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NOACHUTENbHASA 3ANMUACKA

Pabouune mporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 10 T€0- METPHH
COCTaBIICHB Ha OocHOBe DYHIAMEHTATBHOTO SApa COAEpsKa- HUS OOIIEeTOo
obOpazoBanuss u TpeOoBaHMll K pe3yabTaTaM OCBOCHHS OCHOBHOI
0011e00pazoBaTeNbHON  MIPOTpaMMbl  OCHOBHOTO  00IIEero 00pa3oBaHMS,
mpecTaBiIeHHbIX B DenepalbHOM TOCyJapCTBEHHOM 00pa30BaTeIbHOM
cTaHgapTe oOmiero oOpa3oBaHWs. B HUX Taxke yIUTHIBAIOTCS OCHOBHEIC
ugen W monmoxkeHust [Iporpammber  pasBuTHS B (hOpMHpPOBAHUSL
YHUBEPCAIBHBIX ~ y4eOHBIX JEHCTBHH [UII OCHOB- HOTO  OOIIEro
o0Opa3oBaHusl.

OByazicHue Y4YallUMHUCS  CHCTEMOW TEeOMETPUYCCKUX  3HAHHWHA U
YMEHHUI HEOOXOIMMO B TOBCETHEBHOW JKMU3HH, M M3YyUCHUS CMEKHBIX
TUCLUTUTNH U TIPOJOJDKCHUS 00pa30BaHMUA.

IpakTudeckasi 3HAYMMOCTD IIKOJIBHOTO Kypca reoMeTpHu 00-
YCIIOBJICHA TEM, YTO €ro OOBEKTOM SIBIISIFOTCS MPOCTPAHCTBEHHBIC
(hOpMBI M KOJTMUECTBEHHBIC OTHOIICHUS NEHCTBUTEIHHOTO MHpA.
I'eomerpudeckas TOATOTOBKAa HEOOXOAMMa IS TIOHUMAHUS MPUH-ITUIIOB
YCTpOICTBA M MCIOIH30BaHUSI COBPEMEHHOW TEXHUKH, BOC-TIPUSTHUS
Hay4YHbIX U TEXHUYECKHUX MOHATHN M maed. MartemaTtukasBisieTcs
SI3BIKOM HayKd U TeXHUKH. C €€ MOMOIIBI0 MOACTHPYIOT-CSI U HU3Y4ar0TCsI
SIBTICHUSI W TIPOLIECCHI, TIPOUCXOASIINE B mpupoae.l'eomerpus sBisieTcs
OJTHAM W3 OTIOPHBIX MIPEAMETOB OCHOBHOM IITKOJIBI: OHA OOECTIeYnBacT
W3y4YCHUE NPYTUX AWCIHUIDIAH. B mep-Byro odepenb 3TO OTHOCHTCS K
npeamMeTaM €CTCCTBCHHO-HAYYHOTOLMKIIAa, B YaCTHOCTH K (1)H3I/IKG.
Pa3zBuTHE JOrMYECKOro MBIILIC- HUS yYaIIUXCs IPU 00ydeHHH
TEOMETPHHU CIIOCOOCTBYET YCBOCHUIONPEAMETOB TYMAaHUTAPHOTO [IUKIIA.
[TpakTHUecKre YMEHUs W Ha- BBIKA TCOMETPHUYECKOTO XapaKTepa
HEOOXOAMMBI JUISl TPYIOBOM Jie-

STEIFHOCTH W TMPO(ECCHOHAIFHONW TOATOTOBKH IIKOJEHUKOB.

Passutne Yy ydamuxcs npaBUJIBHBIX HpeJICTaBJ'[eHI/Iﬁ O Cyll- HOCTU U
MIPOUCXOKICHUN T€OMETPUICCKUX aOCTPAKIINi, COOTHO- IIEHHH PEaTbHOTO
U UJIABHOTO, XapaKTepe OTPa)KCHUSI MaTeMa- THYSCKOW HAYKOW SIBJICHUIM
U TPOIIECCOB PEaTbHOr0 MHUpA, MECTe T€OMETPHU B CUCTEME HAayK H POJH
MaTeMaTHYECKOTO MOJICIIN- POBAHMSI B HAYYHOM IO3HAHWU U B TPAKTHKE
criocobcTByeT (hop-



MUPOBAaHUIO HAY4YHOTO MHPOBO33PEHHUSl ydyalluxcs, a Takke Qop-
MHUpPOBAHUIO KAa4eCTB MBIIUICHHS, HEOOXOOUMBIX Ui  aJanTalud B
COBPEMEHHOM HH()OPMAITHOHHOM OOIIIECTRBE.

TpeOys OT ydaluxcsi yMCTBEHHBIX M BOJIEBBIX YCUIIUH, KOHIEHT-PAIH
BHHUMAaHUsl, aKTUBHOCTU PA3BUTOIO BOOOPaKEHUS, T€OMET- PUsSl pa3BUBAET
HPaBCTBEHHBIC YEPTHI JINYHOCTH (HACTOHYMBOCTH, IIEICYCTPEMIEHHOCTD,
TBOPUYECKYIO AKTHBHOCTD, CaMOCTOSITEIIPHOCTb, ~ OTBETCTBEHHOCTH,
TpyznomoOue, AWCIMIUIMHY W KPUTUYHOCTH MBIII- JICHWUS) ¥ yMEHHE
apryMEHTHUPOBAaHHO OTCTaWBaTh CBOM B3MJISIIBI U yOEXKIEHHs, a TakKe
CIOCOOHOCTh MPUHUMATH CAMOCTOSTEIbHbIE PEIICHUSI.

['eomeTpus CyIMIECTBEHHO pACHIMPSET KPYro3op ydalluxcs, 3Ha- KOMS
WX C UHAYKOWEH W Jeaykuued, oOOOIIeHWeM W KOHKDETH- 3allueH,
aHAJIM30M M CHHTE30M, KIaccH(HKamued W CHCTEMaTH- 3allueH,
abcTparupoBaHueM, aHajJorueld. AKTHBHOE MCIOJIb30BaHUE 3a/lay Ha BCEX
JTamax ydeOHOro Tpolecca pa3BUBaeT TBOPUYECKHE CIIOCOOHOCTH
IIKOJTEHUKOB.

[Ipu oOydenuu reomerpuu (DOPMUPYIOTCS YMEHUS U  HaBBIKH
YMCTBEHHOTO Tpylda — IUIAaHUPOBaHHWE CBOeW pabOThl, MOWCK pa-
[IMOHAJIBHBIX MyTel €€ BBIMOIHECHUS, KPUTHYECKas OLICHKA pe- 3yJIbTaToB. B
mporecce 00yueHUs] TeOMETPUH LIKOJIBHUKHU JOJDKHBI HAyYUThCS M3J1araTh
CBOM MBICIIH SICHO M HCUCPIIBIBAIONIE, JAKO- HIYHO M EMKO, MPHOOpecTH
HABBIKA  YETKOTO, AaKKypaTHOTO H Tpa- MOTHOTO  BBINOJHEHHS
MaTeMaTUYEeCKUX 3aIrcen.

Baxueiimeit 3a1aueil MIKOJIBHOTO Kypca T€OMETPHUH SIBJISIETCS] pa3BUTHE
JIOTUYCCKOTO0 MBINUICHUA Y4YallluXcs. CaMI/I OG'I)GKTI)I reo- MCTPUYCCKUX
YMO3aKIIOUCHUH W TPUHSTHIC B TEOMETPHH  TpaBH- Ja WHX
KOHCTPYHPOBAHHUS CITIOCOOCTBYIOT (POPMHUPOBAHHIO YMEHUH 0OOCHOBBIBATH
1 JOKa3bIBaTh CYXICHUs, MPHUBOAWUTH YETKUE OIIpe- ACJICHUSA, pa3BUBAIOT
JIOTUYCCKYI0 HWHTYHUIHIO, KPATKO HW HArjIgAHO BCKPLIBAIOT MCEXaHU3M
JIOTHYECKUX MTOCTPOCHUH U y4aT UX MpH- MEHEHUIO. TeM caMbIM TeOMETpHs
3aHMMaeT BeIyllee MeCTO B (OPMUPOBAHHU HAYIHO-TCOPETHUICCKOTO
MBIIUICHAS ~ IOKOJNBHUKOB.  PackpplBas  BHYTPEHHIOIO  TapMOHHIO
MaTeMaTHK{, GOpMHUpPYsT TO- HHMAaHME KpacoThl W HU3SIICCTBA
MaTeMaTHYECKUX paccyxJ1eHuil, CIOCOOCTBYSI BOCHPUATHIO
TCOMETPHUYCCKUX (POPM, YCBOCHHUIO IIO- HATHS CHMMETPHH, T'€OMETPHS
BHOCHUT 3HAQUMUTENIbHBIM BKJIaJ B 3CTETHUECKOE BOCIUTaHHE ydamuxcsa. Eé
U3yYCHHE pa3BHBAaeT BO- OOpaKEHHE IIKOJBFHUKOB, CYIIECCTBEHHO
oboranraer 1 pa3BUBaET UX MPOCTPAHCTBEHHBIC MPECTABICHHS.



OBLAA XAPAKTEPUCTUKA KYPCA

B xypce ycnoBHO MOYKHO BBIAENIUTH CIEAYIOLIME COAEP)KATENb- HbIE
muann: «Harnsaaas reometpusy», «I'eoMeTprueckue Gpurypsn»,
«M3mepenne reoMmeTpuiecknx Benuunn», «KoopamHaTbl», «BekTo- pbi»,
«Jloruka u MHO)eCTBa», «I'€OMETPHU B UCTOPUUECKOM pa3- BUTUU.

Martepuait, oTHOCSAIIMIACS K TMHUU «HarmsaHas reoMeTpus» (3J6MEHTBI
HaIJSITHOM CTEPEeOMETPUH) CIIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX
MIPEJICTaBJICHUH yUalIuXcsl B paMKaxX U3y4eHHsl IJIaHUMETPUU.

Conepxxanue pasnenoB «I'eomerpudeckue Gurypb» n «M3me- peHue
reOMEeTPUYECKUX BEIMYMH» HALEJIEHO Ha MOJYyYeHHE KOH- KPETHBIX 3HAaHUM
0 reoMeTpuuecKoi (hurype Kak BakHEHIIelH MaTe- MaTUYECKOM MOJEIH IS
ONHUCaHUs OKpykatomero mupa. Cucre- MaTU4YeCKOe H3yUEHHE CBOMCTB
TeOMETPUYECKUX (UTYp MO3BOJUT PA3BUTH JIOTHUECKOE MEIIUICHHE WU
[oKa3aTh ~ NPUMEHEHHE 3TUX  CBOWCTB  IpPU  pEUIeHHH  3ajad
BBIUMCIUTEIBHOTO W KOHCTPYKTMBHO- IO  Xapakrepa, a TaKxke
MIPAKTHYECKUX.

Marepuan, OTHoOcsmMics K  coiepkaTenbHbIM — JuHUSAM — «Ko-
opauHATBY W «BeKTopb», B 3HAYMTEIBHOH CTENeHM HecéT B cede
MEXKIpEAMETHbIE 3HAHUSA, KOTOpble HAaxXOOIT INPUMEHEHHE  KakB
Pa3IMYHBIX MAaTEMaTUYECKUX AUCLUIUIMHAX, TAK U B CMEKHBIXIIPEIMETAX.

OcoOeHHOCTBI0 IMHUU «JIoTHKa M MHOXKECTBa» SIBISETCA TO, UYTO
IIPEJICTABJICHHBIN 3/1€Ch Marepual INPEUMYILECTBEHHO M3y4aeT- ci IpU
PacCMOTPEHUH pa3IMYHbIX BONPOcOoB Kypca. CoOTBETCT-  BYIOLIMA
MaTepual HaleleH Ha MaTeMaTHYecKoe pa3BUTHE yda-  IIHXCH,
(hopMupoBaHUE Yy HUX YMEHHUS TOYHO, CKATO W SICHO M3JIaraTh MBICIH B
YCTHOM ¥ NUCbMEHHOM pEuM.

Jlunus «I'eomeTpus B UCTOPUYECKOM Pa3BUTHM» MpEHA3HAUe- Ha JUIs
(opMHpOBaHHS TPEICTABICHHA O TCOMETPUH KaK YacTH YeJIOBEUYECKOU
KYIBTYPBI, ISl OOIIET0 Pa3BUTHS IIKOJBFHUKOB, TSI CO3MAaHMS KYJIBTYPHO-
UCTOPUYECKON cpebl 00ydIeHNS.

MECTO MNPEAOMETA B Y4YEBHOM IJ1AHE

BasucHbIil yueOHbIH (00pa30BaTeIbHBIN) TIAH HA H3YUYCHHE TCOMETPHH
B OCHOBHOMW IIIKOJIE OTBOJMT 2 Y4YeOHBIX Yaca B HEJICIIOB TEUEHUE KaXK0TO
roga oOy4yenus, Bcero 210 ypokoB. YyeOHOe BpeMsi MOXKET OBITh
YBEJIMYEHO 10 3 YPOKOB B HEAEHIO 3a CUYET Ba- PUATUBHOW YaCTH
bazucHoro mnana.



TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
COOEPXAHUA KYPCA

[TporpamMma obecreuynBaeT AOCTHKCHHE CICAYIOIIMX pe3yJbTa- TOB
OCBOCHUS 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus:

JUYHOCIMHbLE.!

1. ¢dopmupoBaH¥E OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO, TO- TOBHOCTH U
CIOCOOHOCTH 00YUarOIUXCSl K CaMOPa3BUTHIO U CaMOOOpPa30BAHUIO HA
OCHOBE MOTHBALIMU K OOYUEHHIO W TO-3HAHUIO, BEIOOPY JaTbHEUIIEro
oOpa3oBaHus Ha 0a3e OpHECH- TUPOBKH B MHpEe TpodeccHii wu
Npo(eCCHOHAIBHBIX IPEANO- YTEHHH, OCO3HAHHOMY HOCTPOCHHIO
WHAMBHYaJbHOH  00pa3o- BaTENbHOW TPaeKTOpPUH C  Y4ETOM
YCTOWYMBBIX TTO3HABATEIILHBIX HHTEPECOB;

2. (QopMupoBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIO- IIETO
COBPEMEHHOMY YpOBHIO pa3BHTHS HAyKd H  OOINECTBEH- HOH
MPaKTUKY;

3. dopMupoBaHHe KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIe- HUHM U
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTApIIMMHA M MIQJ- [IHMUA B
00pa3oBaTeIbHOM, 00IIIeCTBEHHO TOJIC3HOM, yueOHO-
HCCIIeIOBATEIILCKOH, TBOPUECKOM U IPYTUX BHIAX ACATCIHHOCTH;

4. yMeHue sICHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIA B YCT- HOH U
MMMCbMEHHOM  peud, TMOHMMAaTh CMBICJI TIOCTaBJIEHHOM  3ajaud,
BBICTPAaUBaTh apI'yMEHTALIMIO, IIPUBOJUTE IIPUMEPLI UKOHTPIIPUMEDDI;

5. KpUTHYHOCTh  MBIIUICHHS, YMEHHE  pAacCIO3HaBaTh  JIOTHYCCKU
HEKOPPEKTHBIC BHICKA3bIBAHMUS, OTIINYATH TUTIOTE3Y OT (haKTa;

6. KpCaTUBHOCTb MBIIUJICHUA, UHUIIUATHUBY, HAXOAYUBOCTb, aKTUB- HOCTb
IpU PELICHUU TeOMETPUYECKUX 33/ad;

7. yMeHHE KOHTPOIUPOBATH WPOIECC M pe3yabTaT y4deOHOW MaTe-
MaTHYECKOH NeSTEIHHOCTH;

8. cImocoOHOCTh K JMOIMOHAIEHOMY BOCIPHATHIO MaTeMaThde- CKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCcyKACHUl;

Memanpe()Memele:

1. ymeHue CaMOCTOATENBHO IUIAHUPOBATh  aJbTEPHATHUBHBIE  IYTH
JOCTI)KEHHMS IIeNell, 0OCO3HaHHO BBIOMpaTh HambOoisee 3¢d- (eKkTHBHBIC
CTIIOCOOBI peIICHNs YICOHBIX M MO3HABATEIBHBIX 3a/1a4;

2. yMEHHE OCYIICCTBIATh KOHTPONb IO PE3yAbTaTy M IO CHOCOOY
JICHCTBHST HA YpPOBHE IMPOU3BOJILHOTO BHUMaHWs W BHOCHTH He-
00X0MMBbIE KOPPEKTHUBBI;



10.

11

12.

13.

14.

YMEHHE aJeKBATHO OLICHWBATh NPAaBUJIBHOCTb MU OLIMOOY- HOCTh
BBEIMTOTHECHUST y4eOHOH 3amaun, € OOBEeKTHUBHYIO TpPyd- HOCTh U
COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHHS;

OCO3HAHHOE BIAJICHWE JIOTHYCCKUMH IEUCTBHSAMH OIpeaesie- HUs
MOHATHH, 0000IIEHsI, yCTAHOBIICHUS aHAIOTHIA, KITaCCH- (UK Ha
OCHOBE  CaMOCTOSITCIFHOTO  BBIOOpPa  OCHOBAaHHWN M KPHUTECPHEB,
YCTAQHOBJICHUSI POJOBUJIOBBIX CBSI3€ii;

YMEHHE YCTaHaBIIMBATh IPUYUHHO-CJIECJICTBEHHbIE CBS3M, CTPO- HThb
JOTMYECKOE  pacCykJCHHE, YMO3AaKIIO4YeHHE (MHIYKTUB- HOE,
JIEITyKTUBHOE U IO aHAJIOTHH) M BBIBOJIBL;

YMEHHE CO3[aBaTh, IPHUMEHATH M NPEOOpa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEICTBA, MOJICIH U CXEMBI [T PEIICHUS YICOHBIX U
MIO03HABATEIBHBIX 3a7ad;

YMEHHE OPraHM30BBIBATH YU€OHOE COTPYAHHYECTBO U COBMECT- HYIO
JESITENbHOCTh C YUUTEIEM M CBEPCTHUKAMHU: OIIpefe- JISTh IIely,
pacrpenensaTs (YHKIMM M POJIM  yYaCTHHKOB, OOIIME CIIOCOOBI
paboThl; yMEeHHE paboTaTh B IpyINIE: HaXo- TUTh OOIIee pelleHue U
paspemaTh KOH(GIUKTH Ha OCHOBE COTIIACOBAHUSI MO3WIUN M yuéTa
UMHTEPECOB; CIYLIaTh NapT- HEPaA; (HOPMYIUPOBATH, APTyMEHTHUPOBATh
U OTCTauBaTh CBOE MHEHUE;

(hopMupoBaHue W pa3BUTHE Y4eOHOW M OOIIENOJIB30BATEIb- CKOU
KOMIIETGHTHOCTH B O0OJAcTH HCHONb30BaHUS HH(OpPMA- ITMOHHO-
KOMMYHUKaIMOHHBIX TexHoiorui (MKT-kommneTeHT- HOCTH);
(hopMHpOBaHHE TMEPBOHAYATIBHBIX TPEJICTABICHUN 00 HACIX U O
METO/IaX MAaTEeMAaTHKH KakK 00 YHUBEPCAIBHOM SI3bIKE HAyKH U
TEXHUKH, O CPEIICTBE MOACIUPOBAHHUS SIBICHUN H TIPOIECCOB;
YMEHHUE BUICTh MAaTEeMaTHUYECKYIO 33a7ady B KOHTEKCTE MPO- OJIEMHON
CUTYallu¥ B APYTUX JUCHUILINHAX, B OKPY>KAIOIICH KI3HH;

YMEHHE HAXOOUTh B pA3NMYHBIX HCTOYHUKAX WH(MOPMALHUIO, He-
00XOIUMYIO [UIS pEUICHHsS MaTeMaTHYCCKUX TIpOOJIeM, ¥ TIpel-
CTaBIATH € B MOHATHOU (hopMe; MPUHUMATH PEIICHUE B yCIO- BHSIX
HETIOJTHON ¥ N30BITOUHON, TOUHOH U BEPOSITHOCTHON HH(pOPMAIHH;
yMEHHE TOHHUMAaTh M HCIOIB30BATh MaTEMaTHUYECKUE CPEICTBA
HATJSITHOCTH (PUCYHKH, YEPTEXKH, CXEMbI U Ap.) AT WIUTIO- CTPALIUH,
WHTEPIPETAIlUH, apTyMEHTAINH;

YMEHHUC BBIIBUTaTh THUIOTE3bl TPH pEIICHHH YYeOHBIX 33134 U
MOHUMATh HEOOXOIMMOCTh UX MPOBEPKHU;

YMEHUE TPUMEHATh HWHIYKTHBHBIE W JIEAYKTHBHBIC CIIOCOOBI
paccyXJIeHHUH, BUAETh pa3iIMyHble CTPATErMM PELICHUs 3a/1ad;



15.

16.

17.

MMOHMMAaHHUE CYIIHOCTH AJITOPUTMUYECKHX MPEIANUCAHUN U yMme- HHe
JeMCTBOBATh B COOTBETCTBUHU C NPEAJIOKEHHBIM all'0- PUTMOM;
YMEHHE CaMOCTOSTEIbHO CTaBUTH IENTH, BBIOMpAaTh W  CO3/a- BaTh
QITOPUTMEI JUTS PEIICHHs y4eOHBIX MaTeMaTHIECKUX Po0IIeM;
YMEHHME IUIAHUPOBaTb U OCYLIECTBIIATH JEATEJBHOCTb, HalpaBs-
JIEHHYIO Ha pelLIeHHEe 3a/lad MCCIIeI0BaTeIbCKOrO XapaKkTepa;

npeomemmvie:

OBJIaJIcHHEe 0a30BbIM MOHITUIHBIM allapaToOM IO OCHOBHBIMpa3aeiaM
COJICPIKAHUSL; MPECTaBIeHHe 00 OCHOBHBIX H3ydyae- MBIX MOHSATHSIX
(ancio, reomerpuueckas (Urypa, BEKTOp, KO- OpIUHATHI) Kak
BAKHEMIINX MaTEeMaTUUYECKUX MOJAEIAX, 10~ 3BOJIAIOLIMX OIUCHIBATh U
M3y4aTh peajbHbIE IPOLIECCH U SIBJICHUS;

yMeHHE paboTaTh C TIEOMETPUYECKUM TEKCTOM (aHalIM3UpO- BaTh,
U3BJEKAaTh HEOOXOMUMYI MH(OpPMALMIO), TOYHO M TIpa- MOTHO
BBIp@XaTb CBOM  MBICIM B YCTHOM UM MHCBMEHHOH  pe4H C
NPUMEHEHUEM MAaTeMaTH4YeCKOH TEPMHUHOJOTMM U CHMBOJIM- KH,
UCTIONB30BaTh  PA3IMYHbE  SI3BIKM ~ MATEMATHKH,  I[POBOAMTH
KjaccupuKaluy,  JIOTMYECKHe  OOOCHOBAaHHUS,  JIOKA3aTENIbCTBA
MaTeMaTUUYECKUX YTBEP:KICHUI;

OBJIaZICHHE HaBBIKAMHU YCTHBIX, [UCbMEHHBIX, HHCTPYMEHTaJIb- HBIX
BBIYHCIICHUI;

OBJIAJICHUE T€OMETPUUIECKUM SI3BIKOM, YMEHHE HCIIOIB30BATh €0 AJIS
OTIHCAHUS TPEAMETOB OKPYXaIoIIero MHpa, pa3- BuTHE
IPOCTPAHCTBEHHBIX TNPEJACTABICHUH M H300pa3uTElIb- HBIX YMCHMH,
mproOpeTeHNE HAaBBIKOB T€OMETPHUYECKHX 10~ CTPOCHHUI;

YCBOGHHE CHCTEMATHYECKMX 3HAHMH O IUIOCKHX (QHTypax H HuX
CBOMCTBaX, a TaKXKe Ha HarJsIJHOM YPOBHE — O MpOCTEHIINX
IPOCTPAHCTBEHHBIX TENaX, YMEHHE IMPUMEHSITh CHUCTEMaTHde- CKHe
3HAHUSI O HUX JAJSl PEIHICHHs] TEOMETPUYECKHX M TPAKTU- YECKUX
3azady;

YMEHHE U3MEPSATH JJIMHbBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIIOJIb- 30BaTh
dbopMynbl  JUISI HAXOXKIEHHsI TEPUMETPOB, TUIOMAACH U 00BEMOB
TEOMETPUYCCKUX (QUTYD;

YMEHHE NMPUMEHSTh M3YYEHHBIE MOHATHS, PE3yJbTaTbl, METOAbI IS
pelleHus 3a7ay NPAKTUYECKOro XapakTepa M 3aJad U3 CMEXKHBIX
JVMCIMIUINH C HCIIOJb30BAaHUEM IIPH HEOOXOAWMOCTH CIIPABOYHBIX
MaTEepPHAIOB, KAIBKYJISITOpa, KOMIIBIOTEPA.



COOEPXAHUE KYPCA

Harasipnas reomerpusi. Harmsnuele npencraBieHus o Ipo-
CTPAaHCTBEHHBIX (urypax: KyO, mapajuleienune]), Npu3Ma, MUpaMu- Aa,
map, cdepa, KOHyC, HIUHAP. M300pakeHne MpOoCTPaHCTBEH- HBIX (UTYP.
IIpumepsr cedyennii. Muororpannuku. IIpaBuibHbIE MHOIOIPaHHUKH.
ITpumeps! pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMHI- pa U KOHYCA.

[Tonsitue o00BEMa; eauHUIBI 00BEMa. OO0BEM MPAMOYTOJIBLHOTO
napajuiesenumena, Kyoa.

l'eomerpuueckne ¢urypnl. Ilpsvbie u  yrasl. Touka, mnpsMas,
IOCKOCTb. OTpe3ok, ayd. VYroia. Bungel yroB. BepTukaibHble u
CMEKHBbIE yribl. buccekrpuca yria.

[Mapayutenbuble M nepecekaromuecs: npsmele. llepneHaukynsp- Hele
npsiMble. TeopeMbl 0 MapayieNbHOCTH U NEPIEHAUKYJISAPHOCTH MPSMBIX.
[Meprnienaukyssip ¥ HaKJIOHHAs K npsiMoi. CepeArHHBIN MEePIeHIUKYIIp K
OTpE3KY.

I'eomerpuueckoe mecto Todek. CBoiicTBa OMCCEKTPHCHI  yrylau
CEepPEeIMHHOIO MEPIEHANKYIISIpa K OTPE3KY.

Tpeyrombuuk. Bepicota, MemuaHa, OHWCCEKTpHCa, CpEIHSAS JTHHHS
TpeyrojabHUKa. PaBHOOEIpEHHbIE M PAaBHOCTOPOHHHE TPEYTob- HUKH;
CBOMCTBA M IIPU3HAKU PaBHOOEAPEHHOro TpeyrojibHuKa. IlpusHaku
paBeHCTBA TpeyrojbHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOLICHUS
MEXJly CTOPOHAMH M yIJIaMH TPeyroJIbHUKA.

CymMma yriaoB TpeyrosibHuka. BHemHue yriiel TpeyrosibHuka. Teopema
@aneca. [lomobue TpeyroabHUKOB. [Ipu3HAaKM MOAOOMS TPEYrONBHUKOB.
Teopema [ludaropa. Cunyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOTO yIia
MPSIMOYTOJILHOTO TpeyrojibHuka u  yrioB oT 0 mo 180°; mpuseneHue x
octpoMy yriy. PelieHue mnpsiMmo- yrojibHbIX TpeyrojbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXAe- CTBO. DOpMyinbl, CBA3BIBAIOLIME CHHYC,
KOCHUHYC, TaHI€HC, KOTaH- IE€HC OJHOr0 U TOro e yriaa. Pemenue
TPEYroJbHUKOB: TeOpeMa KOCHHYCOB U TEOpEMa CHHYCOB. 3aMedaTelbHbIC
TOYKH TPEYroJib- HUKA.

YersipéxyronsHuk. [lapamienorpamm, ero cBoiicTBa W NpH3HA- KH.
[IpssmoyronpHUK, KBaapar, poMO, WX CBOWCTBA WM MpU3HAKH. Tparmemnus,
CpelHsisl TUHUS TPaTeIHu.

MHuoroyronbHuk.  Beimykiele  MHoroyroapHuku. Cymma — yrioB
BBIIYKJIOTO MHOTOYrojbHHKA. [IpaBuibHbIE MHOIOYTOJbHUKH.

OxkpyxHocTh U KpyT. Jyra, xopna. Cekrtop, cerment. LlenTpaib- HBIN
yroj, BIHCAHHBI yrojd, BEIWYMHA BIHCAHHOTO yria. Bzammuoe
pacroioxkeHue IpsIMON U OKPY>KHOCTH, ABYX OKpy»kHocTel. Kaca- TenbpHas
U CeKymass K OKPYXHOCTH, MX CBOWCTBAa. BrucaHHbIE M ONHMCAaHHbBIE
MHOTOYTroJIbHUKH. OKpPY>KHOCTh, BIMCAHHAS B TPEYTOJIb-



HUK, ¥ OKPYXHOCTb, OIMCAHHAs OKOJIO TpeyrojibHuKa. BrucaHHble 1
ONMCAaHHbIE OKPYKHOCTU IIPAaBUIBHOI'O MHOTOYTOJIbHUKA.

I'eomerpudeckue mnpeoOpazoBaHusl. [loHsATHE O paBeHCTBE (HU- Typ.
[TonsiTue 0 ABMKEHUM: OCEBas M LIEHTpalbHAas CUMMETPUHU, HapajlyiesIbHbIA
nepeHoc, MmoBopoT. IloHATHE O TOAO0MH (QUTYp M TOMOTETHH.

[TocTpoeHus: ¢ MOMOIIBIO TUPKYJISA U JUHEWKH. OCHOBHBIC 3a- JJaud Ha
MIOCTPOCHUE: JENEHUE OTpe3Ka I0MoJIaM; IOCTPOCHUE YTJIA, PABHOTO
JaHHOMY; TIOCTPOEHHME TPEYrojbHMKAa IO TPEM CTO- POHAM; IOCTPOCHHE
MEePIeHANKYISIPa K TPSIMOI; MOCTpOCHHE OMC- CEKTPHUCHI YIIIa; ICJICHHE
OTpe3Ka Ha N paBHBIX YACTEH.

Pemenne 3amady Ha BBIYMCIEHHE, JOKA3aTENbCTBO M IIOCTPOCHUE C
WCIIOJIb30BAHUEM CBOMCTB M3y4YEHHBIX (QUTYP.

HN3mepenue reomerpuyecKux BeJuyuH. JlnnmHa otpes3ka. Pac-
CTOSIHME OT TOYKM [0 MpsiMOd. PaccrosHue Mexay napajielbHbIMU
TIPSIMBIMH.

[lepumeTp MHOTOYTOJBHHKA.

JnuHa OKpYKHOCTH, YMCIO T; JUIMHA YT OKPY)KHOCTH. I'pamychas

Mepa yIiia, COOTBETCTBUE MEKIY BEIMUMHOM IIEHT-
paIbHOrO yIiia U AJIMHOW AyTH OKPYKHOCTH.

[Tonsitne muom@aau TWIOCKUX  (uryp. PaBHOCOCTaBlIeHHBIE W
paBHOBenukHe Qurypsl. [lnomanps mnpsMmoyronpHuka. [lnomann ma-
pajuienorpaMmma, TpeyrojibHUKa U Tpaneuuu. Ilnomans MHOTO- yroibHUKa.
[Tnomane kpyra u mwiomaas cekropa. COOTHOLIEHHWE MEXAY IUIOIAAsIMU
MOJTIOOHBIX (HUTYD.

