIME; (OPMYIHPOBATH OMPEICIICHHS
napauenorpaMMa, Tpamneluuu, paBHOOEAPEHHON WU
OpSIMOYTOJIBHOM Tpamnenuii, npsMoyrojibHUKa, pomoa,
KBaJpaTa;, M300pakaTb M  paclo3HaBaTb 3TH
YeTBIPEXYTONILHUKHY; (HOPMYITUPOBATh M JTOKA3bIBATH)
YTBEPXKJEHHsI 00 UX CBOMCTBAaX U NMPHU3HAKAX; PEIIaTh)
3aJa4d  HAa  BBIYMCIEHHUE, JIOKA3aTeIbCTBO U
IIOCTPOCHHE,  CBA3aHHBIE C  3THUMH  BHMJAaMHU
YEeThIPEXYTOJIbHUKOB; OOBSACHATH, Kakue JIBE TOYKHU
Ha3bIBAIOTCSI CHMMETPUYHBIMA OTHOCUTENIBHO MIPSIMON
(Touku), B KakoMm ciydae (¢urypa Ha3bIBaeTcs
CUMMETPUYHON OTHOCHUTEIBHO MPSIMOM (TOYKH) M YTO
Takoe OCh (LIEHTP) CUMMETpHUU (DUTYpPBHI; TIPUBOAUTH
IIPUMEPBI ¢uryp, o0nagaromux 0CEBOH
(ueHTpanbHOM) CHUMMETpUEH, a TakXe IpUMEphI
OCEBOM W IEHTPATIbHOM CUMMETPHUIl B OKpY>Karolleu
Hac 00CTaHOBKE

T'nasa VI. IL1omannp

14

2.1 Inowaow
MHO20Y20/IbHUKA

2.2. Teopema [lugpacopa

OOBSCHATDH, KaK MPOU3BOJIUTCS U3MEpPEHHUE TIIOIaAeH
MHOTOYTOJIbHUKOB, KaKue MHOTOYTOJILHUKH
Ha3bIBAIOTCS PaBHOBEJIUKHUMHU u KaKue
pPaBHOCOCTABJIEHHBIMH; (POPMYJIHPOBATH OCHOBHBIE
CBOICTBa MIOWIAZCH M BBHIBOAUTH C HUX MOMOIIBIO
(bopMyJIbI TIomaaen MPSIMOYTOJIbHUKA,
napasuieorpaMmma, TPEeyroJbHHKA, Tpamneuuu;
dbopMmynupoBaTh W JIOKa3blBaTh  TeOpeMy 00
OTHOIICHUH IJIOMIAAeH TPEYroIbHUKOB, UMEIOIIUX TI0
paBHOMY yriy; (opMynIupoBaTh U JOKa3bIBaTh
teopemy Iludaropa u oOpaTHyio eii; BBIBOAUTH
dopmyny I'epoHa ist TUIOIIAAM TPEYTONBHUKA;
peliath 3aJa4dl Ha BBIYHCIECHUE U JI0Ka3aTelbCTBO,
CBs3aHHBIE C (OPMYyJIaMH TUIOIIAJIEH M TEOpeMOu
[Tudaropa

T'maBa VII. Illono0OHbIe
TPEyroJbHUKH

19

OOBSCHATH MOHATUE MPONOPLUOHATILHOCTH OTPE3KOB;
(hopMynupoBaTh OIpeieNeHus HOJOOHBIX
TPEYyrOJILHUKOB W Koddduimenta  monodus;
dopMynupoBaTh M JOKa3blBaTb TEOPEMBI: 00

OTHOIITHN llJlULLLd/_lCl\/Jl ITOAOUHBIX TPTYI'OJIBHUKROB, O
npU3HaKax TMOAO0OMS TPEYrolbHUKOB, O CpeaHen
JUHUU TPEYroJIbHUKA, O TIEPECCUCHUH MeIauaH



TPEYroJibHUKA, O MPOMOPLUUOHAIBHBIX OTpPE3Kax B
PSIMOYTOJIBHOM TPEYTOJIbHUKE; O0BSICHATH, YTO TAKOE
MeTox Tmomo0us B 3aJadyax Ha IIOCTPOCHHE, W
OPUBOJUTH TPUMEPHl MPUMEHEHHsS] 3TOTO METO[a;
OOBSICHATh, KaK MOXHO HCIOJb30BAaTh CBOWCTBA
M0JI0OHBIX TPEYTOJILHUKOB B H3MEPUTENBHBIX PaboTax
Ha MECTHOCTH; OOBSCHATh, KaK BBECTH IOHSTHE
MoI00MsT 1T TPOU3BOJIBHBIX (GUTYP; GOPMYITUPOBATH
OTIpeNieIeHne W WJUTIOCTPUPOBATH TMOHATUS CHHYCA,
KOCHHYCa U TaHT€HCa OCTPOTo YIJa MPsIMOYTOJIbHOIO
TPEYTOJIbHUKA; BBIBOJHTH OCHOBHO€]
TPUTOHOMETPHUUECKOE TOXKIECTBO U 3HAUEHHUS CUHYCAa,
KOCHHYca M TaHreHca i yrios 30°, 45°, 60°; pemarp
3aJauM, CBSI3aHHbIE C MOJ00MEM TPEYTOJbHUKOB, AJIS
BBIYUCIICHUS 3HAYECHUI TPUTOHOMETPUYECKHX
(GYHKIMI HCTIONB30BaTh KOMITBIOTEPHBIE MTPOTPAMMBbI

3.1 Ilpusnaku nooobus 8
3.2. [lpumenenue
11
nooobus
I'masa VIII.
17
Oxpy:xHOCTH
4.1 Kacamenvhas.
Llenmpanvhovie u 10

6NUCAHHbLE )2lbl

HccnenoBate B3aWMHOE PACHOJIOKEHHE TPSMOUA H
OKpPYHOCTH; (hopMynupoBaTh ONPEAEIICHUE
KacaTelbHOM K OKPYKHOCTH; (OpMYyJIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTEJbHOW, O
npU3HaKe KacaTeabHOW, 00 OTpe3Kax KacaTeNbHBIX,
NpOBENEHHBIX M3 OJHOW TOYKH; (HOpMyIupoBaTh
MOHATUS LIEHTPAIBHOI'O yTIia U rPayCHON MEphI TyTH
OKpYyXHOCTH;  (OPMYyIMpPOBaTh W  JIOKa3bIBATh
TEOpPEMBI: O BIMCAaHHOM YIJe, O THPOU3BEACHUY]
OTPE3KOB TEepeceKaIuXcs Xopa; GopMyaupoBaTh U
JTIOKa3bIBaTh TEOPEMBI, CBA3AHHBIE C 3aMEYaTEIbHBIMY|
TOYKAMH TPEYTOJbHUKA: O OMCCEKTpHUCE yIiia U, KaK
CJIE/ICTBHE, 0 IIepeCceYeHU OucceKkTpuc
TPEYIrOJIbHUKA; O CEPEAMHHOM IEPIEHIUKYISPE K
OTpE3Ky M, Kak CJIEACTBHE, O IIE€PECECUCHHUHU
CEpEIMHHBIX  NEPHNEHIUKYJSIPOB K  CTOpOHaM|
TPEYTrOJIbHUKA; O NIEPECEUYECHUH BBICOT TPEYTOJbHUKA;
(hopmynupoBath OnpeAcIeHUs OKPYXHOCTEH,
BIIMCAHHOW B MHOTOYTOJIbHUK W OMHCAHHOW OKOJIO
MHOTOYTOJbHUKA; (OpMYIHpOBaTH M JIOKa3bIBATH
TEOPEMBI: 00 OKPYKHOCTH, BITUCAHHOH B TPEYTOJILHUK;
00 OKpY>KHOCTH, OMUCAaHHOW OKOJO TPEYTOJbHUKA; O
CBOIWCTBE CTOPOH OINHCAHHOTO YETHIPEXYTOJIbHUKA; O
CBOWCTBE YTJIOB BIIMCAHHOIO YETBIPEX YTOJIBHHUKA;
peliaTth 3aJaud Ha BBIYHCICHHUE, JOKa3aTEIbCTBO M|
IIOCTPOEHUE, CBSI3aHHBIE c OKPYHOCTBIO,
BIIUCAHHBIMH W OIMCAHHBIMU TPEYrOJIbHUKAMU H
YETBIPEXYTOJIbHUKAMU; HCCIIEI0BATh CBOWCTBA
KOH(UTypaIuii, CBS3aHHBIX C OKPYKHOCTBIO, C
MIOMOLIBIO KOMITBIOTEPHBIX ITPOTPaMM