Permenne 3a1au Ha BHIYMCICHNE U IOKA3aTEIBLCTBO C MUCIONb- 30BAHUEM
U3yYEHHBIX (HOPMYII.

Koopaunarbsl. YpaBHenue npsimoil. KoopauHatel cepeauHbl OTpesKa.
@Dopmynna pacCTOSTHUSI MEXAY JBYMS TOYKaMH IUIOCKOCTH. YpaBHEHHE
OKPY>KHOCTH.

Bekropsl. [lninHa (Moynb) BekTOpa. PaBeHCTBO BEKTOpOB.
Komnnuneapnsie BekTopsl. KoopauHaTel BeKTOpa. YMHOXKEHHE BEK-TOpa
Ha YUCII0, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA [0 JBYM
HEKOJUIMHEApHbIM BekTopaM. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB.
TeopeTuko-MHOKeCTBeHHbIE MOHATUS. MHOXXECTBO, DJIEMEHT
MHOXECTBA. 3a/laHIe MHOKECTB TEPEUHCICHHUEM JIEMEHTOB, Xa-
pakTepucTUdeckuM cBoicTBOM. [TogMHOKecTBO. OOBEIUHEHNE
MePECEUCHNE MHOKECTB.

Jnementsl Jgorukm. Ormnpejgenenre. AKCHOMBI U TEOPEMBI.
JoxkazatenscTBO. JloKa3aTrenscTBO OT mpoTHBHOTO. Teopema, oOpatr- Hast
naHHOM. [IpuMep u KOHTpIpHMeEp.

[ToHsTHE O PAaBHOCWIIBHOCTH, CICIOBAHUH, YIOTPEOICHHE JT0- THIECKUX
CBA30K eciu ..., MO ..., 8 MOM U MOAbKO 8 MOM Cyyae, JIOTHIECKUE CBSA3KH
U, um.



I'eomerpuss B ucropuyeckom paspuruu. OT 3emiemepus K
reometpun. I[Tudarop u ero mrona. ®anec. Apxumen. Ilocrpoe- HuE
IIPaBWIBHBIX MHOIOYroJbHUKOB. Tpuceknus yrina. Ksaapaty- pa xpyra.
VY nBoenue kyba. Mcropus uucina . 30J10TO€ CEUEHUE.

«Hauana» EBkmuna. JI. Oitnep. H. U. Jlo6auesckuii. Mcropus ns- Toro
HOCTYyJIaTa.

W3obperenne Meroga KOOPAWHAT, TO3BOJAIOIIETO  IEPEBOIHUTH
reoMeTpudeckue oObeKThl Ha s3blk anredpsl. P. Jlexapt u II. ®epma.
IIpuMepsl pa3au4YHBIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH.

NMIMAHUPYEMBIE PE3YJIbTATDI
M3YYEHUA KYPCA TEOMETPUUB
7—9 KINACCAX

Harasignas reomerpus
BrinyckHUK HayduTCs:

— pacClio3HaBaTb Ha YCPTCIKAX, PUCYHKaX, MOACIAX U B OKPYXKar- LIEM
MUPEC TUIOCKUE U MTPOCTPAHCTBCHHBIC TCOMETPUICCKUC (I)I/I- TYPBI;

— pacmo3HaBaTh pa3BEPTKH Kyba, MPSIMOYTOIHHOTO TMapaiuiesend- Mena,
IIPaBUIBHON NMUPAMUIBI, LUIMHIPA U KOHYCA;

—  OMNpEEeNATh MO JHUHEHHBIM pa3MepaM pa3BEPTKH (DUTYPBI JTH- HEWHbBIC
pasMepbl caMoil (Urypsl ¥ HA00OPOT;

—  BBIYHCIATH 00BEM MPSIMOYTOJIFHOTO MapaieNenune/a.

Bbli’lyCKHuK oYUM 603MOMNCHOCMb.!

—  GLIYUCHANDB 0OBEMBI NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX Quyp,
COCMABNEHHBIX U3 NPAMOY2O0NbHbIX NAPANEIENUNEO08;

—  yenyoumv u pasgumv npeocmasieHus 0 NPoCmpancmeeHHbIX
eceomempuyeckux ¢hueypax;

—  NpuMeHAmb NOoHAMUe pazeeépmru Oisl GLINOIHEHUS NPAKMU-YECKUX
pacuémos.

I'eomerpuyeckue Qpurypsl
BrinyckHuK HayduTCs:

M TTOJIb30BATLCA A3BIKOM I'€COMETPUMN IJIA OINMMCAHUA IPEAMETOB
OKpYXKaromero Mupa U UX B3aMMHOTO PACIIOJIOKCHUA,

*  pacrmo3HaBaTh U M300paXkaTh HA YePTEKaxX U PUCYHKAX Ieo-
MeTpudeckre (GUrypel U UX KOH(QUrypaluu;



HAaXOIUTh 3HAUCHHUS [UIMH JIMHEHHBIX OSJEMEHTOB (HUTYp U HX
OTHOIIEHUs], TpaaycHyro wmepy yrioB ot 0 mo 180°, mpumenss
ONpe/ieJIeHNs, CBOWCTBA M MpU3HAKK (GUTYp U HUX DIIEMEHTOB,
oTHOIICHUsT (uryp (paBeHCTBO, MOA00ME, CUMMETPHUH, IIOBO- POT,
napajuiebHbII TepeHoc);

ONepUpoBaTh C HAYaJbHBIMU TOHSATHSAMHU TPUTOHOMETPUU H
BBITIOJIHATD JIEMEHTApHbIE ONepaluu Haja (YHKUUSIMHU YIIIOB;
pelmiath 3aadyd  Ha JI0Ka3aTeNbCTBO, OIUPasChb Ha H3y4YCHHbIE
CBOICTBa (UTyp U OTHOLICHUN MEXKIY HUMHU M NPUMEHSS U3y4YeHHBIE
METOMBI JI0Ka3aTeIbCTB;

peliaTh Heclo)KHBbIE 3a7jaud Ha MOCTPOCHUE, MPUMEHSS OCHOB- Hble
QITOPUTMEI IIOCTPOCHHUS C IOMOIIBIO IIUPKYISI U JTH- HEWKH;

peuiaTtb HpOCTefIIJ.IPIe TUIAaHUMETPHUYICCKUEC 3aJavuu B IIPOCTPAaH- CTBEC.

BblnyCKHuK noyuyunm 603MOIHCHOCNTb.!

081a0ems  Memooamil peuweHus 3a0ay Ha BbIYUCIeHUs U  00-
Ka3amenbcmea: Memooom Om NPOMUBHO20, MemoooM nodo- Ous,
Memooom nepedopa apuaHmos u MenmoooM 2eoMempu-4eckux Mecm
mouex;

npuobpecmu  onvlm  NPUMEHEHUs.  aleebpaudeckozo U - mpueo-
HOMEMPUYecko20 annapama u uoei OBUNCeHUs Npu peuie- Huu
2e0MEMPUUEcKUx 3a0ay;

061a0ens MPAOUYUOHHOU CXeMOL peluenls 3a0ay Ha No- CMPOeHUe C
NOMOWbIO  YUPKYAS U JUHEUKU: — aHAIU3,  NOCMpo-  eHue,
00KA3aMeNbCmeo U UCCIeO08aHUe;

HAyYumoCss  pewams 3a0ayu  HA NOCMPOEHUEe MemoooM —2eo-
Mempuyeckoeo Mecma modex u Memooom noooous,;

npuodpecmu  OnvlM UCCIE008AHUA  CEOUCME NIAHUMempUde- CKUX
Queyp ¢ nomowpio KOMNLIOMEPHBIX NPOSPAMM,

npuodpecmu  Onvlim  GuINOAHEHUsT Npoekmos no memam. «l eo-
MempuyecKkue npeobpazosanus Ha niaockocmuy, «llocmpoe- mHue
ompeskos no ghopmyney.

H3mepenue reoMeTpuYecKUX BeJIHYMH
BrinyckHUK HayduTCs:

WCIOJIb30BaTh CBOMCTBA M3MEPEHUS [UIMH, IUIOIIAAEH M YIJIOB IpH
pellleHuH 3ajJad Ha HaxOoXKIEHWe JUIMHBl OTpe3Ka, [UIM- HbI
OKPY>KHOCTH, JIJTUHBI 1yTH OKPY>KHOCTH, IPayCHON MEPBIYIa;



BBIYUCIISTh JUIMHBI JIMHCHHBIX JJEMEHTOB (DUTYp W WX YIJIBI, HC-
10J163yst (OPMYJIBI UTHHBI OKPYKHOCTH M JITMHBI YT OKPYK- HOCTH,
(hopMynel TIOmAAEH QUTYD;

BBIYHCIIATh  IUIOIIAMM  TPEYTrOJbHUKOB, MPSIMOYTOJbHUKOB, M-
paJLIeNIorpaMMoB, Tparielnii, KPyroB U CEKTOPOB;

BBIYUCIISTH JUTUHY OKPY)KHOCTH, [UIMHY JYTU OKPYXKHOCTH;

pelaTh 3a1a4y Ha JOKa3aTeIbCTBO C UCIOJIB30BAHUEM (OPMYI UTAHBI
OKPYXXHOCTH ¥ JUTUHBI IyTU OKPYKHOCTH, (hOPMYII TIT0- Iaaei Guryp;
peliaTh MPaKTHYECKUE 3a7adyd, CBSI3aHHBIC C HAaXOXKICHHEM Te€o-
METPUYECKHX BEJIMYMH (HCHONB3ys [pU HEOOXOJAUMOCTH CIIpa-
BOYHHMKH M TEXHHYECKHE CPEICTBA).

BblnyCKHuK nomyvyum 603MOINCHOCMDb.!

BHIYUCAAMb NAOWAOU DUeYp, COCMABNIEHHBIX U3 08YX uiu 0o- Jjee
NPAMOY2OJbHUKOS,  NAPALIEN0ZPAMMOB, MPEYSONbHUKOS, Kpyed U
cexmopa,

BBIUUCTAMb  NAOWAOU MHO20V2O0NbHUKOS, UCHONb3YS OMHOUle- HUs
PABHOBENUKOCIU U PABHOCOCIABIEHHOCTIL

npuobpecmu  Onvim  NPUMEHEHUsI  aleedpauvdeckozo U mpueo-
HOMEempU4ecKo2o annapama u uoetl O8UNCeHUs NPU peueHuy 3a0ay Ha
BbIULUCIEHUE NIOWAOEU MHO20Y20IbHUKOS.

Koopannatsi
BbInyCKHUK Hay4uTCH:

BBIUUCIIATH JUIMHY OTpE3Ka M0 KOOPAMHATAM €ro KOHIOB; BbI- YHUCIIATH
KOOPAUHATBI CEPENUHBI OTPE3KA;

WCTIONb30BaTh KOOPIMHATHBIN METOM Al N3yUIEHHs CBOHCTB MPSMBIX U
OKPY>KHOCTEH.

Bbll’lyCKHuK noayvyum 603MOINCHOCMDb.!

0611a0emsb KOOPOUHAMHBIM MeMOOOM peuleHuss 3a0ay Hd Gbl- YUCTIeHUe
U 00KaA3amenbCmeo,

npuobpecmu Onvim UCNOIb308AHUS KOMNLIOMEPHBIX NPO- SPAMM OJis
aHanu3a YacmHulxX Cyuaes 63auMHO20 PACnOlO- HCEHUSL OKPYIHCHOCMEl
U NpPAMbIX;

npuo6pecmu Onbvbln 6bINOJIHEHUS NPOEeKmoe Ha mem)y «Hpu- MEeHeHue
Koopc)uHamH()eo Mmemooa npu peuteHuu 30044 HA GbIYUCICHUE U
00KA3amMeNbCmeoy.



BekTopsl
BbIyCKHUK HayduTCS:

* OIEpUpPOBaTH C BEKTOPAMHU: HAXOIUTb CYMMY M Ppa3HOCTb JBYX
BEKTOPOB, 33/IaHHBIX TE€OMETPUYECKH, HAXOJUTh BEKTOP, paB- HBIH
MIPOU3BEJICHUIO 33JJaHHOTO BEKTOpa Ha YHMCIIO;

*  HaXOIUTH JUIA BEKTOPOB, 33aHHBIX KOOPAWHATAMH: [UINHY BEK- TOPA,
KOOPAMHATBHI CYMMBI M Pa3HOCTH JABYX U 0oJiee BEKTOPOB, KOOPAHHATHI
MPOU3BEJCHUS BEKTOpa Ha YHCIO, MPUMEHSAS TpU HEOOXOAMMOCTH
codeTaTeIbHBIN, IEPEMECTUTENHHBIN U pacIipe- JeIUTEIbHBIN 3aKOHBI;

° BBIYUCIATH CKAIAPHOC MMPOU3BEACHUEC BEKTOPOB, HAXOAUTH YT'OJI MEXKIY
BCKTOpaMH, YCTaHABJIMBATDb NEPIICHAUKYIIAPHOCTD MIPA- MbIX.

Bbll’lyCKHuK noayuunt 603MOINCHOCNb.!

*  061a0emb BEKMOPHLIM MEMOOOM 05l peuleHUsl 3a0ay Ha bl- YUCTEHUe
U 00KA3amMeNbCmeo;

° npu06pecmu Onvlnt 6bINOJHEHUslL NPOEeKmoe6e Ha memy «Hpu- MEHEeHUe
B6EKMOPHO20 Mmemooa npu peweHuu 300ay Ha 6bl- YUCieHue u
00KA3amenbCmeo .

NMPUMEPHOE
TEMATUYECKOE NMNIMAHUPOBAHUE

Tematnueckoe IUIAHUPOBAHHE pEATU3yeT OJUH U3 BO3MOXKHBIX
MOAXO/MOB K PACHpelesIeHHI0 HM3y4aeMoro Marepuaiga 1o y4deOHo-
METOJMYECKUM KOMIUICKTAaM TI0 T['€OMETPHH, BBIIYCKAEMBbIM  H3/1a-
TenbcTBOM «IIpocBeliieHrey», HE HOCHT OOS3aTENbHOr0 XapakTepa U He
HCKITFOYaeT BO3MOXKHOCTEH HHOTO PACTIPEACIICHHS COJIeP- YKAHHUS.

B npumepHOM TeMaTHYeCKOM IUIAHMPOBAHMU pa3/elibl OCHOB- HOTO
COACpIKaHUA 1O TEOMETpUHU pa36I/ITI>I Ha TEMblI B XPOHOJIOIMH HX
U3y4YCHUS TI0 COOTBETCTBYIOIINM yYCOHHKAM.

OCOOEHHOCTBIO MTPUMEPHOT0 TEMATHYECKOTO IIAHUPOBAHUS SIBIISCTCS
TO, 4YTO B HEM COACPIKUTCS OIMMUCAHUE BO3MOKHBIX BUAOB JACATCIBHOCTU
yUaIlUXCsi B IPOIECCE YCBOCHUS COOTBETCTBYIOIIETO —COJCPIKAHUS,
HAIPaBICHHBIX HAa JOCTI)KEHHE IIOCTABICHHBIX Meied oOydeHms. ITo
OPUCHTHPYET YYHTENsS Ha YCHICHHE [ESTEIbHOCT- HOTO MOIXoda B
o0yueHNH, Ha OpraHHM3aIMI0 Pa3HOOOpPa3HOW y4eOd- HOW JesITeTBHOCTH,
OTBEYAIIeH COBPEMEHHBIM IICHXOJIOrO-Tie/a-



TOTUYECKUM BO33PEHUSAM, HA UCTIOIb30BAHNE COBPEMEHHBIX TEXHO- JIOTHI.

B oOCHOBHOE HpOrpaMMHOE COJACPIKAHHE BKIIOUYAIOTCS JIOMOJHU-
TENbHBIE BOMPOCHl, CHOCOOCTBYIOUIME PAa3BUTHIO MAaTEMaTHYCCKOTO
KpYro3opa, OCBOCHHUIO OoJiee MPOABHHYTOTO MAaTEMAaTHIECKOTO allia-paTa,
MaTeMaTUYeCKUX CITIOCOOHOCTEH. Pacumpenne co/iepKaHus
TreOMeTPUUYECKOro 00pa3oBaHMs B JTOM ciydae JaéT BO3MOXKHOCTB
CYIIECTBEHHO O0OTaTHTh KPYT pelmIaeMblx 3aaad. JlomOoJHUTEIbHBIC
BONIPOCHl B MPHMEPHOM TEMAaTHUCCKOM IUIAHMPOBAHWM IaHBI B KBa-
IpaTHBIX cKOoOKax. IlepedeHp THX BOMPOCOB HOCHUT PEKOMEHIA- TEIBHBIN

xapakrep.




. C. AtaHacsH, B. ®. byty3os, C. b. KagomueB u ap.
«FeomeTpusa, 7», «FeomeTpusn, 8», «FeomeTpus, 9»

Homep Konu- XapaKTepucTuKa OCHOBHbIX BMOB
napa- CopepaHue maTtepuana 4ecTBO AEeATENbHOCTU YYEHUKA
rpacda Yacos (Ha ypoBHe y4ebHbIX AeMCTBMM)
7 Kaacc
naBa . HayanbHbIe reomeTpuyeckue O61bACHATb, YTO TaKoe OTPE30K, Jly4, Yros, Kakue (urypbl
cBefeHus 7 Ha3bIBAKOTCA PaBHbIMM, KaK CPaBHMBAKOTCA M U3MepATCA
OTPE3KM M Yr/ibl, YTO TaKoe rpasyc M rpajlycHas Mepa yrna,
1,2 Mpamasa v oTpe3oK. Jlyd 1 yron 1 KaKoM YroJl Ha3blBaeTCA MpPSMbIM, TYMblM, OCTPbIM, pas-
3 CpaBHeHMe OTpe3KOB U Yr/0B 1 BEPHYTbIM, YTO TaKoe cepejmHa OTpe3Ka M buccekTpuca
4,5 M3mepeHme OTpesKoB. MamepeHie yrna, Kakuve Yrnibl Ha3blBalOTCA CMEXHBIMW M KaKue BEpTM-
yrnos 2 KaslbHbIMM; (DOPMY/IMPOBaTb M OGOCHOBbIBaTb YTBEPKAEHMS O
6 MepneHanKyIApHbIe NpsMble 1 CBOMCTBAX CMEXKHbIX WM BEPTUKa/IbHbIX Yr/OB; O6bBACHATb,
PeleHie 3azau 1 Kakue MpAMble Ha3bIBAlOTCA  MEPEHAMKYAPHbIMM; opmy-
JMpoBaTb M 0GOCHOBBIBATb YTBEPXKAEHME O CBOMCTBE ABYX
KoHTponHan pa6ota Ne 1 1 NPAIMbIX, NEPNEHAMKYNAPHBIX K TPETbEN; M306pakaTh M pac-
no3HaBaTb YKasaHHble MpocTeMwune hurypbl Ha YepTexax;
pewaTb 3aJjayM, CBA3aHHbIE C 3TUMM MPOCTEMLMMM ury-
pamu
Masa Il. TpeyronbHUKK 14 O61bsACHATb, Kakas ¢urypa HasblBaeTCs TPEYro/IbHUKOM, 4TO
Takoe BepLUMHbl, CTOPOHbI, Yr/ibl M NEPUMETP TPeyroJsibHuKa,
1 MepBbili NpM3HaK paBeHCTBA Tpe- KaKoM TpEeyro/ibHMK Ha3blBaeTCs paBHOGEAPEHHbIM M KaKoW
Yro/IbHWMKOB 3 PaBHOCTOPOHHMM, KaKue TpEeYroJibHUKM Ha3blBAKTCA PaBHbI-
2 MeamaHbl, GUCCEKTPUCHI U BbICOTbI MMU; M306paxkaTb M pacro3HaBaTb Ha YepTexax TPeyrosib- HUKM
TPeyro/ibHMKa 3 M UX 3N1eMeHTbl; hOPMYIMPOBaTh M [I0KasblBaTb TeOo-




3 BTOpoM M TpeTuit Mpu3HaKu pa- peMbl O NMpM3HaKax paBeHCTBa TPEYro/IbHUKOB; OOBACHATD,
BEHCTBA TPEYro/IbHUKOB 3 YTO HA3bIBAETCA NEPMNEHAMKYIAPOM, NPOBEAEHHBIM M3 JlaH- HOM
4 3ajauM Ha NoCTpoeHue 2 TOYKM K JaHHOM npsmoi; OpMYyIMpoBaTb M /I0KasblBaTb
PeweHue 3aaay 2 TEOpEMy O MeprneHAMKynApe K NpAMON; OG'bFlSHﬂTb, Kakue
KoHTposibHas pa6ota Ne 2 1 OTPe3KM Ha3blBalTCA MeJMaHOM, OGMCCEKTPUCOM M BbICOTOM
TpeyrosibHMKa; hopMy/IMpoBaTb M  [l0Ka3biBaTb TEOPEMbIO
CBOMCTBaX paBHOGEAPEHHOrO TPEYro/ibHMKA; pellaTh 3a- Aayu,
CBfi3aHHble C npu3HaKaMM paBeHCTBa TPEYroJibHUKOB M
CBOMCTBAMM  paBHOGELPEHHOTO  TPEYrosibHUKa;  (hopmyn-
poBaTb oOnpeJesieHe OKPYXKHOCTM; OODBACHATb, 4YTO Takoe
LeHTp, paauyc, XopAa M AMameTp OKPYXKHOCTW; peluatb npo-
cTeNlume 3aZa4M Ha MOCTpoeHue (MOCTPOEeHME yrna, paBHOro
JaHHOMY, MOCTPOEHWE OUCCEKTPUCHI yraa, NOCTPOeHWe rnep-
NeHANKYNAPHbIX MPAMbIX, MOCTPOEHUE CepeauHbl OTpesKa) U
6oniee CNOXHbIE 3ajayM, MCNOJIb3YHLME YKasaHHble npo-
CTeNlume; COMoCTaB/ATb MOJYYEHHBIM pe3y/ibTaT C YC/I0BUEM

334ja41; aHa/IM3MpoBaTb BO3MOXHbIE Cay4vam

Fnasa Illl. napanneanHe npsimble 9 (DOpMynMpOBaTb onpegeneHne napansesibHbiX MPAMbIX; 06b-
ACHATb C MOMOLLbIO PUCYHKA, KaKkue Yribl, 06pa3oBaHHble Mpu
1 Mpu3HakKM napannenbHoCTH ABYX nepeceyeHnn [ABYX MPsAMbIX CEKYLUEM, Ha3bIBATCA HAKpecT
NPAMbIX 3 NexawyuMm,  Kakme  OAHOCTOPOHHMMM M Kakue  Co-
2 AKcroma napansiesibHbIX MPAMbIX 3 OTBETCTBEHHbIMM; (OPMY/IMPOBaTb M [JlOKasbiBaTb TEOPEMBI,
PeweHue 3apay 2 Bblpaxkalowjme npu3HaknM napajiesibHOCTM  ABYX MPAMbIX;
KoHTponbHas pa6ota Ne 3 1 06BACHATb, YTO TaKOe aKCMOMbl FEOMETPUM U KaKME aKCMO- Mbl

YK€ MWCMo/b30BasMCb paHee; (OPMY/IMPOBaTb  aKCMO- My
napanfie/ibHblX MPSAMbIX W BbIBOAUTb CNEACTBUA W3  Heé;
opmyMpoBaTh M AoOKasbiBaTb TEOPEMbl O CBOMCTBAaX Ma-
pannesibHbIX MpsAMbIX, 06paTHble TeopeMam O MpM3HaKkax na-
pannesbHOCTH, CBA3AHHbLIX C HAKPEeCT JieKalimMmu, COOTBET-




IIpooonscenue

Homep Konu- XapaKTepMCTUMKa OCHOBHbIX BMAOB
napa- CopeprkaHue matepuana 4ecTBO AEATENbHOCTU YYEHMKA
rpaca YacoB (Ha ypoBHe y4ebHbIX AeNCTBMIM)
CTBEHHbIMW WM OZHOCTOPOHHMMM Yr/lamu, B CBSI3U C 3TUM 06b-
AICHATb, YTO TaKoe YCJ/IOBME M 3aK/IOYEHME TEOpeMbl, KaKas
Teopema HasblBaeTcsi 06paTHOM MO OTHOLIEHMIO K JaHHOW Te-
opeMe; 06bACHATb, B YEM 3aK/OYAETCA METOJ JoKasaTesib-
CTBa OT NPOTMBHOIO: (DOPMY/IMPOBaTb M [OKa3biBaTb TEOPEMbI
06 yrnax C COOTBETCTBEHHO Mapas/iefibHbIMKU U NepreHAnKY-
NAPHbIMM  CTOPOHAaMM; MPUBOAMTL MPUMEPbl UCMOJIb30BaHUS
3TOr0 MeToZa; pellaTb 3aJjayM Ha BblYMC/IEHME, AOKasaTeslb-
CTBO W MOCTPOEHWE, CBA3AHHbIE C NMapasiiesIbHbIMK1 NPSAMbIMA
maBa |IV. CooTHOLWEHUsA Mexay CTOopo- dopMyMpoBaTb U OKa3biBaTb TEOPEMY O CYMME Yr/I0B Tpe-
HaMu WU yrrnamum TpeyronbHUKa 16 YrosibHUKa U eé cneAcTBME O BHELUHEM Yrjie TpeyrobHUKa,
NPOBOAMTbL KNaccubUKaLmio TPEYrobHUKOB Mo yriam; dhop-
1 CyMMma yrioB TpeyrosibHuKa 2 MYy/IMPOBATh M [0Ka3blBaTb TEOPEMY O COOTHOLIEHMSAX MEXKAY
COOTHOLLEHMA MeXaYy CTOpOHamm CTOPOHaMM M Yriamu TpeyrosibHWKa (npsmMoe M o6paTtHoe
W yrniamu TpeyrosbHUKa 3 YTBEPXAEHMA) U CNEeACTBUA U3 HEE, TeoOpeMy O HepaBeHCTBE
KoHTposibHas pa6ota Ne 4 1 Tpeyro/ibHuka; dopMynmpoBath M 0KasblBaTb TEopembl 0
3 MPAMOYFO/bHBIE TPEYrONbHUKM 4 CBOMCTBaX NPAMOYrO/IbHbIX TPEYroJibHUKOB (MPAMOYrO/b- HbiM
TpeyrofibHMKk ¢ yraom 30°, TNpuM3HAKM paBeHCTBa Mps-
4 MocTpoeHue TpeyrosbHMKa Mo
. MOYTOJIbHbIX TPeyro/ibHUKOB); (POPMy/IMPOBaTh OMNpeaeseHus
TPEM 3/1EMEHTaAM 2 .
pPacCToAHUA OT TOYKM A0 MPSAMOM, PACCTOSHWUA MexAay na-
Pewenue 3anay 3 pasie/IbHbIMM MPAMbIMUM; pellaTb 3aJayv Ha BblYMCEHMS,
KoHTponbHaa pabota Ne 5 1

[lOKa3aTeNbCTBO M MOCTPOEHUE, CBSA3aHHbIE C COOTHOLLe-
HUAMM MeXJy CTOPOHaMM M yriamu TpeyrosibHuMKa M pac-
CTOSHMEM MEXKAY NapasinefibHbIMK NPSAMbIMM, NMPU HEOBXO-




ANMOCTU NpOBOAMTb NO XOoA4y pelleHnA vAOI'IOJ'IHMTeﬂbeIe
NOCTPOEHMA, CONOCTaBIATbL MNOJIYYEHHbIM pe3ysbTaT C YCJ/0-
BMEM 3a/jayM, B 3aJavdaxX Ha MNOCTpoeHune wmccnenoBaTb BO3-
MOXHble C/nyHaun

MoBTOopeHue. PelieHune 3apgay 4
8 kuace
FnaBa V. YeTbIpEXyronbHUKN 14 06BbACHATb, YTO TAKOe JIoMaHas, MHOMOYroJIbHUK, €ro BepLum-
Hbl, CMEXHble CTOPOHbI, AMAroHaaM, M306paxaTb M pacrno-
3HaBaTb MHOIOYroJIbHMKM Ha YepTexkax; MoKasblBaTb 3JIEMEH-
1 MHOroyronbHUKK 2
2 Mapannenorpamm 1 Tpaneuus 6 Tbl MHOTOYT0JIbHUKA, €r0 BHYTPEHHIO W BHELLHIOW 061acTy;
¢opMyIMpoBaTb onpesesieHMe BbiMyKI0r0 MHOTOYroJ/IbHMKA;
3 MpAMoyronbHUK, poM6, KBagpar 4 n3obpaxkaTb M pacrno3HaBaTb BbiMyKJbl€ M HEBbIMYK/bIE MHO-

PeweHne 3agay

KoHTposbHaA paboTa Ne 1

royrosibHMKM; (hopMy/IMpPoBaTh M [I0Ka3blBaTb YTBEPKAEHMSA

0 CYMME YIJIOB BbIMYK/IOrO MHOTOYroJlbHMKa M CYMME €ro
BHELUHMX Yr/10B; 06bACHATb, KaKMe CTOPOHbI (BEPLUMHbI) Ye-
TbIPEXYro/ibHMKA HA3bIBAOTCSA MPOTUBOMOJIOKHBIMU; (DOPMY-
JIMpoBaTb OnpejenieHns napasiesiorpaMma, Tpaneumu, pas-
HO6eApPEHHOM M MPAMOYTO/IbHOM Tpaneumi, NpsMOYro/bHM-
Ka, poMba, KBagparta; M306paxaTb M pacnosHaBaTb 3TW
YeTbIPEXYro/IbHUKM; (hOPMY/IMPOBATH M 0Ka3blBaThb YTBEPHK-
ZleH1s 06 UX CBOMCTBAX M NMPU3HaKax; pellaTth 3aayu Ha Bbl-
YMCNEeHMe, 0Ka3aTeNIbCTBO M MOCTPOEHME, CBA3aHHble C 3TU-
MM BUZAMM YETbIPEXYTOJIbHUKOB; 06BACHATb, KaKME Z1BE TOYKM
Ha3bIBAOTCA CMMMETPUYHBIMM OTHOCHUTE/IbHO MPSAMOM (TOYKM),
B KaKOM C/lyyae urypa HasblBaeTCsi CUMMETPUYHOM OTHOCK-
TeJIbHO NPAMOM (TOYKM) M YTO TaKOe OCb (LLEHTP) CUMMETPUM
urypbl; NpuBoAUTL NpUMEpbI HUryp, 061a4atoLmMX 0CEBOM
(LeHTpasbHOM) CMMMETPMEN, a TaKKe MpUMEPbl OCEBOM W
LleHTpa/IbHOM CUMMETPMI B OKpY)KawlleM Hac 06CTaHOBKe




IIpooonscenue

Homep Konu- XapaKTepuCTMKa OCHOBHbIX BUA0B

napa- CopeprkaHue matepuana 4ecTBO AEATENbHOCTU YYEHMKA

rpaca YacoB (Ha ypoBHe y4ebHbIX AeMCTBMM)

Mnasa VI. Mnowaab 14 OGBACHATb, KaK NPOM3BOAMTCA M3MEPEHME MIoLLaZel MHO-

1 MA0WLAAL MHOFOYFOAbHMKA 2 FOYrONIbHMKOB, KaK/E MHOTOYTO/IbHMKN HA3bIBAIOTCA PaBHO-

BEJIMKUMM U KaKMe PaBHOCOCTABJIEHHbIMMK; (HOpMy/IMpPOBaThb

2 Mnowaawn napannenorpamma, Tpe- OCHOBHbIE CBOMCTBa M/IOLazeM M BbIBOAUTb C MX MOMOLLbIO
yroJibHuka v Tpaneumm 6 dopMysibl NoWaaeN NpsAMOYro/ibHMKA, Napasiiesiorpamma,

3 Teopema lNndparopa 3 TpeyrosibHMKa, Tpaneumu; hopMyamMpoBaTb M AOKasbiBaTb
PeweHwne 3azav 2 Teopemy 06 OTHOLUEHWM MJIOWAAEN TPeyrosIbHUKOB, UMEtD-
KoHTposibHas pa6ota Ne 2 1 LMX MO paBHOMY Yriy; OpMy/IMpoBaTh M [JOKa3biBaTb TEO-PEMY

Mudaropa 1 o6paTHyto ei; BbIBOAUTL hopmMyy epoHa
NS NJIOWaAM TPEYro/ibHUKA; peluaTb 3aZayu Ha BblUMCIEHME
M [0Ka3aTesIbCTBO, CBA3aHHble C (opMyiamu nowagen M
Teopemoi Mudaropa

Mnaea VIl. MofoGHbIE TpeyronkHNKU 19 O6BACHATL MOHATME NPOMOPLMOHANBHOCTM OTPE3KOB; dhop-

1 OnpeseneHme NoAoGHbIX TPeyroib- My/IMpoOBaTh OnpeAeneHusi MoAO6GHbIX TPEeYrosbHUKOB M KO-
HUKOB 2 adduumeHTa nogobus; GopmyanpoBaTb M [OKasbiBaTb TeO-

2 MpM3HaKM NOAOBMA TPEYTOALHMKOB 5 pemMbl: 06 OTHOLUEHMM MoWazen NoLO6HbIX TpeveranMKOB, o

npusHaKax MoJo6us TPeyrosibHMKOB, O CPEAHEN NIMHWM
KonTponbHas pabota Ne 3 1 TPEYro/ibHUKa, O MEPECEYEHMM MEeAMaH TPeYrosibHUKa, O Mpo-

3 MprMeHeHWe noJobMsa K JoKasa- MOPLMOHA/IbHBIX OTPE3KAaxX B NMPSMOYro/IbHOM TPEYroJIbHUKE;
Te/IbCTBY TEOPEM M PeLLeHMIo 3aa4 7 06BbACHATb, YTO TAaKOE METOZ NoA06MSA B 3aa4ax Ha MoCTpo-

4 COOTHOLEHMA MeXAY CTOpOHamM €eHMe, U NMPMBOAMTb NMPUMEPbI NMPUMEHEHMSA 3TOr0 METOA];

W yriamm npsMOYrosibHOro Tpe- 06BACHATb, KaK MOMXHO WMCMOJ/Ib30BaTb CBOMCTBA MOAOGHbIX
YroJibHMKa 3 TPEYroJibHMKOB B M3MEPUTE/IbHbIX PaboTax HAa MECTHOCTH;




KoHTponbHas paboTa Ne 4

06bACHATb, KaK BBECTU MOHATUE NOLOGMA NS MPOMU3BOJIbHBIX
duryp; dopmyMpoBaTb OnpeaesieHMe M MANCTPUPOBATb

NMOHATMA CMHYCA, KOCMHYCa M TaHreHca OCTPOro yrjia mnpsiMo-
YrOJIbHOrO TPEYroJibHWKa; BbIBOAMTb OCHOBHOE TPUIrOHOME-
TPUYECKOE TOXKAECTBO M 3HAYEHWMS CMHYCa, KOCMHYCa M TaH-
reHca ana yrnos 30°, 45°, 60°; pewartb 3ajayu, CBA3aHHbIEC
nogo6MeM TPEeYrosbHMKOB, ANA  BblYMC/EHMA  3HAYEHMM
TPUrOHOMETPUYECKMUX (DYHKLMM MCMOb30BaTb KOMMbIOTEP- Hble
Nporpammbl

naBa VIll. OKpyXHOCTb 17
1 KacatenbHasa K OKpyHOCTH 3
LleHTpasibHble 1 BNUCaHHbIE Yr/ibl 4
3 YeTbipe 3aMeyaTesibHble TOYKMU Tpe-
YrosibHUKa 3
4 BnmncaHHasA m onucaHHas OKpyX-
HOCTH 4
PeweHue 3agay 2

KoHTponbHas pabota Ne 5

MccnepoBatb B3aMMHoe pacnonoxexHune I'IpﬂMOlji N OKPYX-

HOCTH; (hOPMY/IMPOBATL M JOKa3bIBaTb TEOPEMbI: O CBOMCTBE
KacaTe/lbHOM, O MpM3HaKe KacaTe/lbHOM, 06 OoTpe3Kax Kaca-
TeNbHbIX, MPOBEAEHHbIX M3 OAHOM TOYKM; (OPMyIMPOBaTb
MOHATUA LeHTPa/IbHOrO Yraa M rpaZlyCHOM Mepbl Lyru OKpYK-
HOCTH; (DOPMY/SIMPOBaTb M [AOKa3blBaTb TEOPEMbl: O BMMCaH-
HOM yrsie, o NpoM3BeAEHUM OTPE3KOB MepeceKaloWmMXcsa Xopa;
dopMyMpoBaTb M AOKasblBaTb TEOPEMbl, CBA3aHHbIE C
3amMeyaTesibHbIMM TOYKaMM TPeYrosibHMKa: 0 6ucceKTpuce
yrna v, Kak cnefcieue, o nepecevyeHmn GUCCEKTpUC Tpe-
Yro/IbHWKa; 0 CEpeAMHHOM NeprneHANKYApe K OTPE3Ky M, Kak
cnefcTBue, 0 NepeceyeHnn cepesvHHbIX neprneHanKyNsapoB
K CTOPOHAM TpeyrosibHMKa; 0 nepeceyeHmm BoiCOT TPeyrosib-
HUKa; POPMYIMPOBaTb ONpesesieHNs OKPYKHOCTEM, BNMCaH-
HOM B MHOTOYrOJIbHUK M OMUCAHHOM OKOJI0 MHOTOYrOJIbHUKA;
bopMyIMpoBaTh M AOKa3biBaTb TEOPEMbl: 06 OKPYXKHOCTH,
BMMCAHHOM B TPEYroJ/ibHUK; 06 OKPYKHOCTM, OMMCAHHOM OKO-
JIO TPEYrosibHWKa; O CBOMCTBE CTOPOH OMMCAHHOMO YeTbl-
PEXYroJibHMKa; O CBOMCTBE Yr/I0B BMMCAHHOMO YeTbIpEX-




IIpooonscenue

Homep Konu- XapaKTepuCTMKa OCHOBHbIX BUA0B
napa- CopeprkaHue matepuana 4yecTBoO AEATEeNbHOCTH yYEHMKA
rpaca YacoB (Ha ypoBHe y4ebHbIX AeMCTBMM)
Yro/IbHMKa; pellaTb 3aZla4M Ha BblYMC/IEHME, [0Ka3aTe/IbCTBO
M MOCTPOEHUE, CBA3AHHbIE C OKPYKHOCTbO, BMMCAHHbIMK U
OMUCAHHbIMM  TPEYroJIbHMKaMU M YeTbIPEXYro/IbHUKaMM;
uccnesoBaTb CBOMCTBA KOHMMIypauui, CBA3aHHbIX C OKPYXK-
HOCTb}0, C MOMOLLbIO KOMMbIOTEPHbLIX NPOrpamMm
MoBTOopeHue. PewmeHue 3apgay 4
9 kJacce
FnaBa IX. BekTopsl 8 ®opMyMpoBaTb OMNpeaeneHus U UANICTPUPOBaTb MOHATMA
BEKTOpa, €ro AJIMHbl, KOJ/IMHEapHbIX WM PaBHbIX BEKTOPOB;
1 MoHATHE BeKTopa 2 MOTMBMPOBaTb BBEAEHME MOHATMM M [ENCTBMM, CBA3AHHbBIXC
2 CnoxeHue 1 BbluMTaHUE BEKTOPOB 3 BEKTOpPaMM, COOTBETCTBYHOLLMMM NMPUMEPAMM, OTHOCALLM- MMCA
3 YMHOXKEHME BeEKTOpa Ha uMco. K (DM3MYECKMM BEKTOPHbIM BEJIMUMHAM; MPUMEHSATb BEKTOPbI U
[pMMeHeHMEe BEKTOPOB K peLIeHMI0 [EeNCTBUA HaZ HAMM MPU peLleHnU reoMeTpuye- CKMX 3azad
3ajau 3
naBa X. Metop KoopAuHaTt 10 O6BACHATD U UNIOCTPUPOBATL MOHATUA I'IpFlMOyFOﬂbHOl‘;i cu-
CTEMbI KOOpAMHAT, KOOPAMHAT TOYKM M KOOPAMHAT BEKTOPA;
BbIBOAUTb M MCMOJIb30BaTb MPU peleHuun 3aga4v (opmyJibl
KoopaunHatbl BekTopa 2
2 MpocTeMwme 3aga4m B KoopaMHaTax 2 KOOpPAMHAT CEPEeAMHbI OTPE3KA, [A/IMHbI BEKTOPA, PACCTOSHMA
3 YpaBHEHMSA OKPYKHOCTU M NPSMOM 3 MeXAy ABYMS TOYKaMM, YpPaBHEHMA OKPYKHOCTM U MPSMOM
PeweHune 3apav 2
KoHTponbHaa pabota Ne 1 1




Maea XIl. CooTHOWEHNA MeXxAay CTopo-

HaMM W YyrnamuM TpeyronbHUKa.

Cka-

®opMy/IMpPOBaTb M MAIIOCTPMPOBATL OMpefesieHns CUHYCa,
KOCMHYCa, TaHreHca M KoTaHreHca yrsio ot 0 go 180°; BblI-

nsipHOE Npov3BeAeHNe BEKTOPOB 11 BOAMTb OCHOBHOE TPUIrOHOMETPUYECKOE TOXAECTBO M op-
MyJibl MpUBeAEHUSA; (DOPMYSIMPOBaTb M JOKa3blBaTb TEOPEMbI
1 CMHYC, KOCMHYC, TaHreHC, KOTaH- CMHYCOB M KOCMHYCOB, MPUMEHATb WX MNPU PELLUEHUU Tpe-
reHc yrna 3 YrO/IbHUKOB; OOBACHATb, KaK MCMOJ/Ib3yOTCA TPUIOHOMETPM-
2 COOTHOLLIEHUS MEXAY CTOPOHaMMM yeckue (opmy/bl B U3MEPUTE/IbHBIX paboTax Ha MEeCTHOCTH;
Yr7laM1 TpeyrosibH1Ka 4 dopMynnpoBaTb onpefeneHMa yraa MeXay BEeKTopamu W
3 CKanspHoe npou3ssefeHMe BeKTo- CKaNSipPHOrO MpOM3BELEHMA BEKTOPOB; BbIBOAMTL (opMyy
poB 2 CKanApHOrO MPOW3BEAEHWA YePe3 KOOPAWHATbl  BEKTOPOB;
PeweHme 3a7au 1 dopMynnpoBatb M 0BOCHOBbLIBATb YTBEPXKAEHME O CBOMCTBAX
KoHTponibHas pa6ora Ne 2 1 CKaNIApHOro NpOM3BeAEHMA; MCMNOJIb30BaTb CKasiApHOE Mpo-
u3BeJeHMe BEKTOPOB MpU pelleHnmM 3ajad
nasa Xll. AnuHa OKPY>XHOCTU M NJo- dopmynmpoBaTb  onpeaesieHue  NpPaBU/ILHOTO  MHOTOYroJb-
waae Kpyra 12 HUKa; cbopmynmponfaTb M [OKasbiBaTb TeOopembl 06 OKpYK-
HOCTAX, OMWCAHHOM OKOI0 MPaBMJIBHOFO MHOrOYroJibHMKa U
1 MpaBuibHblE MHOTOYrO/IbHMKM 4 BMMCAHHOM B HEro; BbIBOAUTb M MCMOJ/Ib30BaTb (OPMyJibl ANs
2 AﬂMHa OKPY}KHOCTM M nowajb BblYMCNEHMA NoWaan MpaBUJIbHOTO MHOroOyroJibHuMKa, e€ero
Kpyra CTOPOHbI M pajuyca BMMCAHHOM OKPY}KHOCTM; pellaTb 3ajauM
PewweHue 3aaau 3 Ha MOCTPOEHWE MNpaBU/IbHbIX MHOrOYro/IbHUKOB; 00b- ACHATbL
KoHTponbHas pa6ota Ne 3 1 NMOHATMA [AJIMHblI OKPYXXHOCTM M MNJOWAaAM Kpyra; BblBOAWUTb
GopMynbl  ANA BbIYUCNEHMA ANIMHBI  OKPYXXHOCTM WM AJIMHbI
Ayru, nnowaauM Kpyra M MnJowaauM KpyroBoro Cek- Topa;
NPUMEHATb 3T POPMY/bl MPU pPeLLEHMM 3aJad
Maea Xlll. OBuxeHus 8 O6bACHATb, YTO Takoe OTOOpaXKeHWe MOCKOCTU Ha ceba n
B KaKOM CJ/lydae OHO Ha3blBaeTCA JBMMKEHMEM TMJIOCKOCTH;
1 MoHATHe fBMKEHUA 3 00DbACHATb, 4YTO TaKoe OceBas CUMMETPMA, LeEeHTpasibHas
2 MapannenbHbIM NEpeHOC U NOBOPOT 3 CMMMETpPMUSA, Napasiie/ibHbli NepeHoC 1 NoBOPOT; 060CHOBbI-




IIpooonscenue

Homep Konu- XapaKTepucTuMKa OCHOBHbIX BMOB
napa- CoaepraHune matepuana 4ecTBO [eATENbHOCTU yYeHMKa
rpaca Yyacos (Ha ypoBHe y4YebHbIX AENCTBMM)
PeweHune 3aad 1 BaTb, 4TO 3TU OT06pa)KEHMF| NJI0CKOCTU Ha ceba sBaalTCA
KoHTponbHaa pabota Ne 4 1 ABUMKEHMAMM; 0ODBACHATb, KaKoBa CBA3b MEXAY ABUMKEHMAMM
M HaJIOXKXEeHUAMU; UIIIOCTPUPOBATb OCHOBHbIE BWAbl ABU-
JKEHWM, B TOM YMCJIE C MOMOLLbIO KOMMbIOTEPHbBIX MPOrpaMm
Maea XIV. HayanbHble cBegeHusi U3 O6bACHATb, UYTO TaKOE MHOIOrpaHHWMK, €ro rpaHu, péopa,
cTepeomMeTpun 8 BEPLWMHUHbI, AMWAroHau, KaKoM MHOrorpaHHMK Ha3blBae€TCA
BbIMYK/IbIM, 4YTO TakKOe€ nN-yroJibHaAa Mnpu3mMa, €€ OCHOBaHWuA,
1 MHOrorpaHHm1KM 4 6OKOBble TpaHM 1 6oKoBble pébpa, Kakas NMpu3mMa HasblBaeT- CA
2 Tena 1 NOBEPXHOCTH BpaLLeHHs 4 MPAMOM M KaKas HaK/IOHHOM, YTO TaKOE BbICOTA MPM3Mbl, Kakas

npM3ma HasblBaeTCs Mapaj/iefenyneaoM M Kakol na-
pannenenunes HasblBae€TCA MPAMOYroJibHbIM;  (DOPMYAMpPO-
BaTb M OGOCHOBbIBaTb YTBEPKIEHWA O CBOMCTBE AuaroHanem
napannenenunesa v o KBaJparte AMaroHaau NpAMOYrosb- HOro
napannenenunesa; O6OBACHATb, YTO TaKoe OObEM MHO-
rorpaHHMKa; BbIBOAMTb (C MOMOLLbI MpuHUMNa Kasanbepw)
dopMyny o6bEMa MPAMOYroNbHOrO napannenenunesa; oo6b-
AICHATb, KaKOM MHOIOrpaHHMK Ha3blBae€TCS MUPamMMZAON, UTO
Takoe OCHOBaHWe, BeplUMHa, 6GOKOBble rpaHu, GOKOBble pé- 6pa
M BbICOTAa NMpamuibl, Kakaa nMpammia HasblBaeTcA npa-
BWJ/IbHOM, YTO Takoe anodema MpaBM/IbHOM MMpammabl, Npu-
BOANTb DopMyly 06BbEMA NUpammbl; 06BACHATb, Kakoe Teso
Ha3blBAETCA UM/IMHAPOM, YTO TAKOE €ero 0cCb, BbICOTA, OCHO-
BaHWA, paaMyc, GoKoBas NMOBEPXHOCTb, o6pasywlipe, pas-




BEPTKA 60KOBOM MOBEPXHOCTM, KaKMMKM (hOpMyJlaMu Bblpara-
loTCA 06bEM M M/owWasb 6OKOBOWM MOBEPXHOCTM LMAMHAPA;
06bACHATb, KaKoe TeNo HasblBaeTCA KOHYCOM, YTO TaKoe ero
0Cb, BbICOTa, OCHOBaHWe, GOKOBas MOBEPXHOCTb, 06pa3yio-
WMe, pa3BépTKa 60KOBOWM MOBEPXHOCTM, KaKMMM (hopmynamm
BblpaXkaloTcd O06bEM KOHyca M njowaab 60KOBOW MOBEpX-
HOCTM; 06bACHATb, KaKas MOBEPXHOCTb HasblBaeTca cchepor u
KaKoe Te/0 Ha3blBaeTCA LAPOM, YTO TaKoe paamyc M Aua- MeTp
ccepbl (lWapa), KakuMK hopMyiamu BbipaXkaroTCs 06bEM Liapa
M niowagb cdepbl; M306paxkaTb M pacrno3Ha- BaTb Ha pUCYHKaX
npuamy, Napaanenenunes, nMpamuay, UM-1MHAp, KOHyC, Lwap

06 akcuMomax nnaHMMeTpum

MoBTopeHue. PeweHune 3apa4




A. B. NoropenoB «leometpus, 7», «FeomeTpus, 8», «Feometpusa, 9»

H Konu- XapaKTepmuCTUMKa OCHOBHbIX BMAO0B
n;/)mf;z CofepxaHue maTepuana 4ecTBO AeATeNIbHOCTU yquvMKa 3
Yyacos (Ha ypoBHE y4ebHbIX AENUCTBUN)
7 kaacc
8 1. OCHOBHble CBOMWCTBa MNpOCTEeN- 06bACHATb, YTO TaKoE:
WKMX reomeTpuyeckux curyp 16 — OTPe30K, Jlyd, Yros, pa3BEpHyTbIM yros, 6UCCEKTpMCA Yrna;
— TpeyronbHuK, MeauaHa, buccekTpuca M BbicoTa Tpe-
1—4 eomeTpryeckme durypbl. Toukam Yro/IbHMKa;
npamas. OTtpesok. W3mepeHue —  PaccToAHME MEXY TOUKaMM;
OTPE3KOB 2 — PpaBHble OTPE3KM, Yr/ibl, TPEYrobHUKM;
5-7,18 MonynnockocTtu. Monynpsamas. — napansesibHble NpsMmble.
yron. buccektpuca yrna 5 MoHMMaTb, 4TO Takoe:
8 OTKNagpiBaHMEe OTPE3KOB MU Yr/IoB 2 — Teopema U eé JoKasaTeNbCTBO;
9, 25, 10 TpeyrosbHuK. BbicoTa, 6GUCCEK- — YCNI0OBUE M 3aKII0YEHME TEOPEMDI;
TpUCa 1 MeanaHa TpeyrosibHUKa. — aKCMOMbI.
CylwecTBoBaHMe TpeYrosbHUKa, ®opMyIMpoBaTb OCHOBHbIE CBOMCTBA:
paBHOro AaHHOMY 3 — NPUHALNIEXHOCTU TOYEK M MPAMbIX HA MJIOCKOCTH;
11-13 MapannenbHble npsamoble. Teope- — Pacrno/ioXKeHUs ToYeK Ha NPAMOM;
Mbl M AoKa3aTeNbCTBa. AKCMOMbI 3 — M3MEepeHUs Yrios;
KoHTposbHas pa6ota Ne 1 1 — OTKNaAbIBaHUA OTPE3KOB M Yr/I0B;
— TpeyrosbHuWKa (CyLecTBOBaHME TPeyrosibHMKa, PaBHOro
[aHHOMY);
— napasie/bHbIX NPAMbBIX (aKCMOMa MapasuiefibHbIX MPAMbIX).
M306pakaTb, 0603Ha4aTh M pacno3HaBaTb Ha YepTEXKax U3yYeH-
Hbl€ FeOMETPUYECKME UTYpbI; MIIOCTPMPOBATHL MX CBOMCTBA




§ 2. CMexHble U BepTUKamnbHbie Yribl 8 O6bACHATH, YTO TaKoe:
— CMeXHble 1 BEPTMKaJIbHbIE YT /ibl;
14 CmexHble yriibl 2 — NpsAMble, OCTPbIE M TYMbIE YT Jbl;
15 BepTuKasbHble yribl 2 — neprneHAMKYIApHbIE NpsAMbIe U NEPNeHAUKYNAP.
16, 17 nepneHﬂMKyﬂﬂprle npsmble. I/I306pa)KaTb M pacrno3HaBaTb Ha 4YepTerxaxX yKa3aHHble Cbl’i'
Jloka3aTenbCTBO OT MPOTMBHOIO 3 rypol.
KoHTposibHas pa6ota Ne 2 1 ®opMynmpoBaTb M A0KasbiBaTb TEOPEMbI O:
— CYMMe CMEXHbIX Yr/10B;
— paBEHCTBEe BEPTMKaJIbHbIX Yr/10B;
— eAMHCTBEHHOCTM NPSMOM, NeprneHAUKYISPHOM AaHHOM,
NPOXOAALLEN Yepe3 JaHHY €€ TOuKY.
®opMynMpoBaTb CNeACTBUA U3 TEOPEM O CMEXHBIX U BEPTH-
Ka/bHbIX yraax.
O6bACHATb, B YEM COCTOMT [JOKa3aTe/IbCTBO OT NMPOTUB-HOrO.
Pewatb 3agauu, CBA3aHHble C PaCCMOTPEHHBbIMKU UrypaMum
MX CBOMCTBaMM
§ 3. Npu3sHaku paBeHCTBa TPEYyrosb- 14 06bACHATB, YTO Takoe:
HUKOB — PpaBHOGEPEHHBIM M PABHOCTOPOHHMI TPEYrO/IbHWUKM;
— obpaTtHas Teopema.
20, 21 MepBblt  MpUM3HAK  paBeHCTBa d)opMynMposaTb M [OKa3blBaTb:
TpeyronbHMKoB. Mcnonb3oBaHue MPU3HAKN PaBEHCTBA TPeYro/IbHUKOB;
akcMoM  MpuM  JoKasaTesibCTBe — CBOWCTBO Yr/I0OB PaBHOGEPEHHOMO TPEYrO/IbHUKA;
Teopem 2 — TNpM3HaK paBHOGEPEHHOr0 TPEYro/IbHMKA;
22, 23 BTOpPOl MpM3HaK paBeHCTBa Tpe- — CBOMCTBO MeAMaHbl paBHO6EAPEHHOrO TPEYroJibHUKaA.
YrOJIbHUKOB. PaBHOﬁeApeHHbll;'I Pewartb 3agauM, cBA3aHHble C NpM3HaAKamMK paBeHCTBa Tpe-
TPEYro/bHUK 4 Yro/IbHMKOB M CBOMCTBaMM PaBHOGEPEHHOMO TPEYroJIbHMUKA

KoHTponbHaa pa6ota Ne 3




IIpooonscenue

Homep Konu- XapaKTepucTuKa OCHOBHbIX BMOB
NYHKTa Copep:kaHue MaTepuana 4ecTBO AEATENILHOCTH y4eHuKa
Yacos (Ha ypoBHE y4ebHbIX AENUCTBUIN)
24, 26 O6patHaa Teopema. CBOMCTBO
MefuaHbl paBHO6eApEeHHOro Tpe-
YroJibHuKa 3
27 TpeTui Npu3HaK paBeHCTBa Tpe-
YroJIbBHUKOB 3
KoHTponbHaa pabota Ne 4 1
§ 4. Cymma yrnoB TpeyroribHuKa 12 06DbACHATb, YTO TaKoe:
— cekyuwas;
29, 30 MapannenbHOCTb NPAMbIX. Yribl, — OZJHOCTOPOHHME, HAaKPEeCT NeXallimMe U COOTBETCTBEHHbIE
o6bpa3oBaHHble NMpU nepeceve- yrJibl;
HUM ABYX NPAMbIX CeKylLeM 2 — BHELUHWE U BHYTPEHHMWE YT /bl TPEYro/IbHUKA;
31, 32 Mpu3Hak napannenbHoCTH Nps- — NPAMOYro/bHbIM TPEYro/IbHUK M €r0 SNEMEHTbI (TMNOTEHY-
MbIx. CBOMCTBO yr/sioB, o6paso- 3a U KaTeThbl);
BaHHbIX MpU NepeceyeHnn na- — paccTosiHMe OT TOYKM [0 MPSMOM M MeXAY napaniesib-
panienibHbIX NPAMbIX CEKYLLEN 3 HbIMM MPSIMbIMMU.
33, 34 Cymma  yrnioB  TpeyrosibHuka. (DOpPMYNMPOBaTh M [10Ka3blBaTh:
BHelwHKe yr/ibl TpeyrosibHuKa 3 — TeopeMy O JIBYX MPAMbIX, MapaiesbHbIX TPeTbei;
35, 36 MpsAMOYro/ibHbIM TpeyronbHUK. — MpM3HaK NapaniesibHOCTM NPAMbIX; (POPMYIMPOBaTb C/ej-
CywecTBoBaHMe U e€AUHCTBEH- CTBMSA U3 HEro;
HOCTb NepneHAuKynapa K nps- — CBOMCTBO Yr/I0B, 06pa30BaHHbIX NpW NepeceyeHnn napan-
MoM 3 NeNbHbIX NPSAMbIX CeKyllen; hopMyaMpoBaTb CleACTBUE

KoHTponbHaa pabota Ne 5

13 HEro;




— TeopeMbl O CyMMe Yr10B TpeyroJibHMKa U 0 BHELIHEM ero
yrne; d)OpMyﬂMpOBaTb cneacteme 0 CpaBHEHUU BHELLIHETOM

BHYTPEHHUX YrJ/IOB;

— MPM3HaK paBEeHCTBA NPSAMOYT0JIbHbIX TPEYrOJIbHWUKOB MO
rMNoTEHy3€e U KaTeTy;

— CyLlecTBOBaHME M €AMHCTBEHHOCTb NeprneHAMKyaapa K
NpSAMOM.

Pewatb 3agaum

§ 5. FeomeTpuyeckme mNOCTPOEHUSA

13

38, 39

40, #1

4244

45-47

48, 49

OKpY»XHOCTb. OKPY}KHOCTb, OMnM-
CaHHas OKOJI0 TPeyroJibHMKa

KacaTtenbHas K OKPYXHOCTHU.

OKpY>XHOCTb, BNMCaHHas B Tpe-
YrONbHUK

YTo Takoe 3ajayM Ha noctpoe-
Hue. locTpoeHne TpeyrosibHUKa
C AlaHHbIMM CTOpOHamM. [ocTpoe-
HWe yrna, paBHOro JaHHOMY
MocTpoeHune GUCCEKTPUCHI yraa.
Jenenve  oTpeska  nomnoJsiam.
MocTpoeHue nepneHAUKYNspHOM
npsamon

KoHTponbHaa pabota Ne 6
leomeTpuyeckoe MecTo TOYeK.
MeToz reoMeTpmMUEeCcKnX MecT

O6BbACHSATb, YTO TaKoe:

— OKPY)KHOCTb, €€ LEeHTp, paguyc, Xopaa, AMameTp, Kaca-
Te/NbHaA K OKPYXHOCTM M TOYKa KacaHus;

— OnMCaHHasA OKOJI0 TPeyroJibHMKa OKPYKHOCTb M BMMCaHHas
B Hero;

— BHYTPEHHee M BHELLHEE KacaHWe OKPYKHOCTEMN;

— CepeAMuHHbINM NepneHauKynap;

— TreoMeTpUYEeCKoe MECTO TOYEK.

dopMynmMpoBaTb M JoKa3blBaTb TEOPEMbI O:

— LieHTpe OKPYHOCTU, OMMCAHHOM OKOJIO TPEYro/IbHUKA;

— LeHTpe OKPYKHOCTU, BMMCAHHOM B TPEYrOJIbHUK;

— TeoMeTPUYECKOM MeCTe TOYEeK, PaBHOYAANEHHbIX OT ABYX
JaHHbIX.

MoHMMaTb:

— YTO TaKoe 3ajia4a Ha MOCTPOEHME U €€ pelleHue;

— YTO MOHO CTPOMTb C MOMOLLbIO JIMHEMKM;

— YTO MOXHO CTPOMTb C MOMOLLbIO LIMPKYAS;

— CYLUHOCTb METOZAa reoOMeTpUYECKMX MeCT.

PewaTtb npocTeMiime 3aa4M Ha NMoCTPOeHHUe:

— TpeyroJibHWKa, paBHOro JaHHOMY;

— yrna, paBHOro JaHHOMY;




IIpooonscenue

H Konu- XapaKTepucTMKa OCHOBHbIX BMOB
OMep Copep:kaHue maTepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
nyHKTa Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
— BUCCEKTPUCHI YI1a;
— CcepefuHbl OTpe3Ka;
— nepreHAMKYISPHOM NPSIMOM.
PewaTtb 6onee cioXHble 334a4M Ha MNOCTPOEHME, UCMOJb3YS
yKasaHHble mpocTemLmne
UtoroBoe noBTOpeHue 5
8 kJiacc
§ 6. YeTbIPEXYronbHUKK 19 O6bACHATb, 4TO TaKoe:
— YeTbIPEXYrO/IbHUK W €ro 3NEMEHTbI (BEPLUMHbI, CTOPOHbI
50-52 OnpesienieHne YeTbIpEXYrosibHM- (NpoTMBOEKALLME U COCESHME), AMAroHaM);
Ka. Mapannenorpamm. CBOMCTBO — Mapansiefiorpamm, NpsIMOYroJibHUK, POM6, KBaJpar;
JMaroHanen napasanenorpamma 3 — CpeAHAs IMHUA TPeYroJIbHMKA;
53 CBOVCTBO NPOTUBONIEKALWMX CTO- — Tpaneums 1 e€ 31IeMEHTbI, CPeAHSAS JIMHUSA Tpaneuuu,
por v yr7os maparerorpawa | 2| SRR RORRE
54-56 MpamoyronbHMK. Pom6. KBagpat _ ﬁ’_lp{‘mgk NapaIeNIor PAMM; P
KoHTposnbHas pabora Ne 1 1 — CBOMCTBO AMaroHasielt napannenorpamma;
57, 58 Teopema ®aneca. CpegHas nu- — CBOWMCTBO NMPOTUBOJIEXKALLMX CTOPOH M Yr/I0B Napasieno-
HUWA TPeyroJibHMKa 3 FPaf\vAMa; .
59 Tpaneums 3 — CBOWCTBa AMaroHasen NpsMOYroibHUKa 1 pom6a;
— ®daneca;
60 fponopumoHanbHbie OTpesku 2 — CBOWMCTBA CPEAHMX JIMHMIA TPEYrOMbHMKA M TpaneLm;
KoHTponbHaa pabota Ne 2 1 — O NponopLUMOHasIbHbIX OTpe3KaxX.