4.2 Bnucannas u

7
ONUCAHHAS OKPYIHCHOCTD
CTposT JTOrMUeCcKUe LIEMH PacCyKICHHH.
[IpenBoCXHIAIOT pe3yabTaT W YPOBEHb YCBOCHHUSI
(xakoii Oyner pe3ynbTat?).
YMEIOT CIymiath M CIBIIIATE APYT IpyTa.
BriaBUTAIOT 11 00OCHOBBIBAIOT TUIIOTE3BI, MIPEIIaratoT
CIoco0bI UX MPOBEPKHU.
CraBsaT yuyeOHyIO 3a7ayy Ha OCHOBE COOTHECEHHS
IToBTOpenue. Pemenue
sa1aY TOTO, YTO YK€ M3BECTHO W YCBOCHO, U TOTO, YTO EIIle]
o HEHU3BECTHO.
Pa3BuBaroT yMeHWE WHTETPUPOBATHCS B TPYII
1. Ilosmopenue no Y 'PHp PYIILY
mente CBEPCTHHUKOB u CTPOHTH MPOIYKTHBHOE
i B3aUMO/ICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH
«YemvipéxyzonvH
Kl CaMOCTOATEIHHO CO3JAI0T ATOPUTMBI I€ATEIHHOCTH]
) IpU PEIICHHH MPOOJIEM TBOPUYECKOTO M ITOMCKOBOTO
2. lloemopenue no
Xapakrtepa.
meme
S. 4
«llnowaowy.
[ToHMMAIOT BO3MOXKHOCTh PA3IMYHBIX TOYEK 3PCHHS,
3. Ilosmopenue no .
HE COBHIAJAOIINX C COOCTBEHHOM.
meme «Ilooobue
OCO3HaHHO ¥  TPOU3BOJBHO  CTPOST  pEYEBbIC
Mpey2oIbHUKOS. . .
BBICKA3bIBAHUS B YCTHOW M MUCBMEHHOU (hopMe.
OKpyostcHoCmb Y. N N
CanyaroT crnocod W pe3yinpTaT CBOMX JEHCTBHH C
4. Ilosmopenue no
3aJJaHHBIM STAJIOHOM, OOHAPYKUBAIOT OTKJIOHEHHS U]
meme «llooobue
OTIIUYHS OT TAJIOHA.
Mpey2oIbHUKOS.
YMeT ¢ MOMOIIBIO  BOINPOCOB  J00BIBATH
OKpystcHoCmb Y.
HEJIOCTAIONIYI0 HH()OPMALIHIO.
BeiOupator nHambonee  dddekTuBHBIE  CIOCOOB]
pellleHusl 3aJayd B 3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBUU.
BHOCAT KOPpEKTHBBI U JOIMOJHEHUS B CIIOCOO CBOMX
JIEMCTBHM B CIIy4ae pacX0KJICHHUs dTaJIOHA, PEaIbHOTO|
JEHCTBHS M €T0 MPOJYKTA.
Hroro 68 yacos
K.P. 5
9 kiacce
Pa6ouasi | XapakTepuCTHKA OCHOBHBIX BUJ0B AeSITeJIbHOCTH
Pazpnen Tema nporpam YUeHHUKA (Ha yPOBHEe YUeOHBIX /1eiicTBHUI)
Ma
I'naBa IX. BekTopsl @opmyIHpOBaTh OMNPEICICHUS] W WUIKOCTPUPOBATH
1. Ilonamue MOHATHUS BEKTOpa, €ro [JIMHBI, KOJUIMHEAPHBIX U
sexmopa paBHBIX BEKTOPOB; MOTHBHUPOBATH BBEICHHUE IMOHATHMA
2. Cnoowcenue u U NeHCTBHIA, CBSI3aHHBIX c BEKTOPaMH,
8bIYUMAHUE COOTBETCTBYIOIIIMMH TPHUMEPAMHU, OTHOCSIIUMUCS K
1 8EKMOpPO8 3 bu3nyecKuM BEKTOPHBIM BEJIUYMHAM; TMPUMEHSTH
) 3. Vmuoorcenue BEKTOPHl W JCHCTBUS HAJ HUMH TIPU PEIICHHUU
gexmopa na reOMEeTPHUYECKUX 3a7a4
yuco.