MoHMMaTb, YTO KBagpaT ecTb OAHOBPEMEHHO U MPSAMOYroJib-
HUK U pOMO.

CTPOMTb C MOMOLLbIO LMPKYASA U IMHEMKU YEeTBEPTLIM Nponop-
LMOHa/IbHbIM OTPE30K.

Pewartb 3aauM Ha BblUMC/IEHME, AOKa3aTe/bCTBO M NOCTPO-
€HUWe, UCMOob3ys M3yYeHHbIE NMPU3HAKK, CBOMCTBA M TEOPEMBI

8§ 7. Teopema lNMudcparopa 14
62—64 KocuHyc yrna. Teopema Mudaro-
pa. ErMneTckuit TpeyrosbHuK 4
65, 66 MepneHaMKYNAp M HaK/IOHHaA.
HepaBeHCTBO TpeyronbHUKa 2
67 CooTHOLWEHUA Mexay CTOpOHa-
MM U yrnamu B NPAMOYrO/IbHOM
TpeyronbHuKe 3
68, 69 OCHOBHbI€ TPUrOHOMETPUYECKME
TOXZecTBa. 3HayeHMs CUHYCa,
KOCMHYCa, TaHreHca M KOTaHreH-
ca HEKOTOpbIX Yr/0B 3
70 M3MeHeHWe CUHyca, KOCUHYCa,

TaHreHca 1 KoTaHreHca npu Bo3-
pacTaHuu yrna
KoHTponbHas pabota Ne 3

O6BACHATL, YTO TAKoe:

— KOCMHYC, CMHYC, TaHI€HC M KOTaHreHC OCTporo yrsa nps-
MOYTO/IbHOrO TPEYro/IbHUKA;

— NeprneHaMKyNsap, HaK/IoHHas, eé OCHOBaHME M MPOEKLMS;
€eruneTcKui TpPeyroJibHM1K.

(DOpMyﬂMpOBaTb M [I0Ka3blBaTh:
TeopeMy Mudaropa;

— TEeopeMy O 3aBMCMMOCTM KOCMHyCa OT rpazyCHOM Mepbl
yrna;

— HepaBEeHCTBO TPEYroJibHMKa;

— ToXAaecTsa sino+cos?a=1,
1+tPa=_1 ,1+ctg?a=_1;

cos? o sina

sin(90° — o) = cosa, cos(90° — a) = sin a.

[oHMMaTb, 4TO:

— N06OM KaTeT MeHblLUE rMNoTeHy3bl;

— KOCMHYC /11060ro 0CTPOro yrsia MeHblue 1;

— Hak/IoHHas 60/iblue NepneHauKyNapa;

— paBHble HaK/IOHHble MMEIOT paBHble NMPoeKLUMM, a 6osiblueTa,
Yy KOTOpOM MpoeKums 60/blue;

— nobas CTOPOHA TPEYroJibHMKA MEHbLUE CYMMbl ABYX
APYrux;

— CMHYC M TaHT€HC 3aBMCAT TOJIbKO OT BEJIMYMHBI yra.




IIpooonscenue

H Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
OMep Copep:kaHue maTepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
nyHKTa Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
3HaTb:
— KaK BbIpa)aloTCA KaTeTbl M TMMNOTEHy3a Yepe3 CUHYC, KO-
CMHYC, TaHMeHC M KOTaHreHC OCTPOro yraa npAMOYroJib-
HOro TpeyroJbHMKa;
— YeMy paBHbl 3HAYeHMs CMHYCa, KOCWMHYCa, TAaHreHca M Ko-
TaHreHca yrsios 30°, 45° 1 60°.
Pewatb cooTBeTCTBylOWME 33JayM Ha BblYMC/IEHME W [OKa3a-
TeNbCTBO
§ 8. [lekapTOBblI KOOpAMHATbLI Ha MMo- O6BbACHATL, YTO TAKoe:
CKOCTHU 11 — [eKapToBa cMCcTemMa KOoOpAMHaT, 0Cb abCLMCC, OCb OpaM-
HaT, KOOpAMHATbI TOYKM, Hayaso KOOpAMHAT;
71-73 OnpepeneHvie AeKapToBbIX KO- — YypaBHeHuWe purypbl;
opauHat. KoopauHatbl cepeau- — yrnoBon Ko3bULUMEHT NpsMON.
Hbl oTpe3ka. PaccTosHWe Mexay 3HaTh:
TOHKamu 2 — opMy /bl KOOpAMHAT CepefHbl OTPE3Ka;
74-76 YpaBHeHWe OKpYKHOCTU. YpaBHe- —  (hOPMyJy PacCTOAHUA MEKAY TOUYKAMM;
Hve npamor. KoopAuHaTbl TOYKM — YpaBHEHME OKPYXKHOCTU, B TOM YMCJIE C LIEHTPOM B Havase
nepeceyvyeHus NpAMbIX 3 KoOpAMHaT;
77-79 PacrnionioxkeHe  npsMOM  OTHO- — YypaBHeHMe NpsSMOM, YC/I0BME Mapae/ibHOCTU MPAMOM
CUTENIbHO CUCTEeMbl  KOOpAMHaT. OZJHOM M3 OCEM KOOpAMHAT, YC/IOBUE MPOXOXKAEHUA eé ye-
Yrnoson Ko3pdbULUMEHT B ypas- pes3 Hayaso KoopAMHar;
HeHun npsmMol. FpadmK NMHeH- — yYeMy paBeH Yri0BoM KO3DULMEHT NPSMON;
HOM byHKUMM 3 — Y10 gna 0<a<180°




80

81

MepeceyeHune NPsMON C OKPYK-
HOCTbIO

OnpegfeneHne cMHyca, KOCMHY-ca,
TaHreHca M KoTaHreHca - 6oro
yrna ot 0 go 180°

sin (180° — ) = sina, cos(180° — a) = —cosa,
tg(180° — o) = —tga, o # 90° ctg(180° — o) = —ctga.

PelwaTtb 3a4a4m Ha BblYMCIEHME, HAXOXKAEHUE M JOKa3aTe/IbCTBO

§9. OBuXxeHue

82, 83

86—88

84, 85

89, 90

Mpeo6pasoBaHue duryp. CBOMCT-
Ba [BMXKEHUA.

MoBopoT. [apannenbHbi nepe-
Hoc M ero cBoMcTBa. CyulecTBo-
BaHME M €AMHCTBEHHOCTb napan-
nenbHoro nepeHoca. CoHanpas-
JIEHHOCTb MOJTYNPAMBIX
CMMMETpUA OTHOCWUTEJNIbHO  TOY-
KM. CMMMETpUA  OTHOCMTE/IbHO
npsMoi

[eomeTpryeckme npeobpasoBaHMsA
Ha npakTuKe. PaBeHCTBO uryp

KoHTponbHas paboTa Ne 4

O6DBACHATL, YTO TaKoe:

npeo6pasoBaHMe urypbl, obpaTHoe npeobpa3oBaHMeE;
LBVKEHWE;

npeo6pasoBaH1e CUMMETPUU OTHOCUTE/IBHO TOUKM, LEHTP
CUMMETPUH;

npeo6pa3oBaHMe CUMMETPHUM OTHOCMTE/IBHO MPSMOM, OCb
CUMMETpUH;

MOBOPOT MJIOCKOCTW, YroJi NoBopoTa;

napannesibHbli nepeHoc.

dopmynmpoBaTtb M JOKa3biBaTb, YTO:

TOYKM NPAMOM NPU BMKEHUM NEPEXOAAT B TOYKM MPAMOMIC
COXpaHeHMeM UX MopAfjKa;

npeo6pa3oBaHUA CMMMETPUM OTHOCUTE/IBHO TOYKM M OT-
HOCUTE/IbHO MPSMOM ABNSAIOTCA ABUMKEHUAMM.

®opMyIMpoBaTh CBOMCTBA:

DBMKEHUS;
napannesbHoro nepeHoca.

Pewatb 3agauu, MCcnosb3yA I'Ipl/I06p6TéHHble 3HaHUA

8 10. BekTopbl

91, 92

A6conTHas Be/MYMHA M Ha-
npaejieHne BeKTopa. PaBeHCTBO
BEKTOPOB

O6BbACHSATb, YTO TAKOE:

BEKTOP M €ro Hanpas/ieHWe, OAMHAKOBO HarnpaB/iEHHbIEM
MPOTUBOMOJIOKHO HanpaB/IEHHbIE BEKTOPbI;

abCoIITHaA BENMYMHA (MOLY/b) BEKTOpA, KOOPAMHATbI
BEKTOPA;




IIpooonscenue

Hom Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
° ei Cop,epx(aHMe maTtepuana 4eCcTBO AeATEe/IbHOCTU YHEHMKa
MyRKT Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
93-95 KoopaunHatbl BekTopa. CnoxeHue — HYJIeBOM BEKTOp;
BEKTOpOB. C/ioXeHne cmn 2 — paBHble BEKTOPbI;
96, 97 YMHOXeHMe BeKTopa Ha 4Mco. — YFoJl MEXAY BEKTOPaMM;
PasnoxeHne BekTOpa No ABYM — CYyMMa M pasHOCTb BEKTOPOB;
HEeKOJI/IMHeapHbIM BEKTOPam 2 — MPpOM3BELEHME BEKTOPA M YUC/1a;
98, 99 CKansipHOe NPOM3BEAEHNE BEK- — CKanApHoe npou3sejeHHe BeKTOpOB;
TOpOB. PasfioeHue BEKTOpA Mo — €AMHWYHBIM M KOOpAMHATHbIE BEKTOPbI;
KOOPZMHATHBIM OCAM 2 — TMPOEKLMU BEKTOPa Ha OCH KOOpAMHAT.
KoHTponbHas pa6ota Ne 5 1 ®opmynmpoBatb 1 AOKa3bIBa‘I:bZ
— «NpaBWJI0 TPeYroJibHUKa»;
— TeopeMy 06 abCO/IOTHOM BENIMUYMHE U HAnpaB/ieHUM BEK-
TOopa Ad;
— TeopeMmy O CKa/IfiPHOM MPOU3BEAEHMU BEKTOPOB.
®opMynmpoBaTth:
— CBOMCTBa NpoM3BEeAEHMS BEKTOPA U YMCNa;
— ycnoBMe nepneHAMKYIAPHOCTM BEKTOPOB.
lMoHMMaTb, 4TO:
— BEKTOP MOHO OT/IOXMTb OT JI060M TOUKM;
— paBHble BEKTOPbl OJMHAKOBO HamnpaB/ieHbl M paBHbl MO
abCoMIOTHOM BE/IMUMHE, @ TaKKe MMEIT paBHble COOTBET-
CTBYIOLME KOOPAMHATbI;
— CKanspHoe npou3BeAeHWe BEKTOPOB AMUCTPUBYTMBHO.
Pewatb 3agaum
UtoroBoe noBTOpeHuE 6




9 kaace

§11.

Mopgo6ue cduryp

14

100, 101

102, 103

104, 105

106

107
108

109

Mpeo6pasoBaHMe Nogo6ms.
CBoKcTBa npeobpaszoBaHus Mo-
ao6us

Mopgo6une uryp. [MpusHak no-
[06MA TPeyrosibHMKOB Mo  ABYM
yrnam

Mpu3Hak MoJo6MA TpeyrosbHWMKOB
no ABYM CTOPOHaM M YrJly MeXay
HUMK. TlpM3Hak nogobusa Tpe-
YrO/IbHUKOB MO TPEM CTOpPOHam
Mogobue NpAMOYro/bHbIX — Tpe-
YrO/IbHMKOB

KoHTponbHasa pabota Ne 1

Yrnibl, BNMCaHHbIE B OKPYXXHOCTb
MponopuyoHanbHOCTb OTPE3KOB
XOPZ M CEKYLUMX OKPYKHOCTM
M3MepeHue yrnioB, CBA3aHHbIX C
OKPYKHOCTbIO

KoHTponbHaa pa6ota Ne 2

O6DBACHATL, YTO TaKoe:

npeo6pasoBaHuMe noJo6Ms,
[06Hble uUrypel;
rOMOTETUA OTHOCMUTENIbHO LEHTpa, KO3(PdUUMEHT romoTe-
TUKU, FOMOTETUYHbIE DUrYpbI;

Yr/bl MJIOCKMM, JOMOJHWUTENbHbIE, LEHTPasbHbIM, BMMCaH-
HbIi B OKPYHOCTb, LieHTpasibHbIM, COOTBETCTBYIOWMI JaH-
HOMY BMMCAHHOMY Yry.

Ko3(pPpuumMeHT nogobua, no-

MoHnmaTb, 4TO MacwTab ecTb KO3I(PUUMEHT noaoomA.
®opmynmpoBaTb M [JOKa3biBaTb:

4YTO rOMOTETUA eCTb NpeobpasoBaHne Noao6ms;

4YTO Npeobpa3oBaHMe NOA0OUA COXPAHAET Yr/ibl MEXAY No-
NYMPAMbBIMM;

CBOMCTBA NOA0GHbLIX Uryp;

NpM3HaK NoZo6Ms TPEYrobHUKOB MO ABYM Yr/iam;
NpM3HaK MoJo6us TPeyro/bHWMKOB MO ABYM CTOPOHaM M
Yroy Mexay HUMu;

NpM3HaK noAo6ua TpeyrobHUKOB MO TPEM CTOPOHAM;
CBOMCTBO 6MCCEKTPUCHI TPEYTO/IbHMKA;

TeopeMy 06 yrsie, BNMCaHHOM B OKPY»KHOCTb;
NPOMNOPLMOHANBHOCTb OTPE3KOB XOPA M CEKYLUMX OKPYK-
HOCTH.

d)opMynMposaTb

CBOMCTBA Npeo6pa3oBaHMs Mogobums;

MPM3HAK NoA06MA NMPAMOYrO/IbHBIX TPEYrobHUKOB;

CBOMCTBO KaTeTa (4TO KaTeT eCcTb CpeaHee MponopLmo-
Ha/lbHOE MeXAY MMMOTEeHY30M M MPOEKLMEN 3TOrO KaTeTa Ha
rMNOTEHY3Y);




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
nyHKTa CopepkaHue matepuana 4ecTBO AEATE/IbHOCTM y4eHhKa
Yacos (Ha ypoBHE y4ebHbIX AENUCTBUN)
— CBOMCTBO BbICOTbl MPSAMOYrO/IbHOO TpPeYrosibHMKa, Mnpo-
BeZIEHHOM M3 BEpLUMHbI MPSMOro yrnia (4To OHa ecTb cpej-
Hee MpOMopLMOHa/IbHOE MeXAY MPOEKUMAMM KaTeToB Ha
rMNOTEHY3Y);
— CBOMCTBO BMMCAHHbBIX Yr/I0B, OMMPAIOLLMXCA HA OAHY U Ty ke
Aayry.
MoHMMaTb, YTO BMMCaHHbIE YrJibl, ONMpaloMecs Ha Aua- MeTp,
— npsMble.
Pewatb 3agaum
§ 12. PelwleHue TpeyrosibHUKOB 9 ®opMyIMpoBaTh U J0Ka3blBaTh:
— TeopeMbl KOCMHYCOB U CUHYCOB;
110 Teopema KocHHYCOB 2 —  COOTHOLLIEHME MEXAY Yr/laMu TPeYro/ibH1Ka M NPOTMBOIe-
111, 112 Teopema cuHycoB. COOTHOLLEHME KalMM1 CTOPOHaMM.
MEXAY Yriamu TPeyrofibHMKa W MoHMmaTb:
NpOTUBO/IEKALLMMM CTOPOHAMM 3 — 4YeMy paBeH KBaJpaT CTOPOHbI Tpeyro/bHNKa;
113 PelleHne Tpeyro/ibHUKOB 3 — YTO 3HAYMT pEeLINTb TPEYroJIbHUK.
KoHTposibHasa pabota Ne 3 1 Pewarb 3afaun
§ 13. MHoroyronbHuKu 15 O6bACHATL, YTO TaKoe:
— JloMaHas U €€ 3NeMeHTbl, [AJIMHa JIOMaHoW, NpocTasu
114—116 JlomaHas. Bbll‘lyKane MHOroyroJib- 3aMKHyTas JIOMaHble;
HUKM. [paBU/IbHbIE MHOTOYrO/b- — MHOTOYrOJIbHUK M €ro 371eMEHTbI, NMJIOCKMI MHOTOYrosb-
HUKM 2 HUK, BbIMYK/bIM MHOTOYrOJIbHMK;
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118

119

120

121
122

®opMy/bl ANA  pajnycoB  BMM-
CaHHbIX U OMUCAHHBIX OKPY»KHO-
CTeW MpaBMJ/IbHbIX MHOMOYroJlb-
HUKOB

MocTpoeHWe HeKoTopbiX  Mpa-
BMJ/IbHbIX MHOMOYr0JIbHUKOB
BrnvcaHHble 1 onucaHHble YeTbl-
PEXYroNbHUKM

Moao6ue npaBuIbHbIX BbIMYK/IbIX
MHOroyro/ibH1KOB

JNvHa OKpYXHOCTH

PagnaHHaa mepa yrna
KoHTponbHaa pabota Ne 4

- NN W

YrO/1 BbiMYK/IOrO MHOTOYro/IbHWKa U BHELUHWI €ero yros;
MPaBU/IbHBIA MHOMOYroJ/IbHUK;

BMMCaHHbIE U OMMCAHHbIE MHOTOYTOJIbHUKM;

LEEHTP MHOrOYro/ibHUKa;

L€HTPasIbHbIM Yro/l MHOTOYrOJIbHUKa;

pagmaH W paauaHHas mepa yria;

Yymcso m.

3HaThb:

NPUBAMKEHHOE 3HAaYEHME YMCha T

KaK rpaflyCHyl0 Mepy yrnia nepeBecty B pagmaHHyto M Ha-
060poT;

YTO Y MPaBMJIbHbIX N-YrOJIbHUKOB OTHOLUEHMS MEPUMETPOB,
PajMyCoB BMMCAHHbIX M OMMCAHHbBIX OKPYXXHOCTEMN PaBHbI.

MoHMMaTb, YTO Takoe A/IMHa OKPY*KHOCTH.
(DOpMyJ'IMpOBaTb M AOKa3blBaTb TEOPEMbI:

0 A/MHE OTPe3Ka, COeAMHSAIOWErO KOHLbl IOMAHOM;

0 CYMME Yr/I0B BbiMYKJ/I0r0 N-Yro/ibHMKa;

0 TOM, YTO NPaBWJIbHbIM BbIMYK/bIA MHOFOYrOJIbHWUK ABASA-
€TCA BMNMUCAHHBIM M OMMUCAHHbIM;

0 NoA06MM MPABMJIbHBIX BbIMYKJIbIX MHOFOYrO/IbHUKOB;

06 OTHOLUEHMM AJIMHBI OKPYXKHOCTM K AMaMeTpy. BbiBoauTb

bopMyibl AN PafMyCoB BMMCAHHbIX M OMMCAHHBIXOKPYXKHOCTEN
NpaBW/bHbIX N-YrONbHUKOB (N =3, 4, 6).
YMeTb CTPOUTb:

BMNMCaHHbIE B OKPYXXHOCTb M OMMCaHHble OKO/MI0 Heé npa-
BMJIbHbIE  LIECTMYTOJIbHUK, YeTbIpEXYrosbHUK (KBaapar),
TPEYroJibHUK;

CTPOMTb MO BMMCAHHOMY MNPaBUILHOMY N-YrOJIbHWKY rpa-
BUJ/IbHbIM 2N-YrOJIbHMK.

Pewatb 3agaum




IIpooonscenue

Home Konu- XapaKTepucTMKa OCHOBHbIX BMOB
0 HKT‘; Copep:kaHue maTepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
y Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
§ 14. Mnowagu duryp 17 06bACHATD, YTO TaKoe:
1) nnowagp;
123, 124 MoHATME naowaaum. Mnowaab 2) KpYr, €ro LeHTp 1 paguyc;
NPAMOYroJIbHUKa 3 3) KpYroBoOM CEKTOpP M CEFMEHT.
125 Mnowaab napannenorpamma 2 ®opMyiMpoBaTh M A0Ka3blBaTb:
126, 127 Mnowaab TpeyronbHUKa. (Pop- 4) 41O NAowazb TpeyrosibHWKa paBHa MoJIoBMHE Npou3seje-
Myna rePOHa ANA nsowaau Tpe- HUA CTOPOH Ha CHUHYC yrjla Mexay HUMU;
yrosibHuKa.) PaBHoBesmKkMe u- 3) 4emy pasHa niowasb Kpyra.
rypbl. 2 BbiBOAMTL hOpPMYibI:
128 Mnowaas Tpaneuuu 2 6) naowaam NpAMOYrosibHUKa, napanli_1enorpaMMa, Tpeyr'onb-
KoHTponkHas paGora Ne 5 1 HMKa (4epe3 CTOPOHY M BbICOTY M epPHa), Tpaneum;
7) Ana pasnycoB BMMCAHHOM M ONMMCAHHOW OKPYXKHOCTEW Tpe-
129 ®opMynbl ana  paguycos  BMK-
o 2 yroJibHUKa.
CaHHOM M OMUCAHHOM OKPYX- 3 K
. 2 HaTb:
HOCTeN TpeyronibHika 8) hOPMyJibl BbIYMCIIEHMSA MIOLLAAM KPYFrOBOro CEKTOpa M Cer-
130 Mnowaan noao6HbIX huryp 2 MeHTa;
131 Mnowaab Kpyra 2 9) Kak OTHOCATCA NAOLWAAM NOAOGHBIX hUryp.
KoHTponbHas pabota Ne 6 1 Pewartb 3agaun
8§ 15. OneMeHTblI cTepeomeTpuun O6BACHATB, YTO TaKoe:
WUToroeoe noBTopeHUe Kypca NnaHu- 1) crepeomeTpus;
13 2) napannenbHble U CKpeLymMBaroLWmMecs B MPOCTPAHCTBE NPAMbIE;

MeTpun*

3) napannenbHble NpAMas U MI0OCKOCTb;
4) napannenbHble NIOCKOCTH;




132
133, 134

135, 136

AKCHMOMbI CTEepeoMeTpU

MapannenbHoCTb MPSAMbIX M M10-
cKocTeM B npocTtpaHcTee. [lep-
NEHAMKYNAPHOCTb  MPAMbBIX U
MJIOCKOCTEN B MPOCTPaHCTBE

MHororpaHHukM. Tena BpaleHua

PelweHune 3agay no Bcem TeMam
NNaHUMETPUN

1) npamas, nepneHAnKysapHasa NaocKoCTH;

2) nepneHAMKYNAp, ONyLLEeHHbIM M3 TOYKM Ha NJIOCKOCTb;

3) paccTosHue OT TOYKM [0 MJIOCKOCTH;

4) HaKNoHHaA, eé 0CHOBaHME U NPOeKUMUS;

5) ABYrpaHHbIM M MHOTOTPaHHbIN Yr/bl;

6) MHOrorpaHHWK M €ero 3/1eMeHTbI;

7) npu3Ma U eé 3neMeHTbl, NpAMas, nNpasnJibHasA NpU3Mmbl;

8) napannenenvnea, NpAMOYroJibHbIM Napannenenvnes, Kyo;

9) nupamuaa U eé s3nemeHTbl, NpaBu/bHaA NUpamMaa, TeTpa-
34p, YCeYéHHadA nupamunaa;

10) Teno BpaLlieHnsa; UMAMHAP M €ro 3/IEMEHTbI, KOHYC;

11) wap 1 cdepa, LWapoBOM CEKTOP U CEFMEHT.

3HaTb:

12) bOpMy/IMPOBKM aKCMOM CTEPEOMETPUM;

13) cBOMCTBa NapasifiefibHbIX U NEPNEHANKYNAPHbIX MNPSMbIXU
NJIOCKOCTEN B NPOCTPAHCTBE;

14)4eMy paBHbl 06BEMbI NPAMOYrOJILHOO Mapasjsnenenunesa,
NpM3Mbl, MMPaMMAbI, YCEYEHHOM NMUPaMMUAbI;

15) KaK 0THOCATCA 06BEMDBI NOA06HbIX Te;

16) 4eMy paBHbI nsowaam cepbl U chepUIeCcKoro CerMeHTa,
06bEMBI LLapa M LIAPOBOro CErmMeHTa.

®opmymMpoBaTb M [0Ka3biBaTb TEOPEMbI:

17)4TO Yepes TpU TOYKM, HE JieKalime Ha MPSAMOM, MOMKHO
NpOBECTU MIOCKOCTb;

18) 4TO €C/M ABE TOUKM NPSAMOM NPUHAZAJ/IEKAT NIOCKOCTU, TOU
BCA NPAMasA NPUHAANEXMT MNOCKOCTH;

19) TeopeMy 0 TPEx nNepneHAnKynapax

* Jlpu 3HAKOMCTBE CO CTEpEOMETpHEH OCYIIECTBISICTCS HTOrOBOE IO-
BTOPEHUE Kypca IUIAHUMETPHH C Y4ETOM TpeOOBaHUI K UTOTOBOW aTTe- CTAaluU
1o maremartke B 9 Kiacce.




A. 1. AnekcaHgpos, A.Jl. BepHep, B. U. Poixuk, T.T. XopoT
«FeomeTpusa, 7», «FeomeTpusn, 8», «FeomeTpus, 9»

Home Konu- XapaKTepucTUKa OCHOBHbIX BUOB
0 HKTF; CofepkaHne MaTepuana 4ecTBo [eATeNbHOCTM YYEeHMKa
y yacos (Ha ypoBHe y4ebHbIX AeNCTBMIM)
7 Kjaace
BBegeHue. Yto Takoe reomeTpusA 3

1,2 Kak BO3HMKNa M 4TO M3yyaeT YutaTb M NOHMMATb MNPOYMTAHHOE: MOHATb, YTO reomeTpuA
reometpusa. O 3ajavax reome- BO3HMK/NA M3 MPaKTUKKU, UYTO reoMeTpuyeckue durypbl — 3TO
TPUM 1 MbIC/IeHHble 06pa3bl peasibHbiX npeaMeToB. [103HaKOMMTbCSA C
33Za4aMM FEOMETPUM U C BaXKHEMLWIEN M3 3TUX 3afja4y — Mo-

cTpoeHuem duryp ¢ 3aZlaHHbIMKM CBOMCTBaMM
3,4,5 [lnockne M npocTpaHCTBEHHble BCNOMHUTb yKe W3BECTHble reoMeTpuyeckue durypbl: no-
durypbl.  Tnockoctb, npamas, CKMe (OTpe30K, MPAMOYrO/IbHUK, TPeYro/ibHMK, KBaApar, Kpyr)
TOYKa 1 M MPOCTPAHCTBEHHbIE (MPOCTEMLUME MHOTOFPAHHUKM M Wap).
M3o06paxkaTb 3TM @Urypbl, MX 0ObEeAMHEHWE W NepeceyveHue
B MpOCTENLWMX ciyvasx. HasbiBaTb 3/1€EMEHTbI  MHOFOrpaHHM-
KOB. MOHMMATb MAeasIbHbIM XapaKTep MOHATUM Mmoyka, rnpsmasi,

nnockocmsb

6 06 nctopun reometpmu. EBkmamn Y3HaTb, KaK OT OMbITHOM reomeTpuu B [peBHem Erunte ne-

ero «Havana». [loctynatbl w
aKCMOMbl. MX posb B normye-
CKOM MOCTPOEHWM FEOMETPUM.
3Ha4yeHue reomeTpum

PeWn K JIorMyeckor reometpum B JpesHen peunn, o poam
EBkiMga u ero «Havan». lpuBOAUTL NpUMeEpbI MOCTYNATOB M
aKkcmoMm EBkmga. MoHMMaTb 3HaYeHUe reoMeTpun B Yeso-
BEYECKOW Ky/bType




naBa |. Hayana reomeTpun
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1.1

Otpesok. KoHubl oTpeska U ero
BHYTPEHHMWE TOYKU. TeTpasap

MpuBOAUTL MPUMEPLI PeasibHbIX OTPE3KOB. BbIMOAHATL Mpo-
cTelluMe onepaumu C OTpesKaMu: COeAMHATb OTPE3KOM ABe
TOYKM, pa3bmBaTb OTPE3OK Ha [Ba BHYTPEHHEM TOYKOM, Mnpo-
JO/KaTb OTPE30K 3a €ro KOoHupl. CTPOWMTb KOHCTPYKLMM W3
OTPE3KOB U MPUBOAUTH NMPUMEPbI TaKMX KOHCTPYKLMM

1.2

Jlyun (nonynpsAmblie) U nNpsaMmble.
MonynnockocTtb

Onpegenatb nyd (NONYNPSAMY0) HEOrpaHMYEHHbIM MPOAOJIKE-
HMEeM OTpe3Ka 3a OAMH M3 ero KOHLUOB, a MpsMYl HeorpaHu-
YEHHbIM MPOJO/IKEHMEM OTpesKa 3a 06a KOoHua. 3HaTb, 4TO
yepes Kaxple ABe TOYKM MPOXOAMT MPsAMas M NPUTOM TOJIb- KO
ofHa. Onpegenatb  nepecekawwmecs  npsmble.  3HATb O
pas6ueHu MpAMOM Ha MOAYNpAMble, MJIOCKOCTM Ha MoJy-
MJIOCKOCTM, MPOCTPAHCTBA Ha MO/YMPOCTPaHCTBA

1.3

CpaBHeHMe OTpe3KOB: MX paBeH-
CTBO M HepaBeHCTBO. AKcMoma
OTK/1aAblBaHWUA OTpe3Ka

MnnocTpupoBaTb CpaBHEHME peasibHbIX OTPE3KOB MX HasoXe-
HMeM. [loHATME paBeHCTBa OTpe3KoB — OCHOBHoe. ®opmy-
MpoBaTb [iBE aKCMOMbl O PAaBEHCTBE OTPE3KOB — aKCUMOMY
CpaBHEHMA M aKCMOMY OTK/afblBaHWA. 3HaTb, 4TO MpU M30-
6paKeHMM MpPOCTPaHCTBEHHbIX (UrYp paBHble OTPE3KWM MOryT
u3obpaxaTbCA HepaBHbIMM OTpe3Kamu (Hanpumep, pébpa
Ky6a). 3HaTb onpejesieHMe paBHOCTOPOHHErO TPeyroJibHUKa

JlenctBua ¢ oTpeskamu

BbINONHATL (MOCTPOEHMEM) CIOXKEHME M BblYMTaAHME OTPE3- KOB,
YMHOXEHMEe OTpe3Ka Ha HaTypa/lbHOe 4MCa0. 3HaTb O
BO3MOXHOCTU Jle/IeHUA OTPe3Ka Ha paBHble YacTu

1.5

JAnnvHa oTpeska. M3mepeHne aam-
Hbl oTpe3Ka. PacctoaHne mexay
TOYKaMM

3HaTb [jBa OCHOBHbIX CBOWMCTBA f/IMHbl OTPE3KA: JJIMHbI PaB- HbIX
OTPE3KOB paBHbl M MPU CJIOKEHWMM OTPE3KOB MX AJIMHDI
CK/1aAbIBaloTCA. 3HaTb, Kak B pe3y/ibTaTe M3MepeHMs OTpe3Ka




IIpooonscenue

Homep
NyHKTa

CopepsaHue maTepuana

Konu-
4YecTBO
yacoB

XapaKTepuCcTUKa OCHOBHbIX BUOB
LEeATENbHOCTM YYEHMKA
(Ha ypoBHe y4YebHbIX AENCTBMM)

MOSAB/AETCA UMC/IEHHOE 3HAYeHWe ANMHbI MNpU  BbiGPAHHOM
€MHUYHOM OTpe3Ke. YMeTb WM3MEHWTb UMC/IEHHOE 3HayeHue
[JIMHbI OTpe3Ka Mpu 3aMeHe efMHMYHOro oTpesKa. 3HaTb, YTO
apudMeTUYECKME AEMCTBUA C YMC/IEHHBIMU 3HAYEHUAMM [JIMH
OTPE3KOB aHa/loTMyHbl JEMCTBUMAM C CaMMMM OTpe3Ka- MM.
3HaTb 0 METPUYECKON cUCTeMe ANMH

1.6

MoHATME O paBeHCTBe Uryp.
PaBeHCTBO TpeyroibHMKOB

Cy,ﬂ,MTb O paBeHCTBE [BYX pe€asibHbIX MNpeaAMEeTOoB, WU3MepAAa
pacCToAHMA MeXay MX COOTBETCTBYHLWMMU TOYKaMU. OI'IDE'
AENATb paBEHCTBO ABYX TPEYroJibHMKOB pPaBEHCTBOM MX COOT-
BETCTBYHOLWMX CTOPOH. ApryMEHTMpOBaTb, noyemy JaHoO Takoe
onpegeneHne, U NpUMEHATb ero

PeweHune
«OTpeskn»

3a4ad no Teme

Pelwatb 3aZa4M O MOCTPOEHMM OTPE3KOB MO 3a/JaHHbIM YCJIO-
BUAM, 334241 O BbIYMCNEHMMU OJIMH (B YACTHOCTU, O BbIYUCIEHUM
NEPMMETPOB), MPEACTaB/ATb BO3MOMHbIE CMTyaUMM B pacro-
JIOXEHWMM OTPE3KOB, JlyMel M MPAMbIX M OLEHMBATb YMCIO Ta-
KMX CUTYaLM, pellaThb 3aa4m NPUKIaZHOro xapaktepa

2.1

OnpeaeneHna OKPY>XHOCTU U Kpy-
ra. PaBHble M KOHLUEHTpUYeckue
OKPYHOCTH

®opMyIMpoBaTh OMpesesieHUs OKPYKHOCTU U Kpyra, paBHbIX U
KOHLEHTPUYECKMX OKPYKHOCTEN. CTPOUTL TPEYro/bHMK, PaBHbIM
[ AHHOMY Tpeyro/lbHUKY

2.2

YacTn OKpyxXHOCTM WM Kpyra:
Jyra, AMameTp, XopAa, CErMeHT,
ceKTop. Xopaa durypsl

®opMyNMPOBaTb OMpeAeNeHUs Pas/IMuHbIX YacTeM OKPYK-
HOCTM M Kpyra. lpescTaBsTb BO3MOXHbIE CUTYaLMK Npu
06beIMHEHUM M NepeceyeHnn pasHbiX YacTen Kpyra




2.3

LleHTpanbHas cMMMeTpus

YMeTb 06BACHUTb, YTO 3HAYMT: 1) ABe Urypbl B3aUMHO CUM-
METPUYHbI OTHOCMTE/IbHO HEKOTOPOM TOYKM; 2) HeKoTopas
durypa MMeeT LEeHTp CUMMETpuu. [MpuBOAMTL Npumepbl du-
ryp, UMeIoWMX LEHTP CUMMETPUM, U U306paxkaTb MX

2.4

MoCTPOEHUSA LMPKY/IEM M Nn-
HeMKoM

CTpOMTb TPEYrosibHMK Mo TPEM CTOpOHaM. [oHMMaTb, 4YTO He
ANS MOBbIX MCXOAHbIX AAHHbIX 33Jaya Ha MOCTPOEHUE MMeEeT
peweHue. MOHUMATb, YTO 3HAYMT B TEOMETPUM EAMHCTBEH-
HOCTb peLleHMA 33Ja4M Ha NOCTpoeHue. 3HaTb, YTO He Nbas
33/a4a Ha TMOCTPOEHME LUMPKYJIEM WM JIMHEMKOM paspelurma
3TMMM MHCTPYMEHTAaMM, HanpuMep 3aJava 06 yaBoeHMM Kyba

2.5, 2.6

Kak onpegensiot cdepy u wap.
Cdepmryeckas reomeTtpmsa

Ecam B 7—9 Knaccax CoBCeEM He paccmaTpuBaTb CTepeomeT-
PUYECKMI MaTepuain, TO BCE 3JIEMEHTbl CTEPEOMETPUM, KOTO-
pble 6blIM U3yyeHbl B «HarnsgHon reomeTpum» B 5—6 Kiac-
cax, 6yayT 3abbiTbl. M03TOMY MO aHANOMMKM C OKPYKHOCTbIOM
KpPYrom paccmaTtpuBatoTcs cdepa M Wwap M AaTcsa Harnsg- Hole
npeAcTaB/ieHNs 0 cchepuUyecKoi reomeTpmu

KoHTponbHas paboTa Ne 1

YYEHUKM NUCbMEHHO peLlarT 3ajayun no temMam «OTpesKu»u
«OKpYXHOCTb M Kpyr»

3.1

Yron, BepwuHa Yyrna, CTOPOHbI
yrna. PasBépHyTbit yron. CMex-
Hble Yr/bl. BbiNykabidA M HeBbI-
MyK/bIMA Yr bl

dopMyMpoBaTh OnpeaeneHUss MOHATHM: Yros, pasBEpHYTbIN
YroJ, BbiIMyK/bIM Yro/, HEBbIMYK/bIM Yro/, CMEXHbIE Y /bl, XOP-
[a yrna. M3obpaxatb MX M yKasblBaTb Ha PUCYHKaX

3.2

PaBeHcTBO yrnios. AKcrMoma o
CBOMCTBE paBHbIX Yr/0B

OnpefenAatb paBeHCTBO [BYX Yr/I0B KaK Yr/ioB, KOTOpble MMEIT
paBHble€ COOTBETCTBEHHbIE XOPAbl. APryMeHTUPO- BaTb aKCMOMY
0 CBOMCTBE paBHbIX Yr/ioB. BbiBOAWUTL U3 Heé




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
IVHKTA Copep:kaHue maTepuana 4ecTBO AeATENbHOCTU YYEeHUKa
y yacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
YTBEPXJEHUE O TOM, YTO COOTBETCTBEHHbIE XOPAbl OTCEKAlOT OT
paBHbIX Yr/10B paBHble TPeyroJibHMKW. BuaeTb M yKasblBaTb Ha
PUCYHKax paBHble Yr/ibl
3.3 OTknagpiBaHmMe yrna. AKcuMoma O6BbACHATb, YTO 3HAYMT OT/IOKWMTb Yroa OT JAAaHHOro Jyuya,
OTKNaAblBaHUA yrna. locTtpoeHue dopmynMpoBaTb aKCMOMY OTKNaAblBaHUs yrnia. CTpouTb yron,
yrna, paBHOro JaHHOMY Yriay 1 PaBHbIM AAHHOMY Yry, LUMPKYJIEM U IMHEMKOM. [loKa3biBaTb,4YTO
MOCTPOEHHbIM Yrosl — MCKOMbIM
3.4 CpaBHeHune yrnioB. [pamoit yron. YMeTb 06DbACHATb, KaK CpaBHMTb [ABa yrnia. PopmynuvpoBaTb
OcTpbit M TynoM yrabl. buc- onpejeneHna MOHATMMI: NPAMOM Yron, OCTpbIM Yroa, Tyrow
ceKTpuca yrna 1 yron, 6uccekTtpuca yrna. ConoctaBasATb Ha PUCYHKax paBHble
Yr/ibl M paBHble OTPe3KkW. /JloKa3biBaTb PABEHCTBO JMaroHasen
KBaZpaTa M pPaBEHCTBO AMaroHasnein rpaHeM Kyba
3.5 MocTpoeHune GUCCeKTpUCHI yraa. CTpoUTb LMPKY/IEM M JIMHEMKOM GUCCEKTPUCY AAHHOrO yrna(s
MocTpoeHue npamoro yrna 1 YaCTHOCTH, OUCCEKTpUCY pasBépHyToro yrna). /JaeaTb Jo-
Ka3aTe/bCTBO BbIMOJIHEHHOrO MNOCTPOeHUA. [JenuTb nonosam
[aHHbIM OTPE30K (LMPKYIEM M JIMHENKOM)
3.6 BepTtuKanbHble yrabl. BzavmHo dopMmynmpoBaTb onpefeneHne BepTMKabHbIX YI/10B U [l0Ka-

nepneHAMKyNspHble NpsMble

3blBaTb MX CBOMCTBO. OGBACHATb, KaKMe MPSMblE HasbiBalOT
nepneHAMKYISPHbIMU




3.7

JencTBua ¢ yrnamu

YMeTb CKNafplBaTb M BblYMTaTb Yr/ibl, YMHOXaTb MX Ha Ha-
TypasibHble YMCNa, e/MTb Monosam. 3HaTb O HepaspeLlMMo-
CTM LUMPKY/IEM M JIMHEMKOM 3ajadum TPUCEKLMM yria

3.8 M3mepeHnue yrnos. pagycHas YMeTb paccKasaTb O fpouecce M3MepeHus YrfiioB M o6 aHa-
Mmepa yrna 1 JIOTMM €ro NpoLeccy M3MepeHUs OTPE3KOB. 3HaTb O rpaayc- HoM
mepe yrioB
PeweHune 3agay 2 Pewatb 3agauM Ha NOCTpOeHME OTPE3KOB, Yr/IOB U TPEYrosib-
HMKOB, 3ajlayM Ha JoKas3aTes/IbCTBO, O PaBEHCTBE OTPE3KOB,
YrN0B U TPEYro/IbHUKOB, BbIYUCIUTENbHBIE 3a/ja4M O Mepe yria
KoHTponbHas paboTa Ne 2 1 McbMeHHaa KOHTpo/ibHas paboTa Mo Teme «Yribl»
3.9 JlByrpaHHbIi yron 1 PacckasaTb 0 TOM, KaK M3MepAETCA Yroa Mexay nepecekaro-
LUMMMCA NJIOCKOCTAMM
Fnaea Il. TpeyronbHUkKu 20
4.1 O Teopemax 1 Te yTBEpXAeHWA, KOTOpble [OKa3blBalT, Ha3blBAIOTCA Teope-
mamu. B rnaee | yxke foKasaH psaj TEOPeM (B YaCTHOCTM, KaK-
Jad M3 33jay Ha JoKasaTe/IbCTBO — 3TO Teopema). Crtout
BCMOMHWTb 3TW pe3y/bTaTtbl rnasbl |
4.2 JneMeHTbl TpeyroibH1Ka 1 HaxoauTb M yKasbiBaTb B TPeyrosibHMKE MpuiexalimMe U npo-
TUBONEXKALLME CTOPOHbI M yrabl. PopmynnpoBaTb onpegene-
HMe MefuaHbl TPeyrosbH1Ka
4.3 MepBbli  NpU3HAK  paBeHCTBa MpMMEHUTb aKCMOMY O CBOMCTBE paBHbIX Yr/I0B M MOJYYUTb

TpeyroJibHMKOB

NepBbIM MpW3HAK PaBEHCTBA TPEYroJIbHUKOB. [TOHATb CTpYK-
TYpy (OPMYIMPOBKM TEOpeMbl M AaTb aHanorMyHble Gopmy-
JMPOBKM L1 HEKOTOPbIX [lOKa3aHHbIX paHee YTBepKAeHWM




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
IVHKTA Copep:kaHue maTepuana 4ecTBO AeATeNIbHOCTU YYEHMKA
y yacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
4.4 PaBeHcTBO COOTBETCTBEHHbIX BbiBOAMTb TeopeMy O PpaBEeHCTBE COOTBETCTBEHHbIX Yr/0B
Yr/7I0B paBHbIX TPEYro/ibHUKOB 1 paBHbIX TPeYroJibHUKOB U3 onpeeneHns paBHbIxX yrnioB. CyauTtb
0 paBEHCTBE Yr/I0B U3 paBEHCTBa OTPE3KOB
PewweHune 3agay 1 MprMeHss nepBbli NMpU3HaK PaBEHCTBA TPEYroJIbHUKOB M Teo-
peMy 2 O paBeHCTBe Yr/ioB, pellaTb 3aJayM Ha JoKasartesb-
CTBO K NMyHKTam 4.3, 4.4 rnasbl ||
4.5 Teopema 0 BHelHeM Yyrie Tpe- JlokazaTb TeopeMy O BHELLUHEM Yyrie TpeyroJibHUKa
YrosbHUKA 1
Knaccudukauma TpeyronbHMKOB 1 MpoBecTu KnaccuduKaumio TpeyrosbHMKOB No yraam. Katetbiu
rMNoTeHy3a NPAMOYro/IbHOro TPeyrosibHUKa
4.6 MNepneHanKkynap. EAMHCTBEHHOCTb ®opMyiMpoBaTtb onpeaeneHve neprneHamMkynsapa, npoBeAEHHO-
nepneHanKynspa 1 ro M3 AaHHOM TOYKM BHE NMPSMOM K 3TOM NMPAMOM, M JOKasbiBaTb
ero eAMHCTBEHHOCTb. BbIBECTU M3 3TOro yTBEPXKAEHUA MPU3HAaK
napanfieslbHoCTU MPSAMbIX, NePreHAMKYISAPHbIX OAHOM MPSAMOM
4.7 JlokasaTenbCcTtBO  CNoco6om ot 3HaTb, B 4EM COCTOMT CNOCO6 JoKasaTesibCTBa OT MPOTUBHO- TO,
npoTMBHOro.  BTopoM  mpu3Hak M YMETb €ro npuMMeHsTb. JloKasbiBaTb 3TUM CMOCO60M BTOPOM
paBeHCTBa TPeYrosbHUKOB 1 MPU3HaK paBEHCTBa TPeYro/ibHUKOB
4.8 BbicoTa TpeyronbHUKa 1 (DOPMyﬂMpOBaTb ornpejesieHne BbICOTbl TPEYroJsibHMKa, 3HaTb,

KaK pacrnosioXXeHbl BbICOTbl B OCTPOYroJ/ibHOM, MPAMOYroJib-HOM
M TYNOYroJibHOM TpeyroJibHMKax




5.1

PaBHO6eApEHHbIN TPEYro/IbHUK U
€ro CBOMCTBA

HasbiBaTb 3/1€MeHTHI paBHo6e,qpeHHoro TpeyroJibHMKa, AoKa-
3blBaTb €ro CBOMCTBA

5.2

CepeauHHbIN NepneHanKyNsap

®opMyIMpoOBaTb  OMpefeseHue  CepeamHHOro  NeprneHAUKy-
NApa, [OKasblBaTb TEOPEMbl O €ro CBOWMCTBE M MpU3HaKe.
CTpOMTb UMPKY/NIEM M JIMHENKOW CEpeAMHHbIM NeprneHaUKyap
JAHHOro OTpe3Ka M OnycKaTb Ha NPSAMYI0 NepneHAUKYNsp M3
TOYKM BHE MPSAMOM

5.3

B3arMHO o6paTHble yTBepKae-
HMA. PaBHOCK/IbHbIE YTBEPKAEHUA

3HaTb O CTPYKType B3aMMHO 06PaTHbIX YTBEPXKAEHMM. YMETb
dopmyMpoBaTh yTBEpKAEHME, 06paTHoe AaHHOMY. MoHMMaTb
MPUMEHMMOCTb C/IOBECHOrO 060pOTa «TOrAa M TOJIbKO TOrAa» U
3HATb O PABHOCWMJIbHBIX YTBEPXKAEHUAX. TMPMBOAMTL NpUME- pbl
PaBHOCWJIbHBIX M HEPABHOCWJ/IbHBIX ~ B3aMMHO  OGpaTHbIX
yTBEPKAEHUM

5.4

CpaBHEHMe CTOPOH M Yr/ioB Tpe-
yronbHuKka. [pusHak paBHOGes-
PEHHOro TPeyrosbHM1Ka

YMeTb AoKasaTb TEOPEMy O TOM, YTO B TpeyrosibHWMKe MpoTMB
6Oo/IbLLENM CTOPOHbI IEKMUT GOJIbLIMI Yro/l, a TakXKe U obpaTHoe
yTBEpKAEHME. BbIBOAMTL CNEACTBMUA 3TOWM TEOPEMbl: MpM3HaK
paBHOGEPEHHOTO TPEYro/ibHMKa; KaTeT KOpouye MMOTEHY3bl;
Yr/ibl, MpUAeXkKalime K 60/blueit CTOPOHe TPeYro/ibHUKa, OCTPbIE;
BbICOTA Ha GoJIblUYl0 CTOPOHY TPEeYrosibHUKa NIEXKMT BHYTPU ero

PeweHne 3agay

Pewartb nnaHMmeTpmyeckme 3adaum K rnase |l Ha BbluMcCne-Hue,
J[0Ka3aTesIbCTBO U UCCNeA0BaHNe

KoHTponbHaa pa6ota Ne 3

M1cbMeHHaa KOHTpObHaA paboTa no rnase |l

5.5

OceBadA cuMmeTpuA

O6BACHATD, YTO 3HAYMT ABE TOYKM (A4BE DUrypbl) CUMMETPMY-HbI
OTHOCMTE/IbHO MPAMOM M 4YTO 3HAYMT urypa MMeeT ocb
cummeTpun. MprBoaMTb NpMMepbI huryp, o6aajarlmx oce-Bom
CMMMeTpUeN




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
AYHKTa CopepxaHne MaTtepuana 4yecTBO AEATENIbHOCTHU y4eHWKa
Yacos (Ha ypoBHE y4ebHbIX AENUCTBUN)
OcK CcMMMEeTpUM yria, paBHOGes- JokazaTb, 4TO npAmas, cofep:Kawasa O6uMCcCeKTpucy Yyria,
PEHHOr0 TPEeYroJibHMKa, OKPYXK- ABNAETCA €ero 0oCbld CMMMETPMM, YTO paBHOGEAPEHHbLIN Tpe-
HOCTH, Kpyra 1 YrosibHUK MMeEeT 0Cb CUMMMETPUU, YTO nobas npAaman, npo-

XOAAWAn Yepe3 LEeHTP OKPYKHOCTM (Kpyra) ABasetca eé (ero)
0Cbl0 CUMMETPUH

PeweHne  cTtepeomeTpmyeckux Pewartb 3agaun 5.20, 1.1, 11.16, 11.17, 11.18
3ajaud 1

naga lll. PaccToaiHnAa n napannens-
HOCTb 16

6.1 loHATMe o paccToAaHuK. Paccrtos- O6BACHATb, KaK HaxoAMTCA pacCTOsHWE OT TOYKM 0 urypbl (B
HME OT TOYKM [0 Urypsl. YaCTHOCTM, PacCTOsiHME OT TOYKM A0 TMNpSAMOM), a TaKke
PaccTosH1e OT TOUKM A0 NPSMON 1 paccTtosHue Mexay durypamu. [puMBOAUTL MpUMEpPbI M3
NPaKTMKK. Mcrnonb3ya akT, 4To neprneHAMKYasp Kopoye Ha-
K/JIOHHOM, OMnpeAenuTb MepreHAMKYNAp, OMYWEHHbIM M3 3a-
[JaHHOM TOYKM A Ha MJIOCKOCTb, KaK KpaTyaMluMi OTPEe3OK,
COEAMHAIOWMIA TOUKY A C TOYKAMM 3TOM MJIOCKOCTM. ITO Mo-
3BOJISIET OMPEeSE/IMTb BbICOTY MUpaMuzbl

6.2 HepaBeHCTBO TpeyrosibHMKa 1 JloKkasaTb, YTO CTOPOHA TPeyro/ibHMKa MEHbLUe CYMMbl ABYX
Apyrmx ero ctopoH. OTcioga cneayeT yC/loBUE paspeLlnmmo-CTH
3aZja4M O NMOCTPOEHUU TPEYroJibHMKA N0 TPEM CTOPOHaM




Pewenne 3agau

Pewatb 3agaun py6pukm «Mwem rpaHuubl» K §6 1 rnase lll

7.1

Mpy13HaKK NapanienbHoOCTH Nps-
MbIX

3HaTb, Kak Ha3blBalOTCA Mapbl Yr/ioB, 06pa3oBaHHbIX Npu ne-
peceyeHmu [ByX NPAMbIX TPETbEN MPAMOM, M YKasbiBaTb MX Ha
PUCYHKax. M3 Teopembl O BHEWHEM Yrie TPeyro/bHuKa
MOJYYUTb KaK CIeACTBME NPU3HAKM NapanieNlbHOCTU NPAMbIX

7.2

MaTtbiM noctynat EBkAmMaa u
aKcuoma napasiesIbHoCTH

3HaTb, 4TO MATbIM nocTynat EBKAMAa fJaéT ycnoBus paspe-
WMMOCTU 3aZjauM O MOCTPOEHMM TPeYrosibHMKa Mo CTOPOHE U
ABYM TpW/IEraloWMM K HeM yrjiamM W ABNSeTCA MpM3HAKOM
HenapannenbHoCTH MpAMbIX. DOpMy/MpoBaTb aKCMOMy Na-
pannesbHOCTU MPAMbIX M YCTAHOBMTb, YTO OHAa PaBHOCMJIbHA
nAToMy noctynaty EBkanaa

7.3

Mpo6nema nATOro mnocrtynata
W HEEBK/IMZOBA reoMeTpus

3HaTb 0 Npo6siemMe NATOro nocTtysata U eé pelleHun B nep- BOM
nonosuHe XIX B. H. WU. JlobayeBCKMM — co3aaTeNemM He-
€BK/IMA0BOM rEOMETPUM

7.4

CBo¥iCcTBa yrios, 06pasoBaHHbIX
napanniesibHbIMU U CeKyluen

Crnoco6om OT MPOTMBHOMO [OKasblBaTb CBOMCTBA Yr/oB, o6pa-
3YIOWMXCA MPU  MEpPeceyeHmn ABYX Napassie/ibHbiX MPAMbIX
TpeTben

7.5

[ocTpoeHue nNpAMOYroJibHUKa

MocTpoMTb  MPAMOYrOJIbHMK € 3aZlaHHbIMKW - M3MEPEHUAMM.
Onpep,enmb PaBEHCTBO ABYX NPAMOYro/ibHMKOB paBeHCTBOM MX
usMepeHui.  DoOpMyIMpoBaTb  MPU3HAK  MPAMOYrOJIbHMKA:
YETbIPEXYTrONIbHUK C TPEMS MPAMbBIMM Yr/laMM ABAAETCA NpsA-
MOYT0/IbHUKOM

7.6

Monoca

Monocoi Ha3bIBaeTCA YacTb MJIOCKOCTU MeXay napannenbHbl-MU
NPAMbIMUA. PacctosHue MeXAy 3TUMKU MPAMbIMKU — LWKMPU- Ha
nosiocbl. 3TO AJIMHA UX o6u4ero nepneHankynapa




IIpooonscenue

Homep Konu- XapaKTepucTuKa OCHOBHbIX BMOB
QVHKTA CopepkaHue matepuana 4ecTBO AeATe/IbHOCTU YYEeHMKa
y YacoB (Ha ypoBHe y4Ye6HbIX JEMNCTBUI)
8.1 Teopema 0 cymme yrsioB Tpe- ®opMynmnpoBaTb M oKasblBaTb TEOPEMY O CYMME Yr/oB Tpe-
Yro/ilbHMKa 1 YroJlbHMKa
8.2 CneacTBmA U3 TEOpPEMbl O CyM- BbiBOAUTL CneacTBuA M3 Teopembl O CYMME YI/I0B TPeyrosib-
Me Yr/ioB TpeyrosibH1Ka 1 HMKa: 1) O CyMMe OCTpbIX Yr/IOB MPAMOYrOJIbHOrO TPeyrosib-
HMKa; 2) O BHELWIHeM Yrje TpeyrosibHuKa; 3) 06 yrie paBHO-
6e/pEHHOr0 NMPAMOYroJIbHOrO TPeYro/ibHUKa
PeweHune 3agau 1 Pewartb 3agaum Kk §7, 8 rnasbl Il
KoHTponbHaa pabota Ne 4 1 MMcbMeHHaa KoHTpoabHaA paboTa no raase |l
1 AKcHoMa NpsAMOYToJIbHMKA 1 MOXHO 3aMeHMTb aKCMOMYy Mapasi/Ie/IbHOCTM Ha aKCMOMY O
(aonon- TOM, YTO MOXHO MOCTPOMTb MPAMOYrOJIbHUK C JAaHHbIMM W3-
HeHue) MepeHUAMM
2 Cymma yriioB MpAMOYroJibHOro M3 aKcMOMbI MPAMOYro/ibHMKA BbIBOAWUTCA YTBEPXKAEHMEO
(aonon- TpeyrosibHMKa — CNeACTBME aKcu- TOM, YTO CyMMa Yr/0B TpeyrosibHuKa pasHa 180°
HeHue) OMbI MPAMOYro/IbHMKA 1
3 EAMHCTBEHHOCTb  NapansiesibHoM Onupascb Ha aKCMOMY NPAMOYrOJIbHMKA, MOXHO [JOKasaTb
(nonon- NpAMOM — CNeACTBME aKCMOMbI €[MHCTBEHHOCTb MPAMOM, NPOXOAALLEN Yepe3 JaHHYI TOUKY M
HeHue) NPAMOYTOJIbHMKA 1 He nepeceKawllei AaHHyl MpsMYI0. B cuabHOM Kjacce MOXK-
HO AaTb BTOPOW BapMaHT M3JIOKEHUA TeMbl O NapaaieslbHOCTH
Pe3seps — 6 yacos




8 Kkiacce

BBepeHue. [lMoBTOpeHue

1

TpeyronbHMKK

BCMOMHMTb, YTO PaBEHCTBO ABYX TPEYro/ibHUKOB MOXHO YCTa-
HOBMTb MO COOTBETCTBEHHbIM paBeHCTBaM: 1) TpEXx mnap CTo-
POH; 2) ABYX Map CTOPOH M Yr/I0B MEXKAY HWMM; 3) nape CTOPOH
W NpUAEXALLMM K HAM yriaM. MoBTOpUTbL CBOMCTBA M MPU3HA-KK
paBHO6eAPEHHOro TPeyrosibH1Ka M B3aMMHO 06paTHbIe TEOPEMbI
0 CepeauHHOM neprneHauKynspe. BCMOMHUTL Teo- pembl O
CPaBHEHWM CTOPOH M Yr/I0B TPEYrofibHUKa M Teopemy 0 CyMme
YyrnoB TpeyrosbHuMKa. M3 3agay K n. 1 oco6oe BHMMa- HUE
YAEMTb 3ajja4am py6puKM «/lonosIHAEM TEOPHIo»

I'IapanneanOCTb

BCNOMHWTb Ha3BaHWA YrioB, 06pa3oBaHHbIX MpK Nepeceye- HUM
[BYX MNpSAMbIX TpeTbei MpsMOM, MOBTOPUTb MNPM3HAKM nNa-
pannesibHOCTM NPSAMBIX M CBOMCTBA COOTBETCTBEHHbIX, Ha- KpPecT
Nexawmx 1 0AHOCTOPOHHMX YI/I0B MPU NapasiesibHbiX MPAMbIX,
nepeceyYyéHHbIX TpeTben NpSMOM

MHokecTBO (reomeTpuyecKkoe
MecCT0) To4eK

06'bF|CHF|Tb, YTO TaKOE€ reoMeTpmyeckoe MecCcTo TOYeK. an-
BOANTb NMPUMEPbI FTEOMETPUYECKNX MECT TOYEK

naga |. Mnowaan MHOroyromnbHbIX

cpuryp

30

1.1

JlomaHble n MHOIoyroJibHMKun

PacnosHaBaTb JlOMaHble M MHOTOYro/IbHWMKM, (OPMY/IMPOBAThH
onpeseneH1s MHOroyrosibHMKa M €ero 3/1eMeHTOB, MpPUBOAMUTHL
MPUMEpPbI MHOFOYr 0JIbHUKOB




IIpooonscenue

Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
CopepxaHne MaTtepuana 4yecTBO [eATEeNbHOCTU yYeHMKa
Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)

Homep
NyHKTa

1.2 BbinyK/ible M HEBbIMyK/ble MHO- PacnosHaBaTb BbIMYK/blE M HEBbIMYK/IbIE MHOMOYro/IbHUKM,
rOYrobHUKM 1 dopmympoBaTb Mx onpegeneHusa. GopmyaMpoBaTb M JoKa-
3bIBaTb TEOPEMY O CYMME YIJ/I0B BbIMYKJIOrO MHOTOYroJ/IbHMKA

1.3 YeTbIpEXYroNbHWUKM 1 PacnosHaBaTb BbIMyK/ble M HEBbIMYK/ble YETbIPEXYrObHUKM,
[lOKa3blBaTb TEOPEMY O CYMME YIJIOB JI06Or0 YeTbIpEXYrosib-
HUKa

1.4 MpaBUIbHbIE MHOTOYrO/IbHUKM 2 CTpouTb NpaBu/IbHble MHOTOYrOJIbHMKM M3  PaBHOGEPEHHbIX
TPEeYrosbHMKoB. DopMy/sMpoBaTh OMnpeaesieHe MpaBM/IbHOO
MHOroyro/ibH1Ka. /JloKasbiBaTb TEOPEMY O LEEHTPE MPaBMJ/IbHO-TO
MHOrOyrosibHMKa. O3HaKOMMTbCA C  MCTOpMeN 3afjaunM  Ha
MOCTPOEHWE MPABM/IbHOTO MHOFOYro/IbHMKA LMPKYJIEM W Jin-
HEeMKoM

1.5 MHoroyrosibHble Urypsl 1 dopMyMpoBaTh ornpeaesieHue MHOroyrosibHoM Gurypbl, npum-
BOAMTb MpUMEpbl Takux uUryp, pasbuBaTb MHOrOYroJibHYHO
pUrypy Ha MHOroyrosibHble @Urypbl M COCTaBAATb MHOMO-
yrosibHble Urypbl U3 MHOFOYrOJIbHbIX PUryp

1.6 MHororpaHHmKu. Mupamugsl 1 ®opMyIMpoBaTh OnpefeneHne MHOrorpaHHMKa. KoHCTpympo-
BaTb Mupamuzy. HasblBaTb 3/1eMeHTbl nupamugpl. Dopmysu-
poBaTb OrnpeAefieHUs MPaBuIbHOM MMPamMUAbl U NMPaBM/IbHO- O
TeTpasapa. PacrnosHaBaTh nupammabl Ha M306parKeHMaX

M M306parkaTb MX Npu pelleHnn 3aaad




2.1

MoHATMe nnowaan. U3mepeHue
naowaam

®opMyIMpoBaTh OnpefesieHne MNIOWaAM MHOTOyrosbHoM u-
rypbl. O6bACHATb M UIIOCTPUPOBATD MOHATMS PABHOBEIMKMX M
PaBHOCOCTaB/IEHHbIX Uryp. O6bACHATb, B YEM COCTOMT
M3MEpeHUe MIoWaaM M Kak MoJIy4aeTCs YMC/IEHHOe 3HaYeHue
naowasm

2.2 Mnowaab NpAMOYrosibHMKa BbiBoaMTb hopmyy naowaan NpAMOYrosibHMKa M pellatb3agayim
C MCMOo/Ib30BaHUEM 3TOM HOPMYJIbI

3.1 Teopema Mudaropa ®opMynmpoBaTb 1 JoKasbiBaTb Teopemy lMmdaropa 1 Teope- My,
obpaTHyto Teopeme [Mudaropa. O3HaKOMMTbCA C pasHbl- MM
JOKasaTtenbcTBaMM Teopembl Mdaropa