4. Ilpumenenue
8EKMOPO8 K
peueHuo 3a0ay




I'1aBa X. Metoa

OOBSICHATD u WJUTFOCTPUPOBATH MIOHATUSA

KOOPAUHAT NPSIMOYTOJIBHOM CHUCTEMBI KOOPAHMHAT, KOOPAUHAT
1. Koopounamuwi TOYKM U  KOOPJAWUHAT BEKTOpPa; BBIBOJAUTH U
gexmopa UCIIONB30BAaTh TPU  pEIIeHUH 3a7ad  (popmyJibl
2. 2. Ilpocmetiwue 10 KOOpDAMHAT CEPEAUHbl OTpE3Ka, UIMHBI BEKTOPA,
3a0auu 8 paccTosiHUSL MEXIy JBYMsS TOUYKaMH, YypaBHEHUS
KOOpOUHamax OKPY>KHOCTH U TIPSIMOM
3. Vpasuenus
OKpPYIAHCHOCMU
I'nasa XI. @opmynupoBaTh U WIUIIOCTPUPOBATH OMpECIICHHUs
CooTHOLIEHHUS MEKIY CHUHYCa,KOCUHYCa, TAHI'€HCAa U KOTaHreHca yrioB ot 0
CTOPOHAMH M YIJIaMH 10 180°; BBIBOAMTH OCHOBHOE TPUIOHOMETPUYECKOE
TPeyroJbHHUKA. TOXKJIECTBO B (POPMYJIIBI IPUBEACHHUS; (OPMYITUPOBATH
CxansipHoe U JIOKa3blBaTb TEOPEMBICHHYCOB M KOCHHYCOB,
npou3BeeHue NPUMEHSATh WX TPU PEHICHUU TPEyTOJIbHUKOB;
BEKTOPOB OOBSCHATh, KaK UCTOIB3YIOTCS TPUTOHOMETPHUECKUE
1. Cunyc, kocumnyc, dopMyllbI B HM3MEPUTENBHBIX  paborax  Ha
maneenc, MECTHOCTH;(DOpMYIHPOBATh  OMpEACNeHUuss  yria
3. KOMAH2eHc yana 11 MEXKJly BEKTOpaMHM HCKaJSPHOIO IPOU3BEACHUSA
2. Coommnowenus BEKTOPOB; BBIBOJUTH bopMyITyCKaIsIpHOTO,
MmedHcoy IPOU3BECHUS yepes KOOPJIMHATH]
CMOpOHAMU U BEKTOPOB;pOpMyITUPOBATH u 000CHOBBIBATH|
yenamu YTBEPKICHHE O CBOMCTBAXCKAJISIPHOTO MPOU3BEICHHUS;
mpey2obHUKa UCIIONIb30BaTh CKAIIPHOE TMPOU3BEJCHHE BEKTOPOB
3. Ckanapmuoe IIPY PELIEHUH 3a7a4
npouseedeHue
8EKMOPO8
4. Pewenue 3aday
DopMyIHUPOBATH ompeiesIcHue MIPaBUIILHOTO
MHOTOYTOJIbHUKA; (OPMYJIUPOBaTh U JOKa3bIBATH
I'nmasa XII. /liinna Y > bopmyamp .
TEOpEMbl 00 OKpPYXHOCTSIX, OIHMCAHHOW OKOJIO|
OKPY:KHOCTHU U .
MPaBUILHOTO MHOTOYTOJbHUKA U BIIMCAHHOW B HETO;
IUI0IIA/Ib KPyra
BBIBOJUTH U UCTIOJIB30BATH (POPMYJIBI JIs1 BEIYHCIICHUS
IUIOMIAId  TPABUJIBHOTO  MHOTOYTOJBHHKA,  €ro
1. Ilpasunvnvie .
4. 12 CTOPOHBI M PAINyCa BIMCAaHHOW OKPYKHOCTH; PEIIAThH
MHO20Y20/IbHUKU
2 Jluma 3a/1aumn Ha MMOCTPOCHHE MIPaBUJIbHBIX
' MHOTOYTOJTbHUKOB;  OOBSICHATH TIOHATHS  JIJTUHBI
OKDYHCHOCTMU U ]
n1owads Kpyea OKPYKHOCTH U TUIOMIAJIA KPYyTa; BHIBOAUTH (POPMYJIBI
JUTSl BBIYMCTICHUS JJIMHBI OKPYXKHOCTH M JUTHHBI TYTH
3. Pewenue 3a0au Py YT
IUIOMIAIM Kpyra W IUIOHIAJW KPYTrOBOTO CEKTOpa;
IPUMEHSTH 9TH GOPMYITBI IPH PEIICHUH 33129
OOBSCHATH, UTO TaKOE OTOOpaKEHHE IIOCKOCTH Ha
ce0s 1 B KaKOM CJIy4ae OHO Ha3bIBAETCS JIBIIKCHHEM|
I'nasa XIII. /IBu:xenue y
IUIOCKOCTH; OOBSICHSITh, YTO TAKOE OCEBasi CHMMETPUS,
[EHTpAIbHASI CUMMETPHS, MapalyIeIbHBIA MEPEHOC H
1. ITlousmue P pHA, Tiap P
MOBOPOT; OOOCHOBBIBaTh, YTO OTH OTOOpaKEHUs
5. 08UdICEeHUs 8
. IUIOCKOCTH Ha ce0s  SBISIOTCS  JIBWIKCHUSMH,
2. Illapannenvhuoiii
eDeHOC 1 OOBSICHSITh, KaKOBa CBSI3b MEXIY MABIKCHUAMU U
pg HAJOKEHUSMH; WJUTIOCTPUPOBATh OCHOBHBIC BUJIBI
nosopom .
P JBUKEHUM, B TOM YHUCJIE C IOMOUIBI0 KOMITbIOTEPHBIX
nporpamMm
Iiaasa XIV. OOBSCHATH, YTO TAaKOE€ MHOTOTPAaHHHUK, €ro T'PaHH,
HauvaabHble cBeIeHHs pé0pa, BEPIIMHBI, AUATOHAIHM, KaKOW MHOTOTPaHHHUK
6 u3 " Ha3bIBAETCSI BBIMYKJIBIM, YTO TAaKOE A-YTOJIbHAS
: Crepeomerpuu npusMa, €€ OCHOBaHHUs, OOKOBBIE TPaHU M OOKOBBIC

1. Muocoepannuxu

pé6pa, Kakagd TpUu3Ma Ha3bIBACTCA HpﬂMOfI 1 KaKasl
HaKHOHHOf/II, YTO TAKOC BbBICOTA IMPU3MBI, KaKas ITPHU3Ma




2. Tenau
nogepxHocmu
epaujeHus

Ha3bIBACTCS napasuiesIenune10M u KaKou
napajuleJienunel  Ha3blBaeTcss  MPSIMOYTOJIbHBIM;
dbopMynupoBaTh U OOOCHOBBIBATH YTBEPKIACHHS O
CBOICTBE JuaroHajiei napauiesienuea u 0 KBaapare
MUArOHAIM  MPSMOYTOJBHOTO  MapaJuleNenuIea;
OOBSACHATh, YTO Takoe OOBEM MHOTOTpaHHUKA,
BBIBOAUTH (C momombto mnpuHiuna Kasanbepn)
bopmyy 00béMa MIPSIMOYTOJIBHOTO
napajuieNienunenia; o0bsCHATh, KAaKOW MHOTOTPaHHHK
Ha3bIBaeTCSl MUPAMMIION, UYTO TakKoe OCHOBaHHE,
BEpIINHA, OOKOBBIE I'paHH, OOKOBbIE pEOpa M BHICOTA
MUPAMU/IBI, Kakas nupaMua Ha3bIBAETCS]
OpaBWIbHOM, dYTO Takoe amnodemMa NpPaBUIbHOM
MUPaMUJIBL, TPUBOIUTH (popMyTy 00bEMA MUPAMUIBI;
OOBSICHATH, KAKOE TEJO HA3bIBACTCS LWIHHIPOM, YTO
TaKoO€ €ro OCh, BBICOTA, OCHOBAHUS, pajuyc, OOKOBas
IOBEPXHOCTh, OOpa3yionme, pa3BEPTKa OOKOBOIA
MOBEPXHOCTH, KakUMU (HOpMyJIaMHU BBIPAKAIOTCS
00béM W  muom@anes  OOKOBOW  MOBEPXHOCTH
WINHIPA;00bSICHITh, KaKoe TeJ0  Ha3bIBAeTCs
KOHYCOM, YTO TaKOE€ €erooch, BBICOTa, OCHOBAHWE,
OOKOBasi TMMOBEPXHOCTh, OOpasylomme, pa3BEPTKA

O60KOBOM MOBEPXHOCTH, KaKUMHY|
dbopMyIaMuBBIpaKaroTCs 00BEM KOHYcCa W IUIOIIAb
60KOBOM MTOBEPXHOCTH; OOBSICHSTB, KaKasl

MOBEPXHOCTh Ha3bIBaeTCs cdepoi) W Kakoe TeJo
Ha3bIBACTCS ILIAPOM, YTO TAKOE PAJAUYC M TUAMETP
cdepbl (mapa), KaKAMH dbopmynamu
BBIPOKAIOTCAO0BEM IIapa M IUIOMAJL  chepsbl;
n300pakaTh W paclo3HaBaTh Ha PUCYHKax IPH3MY,
napaiesienune 1, NupaMmuay, HUIHHIP, KOHYC, ap

00 akcuomax

CTpOoSsIT TOTHYECKHUE MIETTH PACCYKICHHH.
[IpenBOCXMIIAIOT pe3ysNbTaT M YPOBEHb YCBOCHUS]
(kakoii Oyaet pe3yabTat?).

YMET ciymath U CABIIIATh APYT IpyTa.

Bb1iBUTatOT 1 000CHOBBIBAIOT THITOTE3BI, TIPEJIATatoT
CIOCOOBI MX IPOBEPKHU.