3.2 Mudparop PaBHOCOCTaBNEHHbIE MpounTaTh CBEAEHMA O MYHOCTM [nudparopa M ero posvs
pasBUTUKU KY/IbTYpbl.

3.3 Gurypol O6BACHATb M MANIOCTPUPOBATb MOHATUA PaBHOBEIMKMX U
paBHOCOCTaB/IEHHbIX DUryp

3.4 BbluncieHme gamH. KBagpartHbii HaxoamTb KBagpaTHbIM KOPEHb MOMOXKMTENbHOO YMcia. Bbl-

KOpeHb YUCNATb [JJIMHBI CTOPOH MPAMOYrOJIbHbIX TPEYroJIbHWMKOB MO

Teopeme MMudaropa

3.5 Hak/10HHbIE 1 NpoeKuun BBeCTM MOHATMA HAKNOHHOM K MPAMOM U e€ MpoeKuuM Ha nps-
Mylo 1 chopMyampoBaTb Teopemy [udaropa B TepmmHax
NpOoEeKLMM

4.1 Mnowaab TpeyrosbHUKa BbiBecTn dopmyny Ana naowaam TpeyrosbHMKa M pellatb 3a-A4adm
Ha NpUMeHeHKe 3ToM HOpMy bl

4.2 ®opmyna epoHa BoiBecTn hopmyny FepoHa M peluaTb 3aZja4m Ha NPUMEHEHUe

3T0M hopMy bl




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
OVHKTa CopepkaHue matepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
y Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
4.3 Tpaneuus 1 Pacno3HaBatb, ¢opMy/MpoBaTb onpeaesnieHns M M306paxkaTtb
Tpaneuuio, paBHOGEAPEHHYIO M MPAMOYrOJibHYI0 Tpaneumu,
[lOKa3blBaThb, pellas 3aZayuu, UX CBOMCTBA U MPU3HAKK
Mnowaap Tpaneumu 1 BbiBecTM hopmyny Ans nnowaam Tpaneumm 1 peluaTb 3agaqmc
npMMeHEHUEM 3ToM HopMy bl
KoHTponbHas paboTa Ne 1 1 Pewatb 3agaum Ha Teopemy Mudaropa, dopmynbl ana nno-
Wazemn TpeyrosbH1Ka M Tpaneumm
5.1 Mapannenorpamm. CBoMCTBa Na- PacnosHaBatb, GopMyanpoBaTb onpegenieHMe W M306paKaTb
pannenorpamma 2 napannenorpamm. ®opmynvMpoBaTb M JjO0KasbiBaTb TEOPEMY O
CBOMCTBax napajsienorpamma. Pelwartb 3ajayM O CBOMCTBax
napanienorpamma
5.2 Mpu3Haku napannenorpamma 2 dopmynmpoBaTb M A0KasbiBaTb YeTblpe MpU3HaKa napasie-
norpamma. Pelwatb 3aga4M Ha NpUMEHEHME 3TUX MNMPU3HAKOB
5.3 MpAMOYroNbHMK, poM6, KBazpaTt Jloka3biBaTb TeopeMy O TOM, YTO Mapasjie/lorpaMM ABAAETCA
KaK YacCTHbIM cayyai napasnneno- NPAMOYro/IbHUKOM TOra M TOJIbKO TOrAa, Korja AuaroHanu ero
rpamma 2 paBHbl. ®OpMynMpoBaTb M [OKa3biBaTb YTBEPKAEHWA O CBOM-
cTBax pomba. PellaTb 3ajayunM 0 NpAMOYrosibHUKE U pombe
5.4 Mnowazab napannesorpamma 2 BbiBoauTb hopMysly nJiowwaaM napansienorpaMma U npume-HATb

€é npu pelueHun 3aga4




5.5

Mapannenenvnes. MNpu3mbl

®opMyIMpoBaTh onpeaesieHMs napasnenenynesa M ero sne-
MeHTOB. Pas6uBatb nNapajasienenunes Ha fBe TPeyroJibHble
npu3mbl. KOHCTpyMpoBaTb M3 TPEYrosibHbIX MPU3M N-YroJibHble
npu3mbl. POpMyMpoBaTh OMpeAesieHUs MPAMbIX M NpaBUJib-
HbIX Mpu3m. M306paxatb napannenenynegpl M npusmbl. Mpu-
BOAMTb MPMMEPbI MPaBUJIbHLIX MPU3M M MPaBWU/IbHBIX MUPa- MMA
B apXMTEKType

KoHTponbHas paboTa Ne 2

KoHTposibHas paboTa no Teme «[apansienorpamm»

naBa Il. FeomeTpusa TpeyronbHuKa 29
6.1 Teopema 06 OTHOLEHWM Mep- HaxoanTb OTHOLIEHME OTPEe3KOB, 3HasA MX AJIMHbI. [loKasbiBaTb
NeHAMKYAApa U HaKJIOHHOM 1 Teopemy 06 OTHOLIEHUM MEPMNEHAUKYNAPA M HAK/IOHHOM
6.2 OnpegeneHue cuHyca 1 dopmynmpoBaTtb onpeaeneHue CMHyca loboro BbiNyKaoroyria.
JlokasblBaTb PaBEHCTBO CMHYCOB PaBHbIX Yr/IOB M CMEX- HbIX
YrNoB. BbIUMCNATL CUHYCbI YI/I0B 3aZlaHHOM PajyCHOM Mepbl U
CMHYCbI YI/10B MPOCTbIX MHOFOYroJIbHUKOB
6.3 CBoMCTBa CMHyca M ero rpaduk 1 O6BACHATb M3MEHEHWe CMHyca yraa npu BO3pacTaHWM Mepbl
yrna ot 0 go 180°. CTpouTb yribl, CMHYCbl KOTOPbIX 3aJaHbl, n
HaxXoAMTb BEJIMYMHbI ITUX Yr/0B
6.4 PeleHne npAaMoyronbHbIX Tpe- BblpaxaTb CMHYC OCTPOro yria npsAMOYroJibHOro Tpeyrosib- HMKa
Yro/IbHMKOB 1 KaK OTHOLLUEHWE MPOTMBOJIENKALLEr0 eMy KaTeTa K runo- TeHyse.
Pelwwatb NpAMOYro/ibHble TPeYrosbHUKK, UCNOb3YA CUHYC
6.5 BblumcneHne naowaan Tpeyrosb- BoiBognTb opmyny S = 0,5bc sinA 1 npuMeHATb €€ npu pe-

HUKa

WeHuM 3aaad
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6.6 Teopema CMHYCOB 1 [JlokasbiBaTb TeopeMy CMHYCOB. PelaTb TpeyrosbHWKM Mo
CTOPOHe M ABYM yrniaM. PaccMoTpeTb NpakTUYecKMe 3ajayu Ha
NPUMEHEHME TeopeMbl CUHYCOB

PeweHune 3agau 1 Pewatb 3agaun no teme «CUHyC»

7.1 OnpegfeneHne KocuHyca 1 ®opMynrpoBaTb onpefesieHue KOCMHyca [A/S J1l06oro BbiMyK-
Joro yrna. YCTaHOBMTb 3aBMCMMOCTb KOCMHYCOB CMEXHbIX
yrnoB. CTpOMTb Yr/bl, KOCUHYCbl KOTOPbIX 3aJaHbl. BblumMcnatb
KOCMHYCbl Yr/10B MPOCTbIX MHOIrOYroJIbHUKOB

7.2 OCHOBHOE TpUroOHOMETPUYECKOE BbiBoaMTb, onmpaAcb Ha TeopeMy [idaropa, OCHOBHOe Tpu-

TOXJECTBO 1 rOHOMETPMYEeCKoe TOXAeCTBO. 3HaTb, YTO A/1A NPAMOYroJib-
HOr0 TpeyrojibHMKa C eAMHMYHOM TMNOTEHY30M OCHOBHOE
TPUrOHOMETPUYECKOE TOXAECTBO — 3To Teopema [udaropa.
BbluMCnATb KOCMHYCbl Yri0B, rpagyCHble Mepbl KOTOPbIX W3-
BECTHbI, M HaXOAWUTb BEJIMYMHDBI YII0B MO UX KOCMHYCam
7.3 KOCHHYCbI OCTpbIX Yr/10B NPAMO- BblpaxaTb KOCMHYC OCTPOro yrsia MpAMOYro/IbHOro TpeyroJb-
Yro/IbHOrO TPeYroJibHMKa 1 HMKa KaK OTHOLUEHME MpUJIEXKALLEro K HeMY KaTeTa K rMnoTeHy-
3e. Pewartb NpAMOYro/ibHble TPEYrobHUKKU, NPUMEHASR KOCHUHYC
7.4 CBOMCTBa KOCKMHYCa U ero rpa- 06bACHATb ybbIBaHME KOCMHYca oT 1 o —1 npu Bo3pacTaHWM

[O71%

yrna ot 0 go 180° M eAMHCTBEHHOCTb BbIMYK/IOrO yrna, nme-
IOLLEro AaHHbIM KOCUHYC




7.5 Teopema KOCHHYCOB (0606LLEH- JlokasbiBaTb TeopeMy KOCMHYCOB W MPUMEHATb €€ Mpu pelue-
Haa Teopema [ndaropa) HWMM TpeyronbHuKoB. OnpefenAaTb BUA TPeYroJibHMKa Mo AJM-
Ham ero CTOpOH
7.6 CpezHue NMHUM TpeyrosibHUKau BbiBECTM M3 TEOpEeMbl KOCMHYCOB TEOpPEMY O CpeAHEM JIMHWM
Tpaneumm TPeyrosbHMKa, a 3aTeMm, MNpUMEHSs 3Ty Teopemy, JoKasaTb
7.7 MprMeHeHUA KocMHyca B Mpak- TEOpeMy O CpefjHeW JIMHMKM Tpaneumu. Pewatb 3asaum no teme
TUKe <<|'(0CI4HyC>>
KoHTponbHas pabota Ne 3 KoHTponbHaa pa6ota no §6, 7
8.1 TaHreHc OnpefenATb TaHreHC HEMPAMOro Yrja Kak OTHOLIEHWe CMHyca
3TOro yrfia K ero KOocuMHycy. BblpaxaTb TaHreHC oCTporo yraa
NPSMOYro/IbHOrO TPeYroJibHMKa KaK OTHOLIEHME €ero KaTeToB.
O6BbACHATb M3MEHEHWe TaHreHca yria npu Bo3pacTaHMM Be-
JmumHbl yrna ot 0 go 180°. Pewatb 3ajayv C NpUMEHeHWeM
TaHreHca
8.2 KoTaHreHc OnpefiensaTb KOTaHreHC yrsia Kak OTHOLUeHME KOCMHyca 3TOro
yrna K ero cuHycy. BblpaxaTb KOTaHreHC ocTporo yrna nps-
MOYrO/IbHOFO TPEeYyrosibHMKa KaK OTHOLIeHWe €ro KaTeToB.
O6bACHATb y6biBaHME KOTaHreHca B uHTepBane (0°, 180°).
Pewatb 3afjauM C NpUMEHEHWEM KOTaHreHca
8.3 M3 ucTopmrm TpUroHOMETPUU O3HaKOMMTbCS C UCTOPUEN TPUTOHOMETPMM
9.1 OnpegeneHve Nofo6HbIX Tpe- dopmynvpoBaTb  onpefeneHuMe  MNOJOGHbIX  TPeYrosbHWKOB.

YroJibHUKOB

3HaTb, YTO PABEHCTBO TPEYrOJIbHMKOB — 3TO YACTHbIM ClyYanmx
nopo6ua. JlokasbiBaTb MOAOOME YaCTHbIX BMAOB TPEYrosib-
HMKOB, WCMONb3yA OnpefesieHne MoJo6uA TPeyrosibHUMKOB.
MprBOAMTL NpUMepbl NOAOGHbLIX BUryp
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9.2 Mpu3HakK nogo6msa Tpeyrosb- JlokasbiBaTb, onupascb Ha TeOpeMbl KOCMHYCOB M CMHYCOB, ABa
HMKOB 1 npusHaka nojobuA TpeyrosibHUKoB. Pewartb 3ajayuM Ha 3Tu
NpU3HaKM
9.3 CBoMcTBa NoA06HbLIX TPEYro/ib- BbiBOAWTb, MCMOJSIb3Ys TPUFOHOMETPUIO, CBOMCTBA MOA06HBIX
HWKOB 1 TPeYro/sibHMKOB: PaBEHCTBO COOTBETCTBYIOLWMX Yr/0B, OTHO-
WweHWe niowazen. Pelatb 3agaum
10.1 Mopobue TpeyronbHMKOB M Na- JlokasblBaTb Teopemy O Mapa/ie/ibHbIX MPAMbIX, Mepece-
pannenbHocTb. Teopema ®daneca 1 Kalolyx CTOPOHY Yr/a, YacTHbIM CJy4YaemM KOTOpOW ABASETCS
Teopema ®aneca. Pewatb 3agaum
10.2 danec 1 MpounTtatb 0 IMyHOCTM Paneca M ero posm B pasBUTMMU KyJlb-
Typbl
10.3 MpumeHeHus nogobus nNpu pe- Pewatb 3agauM 0 AeneHuWM oTpe3Kka Ha paBHble 4acTu, O Mo-
LeHMM 33Ja4 Ha MOCTPOeHUe 1 CTPOEHWMM YeTBEPTOro NPonopLUMoHabHOro. NMpUMeHATb Me- Toj,
noAo6MA Npu pelleHnn 3aay Ha NoCTpoeHue
10.4, I'IQCTpoeHme cpeAHero reomert- CTpOMTb UMPKYNEM U JIMHENKOM cpeaHee reomMeTpnyeckoe asyx
10.5 puyecKkoro. [leHTarpamma M 30- OTPe3KOoB M Ae/IuTb OTPE3OK B KpaﬁHeM 1 cpeaHeM OTHOLUEHUM.
JloToe ceyeHue 2 CTpOUTb LMPKYIEM M JIMHEMKOM MPaBMJIbHBIM NATUYTONbHUK U

neHTarpammy. O3HaKOMMTBLCA C UX CBOMCTBA-
MM M C UX NPUMEHEHUAMU B apXUTEKTYpe




10.6

Touyka nepecevyeHua meamaH Tpe-
YroJibHUKa

JokasbiBaTb TEOpPEMY O TOUKE rnepecevyeHma MemaH Tpe-
YroJsibHUKa. Pewatb 3agaumn

Pewenne 3agau

Pewatb 3agaum no teme «I'Io,q06|4e TPEeYroJibHMKOB»

KoHTponbHasa pabota Ne 4

KoHTposibHas pa6oTa no teme «[ogobue TpeyroibHUKOoB»

Peseps — 7 yacos

9 kiaacc

naBa |. BekTopbl M KoopAMHaThbI

20

1.1

CKaJ’IHprIe M BEKTOpPHbIE BEJIN-
YUHbI. Hal'lpaBﬂeHHbIe OTPE3KH

dopMyMpoBaTb OMpeseNieHns WM WUAKCTPUPOBATb MOHATUA
HanpaB/IeHHOro OTpe3Ka, BEKTOpa, MOZY/SA (4/MHbl) BEKTOpa,
KOJUIMHEAPHbIX U OPTOrOHAJIbHbIX BEKTOPOB

1.2 CoHanpaB/iIeHHOCTb BEKTOPOB 1 dopmynmpoBaTb oOnpefeneHna COHanpaB/iEHHbIX W NPOTMBO-
MOJIOXKHO HamnpaB/IEHHbIX BEKTOPOB, [Jl0Ka3biBaTb MpPW3HaK CO-
HanpaB/IEHHOCTU BEKTOPOB
1.3 PaBeHcTBO BEKTOpPOB 1 dopmynmpoBaTb onpeaeneHue paBHbIX BEKTOPOB M [l0Ka3bl-BaTb
MPU3HaKM paBEHCTBA BEKTOPOB
1.4, 1.5 O noHATMM  BeKkTopa. Hynb- ®dopMyiMpoBaTb onpeaeneHue yrna Mexzay HeHyneBblMM BeK-
BEKTOP. Yron MexzJy BeKTopamm 1 TOpaMM M [iOKasblBaTb TEOPEMY O PaBEHCTBE Yr/I0OB C COHa-
npaB/eHHbIMW CTOPOHaMM
2.1, 2.2 CnokeHune BekTopoB. CBOMCTBA BbINONHATL CNOXEHWe BEKTOPOB MO MpaBuAy TpeyrosibHUKawu

CJ/IOXKE€HMA BEKTOPOB

no npaswy napaaienorpamma. /lokasbiBaTb CBOWCTBA CJIO-
YKEHWUS BEKTOPOB
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2.3 BblumTaHMe BekTOpOB. lMpoTUBO- BbInonHATL BbluMTaHME BeKTOPoB. POpMYIMpOBaTh onpeje-ieHue
MOJIOXKHbIE BEKTOPbI 1 NPOTMBOMOJIOXHbIX BEKTOPOB
3.1, 3.2 YMHOXEHMEe BeKTopa Ha 4umcio. BbINnonHATL onepaumio YMHOXEHUA BEKTOpa Ha YMC/I0 U [0-
PacnpegenutenbHbie 3aKOHblI KasblBaTb €€ CBOMCTBA
YMHOX€EHMA BEKTOPOB Ha YMC/I0 1
4.1 BekTopHasa anrebpa 1 BEKTOp- MpMMeHATb BEKTOPHbIM METOZA MpY peLleHnn 3aaad
HbI MeToZ 1
5.1 BeKTopbl Ha KOOPAMHATHOM OCH 1 BbluMCATL KOOPAMHATHI BEKTOPOB Ha KOOPAMHATHOM OCMM
BbINO/IHATb AENCTBMA C HUMM
5.2 BeKTopbl Ha KOOPAMHATHOM MNJIO- PacknagpiBaTb BEKTOPbI Ha COCTaB/IAOLME MO OCAM KOOPAM-HAT
CKOCTH 1 U BbIYMCNATb KOOPAMHATHI BEKTOPOB
[AnvHa  BekTOpa,  paccTosHue BbluMCNATb A/IMHBI BEKTOPOB MO MX KOOPAMHATaM, BbIYMCNIATH
MeXJIy TOYKaMM, KOOpAMHATbI pPacCTOAHUA MeXAY TOYKaMM, 3Has MX KOOPAMHATbl, HaXoAuTb
cepefmHbl OTpesKa 1 KOOpAMHaTbl cepefiMHbl OTpe3Ka
5.3 JleicTBMS C BEKTOpamMM B KOOp- BbINOMHATL JEMCTBUA C BEKTOPAaMM, 3aZaHHbIMM CBOMMM KO-
JAMHaTHOM chopme 1 opAMHaTamMu
5.4 MeTog KoopauHaT. YpaBHeHUA PucoBatb durypbl, 3aaHHble ypaBHEHUAMM M HEPABEHCTBA-MM.
OKPYKHOCTM M MPAMOM 2 BbiBoAMTb ypaBHEHMA dUryp




6.1

Kocunyc

q)OpMyJ'IMDOBaTb onpeaeneHmne KoCMHyca U OCHOBHOE TpUro-
HOMEeTpHYECKOE TOXKAECTBO, [OKa3blBaTb TeOpeMY KOCMHYCOB

6.2 CKkanspHoe npousBezieHne Bek- ®opMynmpoBaTh  OnpefesieHue  CKaNsipHOro  Npou3BeeHus
TOpOB 2 BEKTOPOB, Bblpa)kaTb €ro Yepes KOOpAMHATbl BEKTOPOB, Bbl-
BOAMTb M3 3TOM (DOPMYJ/Ibl CBOMCTBA CKANSIPHOTO YMHOMEHMS,
NPUMEHATb CKaNAPHOE YMHOXEHWE MpU BbIYMCAEHUU [JINH U
yrnos
PeweHne 3apav 2 Pewartb 3agaun no teme «BeKTopbl M KOOpAMHATDI»
KoHTponbHas paboTa Ne 1 1 KoHTponbHas paboTta no Teme «BeKTopbl U KOOpAUHATDI>»
aea |l. MNMpeo6pasoBaHuA 23
7.1 MoHATHe npeobpa3oBaHMsA 1 dopMymMpoBaTb OMnpeaeseHus Cieaylowmx MoHATUM: Npeo6-
pasoBaHWe Gurypbl, obpa3 TOYKM, 06pa3 curypbl, npoobpas
TOukW. MpMBOAMTL NpHUMeEpbI Npeo6pa3oBaHmit
7.2 BakHble nprMepbl Npeobpaso- dopMyMpoBaTh OnMpeAesieHns LEHTPasibHOM, OCEBOM M 3ep-
BaHMM 1 KaJIbHOM CMMMETPUI, nNapasiesIbHoro nepeHoca (Kopoye —
nepeHoca), romMotetTuun. M3obpaxatb obpasbl GUryp npu 3Tmx
npeobpasoBaHUAX
7.3 B3anmHO ob6patHble npeobpaso- ®opMynrpoBaTtb OnpejesieHnsa B3aMMHO OZAHO3HAYHOro rpe-
BaHMA 1 obpas3oBaHMA M o06paTHOro emy npeobpasoBaHMA. CTpouTb
npeobpasoBaHus, 06paTHble CMMMETPUAM, MepeHocaM W ro-
MOTETUAM
7.4 Komnosuums npeo6pa3zoBaHmii 1 ®opMyIMpoBaTh OnpeaesieHe KOMMNO3nLMM NpeobpasoBa- HWM

M CTPOMTb KOMMO3WLMKM MPOCTEMILMX NPeo6pa3oBaHMi
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8.1 OnpeaeneHue U npocTemiume ®opMynmpoBaTth orpejenieHue ABUNKEHUA Urypbl, AoKasbl-
CBOMCTBA JBMKEHMM 1 BaTb NpocTeMiumMe o6Lpe CBOMCTBA [ABMMKEHWM, MNpOYUTaTb O
CBSI3M F€OMETPUYECKUX M PeasibHbIX ABMKEHUM
8.2 CBoMcTBa Uryp, CoxpaHsioime- dopMyMpoBaTb CBOMCTBa Uryp, COXpaHsoLWmMecs npu Asu-
CA NpU ABUKEHUU 1 KeHMAX
8.3 MapannenbHbll NepeHoc 1 JlokasbiBaTb  XapaKTepHOe CBOMCTBO MepeHoca: MepeHoc
ABNAETCA ABWUKEHMEM, COXPaHAILWMM HanpaBiaeHua. M3obpa-
¥aTb GUrypbl, NoslyYeHHble NePEHOCOM
8.4 LleHTpanbHaa cMummeTpus 1 JloKka3blBaTb, YTO LEHTpasibHaA CUMMETPUA ABNAETCA JBMXKe-
HMeM. M3o06paxkaTb Urypbl, MOJyYeHHble MNpU  LiEHTpasibHOM
CUMMETPpUM. [loKa3blBaTb XapaKTepPHOE CBOMCTBO LiEHTpasib- HOM
CUMMETPUM — M3MEHEHME HaNpaB/eHUM Ha NPOTMBOMO- JIOXKHbIe
8.5 OceBasa cMMMeTpMA Ha noc- JloKasblBaTb XapaKTEPHOE CBOMCTBO OCEBOM CUMMETPUM —
KOCTH 1 Ha/MuMe NpsIMOM, COCTOSILLEM M3 HEMOABMUAKHBIX TOYEK
8.6 3epKanbHasa CUMMeTpUA 1 JloKa3biBaTb XapaKTepHoe CBOMCTBO 3epKa/lbHOM CUMMETpUM —
Ha/IMuMe NIOCKOCTU, COCTOALLEM M3 HEMOABMKHBIX TOYEK
8.7 [MoBOpOT Ha NIOCKOCTH dopmynmpoBaTb onpejesieHMe MNOoBOpPOTa Ha MJIOCKOCTY.

®opMyIMpoBaTh M [JOKasblBaTb, YTO MOBOPOT ABAETCA JBMW-
KEHMEM




8.8

Knaccndukauma aBMKEHUM Ha
NJOCKOCTH

MoHUMaTb, 4TO Nt06OE ABUMKEHME ABNAETCA OLHUM M3 BMIOB
,D,BVI)KEHVII‘/'I! NOBOPOTOM, 6o napananebHbIM nepeHocom,nM6o
CKOJ'Ib3F|LLl,eﬁ CVIMMeTpVIel;li, YaCTHbIM C/ly4HaeM KOTOpOl;lI ABNAETCA
oceBaA CMMMETPUA

8.9

PaBeHcTBO pUryp M ABUNKEHUA

®opMynMpoBaTb [ABa (PaBHOCMJ/IbHbIX) BapMaHTa paBEHCTBa
duryp. MpoBepuTb, YTO JaHHOE paHee onpejefieHue pa-
BEHCTBA TPEYroJIbHUKOB PaBHOCK/IbHO HOBOMY OMpeeNEHMI0 UX
paBeHCTBa

9.1

O6Lee NoHATUE O CUMMETPUM
Guryp. Buapl cummetpun uryp

®opMyMpoBaTb, YTO 3HAYMT urypa o61ajaeT CUMMETPUEN.
KnaccuduumpoBaTtb cUMMETpHM bUrypbl MO BUAAM ABUNKE- HUM.
Mpu1BOAMTL NPUMEPbI CUMMETPUYHBIX FTEOMETPUYECKUX DUTYP U
peasbHblX  MpeameToB.  M3o6pakatb M MOZEeNMpoBaTb
CMMMETPUYHbIE Urypbl

9.2

®urypsl, o61agarolme nepeHoc-
HOM CMMMeTpHen

JloKasblBaTb HeorpaHU4YeHHOCTb Uryp, obnajanlmx nepe-
HOCHOM CMMMeTpMel. PacnosHaBaTb M KOHCTpyMpoBaTb GOp-
Jtopbl U MapKeTbl

9.3,9.4

JNEeMEHTbl  CUMMeTpUM  uryp.
CMMMETPUA NpaBMJ/IbHBIX MHOMO-
Yro/IbHUKOB

PacnosHaBaTb 3/1€MEHTbI CMMMETPMM MPOCTEMLIMX CUMMe-
TPUYHBIX duryp. dopmynnposaTb onpesgeneHue durypbl Bpa-
LeHuA

9.4, 9.5

CUMMETPpUA  MPaBUJIbHBIX  NMpa-
MWMA U Npu3M. MpaBu/IbHbIE MHO-
rorpaHHUKK

I'IepeqwcnﬂTb 3/1IEMEHTbI CMMMETPUKN  NMpaBUJIbHbIX NUpaMng U
NPU3M. I'IepeqmcnﬂTb 1M MoaennpoBaTtb rMpaBU/ibHblE MHOrO-
rPaHHUKK

10.1

Mpeo6pasoBaHue noaobma 1 ero
npocTeiime CBOMCTBa

O6BACHATD M MANIOCTPUPOBATL MOHATME MoJo6MA  uryp.
MpuBoaMTb npuMepbl NOAO6HbIX duryp. JokasbiBatb Npo-
CTelluMe CBOMCTBA NoAo6MA. Bblaenatb ABMKEHME KaK 4vacT-
HbIM C/lyYal nogo6us
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10.2 [oMoTeTHA 1 JloKasbiBaTb CBOMCTBA FOMOTETHM
10.3 CBo¥cTBa NOAOGHbIX Uryp 1 MpeacTaBnATb Nogobue Kak pesynbTaT NnociefoBaTeslbHO Bbl-
MOJIHEHHBIX TOMOTETMM M ABMNKEHMs. [JloKasbiBaTb CBOWMCTBA
noao6um
10.4 Mpu3Hakn nogo6umsa Tpeyrosb- PaccmoTpeTb YacTHbIM ciyyait nofo6Hbix (uryp — nogo6Hble
HWMKOB 1 TPeyrosibHMKM. JloKasbiBaTb €ro PaBHOCWMJIbHOCTb MpeXHeMYy
noaxoy K MoAobuio TPeyronbHWMKOB, OMNpeAenéHHOMY uYepes
NPOMNOPLMOHAIBHOCTb UX CTOPOH
Peluenue 3amay 2 PewwaTb 3agaum no Bcen teme «logobue»
KoHTponbHas pabota Ne 2 1 KoHTponbHas paboTa no rnase «[lpeobpa3oBaHus»
naea Ill. FTeomeTpusa kpyra 20

1.1

CBo¥icTBa X0pA4

®opMyIMPOBaTh M A0Ka3biBaTb CBOMCTBA XOPZ OKPYKHOCTM.
®opMyNMpoBaTh onpejesieHue LeHTPaibHOMo yria

11.2

KacaHue npsamon 1 oKpy»KHOCTH

®opMyNMpoBaTh onpeaesieHMe KacaTeNlbHOM K OKPYXHOCTM.
JloKasblBaTb TEOPEMY O KacaTeflbHOM K OKPYXKHOCTH

B3anMMHoe pacnosoxeHue nps-
MOW M OKPY}KHOCTH

KnaccuduumpoBatb ciyyam B3aMMHOIO PacrosioKeHUs Mps-Mom
M OKPYKHOCTM

[pagycHaa mepa ayru OKpyx-
HOCTH

®opMyMpoBaTh onpeseneHns rpasyCHOM MEpPbI Lyrv OKpYK-
HOCTM M paBeHCTBa Ayr. BblumcaaTb rpasycHble Mepbl ayr




11.4 M3mepeHue BNMCaHHbIX YrioB ®opMynrpoBaTb onpefesieHue BMMCAHHOro Yrna, JoKasbiBaTb
Teopemy 006 M3MEPEHUM BMMCAHHOrO yraa M BbIBOAWUTH €&
cnefcTBmA. BbluMcnAaTb BNMCaHHbIE Yribl

11.5 MponsBegeHne OTPE3KOB XOpPA JlokasbiBaTb TeopeMy O MpOM3BEAEHMM XOPA MU BbIYMCNIATb
OTPe3KMU XOp[,

MpousBeaeHne  oTpe3koB  ce- JlokasbiBaTb TEOpembl O MNPOM3BELEHUM OTPE3KOB CEKYLUXMU
KYLLMX KBajpaTe KacaTe/lbHOM. BblYMCNATb OTPE3KM CEKYWMX M Ka-
caTtesibHble

11.6 B3arMHoe pacnosioxeHue aByx KnaccnduuppoBatb B3aMMHOE pacnosioKeHWe [BYX OKPYK-

OKpY*KHOCTEMN HOCTEM B 3aBMCMMOCTM OT WX PaJMyCOB M PACCTOSHUS MEXAY
LleHTpamM
12.1 OKpY»HOCTb, OMnMCaHHasA BOKPYr ®opMympoBaTh onpegenieHre ONUCAHHOM BOKPYr MHOMOYroJib-
MHOroyrosbH1Ka HMKA OKPYXXHOCTU, MNPUBOAMTbL MNPUMEPbI MHOrOYroJIbHUMKOB,
UMEIOLLMX OMMCAHHY OKPYXXHOCTb U HE MMeloWMX €€, [0Ka3bl-
BaTb TEOPEMY 06 OKPYKHOCTHM, ONMCaHHOM BOKPYT TPEYroJibHMKa
Paamyc oKpy»*KHOCTH, ONMCAHHOM BblpaxkaTb pajMyc OMMCAHHOM BOKPYr TPEYro/ibHUKa OKpYXK-
BOKPYF TpeyroJibH1Ka HOCTM Yepe3 CTOPOHY TPEeYrosbHMKa M CMHYC MpOTUBO/IENA-
wero yrna. Kak cneacteue 3T1oM opMysibl NOSYYUTb TEOPEMY
CMHYCOB
12.2 OKpY*KHOCTb, BMMCaHHaA B MHO- dopmynrpoBaTb OnpefenieHMe BMMCAHHOM B  MHOFOYrOJIbHMK

royroJibHMK

OKPYXHOCTW, MPUBOAUTL MPUMEPbI MHOMOYrO/IbHUKOB, MMEH0-
LWMX BrMCaHHYIO OKPYXHOCTb M He MMeloWMxX €€, AoKasblBaTb
TeopeMy 06 OKpYXHOCTW, BMWMCAHHOM B TPEYrosbHWK. Bbipa-
31Tb M/IOWAAb TPEYroJibHMKa Yepes NepuMeTp M paguyc Bru-
CaHHOM B HEr0 OKPYXHOCTM