7. CraBarT y4eOHyI0 3ajady Ha OCHOBE COOTHECCHMS
IUIAHAMETPHH
TOTO, YTO YK€ U3BECTHO M YCBOEHO, U TOTO, YTO EIIE
HEM3BECTHO.
Pa3BUBalOT yMEHHE HHTEIPUPOBATHCA B TPYIILY|
CBEPCTHHKOB u CTPOHTH IPOIYKTHBHOE
B3aUMOJICIICTBUE CO CBEPCTHUKAMU U B3POCIIBIMU
CaMOCTOSATENBHO CO3AI0T AITOPUTMBI JIEATEILHOCTH
HosTopenne. Pewenne IpU pEIIeHUH MPo6IeM TBOPYECKOTO M IOUCKOBOTO
3ajna4 XapakTepa.
1. Buowl [TOHMMAIOT BO3MOKHOCTh PA3IMYHBIX TOYEK 3PEHHUS,
MpeyeorbHUKOS. HE COBIAAMOIIMX ¢ COOCTBEHHOIA.
Sameuamenvivie OCO3HaHHO M  NPOU3BOJIILHO  CTPOST  PEUEBHIE
5, AUHUL U MOYKU BBICKA3bIBAHMs B YCTHOM M MUCHLMEHHON (hopMe.
mpeyeonbHura Cinuyaror crmoco® W pe3ylbTaT CBOUX JAEHCTBUH C
2. 3aJJAaHHBIM 3TAJIOHOM, OOHAPYKHMBAIOT OTKJIOHEHHS U
Ipuconome OTJIMYHS OT 3TAJIOHA.
mputeckue VMET ¢  [OMOWIBK  BOIPOCOB  JOOLIBAThH

@yHukyuu ocmpoco

HEJIOCTAONTYI0 HHGOPMAITHIO.

yena



NPAMOY2071bHO20
Mpey2oNbHUKA.
3. Buow
yemuvlpexy20bHUK
08. Ceoticmea u
NPUSHAKU.
4. Koopounamuulii u
6EKMOPHbLU
MemoOobl peuieHus
3a0ay

Hroro 68 acos
K.P. S

3.Ilianupyemblie pe3yabTaThbl 00y4eHHUs IpeaMeTa reomeTpun 7-9 kiaace

PesynbTarel 00y4ueHHus TpeacTaBieHbl B TpeOoBaHUSAX K YPOBHIO MOJTOTOBKU M 33JaI0T CUCTEMY UTOTOBBIX
pe3ynbTatoB 0o0ydeHus.  Pe3ynpTaThl [OJKHBI JOCTHYb pELICHUS MPaKTUYECKMX 3a7ad, CBS3aHHBIX C
HAXO0XKJICHHEM T'E€OMETPUYECKHX BEIWYMH (MCTONB3ys MPH HEOOXOAMMOCTH CIPABOYHUKH M TEXHUYECKUE
cpelacTBa). A TakkKe  IMOCTPOGHUH TIeOMETPUUYECKMMH HHCTPyYMEHTaMHu (JIMHEWKa, YTrOJIbHUK, LUPKYJIb,
TPAHCIIOPTUP); BIIAJCHUS NPAKTHUYECKUMU HABBIKAMHU HCIOJIb30BAHUS TEOMETPUYECKUX HHCTPYMEHTOB JIJIst
n3zoopaxenus guryp. 1 taxke HaX0XKACHUS JUIMH OTPE3KOB U BEJTMYUH YTJIOB.

7 kiacce
Haruasanasi reomerpus
OOyuarommuiicss HaAy4YUTCS:
1) pacno3HaBaTh Ha 4YepTEKax, PUCYHKAX, MOJENAX U B OKPY’KAIOLIEM MHUpPE IUIOCKUE U MPOCTPAHCTBEHHBIE
reoMeTprYecKue GUrypsl;
2) pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJBHOTO Mapajlieienurnena, NpaBuibHOW MUPaMHIbI, HUIUHAPA U
KOHYCa;
3) onpenensTh Mo JIMHEHHBIM pa3MepaM pa3BEPTKHU (UTYPHI JIMHEHHBIC pa3Mepbl camoil pUrypsl 1 HA000POT;
4) BBIYHCIISATE 00BEM MPSMOYTOIBHOTO Mapalie/ieuIea.
Ooyuawmmiicanoyuum 603M0HCHOCHIb:
5) ewiuucasamob 006bEMBL NPOCMPAHCINEEHHBIX 2EOMEMPUYECKUX QUIYp, COCMABNIEHHbIX U3 NPAMOY20JbHbIX
napannenenuneoos;
6) yenybums u pazeumos npeocmasieHusi 0 NPOCMPAHCMBEHHBIX 2e0MeMPUIeCcKUX ueypax;
7) npumenamo nouamue pazeépmku 01 8bINOJIHEHUS NPAKMUYECKUX PaACUEMO8.
8 ki1ace
I'eomeTpuueckue purypni
OOyuarommiicss HAy4YUTCH:
1) monp30BaThCsl S3bIKOM TEOMETPUM JUISl OMHMCAHMS MPEIMETOB OKPYKAIOLIEro MHpa M HUX B3aUMHOIO
PacTONIOKEHUS;
2) pacmo3HaBaTh U M300pa)kaTh Ha 4YepTEKaX M PUCYHKAX reoMeTpuueckue (Urypbl U WX KoHburypamwu;3)
HaXOJUTh 3HAYCHUS JUTHH JIMHEWHBIX 3JIEMEHTOB (UTYP U MXOTHOIICHHUS, TPaAyCHYI0 Mepy yriioB oT 0 mo 180°,
MIPUMEHSSIONIPEICIICHHS], CBOMCTBA M IPU3HAKK (DUTYP M MX DJIEMEHTOB,0THOIICHUS (UTryp (paBeHCTBO, MMojo0ue,
CUMMETPUH, TIOBOPOT, MApaJUIEIbHBIN EPEHOC);
4) omepupoBaTh C HaYaJIbHBIMH TOHSATHUSMU TPUTOHOMETPUM U BBINOJHATH 3JEMEHTAapHbIE OIEpaluu Hal
(YHKIMSAMU YTIIOB;
5) pewathb 3aj1auM Ha J10Ka3aTeIbCTBO, ONMUPASCh HA M3YUYECHHbIE CBOMCTBA (PUIYP M OTHOLIEHUN MEXKIY HUMH U
MIPUMEHSISI H3yUYeHHBIE METO/IbI IOKA3aTEIbCTB;
6) pemaTh HECIOXXHBIC 3a/la4d HA IMOCTPOCHHE, NMPHUMEHSSI OCHOBHBIC QJTOPHUTMBI TOCTPOCHHUS C IOMOIIBIO
LHUPKYIIS U JIMHEHKH;
7) pewiaTh NpoCTEHIINE MIIAHUMETPUYECKUE 3a]]a4l B IPOCTPAHCTBE.
O0yuyaroMicsinoIyyum 603mMoHCHOCHb:
8) osrademv memodamu peweHus 3a0ay HA BLIYUCIEHUS U OOKA3AMENbCMBA. MEMOOOM Om HPOMUBHO20,
Memooom nooodUs, Memooom nepedbopa 8apuUaArmMos U MemooOM 2eOMempU4ecKUx Mecm mouex;
9) npuobpecmu onvim npumenenus aneeopauiecko20 u MmpueOHOMempuiecko20 annapama u uoeti 08UNCeHUs npu
peueHuu 2e0Mempuieckux 3a0ay;



10) osradems mpaouyuonHoti cxemor pewleHus 3a0a4 Ha NOCMPOEHUe C NOMOWBIO YUPKYIISL U TUHEUKU. aHATU3,
nocmpoeHue, 00Ka3amenbCmeo U UCCIe008anue;
11) Hayuumoca pewams 3a0ayu Ha nocmpoenue MemoooM 2e0MempPULecK020 Mecma moyeK U Memooom noooous;
12) mpuobpecmu onvim uccnedo8anus ceolUcme NIAHUMEMPUUECKUX Quayp ¢ NOMOWbIO KOMNbIOMEPHbIX
npozpamm;
13) npuobpecmu onvim @vinonnenuss npoexkmos no memam: «I eomempuyeckue npeobpazo8anus Ha NIOCKOCHUY,
«Ilocmpoenue ompesxos no ghopmynen.
H3mepenne reoMmeTpu4ecKuX BeJTUYHH
OOyuarommuiicss HAyYUTCH:
1) ucronb30BaTh CBOMCTBA M3MEpPEHUS JUIMH, IJIOLIAeH U YIJIOB MPH PEUICHUH 3a7ady Ha HAXOXKICHHE JJTUHBI
OTpe3Ka, JUIMHBI OKPY>KHOCTH, JJIUHBI TyTH OKPYKHOCTH, TPAlyCHON MEPHI YIJIa;
2) BBIYUCIIATD AJTUHBI IMHEHHBIX 3JIEMEHTOB (PUTYp U X YTJIbI, UCHIOJIB3YS (POPMYJIBI ITTMHBI OKPY>KHOCTH U JJIUHBI
IYTH OKPY>KHOCTH, (POPMYJIBI IIIoIanei Gpuryp;
3) BBIUUCIATH IUIOMIAAN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, TapajlieIOrPaMMOB, Tpareuil, KpyroB U CEKTOPOB;
4) BBIYHCIATH ATUHY OKPYKHOCTH, ITUHY JYTH OKPYKHOCTH;
5) pewmaTh 3amayd Ha JI0Ka3aTeIbCTBO C MCIONb30BaHHEM (GOPMYIN UIMHBI OKPYXKHOCTH U JJIMHBI JIyTH
OKpYKHOCTH, (popMyi1 Tuomaaen puryp;
6) pemiath MpPaKTUYECKUE 3a/layM, CBS3aHHBIE C HAXOXJACHHEM TIE€OMETPUYECKHX BEIWYUH (HCMONb3Yysl MpU
HE0OXOIUMOCTH CIIPABOYHUKHU M TEXHUYECKHE CPEJICTBA).
Ooyuawmmiicanoayuum 603M0HCHOCHIb:
7) eviuuciams niowaou @ueyp, COCMasIeHHbIX U3 08YX Uiy 0Oojee NPAMOY2OAbHUKOS, NAPANeN0PAMMO8,
Mpey20IbHUKOS, Kpyea U CeKkmopa,
8) viuuciams niowaou MHO20Y201bHUKOB, UCNONb3YS OMHOULEHUS PABHOBENUKOCTNU U PABHOCOCTNABIEHHOCU,
9) npuobpecmu onvim npumenenus aneedopauiecko20 u MmpueOHOMempuieckKko20 annapama u uoeti 08UNCeHUs npu
peuweHuu 3a0ay Ha 8blYUCIeHUe NI0WA0el MHO20Y20 bHUKOS.
9 kiacce
Koopaunarsi