IIpooonscenue

Home Konu- XapaKTepucTuKa OCHOBHbIX BMOB
0 HKTZ CopepkaHue matepuana 4yecTBo [eATeNIbHOCTU yYeHMKa

y YacoB (Ha ypoBHe y4Ye6HbIX JEMNCTBUI)

12.3 3ameuvaTesibHble TOYKM  Tpe- Jloka3blBaTb TEOpPEMy O TOUKE NnepeceyeHns MesuaH Tpe-
YronbHMKa 1 YrosbHMKa
OKpYyKHOCTb Jinepa 1 JoKasbiBaTb TeopeMy 06 OPTOLEHTPe TpeyroJibHUKa

13.1 M3mepeHue O/WMHbl  KPUBOW. JlokasaTb, Y4TO AJIMHAa OKPYXHOCTU MPOMNoOpLMOHasibHa eé pa-
JNvHa OKpyXHOCTH 1 anycy

13.2 JnvHa ayrm oKpyXHOCTH 1 BbluMCNATb A/IMHBI AYr OKPYXHOCTM, 3Has MX rpafyCHble Mepbl

13.3 M3mepeHue nowaam naoCcKom BbiBecTn hopmyny ana niowaam Kpyra. Belamcnates naowaam
Gurypsl. Mnowaap Kpyra 1 Kpyros
Mnowaab cekTopa 1 BbluncnAaTb naowagb CeKTopa Kpyra, 3Has rpafycHyt mMepyero

ayru

13.4, Yucno n. Apxmmeg 1 O3HaKOMMTbCS C UCTOPUEN, CBA3AHHOM C YMC/IOM T, @ TaKKec

13.5 OOCTMXEHMAMU Apxumeza U ero posiblo B HayKe
PeweHne 3agay no Teme PelieHre BblMMCIMTENbHBIX 3aZjay, CBA3AHHBIX C OKPYXK-HOCTbIO
«OKPYXHOCTb M Kpyr» 1 U Kpyrom
KoHTponbHaa pabota Ne 3 1 KoHTponbHasa pabota no teme «OKpYKHOCTb U Kpyr>
MToroBoe noBTOpeHME U UTOrO-
Bas KOHTPO/bHaA paboTa 7




B. ®. byty3oB u ap. «Feometpus, 7», «Feometpus, 8», «eometpua, 9»

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada Cofep:kaHue MaTepuana 4ecTBo [eATeNbHOCTM YYEeHMKa
M NyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AEMCTBMUM)
7 Kjaacc
Mmaea 1. HayanbHble reomeTpuyeckue 12 MCrob3oBaTb CMMBOIMYECKYIO 3amWCb AN 06GO3HAuYeHMs:
cBefeHus TOr0, YTO AaHHAsA TOYKA MPUHAAMIEKMUT (HE MNPUHALIEKMT)
JaHHOM nNpsAMOM; (OPMY/IMPOBaTb OTBETHI HA BOMPOCHI:
81 MpocTeiwme reomeTpuyeckue CKOMbKO MPAMbIX MPOXOAMT Yepes /JBe JaHHble TOUKM?
¢urype! 2 CKOJIbKO 0BLLMX TOYEK MOTYT MMETb ABe Npsmble?
nn. 1, 2, 3 Touka, npsamas, oTpesoK. Jlyuu O6BACHATb, YTO TAaKOe OTPE30K, Jiy4, MOJYMNIOCKOCTb, Yrof;
MoyMIoCcKoCTb. Yron 2 u306paxkaTb M PpacrosHaBaTb YKasaHHble MpoCTEN- LiMe
durypbl Ha yepTexax.
§2 CpaBHeHWe OTpe3koB U yrnos 2 O6bACHATb, KakMe GUrypbl Has3bIBAlOTCA PaBHbIMM, Kak
nn. 4, 5 PaBeHCTBO reomeTpuyeckux pu- CPaBHMBAIOTCA M M3MEPAIOTCA OTPE3KM M YI/ibl, YTO TaKoe
ryp. CpaBHeHWe OTPe3KOB U yrios 2 cepefvHa oTpe3Ka M GMCCeKTpMca yria, 4To Takoe rpagych
rpagycHas Mepa yrnia, KakoM Yros HasbiBaeTCA MPAMbIM,
§3 U3mepeHne oTpe3koB U yrnos 3 OCTPBIM, TyMbiM, Pa3BEpHYTHIM.
n.6 M3ameperme oTpeskos 1 O6BACHATb, KakMe Yr/bl Ha3blBAlOTCA CMEXHbIMM M Kakue
7 W3mepeHne yrnos 1 BEPTMKa/IbHbIMK; (DOPMYIMPOBATb M 06OCHOBbLIBATL YTBEPHK-
PeweHue 3agay 1 JIEHUA O CBOMCTBAX CMEXKHbIX M BEPTMKAJIbHbIX YTr/I0B.
O6bACHATb, Kakue MNpsiMble HasblBAlOTCA NepneHAUKYNsp-
§4 MepneHaukynApHLIe npaMbie 3 HbIMM, KaKOM OTPE30K HasblBaeTCA MepreHAMKYIAPOM,
n.8 CMexHble 1 BePTUKA/IbHbI@ YT /bl 1 NPOBEAEHHBIM M3 AaHHOM TOYKM K AaHHOM NPAMOM, YTO Ta-
-9 MepneHAnKynApHble npAmble. Koe TeopemMa M JoKa3aTe/IbCTBO TeopeMbl; (opMyanpoBaTb
MepneHAMKYAp K MPAMOJ 2 M [OKasblBaTb TEOPEMbl O CYLLECTBOBAHMW U O €AMHCT-




IIpooonscenue

Homep Konu- XapaKTepucTuMKa OCHOBHbIX BMOB
naparpada CopepkaHue matepuana 4ecTBO [eATeNbHOCTH yYeHMKa
M NMyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
PeweHne 3agay no Teme «Ha- BEHHOCTM MEpPNeHAMKYISpa K MPAMOM, a TaKXKe yTBepxKie-
YanbHble reomMeTpuyeckue cee- HWE 0 TOM, 4TO ABE MpAMbIE, MEPNeHANKYNAPHbIE K OAHOMM
aeHns» 1 TOM Xe MPAMOM, He nepeceKatoTCs.
KoHTponbHas pa6ota Ne 1 1 Pewartb 3asauM Ha J[oOKasaTe/NbCTBO WM BbIYMC/IEHMSA, MpPO-
BOJA HEO6X0AMMble AoKa3aTesibHble pacCyKaeHuA
MmaBa 2. TpeyronbHUKu 29 06bACHATb, KakaA durypa HasblBaeTCA TPEYroJibHUKOM, YTO
TaKoe BEepLUMHbI, CTOPOHbI, YI/ibl, MEPUMETP, BUCCEK- TpUCa,
85 PaBHOGeApeHHbIN TPeyronbHUK 4 meZMaHa M BbiCOTa TPEYroJibHMKa; Ha3biBaTb (M MO-Ka3blBaTb
nn. 10, 11 TpeyronbHuk. Teopema 06 yrnax Ha PMUCYHKE) ANA  JaHHOM CTOPOHbl  TPEYroJlbHU-  Ka
paBHoﬁeapeHHoro TpeyrosbHMKa 1 I'IpOTMBOﬂe)KaLLl,Mﬁ ? npunexauwme K HeM yrnbl.
n. 12 Mpu3HaK paBHOGEAPEHHOrO Tpe- O6bACHATb, KaKOW TPeyrosibHMK HasblBaeTCA paBHObGes-
YrONbHUKA 1 PEHHbIM M KaK Ha3blBalOTCA €ro CTOPOHbI; POPMYIMPOBaTb M
[OKasblBaTb TeopeMmy 06 yrjax paBHo6eApeHHoro Tpe-
n.13 TeopeMa 0 BbicoTe paBHoGes- Yro/IbHMKA, TEOPEMY, BblpaXalollyld NpPM3HaK paBHOGEA-
PEHHOIO TPEYro/ibHMKa 1 PEHHOr0 TpeyrosbHWMKa, M TeopeMy O BbICOTE paBHObesa-
Pewenune 3azau 1 PEHHOro TPeYro/ibHWKa; WJ/IIOCTPUPOBaTh AOKa3aTe/bCTBa
56 MpW3Hakm paseHcTBa Tpeyronb- 3TUX TEOpeM C MOMOLLbIO npvocmﬁ MoAenM — CKOMupo-
BAHHOrO Ha JIUCT MNpO3payHoM 6Gymarn paBHOGEePEeHHOro
Hukos 6 TPeyrosibHMKa; 06BACHATb CMbICA C/10Ba «MPU3HaK».
nn. 14, 15 PaBHble TPeyro/ibHuKM. Mepabiit O6bACHATb, KaKMe TPEYro/IbHMKM Ha3bIBAIOTCA PaBHbIMM;
Np13HaK paBeHCTBa TPEYrojib- dopMynnpoBaTb M AOKasbiBaTb TEOPEMbl O MpM3HaKax pa-
HWMKOB 1 BEHCTBA TPEYro/IbHMKOB; MCMO/Ib30BaTb  KOMMbIOTEPHbIE
PeweHune 3agay 1 BO3MOXHOCTM [Nl HANIOXEHMS OAHOro TPeYro/bHMKa Ha
n. 16 BTOpOI NpU3HaK paBeHCcTBa Tpe- ZpYroi B xoZle [0Ka3aTe/bCTBA 3TUX TEOPEM.

YroJibHMKOB




n. 17

TpeTun Nnpu3HaK paBeHCTBa Tpe-
YrOJIbHMKOB

Pewenne 3apau 2
§7 lMpsimoyronbHble TPeyrofbHUKN 11
n. 18 MpAMoOyronbHUK 2
n. 19 Buapl TpeyronbHuKoB 1
n. 20 MpsAMOYro/ibHbIM TpeyronbHUK

c yrnom B 30° 2
n. 21 [pu3HakM paBeHcTBa MpPAMO-

YroJibHbIX TPeYro/ibHMKOB 1
n. 22 CepeauHHbIM NepneHanKynsap K

OoTpe3Ky 2
n.23 CBOMCTBO BUCCEKTPUCHI Yraa 1

Pelwenne 3aga4 2
§8 COOTHOLWEHUA MeXay CTOopo-

HaMu U yrnamu TpeyrosibHMKa 5
n. 24 HepaBeHCTBO TpeyrosbHWKa 1
n. 25 TeopeMbl 0 COOTHOLLEHUAX MEX-

Ay CTOpOHaMM W yrnamu Tpe-

YrosbHUKA 2
n. 26 CyMMa yriioB TpeyrosbHuMKa 2

Pewenne 3apay no Teme

«TpeyronbHUKNU» 2

KoHTponbHas pa6ota Ne 2 1

O6BbACHATb, YTO Takoe MPAMOYro/IbHUK; OpMy/IMpoBaThb

M [l0Ka3blBaTb TEOPEMY O MPOTMBOMOJIONHbBIX CTOPOHAX Nps-
MOYro/lbHMKa U CeficTBUE U3 HEE, MO3BOJIAIOLLEE MPOBECTU
KnaccudUKaLmio TpeyrosibHUKOB MO Yriam; 06bACHATb, Kak
Ha3blBalOTCA  CTOPOHbI  MPAMOYIO/IbHOrO  TPEYroJIbHMKA;
(opmyMpoBaTb M [JOKa3biBaTb TEOPEMbI O NPAMOYT0J/ib- HOM
TpeyrosibHMKe C yrnom B 30°, O MpM3HaKax paBeHCTBa
NPSMOYrO/IbHbIX TPEeYroJIbHUKOB.

O6bACHATb, UYTO TaKoe YCJ/IOBME M 3aKJ/IOYEHWE TEOPEMbI,
KaKkas Teopema HasblBaeTcA 06paTHOM K JaHHOM; MpUBO-
O1Tb MpUMEPpbI, Korja obpatHas Teopema MMeeT MecTo (He
umeeT mecTa); GopMy/IMPoBaTb M A0Ka3blBaTb BE TEOPE-Mbl
O CepeauHHOM nepreHAMKynape K OTpesKy (npAmyto u
0o6paTHyl) M ABe TeOpeMbl 0 BUCCEKTpUCe yrna (Npsamyto m
06paTHyt0); 06bACHATb, YTO TAKOE reOMEeTpUYeCcKoe Me-CTo
TOYeK, U NPUMBOAUTL COOTBETCTBYIOLLME NMPUMEPDI.
®opMynmpoBaTb M JAOKas3biBaTb TEOpPeMy O HepaBeHCTBe
TPeyrosibHMKa, ABe TeOPEeMbl O COOTHOLLEHWUAX MeXAY CTOo-
pOHaMM M yrnamu TpeyrosbHMKa (NpAMY0 M 06paTHyHo),
06bACHATb B CBA3M C 06pPATHOM TEOPEMOM, B YEM COCTOMT
MeToj [oKasaTesIbCTBa OT MPOTMBHOIO, W MPUBOAWUTL ApY-
rve npumepbl NMPUMEHEHUA 3TOro MeToza; (popmyupoBaTtb
M [0KasblBaTb TEOPEMY O CYyMME Yr/loB TPeyrosbHWKa M eé
cnefCcTBUe — YTBEPKAEHWE O BHELLUHEM Yrjie TPeyrosbHMKa.
PelwaTb 3aga4M Ha BbIYMC/IEHMA W [OKa3aTeNbCTBO, Bblje-
NS B KaXKAOM 3ajade YC/I0BME M 3aK/I0YEHME; BbICTpamBaTh
B 3a/layax Ha J0Ka3aTesIbCTBO JIOMMYECKYK LEeMb PacCy-
JEHWN; MHTEPNPETMPOBATb MOJIyYEHHbIM pe3y/ibTaT M COMO-
CTaB/ATb €ro C YC/0BMEM 33aauu




IIpooonscenue

Homep Konu- XapaKTepucTuMKa OCHOBHbIX BMOB
naparpada Copep:kaHue maTepuana 4ecTBO AeATeNIbHOCTU YYEHMKA
M NyHKTa yacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
MaBa 3. OKpyXHOCTb 20 O6bAcHATb, 4YTO Takoe onpegenieHne; HOpMyIMPOBaTb
onpeseNieHnsa OKPYKHOCTM M CBA3AHHbIX C HEW MOHATUM
89 OTpesku 1 yrabl, cBsA3aHHbIeC (LeHTp, paamnyc, xopaa, AMameTp, Ayra, LeHTPabHbIAYron);
OKPY>XHOCTbO 10 uccnefoBaTb M M300paxkaTb B3aMMHOE pacrosioXke- Hue
n. 27 OnpegesieHne OKpYKHOCTH 1 NMPSMOM M OKPYXXHOCTU B 3aBMCMMOCTM OT COOTHOLUE- HMS
n. 28 B3anmHoe pacnosioxkeHue nps- MEXIY PaZMyCOM OKPYKHOCTU M PacCTOAHMEM OT €€ LieHTpa
MOM 1 OKPYXHOCTH 2 [0 npaAMoi; hopMyaMpoBaTb M JOKasblBaTb TeO- pemy O
n. 29 KacatenbHas 2 CBOMCTBE KacaTe/lbHOM M 06paTHyl0 Teopemy (MpU3HaK
n. 30 Xopapbl v ayru 1 KacaTesIbHOM).
n. 31 Yron Mexay KacartesibHou M Xop- O6bACHATb, YTO Takoe rpajycHas mMepa LyrM OKPYMKHOCTMU;
fon 1 dopMyMpoBaTh M JOKasblBaTb TEOPEMY 06 Yyrie Mexay
n. 32 BrivcaHHbin yron 2 KacaTesIbHOM M XOPZAOM M Teopemy O BMMCAHHOM Yyrie.
PelueHune 3agau 1 06bACHATb, YTO TaKoe 3aJayM Ha MOCTPOEHWe; pellaTb
npoctenwue (6a3oBble) 3ajayM Ha MOCTPOEHME (MOCTPO-
§10 3apauv Ha nocTpoeHue 7 p ( ) “,q P ( P
o €HMe TPeyrosibHMKa no TPEM CTOPOHaM; MOCTPOEHWE yrna,
nn. 33, 34 MoCTpOEHUA UMPKYIIEM U JIMHEN-
o PaBHOrO [JJ@aHHOMY; MOCTPOEHWE GUCCEKTPUCHI Yraa; Mo-
KoM. lMocTpoeHue TpeyrosibHMKa
. CTPOEHWE CepeAMHHOro MeprneHAMKyaspa K OTPe3Ky; mno-
no TpémM CTOpoHam 1 . . o
CTPOEHUWE MPAMOM, MEPNEHAMKYNAPHOM K AaHHOM; MOCTPO-
nn. 35, 36 MocTpoeHune yrna, paBHOTO AaH- €HMEe NpAMOYro/IbHOrO0 TPeyrosibHMKa Mo rMMoTEHy3e M
HOMy. [locTpoeHue 6MCCeKTPHCHI KaTeTy; MOCTPOeHMe KacaTeslbHOM K OKPYXKHOCTM), a TaKKe
yrna 2 60/iIee C/IOXKHbIe 33aJayM, MCMosib3ys YKasaHHble MNPOCTEeN-
nn. 37, 38 MocTpoeHne cepeamHHOro nep- LIMe; COCTaBNATb MJaH PelleHMs Gonee COXKHBIX 3ajay, B
neHA1KyIApa. I'Iocrpoegme npAa- KOTOPOM Ha KaXX[OM LLare BbIMOJ/IHAETCA Kakoe-TO OAHO W3
MOW, NEpNeHAMKYIAPHOM K JaHHOM 2

npocTerwmx (6a3oBblX) MNOCTPOEHMM; aHa/M3MPOBaTb




nn. 39, 40 MocTpoeHue NPAMOYro/ibHOro MOJIyYEHHbIN pe3y/ibTaT, COMOCTaB/IAA €ro C YC/I0BUEM 3a-
TpeyrosibHMKa Mo runoTeHyse u [auu; 1cciefoBaTb BCE BO3MOXKHbIE CJlydam
KateTy. [locTpoeHUWe KacaTeslbHOM 2
PeweHne 3agay no Teme
«OKpPYXHOCTb»
KoHTponbHasa pa6ota Ne 3
UtoroBoe noBTopeHue. Pele-
Hue 3agay
KoHTponbHasa paborta Ne 4
Bcero 68
8 kaacc
BBogHoe noBTOpEHue 2
Fnaea 4. MapannenbHOCTb 16 ®opMy/IMpoBaTh  OMpejesieHne  NapassiesibHbIX  MPAMbIX;
06BACHATb C MOMOLLbI PUCYHKA, Kakue Yrjbl, 06paso-
8§11 MapannenbHble Npsavbie 9 n prcyhka, yrl, P
BaHHblE MpPM MEpeceyeHnM ABYX MPAMbIX CEKyLeM, HasblBa-
n. 41 [pr3HaKkn napannenbHOCTU ABYX
5 IOTCA HAKpecT NexalWmMM, Kakue OAHOCTOPOHHMMM M Ka-
MPAMEIX KMe COOTBETCTBEHHbIMM; (OPMy/IMpOBaTb M  [OKasblBaTb
n. 42 OcHosHas Teopema o napan- TEOpEMY M CNEeACTBUA M3 Hed, BbipawalolMe MpU3HaKM
NIENIEHEIX MPAMBIX 2 napaf/ieNIbHOCTU ABYX MPAMBIX, OCHOBHYID TEOpeMmy O na-
n. 43 CeoiicTBa MapasiefibHbIX MpSMbIX 2 panfiefibHbiX MNPSAMbIX, TEOPEMY WM CNEACTBMA M3 HeE€, Bbl-
n. 44 Yr/bl € COOTBETCTBEHHO Mapasi- paskatolLpe CBOMCTBA NapaniesibHbIX NPAMbIX.
NI€NbHbIMM - UM NEPNEHANKYNAD- O6BbACHATb, YTO TaKoe aKCMOMbl FEOMETPMM M KaKMe aKCu-
HbIMWU CTOpOHaMM 1 OMbl YK€ MCMONb30Ba/IMCb pPaHee, Kak CBs3aHbl MeXAy Co-
n. 45 06 aKcromax reomeTpuu 1 60l aKcMoMa CylecTBOBaHMA NPAMOYFO/IbHMKA C /ABYMS
Pewenue 3agauy 1 AAHHbIMU CMEXHbIMM CTOPOHAMMU, NPUHATaA B JAaHHOM Kypce
reoMeTpuMm, M  aKCMOMa  Mapaji/iesibHblIX  MPSAMbIX,
MCMOJIb3YIOLASACH BO MHOTUX JAPYrmX y4ebHMKax.




IIpooonscenue

Homep Konu- XapaKTepucTuMKa OCHOBHbIX BMOB
naparpada Copep:kaHue maTepuana yecTBO [eATeNbHOCTH yYeHMKa
M NMyHKTa yacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
§12 BnucaHHas M  onucaHHas dopMyMpoBaTb M AOKasblBaTb TEOPEMbl O MEpeceyvyeHmmr B
OKPY)XHOCTU 4 O/IHOM TOYKE BUCCEKTPUC TPEYroJsibHMKA, O MEPECEYEHMM B
n. 46 TeopeMa 0 nepeceyeHun ouc- O/_'J,HOI‘;i TOYKe CcepelnHHbIX nepneHaMKysApoB K CTOpPO- Ham
CEKTPUC TPeyrosibHMKa 1 TPeYro/bHuKka, O  CYWeCTBOBaHMM M @AMHCTBEHHOCTH
n. 47 BrMcaHHash OKPYKHOCTb 1 BMMCAHHOM B TPEYro/IbHWUK or(pym?ocm, 0 CyLlecTBOBa- HMU
n. 48 TeopeMa 0 nepeceueHMM cepe- M eAMHCTBEHHOCTM  OMMCAHHOM OKOJIO  TpeyroJibHWKa
JMHHbIX NEepreHAUKYNAPOB K CTO- OKpYy¥KHOCTH.
POHaM TPeyro/bHMKa 1 PelwaTb 3agayM Ha MOCTpOeHWe, AOKa3aTe/NbCTBO M BblYMC-
0. 49 ONMCaHHas OKPYKHOCTb 1 /leHns, CBA3AHHbIE C MOHATUEM Napas/esbHOCTH MPAMBIX U
MOHATUAMM BMMCAHHOM B TPEYrOJIbHWMK M OMUCAHHOW OKOJI0
Pewenue 3apay no teme «la- HEro OKPY}KHOCTEMN, ONMpasch Ha 6a30Bble 3aJa4M Ha NOCTPO-
pannenbHOCTb» 2 €HWe, MPOBOAA B XOAE peLleHMA HEOOXOAUMble [oKasaTe lb-
KoHTponbHas pa6oTta Ne 1 1 Hble pacCy:KAEHWA, BbINOJHAA HYXKHble AOMNOJHUTENbHbIE
NMoCTPOEeHUs
maBa 5. MHOroyronbHuUKu 22 O6BACHATb, YTO TaKOE€ MHOrOYro/lbHWMK, €ro BepLUMHbl, CTO-
POHbI, AMaroHasM, BRAMCaHHas M OMMCAHHAA OKPYKHOCTM;
8§13 MHoroyroanm( 5 d)OpMynMpOBaTb onpegeneHne BbINyK1I0ro MHOIMoyroJibHMKa;
BbIBOAUTb (DOPMYJly CYMMbI YIJI0B BbIMYK/IOrO N-YrOJIbHUKA;
n. 50 BbiNyK/1bIM MHOTOYrO/IbHUK 1 dopMynmpoBaTtb onpeaenieHMe MpaBMIbHOIO MHOMOYroJib-
n. 51 YeTbIpEXYroNbHMK 2 HMKA; JAOKasblBaTb TeOpeMbl 06 OKPYKHOCTM, OMMCaHHOM
n. 52 MpaBu/IbHbIE MHOTOYIO/IbHMKM 2 OKO0J/I0 MPaBM/IbHOrO MHOMOYFO/IbHUKA, M OKPYKHOCTM, BMM-

CaHHOM B Hero; CTPOWMTb HEKOTOPble MPaBMJIbHbIE MHOMO-
YrOJIbHUKM.




§14 Mapannenorpamm 1 Tpaneuus 9
n.53 CBoMCTBa Mapasiesiorpamma 2
n. 54 lpr3HakM napannienorpamma 2
n. 55 Mpr3HaKkn NpAMOYrosibHMKa 1
n. 56 Pom6 1
nn. 57, 58 Tpaneuua. CUMmeTpUs 2
PeweHne 3agay 1
§15 Teopema Paneca 5
n. 59 CpeaHaa MMHMA TpeyrobHMKa 1
n. 60 CpegHaa nuHMA Tpaneumm 1
n. 61 Teopema daneca 1
n. 62 Teopema o nepeceyeHmMm meamaH
TpeyrojibHWKa 1
n. 63 Teopema 0 nepeceyeHnn BbICOT
TpeyrosbHWKa 1
PeweHune 3agay no teme «MHo-
royronibHUKu» 2
KoHTponbHaa pa6ota Ne 2 1

®opmyIMpoBaTh M AOKa3biBaTb YTBEPKAEHWSA O CBOMCTBE
CTOPOH OMWCAHHOrO YeTbIPEXYroJibHMKA M O CBOMCTBE
YI/I0B BMMCAHHOMO YeTbIPEXYro/ibHUKa; (DOPMYIMPOBaTh
o6paTHble YTBEPKAEHMS.

®opmyIMpoBaTh onpeaenieHns 1 n3obpakaTb napasnneno-
rpamMm, MpsMOYrofibHUK, POM6, KBaapart, Tpaneumto, pas-
HO6eAPEHHYI0 M MPAMOYro/ibHYl0 Tpaneumu. Gopmympo-
BaTb M [J0Ka3blBaTb YTBEPKAEHWSA O CBOMCTBAX M MpM3HaKax
napasnesorpamma, NpsMOYrosibHMKa, pomba, KBaapaTa;
UCCNeioBaTb CBOMCTBA YETHIPEXYTOJIbHUKOB C MOMOLLbIO
KOMIMbIOTEPHbIX MPOrPamM.

®opmyMpoBaTh onpefeneHns huryp, CUMMETPUYHBIX
OTHOCMTE/IbHO TOYKM U CUMMETPUYHBIX OTHOCMUTEJIbHO
NPAMOM; NPUBOAUTL NMPUMEPbI CUMMETPUYHBIX DUTYp; Ha-
XOAWTb 3/IEMEHTbI CUMMETPUM B M3BECTHBIX BUAAX MHOO-
Yro/IbHUKOB.

®opmyIMpoBaTh U JI0Ka3blBaTb TEOPEMbl O CPeAHeN /iu-
HWUW TPEYro/ibHMKa, O CPeAHeN JIMHUM TpaneLmm, Teopemy
®daneca, TeOpeMbl 0 NEPeCceYeHnn MeuaH TpeyroibHu1Kan o
nepeceyeHnn BbICOT TPeyroJsibHMKa.