BbInyCKHUK HAYYMTCSH:
1) BEIMMCIATH ATUHY OTpPE3Ka IO KOOPAMHATAM €r0 KOHIIOB; BEIYHCIISATH KOOPAMHATHI CEPEAMHBI OTPE3Ka;
2) UCTIONB30BAaTh KOOPAMHATHBIN METOT JAJII U3yUYEHUS CBOMCTBIPSIMBIX U OKPY>KHOCTEH.
BbINYCKHUKROYYUmM 803MOHCHOCHIb:
3) os1ademv KOOPOUHAMHBIM MEMOOOM PeUleHUs: 3a0ay Ha BbIYUCTEeHUe U OOKA3AMeNbCMEO;
4) npuobpecmu onvim UCNONBLIOBAHUAL KOMNLIOMEPHLIX NPOSPAMM Ol AHAAU3A YACTIHBIX CYYaAe8 B3AUMHO20
PACNOJIONCEHUSL OKPYIHCHOCMEU U NPSAMBIX,
5) npuobpecmu onvim @vinonneHus npoekmos Ha memy «lIpumenenue KOOPOUHAMHO2O MemOOa NPU peueHUU
3a0ay HABbIYUCTEHUE U OOKA3AMETbCTNEOY.

BekTops!
BbInyCKHUK HAYYMTCSH:
1) onepupoBaTh ¢ BEKTOpaMH: HAXOUTh CYMMY M PA3HOCTH JIByXBEKTOPOB, 3JaHHBIX T€OMETPUUECKH, HAXOIUTh
BEKTOp, PaBHBIN MPOMU3BEICHHUIO 32IaHHOTO BEKTOPA Ha YUCIIO;
2) HAXOAWTH JJIsi BEKTOPOB, 33JJaHHBIX KOOPJIUHATAMH: JJIMHY BEKTOPA, KOOPAMHATHI CyMMBI M Pa3HOCTH JIBYX U
0oJiee BEKTOPOB,KOOPIMHATHI POU3BEICHHUS BEKTOPA HA YHCIIO, TPUMEHSST TPUHEOOXO0UMOCTH COYETATEBHBIMH,
MePEeMECTUTETBHBIN U pACTIPEISIUTEIbHBINA 3aKOHBI,
3) BBIYHCIATH CKAJIAPHOE IPOW3BEJCHUEC BEKTOPOB, HAXOIUTh YTOJMEXJY BEKTOpPaMH, YCTaHABJIMBAThH
MEPIEeHIUKYISIPHOCTD MPSMBIX.
BbINYCKHUK noOyuum 603mMoHcHOCMYb:
4) osrademv 6eKMOPHLIM MEMOOOM OJiA peuletus 3a0ay Ha 8bIYUCIeHUe U OOKA3AMENbCIEO,;
5) npuobpecmu onvim evinoHeHUss N(pOeKmos Ha memy «lIpumenenue 8eKMOPHO20 Memooa npu peueHuu 3a0a4 Ha
8blUlUCTIeHUE U OOKA3AMENTLCNBO Y.
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