Pewatb 3aayM Ha NOCTPOEHME, [OKa3aTeNbCTBO M Bbl-
UMCNIEHUA; MOLEIMPOBaTb YC/I0BME 334a4u C MOMOLLbIO
yepTexa; NpoBOAUTH LOMOJIHUTE IbHbIE MOCTPOEHUS B XO-4e
pEeLeHns; MCMob30BaTb M3BECTHbIE YTBEPKAEHUA

0 CBOWMCTBaX M MpM3HaKax YeTblpEXYro/IbHUKOB




IIpooonscenue

Homep Konu- XapaKTep1CcTMKa OCHOBHbIX BMAOB
naparpada CopeprkaHue maTtepuana 4ecTBO AeATENbHOCTU YYEeHUKa
M NyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
maBa 6. PewweHne TpeyronbHUKOB 24 ®opMynmpoBaTb onpeaesieHna U UAIICTPUPOBaTb MOHA- TUA
KOCMHYCa M CMHyca OCTPOro yrjia MpAMOYro/IbHOro
§16 KocuHyc 1 cuHyc ocTtporo yrna 8 TPeyroJibHMKa; A0Ka3biBaTb, YTO €C/IM OCTPbIM Yroa OAHO-To
n. 66 MponopuuoHabHble OTPe3KM 1 NPAMOYro/IbHOFO  TPEYroJibHMKA paBeH  OCTPOMY  Yrjy
n. 67 KOCVIHyC OCTpOro yrnia 1 APYyroro npAMoyroJibHoro TpeyrosibHMKa, T0 KOCUHYCbl 3TUX
n. 68 CuHyC ocTporo yrna 1 YrI0B  paBHbl M CUHYCbl 3TUX YIr/JI0B TaKXe paBHbl;
¢dopMynimMpoBatb M JoKasbiBaTb Teopemy [udaropa; 06b-
n. 69 CpefgHee  reomeTpuyeckoe U
ACHATb, 4YTO TaKOe 30/10TO€ CeYeHue, CTPOMTb 30/10Toe
cpeaHee apudMeTMYECKoe ABYX
voB 1 ceyeHue AaHHOro oTpeskKa.
oTpes dopmynmpoBaTb oOnpedeneHus CuHyca M KOCMHyca Ans
n.70 Teopema Mudaropa 2 yrnos ot 90° go 180°, onpeAeneHMa TaHreHca M KOTaHreHca;
n. 71 3o0n0T0€ CeyeHue 1 BbIBOAUTb (DOPMY/ibl MPUBEAEHMA M OCHOBHOE TPUIOHOMET-
Pewenune 3agau 1 pUYeCKOEe TOXKAECTBO, CbOpMynMpOBaTb M [OKa3biBaTb TEO-
peMy CMHYCOB 1 TeOpEMY KOCMHYCOB; 06 BACHATb, KaK MCMOJib-
§17 TeopeMbl CUHYCOB U KOCUHYCOB 7 30BaTb 3TM TEOPEMbI B 3ajlavyax Ha peLleHMe TpeyroJibHUKa.
n.72 CHHYC M KOCMHYC yrnoB oT 90° dopMynmMpoBaTb onpefeneHne NoLO6HbIX TPeYrosbHUKOB;
no 180° 2 ¢dopMynMpoBatb M [OKasblBaTb TEOPEMbl O MpU3HAKaX
n. 73 Teopema CHHycoB 1 noAobua TpeyrosbHUKOB, 06 OTpe3Kax mMepeceKarmxca
0. 74 Teopema KOCHHYCOB 2 XOpa4, O KBajpaTe KacaTe/lbHOM; 06BACHATb, B YEM COCTO-UT
75 p 5 MeToA noAo6MA MpU  PeLleHUM 3aJay Ha MOCTPOEHUE;
n. ELUEHME TPEYTO/IbHNKOB NpUBOAMTL NMPUMEPbLI NMPUMEHEHUS 3TOFO METOAA.
518 MoRo6HLIE TPeyronbLHMKN 6 Pewatb 3agaynM Ha NOCTpPOEHWe, AOKasaTeNbCTBO MU Bbl-
.78 CBOVICTBO Yr/I0B MOAOBHBIX Tpe- YUC/IEHMA C MCMOJIb30BAaHMEM BCEr0 apceHasla HaKoMJIeH-

YroJibHMKOB

HbIX reOMeTpUYECKMNX CBEAeHMﬁ




n.79 MNpu3HaKkn nofobmua Tpeyrosib-
HUKOB 2
n. 80 Teopembl 06 oTpe3kax nepece-
KalwLMXCa XopA M 0 KBagpare
KacaTe/lbHOM 1
n. 81 MocTpoeHue nponopuuoHab-
HbIX OTPE3KOB 1
n. 82 MeTtoa noao6bus 1
PeweHne 3apay no teme «Pe-
LeHne TpeyronbHUKOB» 2
KoHTponbHasa pa6oTta Ne 3 1
Utorosoe nosTopeHue. Pelue-
HuWe 3apad 3
KoHTponbHasa pa6oTta Ne 4 1
Bcero 68
9 kJaacc
BBoagHoe noBTOpEHUe 2
Mnaea 7. BekTopbl U KOOpAWHATHI 29 ®dopmynmpoBaTb onpefeneHna U UANKCTPUPOBaTb NMOHA- TUA
BEKTOpa, €ro AJ/IMHbl, KOJJIMHEAPHbIX M PaBHbIX BEKTO- POB,
519 KOOpPAMHATLI TOUKM M KOOPAW- yrnia MeXAy BEKTOPamu; MOTMBIMPOBATL BBEAEHME MOHSATHH
HaTbl BekTopa 12 M onepaumM, CBA3aHHbIX C BEKTOPaMM, COOTBET- CTBYHOLMMM
npumepamu, OTHOCALIMMMCA K (PU3MYECKMM BEKTOPHBIM
nn. 84, 85 Ocb KoopauHaT. MpAMOYrofibHas BEJ/IMYMHAM; WCMOJIb30BaTb BEKTOPbl MPU pe-  LIEeHUMU
cucTema KoopauHat 1
reoMeTpMYecKkMx 3agau.
n. 86 BekTop 2 OGBACHATL M MAMIOCTPUPOBATb MOHATMSA MPAMOYFO/lb- HOVA
n. 87 KoopauHatel BekTopa 1 (A€KapTOBOM) CMCTEMBI KOOPAMHAT, KOOPAMHAT TOYKM




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada Copep:kaHue maTepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
M NMyHKTa yacos (Ha ypoBHe y4Ye6HbIX AEMCTBMUM)
n. 88 JnvHa BeKTopa M paccTosHue M KoOpAMHAT BEKTOpA; BbIBOAWTb M MCMO/b30BaTh MpU pe-
MeXay ABYMSA TOUKaMM 1 WweHMn 3agavy opMy/ibl KOOPAMHAT CepeaMHbl OTpeska,
n. 89 Yron Mexzy BeKTopamm 1 ONMHBI  BEKTOpa, PacCTOfHUS MeXAy [JABYMSA TOYKaMmM,
1. 90 VpaBHEHHe OKPYKHOCTH 1 YPaBHEHWSA OKPYKHOCTM M MPAMON.
O6bACHATb, YTO TaKoe OTOGPaXKeHWe MNJIOCKOCTU Ha Ccebs U B
n. 91 YpaBHeHme npAMom 2 KaKOM C/ly4ae OHO Ha3blBaeTCs [JBMKEHMEM MNI0C- KOCTH,
PeleHne 3agay 3 YTO TaKoe OCeBas CMMMETPMS, LieHTpa/ibHas CMM- MEeTpums,
napasiefibHbii NMepeHoC M MoBOPOT; 0GOCHOBbLI- BaTb, YTO
§20 Onepauuu c BeKTopamu 9 3TM  OTOGPaXeHMA NJOCKOCTM Ha ceba  ABNATCA
nn. 92, 93 CyMma BekTopoB. CBOMCTBa C/10- OBUXKEHUAMM.
JKEHMA BEKTOpPOB 3 O6bACHATb, Kakoe OToOpa)eHue MI0OCKOCTM Ha ceba Ha-
n. 94 Mpou3BeAeHIe BEKTOpa Ha YMCIO 3bIBAETCA LiEHTPA/IbHbIM noaobuem (romoteTueit); Gopmy-
JIMpoBaTb CBOMCTBA LIEHTPA/IbHOrO MOA06UA; OB6BACHATL, B
n. 95 CKanapHoe npou3BeaeHne BeK-
Kakve @urypbl nNpu LeHTpasbHOM MoJo6MM nepexoaat
Topos 2 OTpe30K, Ny4, NpsAMas, Yrosa, OKPYXHOCTb; OGBACHATb, YTO
n. 96 PasnoxeHne BekTopa nMo ABYM Takoe npeo6pasoBaHMe MOAOGMA M KaK C €ro MOMOLLb
HEKOJI/IMHEAPHBIM BEKTOPaM BBOAMUTCA NOHATUE NOLOOMA NPOU3BOJIbHBIX DUrYp.
PeweHune 3agay 2 MnnocTpupoBaTh OCHOBHbIE BWZbl ABMMKEHWM M nNpeobpa-
30BaHMI MOJO6MSA, B TOM YMCIE C MOMOLLBIO KOMIbIOTEP-
§21 FeomeTpuyeckne npeobpaso- HbIX MPOrPaMM; MCMOJIb30BaTb [BMXKEHMSA M Mpeobpas3oBa-
BaHuA 5 HWA NoJ06MA NpU peLleHnn 3aza4
n. 97 OceBasA cMMMeTpUA 1
n. 98 Juxenusa 2
n. 99 LleHTpanbHoe nozobue 1




n. 100 O nogo6mn Npom3BOJIbHbIX Uryp 1
PeweHne 3agay no Teme
«BekTopbl U KOOpAMHATLI» 2
KoHTponbHaa pa6ota Ne 1 1
Masa 8. Mnowagb 20 061bACHATb, KaK MPOM3BOAMTCA M3MEPEHME Molagen
MHOTOYro/IbHMKOB; (DOPMY/IMPOBaTb OCHOBHblE CBOMCTBA
noWasen M BbIBOAMTb C MX MOMOLLb0 hOpMYyJibl NloLLa-
8§22 Mnowaab MHOroyrosibHMKa 11
n. 101 PaBHococCTaBNI€HHbIE MHOTOYr0/1b- Zler NPSIMOYroJ/IbHMKA, TPeYroJsibHMKa, Napasiesiorpamma,
HUKN 1 Tpaneumu; AoKasbiBaTb YTBEPKAEHUE 06 OTHOLIEHMM N0-
n. 102 Mnowazb MHOrOyronbHMKa 1 WwaaeM noao6HbIX MHOMOYro/IbHUKOB.
n. 103 Mnowasab NpAMOYronbHUKa 2 BbiBoaMTb opMmybl Niowaau TpeyrosibHUKa vepes Jse
n. 104 Mnowaab TpeyrosibHMKa 1 CTOPOHbI M YrOJl MEXAY HUMM, Yepes NnosiynepMmeTp M pa-
n. 105 Mnowaab napannenorpamma 1 ZIMyC BMUCAHHOM OKPYKHOCTH, chopmyny F'epoHa.
n. 106 nnou_l'ap'b Tpaneumm nnou_la.qb 1 O6DBACHATL U MNNKOCTPUPOBATb MOHATMA pPaBHOBEJIMKUXU
n. 107 YeTbIpéxyronbHukadopmyna 1 PaBHOCOCTaB/IEHHbIX Uryp.
. 108 lepoHa 1 06bACHATD, YTO TaKoe AJIMHA OKPYXXHOCTU M MJIOLWab Kpyra;
PeuseHne 3a7ay 2 BbIBOAMTb (DOPMYJIbl A/IMHBI OKPYXXHOCTU, AJIMHbI
YTy OKPY}KHOCTM, MOWAAM Kpyra, niowajmn ceKktopa.
§23 [OnuHa oKpyXXHOCTU M Nrowaab PewaTb 3ajauv Ha BbIYUC/IEHWME MJIOWAJLEN MHOMOYroJib-
Kpyra 6 HMKOB, Kpyra W ero 4acTei, AJIMH OKPYXXHOCTM U €€ ayr
n. 109 HekoTopble hopMy/ibl, CBA3aHHbIE C MCr0/b30BaHMEM COOTBETCTBYIOLMX POPMY
C MpaBUIbHbIMA MHOIOYrOJIbHU-
KaMu 2
n. 110 JANn1Ha OKpyXKHOCTH 2
n. 111 Mnowaab Kpyra 2
PeweHne 3agay no Teme
«Mnowaab» 2
KoHTponbHasa pab6oTta Ne 2 1




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada Copep:kaHue maTepuana 4ecTBO AeATeNbHOCTU yYEeHMKa
M NMyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AEMCTBMUM)
maBa 9. HekoTopble cBegeHUsa U3 cTe- O6bACHATb, YTO TaKOe MHOrOrpaHHWK, ero rpaHu, péépa,
peomeTpumn 7 BEPLUMHbI, AMAroHanM, 4TO Takoe N-yrosibhas nipammaa, n-
yronbHas npusma, Mapaaienenunes, NpPsAMOYroJbHbIM
8§24 MHororpaHHuKM 4 napaanenenunes; u3obpaxarb 3TWM MHOIMOFPaHHMKM  Ha
nn. 112, MNpepmeT ctepeomeTpuu. lupa- yepTexe U HasbiBaTb MX 3JIEMEHTDI.
113 Muaa 1 O6bACHATb, KaK MPOM3BOAUTCA M3MepPeHMe O6BHEMOB Tenu
n. 114 Mpuama 1 KaKMMKU  pOpMyJlaMM  BbIpaKaloTCs 06bEMBI  MUPaMMUAbI,
n. 115 MocTpoeHue ceveHuit napanne- MpU3Mbl, MPSMOYroJIbHOrO Napasiesenvnesa. 3
nenvneaa 1 PelwaTb HecnoxHble 3ajayM Ha MOCTPOEHME CeYeHW na-
n. 116 [paBM/IbHbIE MHOrOrpPaHHUKM 1 pannenen1nesa. .
O6bACHATb, KaKOM MHOrOrpaHHMK HasblBaeTCA MpaBu/ib-
§25 Tena 1 NOBEpPXHOCTU BPaLLEHUS 3 HbIM M KaKue CYLEeCTBYIOT BWAbl MPaBUJ/IbHbIX MHOIOrpaH-
n. 117 Lnannap 1 HMKOB. )
0. 118 KoHyc 1 06bACHATb, 4TO Takoe UWIMHAP, KOHYC, pasBepTKM X
. 119 Cbepa 1 wap 1 GOKOBbIX MOBEPXHOCTEM, YTO Takoe wap cdepa, KaknMmM
: dopMynamu  BblpaxkaloTCA 00bEMbI  UMAMHAPA, KOHYCa,
Wrorosoe nosTtopehne. Pewe- Wwapa, M/owWwazyM BGOKOBbIX MOBEPXHOCTEM LMAMHAPA M KO-
Hue sana4 9 Hyca, miowanb cdepbl; M306paxaTb M pacnosHaBaTb Ha
KoHTponbHas pa6ota Ne 3 1 PUCYHKaX yKa3aHHble Kpyr/ble Tena
Bcero 68




A. 1. AnekcaHgpos, A. Jl. BepHep,

B. . Pbixuk «Feometpun, 8», «Feometpusa, 9»

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada CopepaHue matepuana 4ecTBO AEATEeNbHOCTU yYEHMKA
M NYyHKTa Yyacos (Ha ypoBHe y4YebHbIX AENCTBMM)
8 kuacc
NMoBTOpeHue 7
Mpu3HaKkn paBeHCTBa Tpeyrosib-
HUKOB 1
MapannenbHocTb 2
MprHUMN HeNpepbIBHOCTH 1
MpocTeiwme  cTepeomeTpuye-
CKME 06BEKTDI 2
KoHTponbHas pa6oTa Ne 1 1
naga |. Mnowaan MHOroyronbHbIX Uryp 30 OnpefeneHne OCHOBHbIX MOHATMM. PacrnosHaBaHue pas-
HbIX BWZOB JIOMAHOM, MHOMOYrO/IbHUKOB, MHOMOYTOJ/IbHbIX
51 MHOFOYFOBHMKM 11 MHOFOYrOMb- ¢uryp, pasHbix BMAOB NuMpamuz, npu3m. PucoBaHue pas-
Hble HrypI 1 HbIX BUAOB MHOTOYTO/IbHUKOB, MUPaMWUA, MPU3M. AOKasa:
. TENIbCTBO CBOWCTB BbIMYK/IOr0 MHOIOYro/ibHMKA, CpeHen
§2 Mnowaab MHOroyroabHOM durypbl 2
PeweHune 3agay 2 JIMHUM TPEYro/ibHWKa, NapassieniorpaMma, ero YacTHbIX
nn. 3.1, 3.2 Mnowaab TpeyrosbHUKa 1 BMZOB, Tpaneuum, paBHOGOKOM Tpaneuuu, popmMyn njo-
PewweHune 3agay 2 Waan TpeyrosibHWKa, Tpaneumu, napasiiesiorpamma, He-
n.3.3 Tpaneuus. PaBHoGeapeHHas Tpa- KOTOPbIX CBOMCTB MPSAMOYrO/IbHOrO TPEYroJsibHMKa, MpM3Ha-
neumsa 2 KOB Mapa/iiesiorpaMmMa M ero YacCTHbIX BWMJOB, PaBHOGO-
PewweHune 3agay 2 KOM Tpaneumu. UccnenoBaHue CBOMCTB MHOMOYrO/IbHUKOB.




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada CopeprkaHue maTtepuana 4ecTBO AeATENbHOCTU YYEeHUKa
M NMyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AEMCTBMUM)
n. 3.4 Mnowaab Tpaneuum 1 MocTpoeHWe YeTbIpEXYrosibHMKA MO 3aJaHHbIM €ro 3Jfe-
PelweHue 3agay 2 MEHTaM, MCMosb3ysa AOMOJIHUTE/IbHbIE MOCTpoeHuA. Uccne-
nn. 4.1, 4.2 Mapannenorpamm. Onpepene- AoBaHue PopMy/ibl, €€ YacTHble Ciydau, npedesibHbie ciy-
HUe, MPU3HAKM M CBOWCTBA 2 yam, 06(36Ll.leHMF|. HaxoxaeHne BeaMuMH u ux HYMCTIEHHbIX
PeuleHne 3a7ay 2 3HayeHWn. [pUMeHeHWe nonyyYeHHbIX CBeAeHMM Ana pe-
.43 MAoWage Napaniesiorpamma 1 WeHMA MPUKNAAHBIX M NPaKTUYECKUX 3ajad, B TOM ducne
Pewenme 3aza 5 CTepeoMeTpuyeckux. PelleHne 3ajay MOBLIWEHHOM TPyA-
HOCTU. AHa/ZIM3 U KPUTKMKaA roToBbIX (hOPMY/IMPOBOK M pelle-
n.4.4 HacTHble BuAbI Napan/iesorpam- HWIt. JKCMEPMMEHT C MOMOLLBbI0 KOMMBbIOTEPHBIX MHCTPY-
Mma 2 MeHTOB. OBnageHue pasHbiMM MeToAamM JoKasaTe/bCTBa.
PeweHune 3apav 4 MnaHWpoBaHMe aeATeNbHOCTH
KoHTponbHas pa6ota Ne 2 2
naBa Il. MeTpuyeckne CoOOTHOLUEHUS OnpegaeneHne TPUrOHOMETPUYECKMX DYHKLMI Ans 0cTpo-ro,
B TpeyronbHuke 38 npAMOro M Tymoro yrnoB. PacnosHaBaHWe cuTyauui, B
KOTOpbIX BO3MOXHO MpMMeHeHHe TeopeMbl [Mudaropa m
§5 Teopema Mudparopa 2 TPUIOHOMETPHYECKNX qJVyHKuMﬁ. Jloka3zaTenbCcTBO TEOpe- Mbl
PeweHie 3azau 2 Mudparopa, 0606LLEHHON TEOPEMDI I'Iticbaropa, Hepa- BEHCTBa
Tpeyro/ibHMKa, XapaKTepHOro CBOMCTBA 6MCCEK- TPUCHI,
56 MpumeHeHns Teopembl Mudaropa 4 dopmysibl FepoHa, CBOMCTB CMHYCa, KOCMHYCA, TaHreHca,
PewweHune 3agay 4 KOTaHreHca,  TEeOpeMbl  CMHYCOB,  OCHOBHOFO  TpW-
KoHTponbHas pa6ota Ne 3 2 rOHOMETPUYECKOro TOXAECTBa, pe3y/bTaToB CpaBHEHMSA
§7 CHyC yra 4 CTOPOH M Yr/I0B TPEYro/IbHUKa, COOTHOLLEHUA MEXIY CTO-
58 MpUMeHeHIs CuHyca 4 poHaMM M AuaroHansaMu napasnnenorpamma. MccnepoaHue




PeweHune 3apay 2 CBOMCTB (DUryp, pas/iMyHbIX C/ly4aeB pelleHna Tpeyrosb-
§9 KocuHyc yrna 3 HUKOB. OCTpoeHMe yrsioB Mo 3aJaHHbIM 3HAYEHWUSIM €ro
§10 TpUMEHEHWS KOCHHYCa 3 TPUrOHOMETPUHECKNX byHKUMKH. UccnenoBaHue hopmybl,
PeweHme 3aaay 2 e€ yYacTHble cJlyyau, npeaesibHble Cayyau, o§o6meHMﬂ.
HaxoxaeHue BeMYMH U MX YUCNEHHbIX 3HaYeHuW. pume-
511 TaHreHC M KOTaHreHC yrios. HEeHMEe MOJYYEHHbIX CBEAEHUM ANA pelleHUA MPUKAaAHbIX U
PeweHne Tpeyro/bHukos 2 NPaKTUYEeCKMX 3aJaY, B TOM YMCJIE CTEPEOMETPUYECKMX.
Pewenwne 3asay 2 OueHuMBaHME BEMYMH, B TOM YMC/IE HaXOXKAEHWE WX
KoHTponbHaa pabota Ne 4 2 rPaHUYHbIX 3HAYEHWM. PelleHue Tpeyro/ibHMKOB, 3a4ay no-
BbILUEHHOM TPYAHOCTU. AHa/IM3 M KPUTUKA FOTOBbIX (DOPMY-
JIMPOBOK U PELLEHMM. DKCNEPUMEHT C MOMOLLBI KOMIMbtO-
TEPHbIX MHCTPYMeHTOB. OBnageHWe pasHbiMM MeToJamum
JoKasaTesnbcTBa. [11aHMpoBaHMe feAaTeNbHOCTH
'nmaea |ll. MHoroyroany"(M N OKPYXHOCTHU 27 OHPEAEHEHMG KacaTeslbHOM K OKPY*HOCTH, BMNMUCAHHOIro
yrna, npaBWIbHOrO MHOMOYrO/IbHUKA, A/IMHbI OKPYXHOCTMU U
n. 12.1 CBoMCTBa X0Op4 U AMAMETPOB 2 OYru OKPYXKHOCTM, MAOWAAM Kpyra, uYdcna m, AuMameTpa
n.12.2 KacaHue npsMOM M OKpY}KHOCTHM 1 urypbl. PacnosHaBaHMe CMUTyauui, B KOTOPbIX BO3MOMKHO
nn. 12.3, B3anMHoe pacnonoxeHue npsa- NpUMEHEHME TEOPEeM O KacaTesIbHOM K OKPYKHOCTM, XOp-
12.4 MOM M OKPY}KHOCTU. JuameTp u AaX OKPYXXHOCTW, BMMCAHHbIX Yrnax, AJMHaX Ayr OKpYX-
WMpUHa buryp 1 HOCTM M nolWwaaen yacteM Kpyra. /JoKasaTe/IbCTBO CBOMCTB
nn. 12.5, rpanyc_ Mepa YU OKPYKHOCTM. xopa, CBOMCTB M npusHaka KacaTesibHOM K OKPYXHOCTH,
12.6 BrimMcaHHble yribl 2 BMMCAHHOIO Yyrja, YC/JIOBMM BMMCAHUA OKPYXHOCTU B MHO-
PeweHue 3aaay 2 royrosibHuK, ycanBmm OMMCAHUA OKPYKHOCTU OKOJI0 MHOIO-
513 BbIMyK/Ible MHOFOYrOIbHUKH 3 YrosbHUKA, CBOMCTB MNPaBMJIbHOTO MHOrOYyrosibHMKa, op-
§14 BIMCAHHbIE M OMUCAHHBIE OKPYK- MyJibl  AJIUHBI oxpxx(Hocm, dopMynbl  naowaaM  Kpyra.
HOCTH 2 MccnepnoBaHWe CBOMCTB (Uryp, CBA3aHHbIX C OKPYKHO-
cTbto. [locTpoeHme NpaBU/IbHBIX MHOrOYroJibHMKOB. Mccne-
515 MpaBu/ibHbie MHOrOYro/bHMK 3 AoBaHWe (OpMy/bl, €€ YacTHble C/lyyau, npeaesibHble Cy-
Pewenne 3agay 2

Yau, 0606LeHnA. HaxoxkaeHne BEMUYUH M UX YUCTIEHHDIX




IIpooonscenue

Homep Konu- XapaKTep1CcTMKa OCHOBHbIX BMAOB
naparpada Copep:kaHue maTepuana 4ecTBO AeATe/IbHOCTM YYEHMKA
M NyHKTa Yyacos (Ha ypoBHe y4Ye6HbIX AeMCTBUM)
§16 JIMHa OKpY»XHOCTH 2 3HaYeHWM. lpMMeHeHMe MoJyYeHHbIX CBEAEHWUM ANs pelue-
§17 Mnowaap Kpyra 3 HWA NPUKNAAHbIX M NPaKTMYECKMX 33ja4y, B TOM 4Mcie cTe-
PewweHue 3aaay 2 peomeTpmyeckunx. OueHnBaHMe BE/MUMH, B TOM umCne
KoHTposibHas pa6ota Ne 5 2 HaxOAeHNE MX FPaHW4HbIX 3HAYEHMM. PewweHne 3agay no-
BbILUEHHOM TPYAHOCTM. AHa/M3 U KPUTMKA roToBbIX (POpMy-
JIMPOBOK U pELUEHUIM. JKCMEPUMEHT C MOMOLLbIO KOMMbIO-
TEPHbIX MHCTPYMeHTOB. OBnageHue pasHbIMM MeToAamM
JoKasaTesnbcTBa. lMnaHWMpoBaHWe AeATeNbHOCTH
9 knacc
maBa IV. BekTopbl U KooOpAauHaThbI 42 OnpezeneHne OCHOBHbIX MOHATUM Kypca. Pacrno3HaBaHue
PaBHbIX BEKTOPOB, BMAA (Urypbl HA KOOPAMHATHOM MJIO-
CKOCTM, 33JJaHHOM CBOMM YypaBHEHMEM. PUcOBaHME BEKTO-
§18 BekTopbl 3
§19 CnoxeHue BEKTOPOB 2 pa, paBHOro AaHHOMY, CYMMbl BEKTOPOB, Pa3HOCTM BEKTO-
§20 YMHOXeHMe BeKTopa Ha 4Mcio 2 poB, MPOM3BEAEHUA BEKTOPa Ha YMCJIO0, COCTaBAAOLMX
Pewenne 3agad Mpoekuua 3 BEKTOpa Mo ABYM MPAMbIM, (GMryp Ha KOOpAMHATHOM no-
§ 21 BEKTOpa Ha OCb 3 CKOCTH,  33JaHHBIX CBOWMM YpaBHEHNAMM (HepaBeHcCTBa-
MM). /loKasaTes/IbCTBO CBOWMCTB CJ/IOKEHWUA BEKTOPOB, YMHO-
§22 KoopaunHatbl BeKTopa 3
XEeHMA BEKTOpa Ha YMCJI0, KOOPAMHAT BEKTOPA, CKalAPHOro
§23 CkanapHoe yMHoXeH1e 2 YMHOXEHMA, CBOMCTB Mpeo6pa3oBaHMI; BblBOJ, ypaBHEHMA
§24 BekTopHbiii  meToa.  PeweHue NPSAMOM, OKPYKHOCTU, KPMBbLIX BTOPOrO MopsAKa Ha Koop-
3a4ay 6 ZMHATHOM MNJIOCKOCTH, YPaBHEHUM JIMHUI, 3aZlaHHbIX CBOM-
KoHTponbHaa pabota Ne 1 2 MU XapaKTepHbIMM CBOMCTBAMM.




nn. 25.1— MoHATME 06 ypaBHEHMM DPUrYpbI. BbluMcneHne annHbI BEKTOpa, yrna MexJay BeKTopamM,
25.3 YpaBHeHWE OKPYKHOCTM. 3aja- NpOEKLMI BEKTOPA, KOOPAMHAT BEKTOPA, CKaJIIPHOro npo-
Hue duryp HepaBeHCTBaMM 3 U3BeAeHMs, KOOPAMHAT TOUEK, PACCTOAHUA MEXAY TOUKa-
n. 25.4 YpaBHeHWe npsAmon 1 MM B CUCTEME KOOPAMHAT, AJMH M Mowagen ouryp.
n. 25.5 MeToa KoopamHat 2 I/Iccne,qovBaHme pacrosioXeHMs BEKTOPOB, BO3MOXHbIX OT-
. 25.7 Napa6ona, SAmnc, runepéona 2 HOWEHWI Ha MHOXeCTBe BEKTOPOB (paBeHCTBa, nepneH-
OVKYNAPHOCTM, OTHOLUEHMM, 3aAaHHbIX (opmynammu), B3a-
Pewenme sagay 6 MMHOTO MOJIOKEHUA TEOMETPUYECKMX (DUIYP Ha MIOCKOCTH,
KoHTposnbHas pabota Ne 2 2 B TOM YMC/Ie KOOPAMHATHOM MJIOCKOCTM; MOUCKM apryMeH-
TOB A1 BO3HWMKAIOLWMX MMNOTE3, NMOCTPOEHME KOHTPMpU-
MepoB. MpUMEHEHME MOJyYEHHbIX CBEAEHWIA O BEKTO-
pax 1 npeobpa3oBaHMAX ANA PELIeHMA reOMEeTPUYECKMX,
anrebpamnyeckux, NMpUKAAAHbIX U MPAKTMYECKMX 3ajad,
B TOM UMCNe cTepeomeTpuyeckux. [naHupoBaHue fes-
TeNbHOCTU
Mnmaea V. Mpeo6pazoBaHus 29 Pacrno3HaBaHWe 3/1eMEHTOB CMMMETPMM 3aZaHHoN (ury- pbl,
BMAA [BMXEHMA Ha OCHOBaHWMM €ro Mpu3Haka, PaBHbIX U
§26 JIBUKEHUS U PaBEHCTBO (Uryp 4 nofo6HbIX PuUryp. PrcosaHme obpasos GuUryp B pesysib-Tate
nn. 27.1, Meperoc. MeToa napassesbHo- MX npeobpasoBaHMA. npeACTaBmeMe 0 Ha/MuMM WM
27.2 ro nebeHoca 1 OTCYTCTBMM TOFO WMJIM MHOrO CBOMCTBa Urypbl, 0 BuAE
p “
nosy4yeHHou urypbl. [lokasaTenbCTBO B3aMMHOr0O 0J10-
nn. 27.3, Ocesan cmmeTpua. MeToa cim- KEHMA TFEOMETPUYECKMX Uryp, OTHOWeEHMA uryp. [o-
27.4 METpUU 2 cTpoeHue ¢uryp, OCHOBaHHOE Ha CBOMCTBaX Npeo6paso-
nn. 27.5— MoBopoT. MeTos  nosoporTa. BaHMM. BbluMcnenue pAavH w naowane ouryp. Uccne-
27.7 LleHTpanbHasa cMmmeTpua 2 [10BaHME B3aMMHOIO MOJIOKEHUA FeOMETPUYECKUX DUryp Ha
§28 Knaccuduraums gBmKeHmit 4 N/IOCKOCTH, B TOM YMC/Ie KOOPAMHATHOM MIOCKOCTH; MOMCKM
§29 CHMMETpHA dMFYP 2 apryMeHToB ANA BOSHWKAIOWMX TWMOTES, MOCTPO-  eHue
KOHTpPNpUmepoB. [lpuUMeHeHMe MNoslyYeHHbIX cCBefe- HWM O
KoHTponbHaa pabota Ne 3 2

ﬂpeO6paBOBaHMﬂX ANnA peleHnAa reoMeTpmuyeckmx,




IIpooonscenue

Homep Konu- XapaKTep1CTMKa OCHOBHbIX BMAOB
naparpada CopepkaHue matepuana 4ecTBO JeATesIbHOCTM YYEeHUKa
M NyHKTa Yacos (Ha ypoBHe y4YebHbIX AENCTBMM)
§31 Mozno6ue 6 anrebpanyeckmx, NpUKNagHbIX U NPaKTMYECKMX 3ajad,
PeleHue 3azay 5 B TOM YMC/le CTepeoMeTpuYeckuX. MnaHnpoBaHue aes-
KoHTponbHaa pabota Ne 4 1 Te/IbHOCTH
maBa VI. OcHOBaHMA NNaHUMeETPUMU 11
O6o6LwatoLee NOBTOPEHUE MITAHUMET-
20

pyn N NoAroToBkKa K 3K3aMeHy




A.Jl. BepHep, T.T. Xogot «CtepeomeTtpusa, 7—9»

MyHKT
Tema yyebHMKa
y4eob- Tema nocobus
J1. C. AtaHacsHa 1 ap.
HMKa
7 waace
BeeaeHune Beepexune
1,2 Mpamasa 1 oTpesok §1. Otpe3ku. §2, nn. 2.1,
2.2. TNOCKOCTU U NpsIMblEB
npocTpaHcTBe
3,4 Jlyq n yron § 4, n. 4.1. O 3Ha4YeHMM cyoBa
«yron», n. 4.2. /ipyrpaHHble
yr bl
9, 10 M3mepeHue yrnos n. 4.2. /\ByrpaHHble yribl
11-13 MepneHanKynapHble NpAMble n.4.2. /isyrpaHHble yrbi (Mep-
NeHAUKYNAPHbIE MJIOCKOCTH)
14 TpeyronbHUK n. 5.1. TpeyronbHMK 1 TeTpa-
34ap
15 MepBbiii NPU3HaK paBEHCTBA n. 5.2. Pa3sépTka TeTpasjgpa,
TpeyronbHUKOB n. 5.3. Buabl TeTpasapos
16 MepneHAMKYNAp K NpsMOM n. 4.4. NepneHAUKYNApbI U Ha-
K/IOHHbIE K MIOCKOCTH
17 MegamaHbl, 6UCCEKTPUCHI M n. 6.3. PacctosHMe OT TOYKM
BbICOTbI TPEYro/ibHMKa 4o nnockoct (BbicoTta nupa-
MUAbI)
18 CBoMCTBa paBHO6EeAPEHHOIO n. 5.4. NMupammapl, n. 5.5. Mpa-
TpeyrosibHMKa BMJ/IbHblE NUPaMMAbl
19, 20 BTopoi U TpeTui Npu3HaKkm 3agaum 113—132
paBeHCTBa TPeYroJibHMKOB
21 OKpYKHOCTb § 3. lap u chepa
24-29 MapannenbHble npAMble §7. MNapannenbHOCTb B Mpo-
CTpaHcTBe
33 HepaBeHcTBa TpeyroJisHMKOB § 6. PaccTosHuA




IIpooondrcenue

MyHKT
Tema yyebHUKa
y4eb- Tema nocobus
/1. C. AtaHacAaHa u gp.
HU1Ka
8 kuracc
39 MHOroyronbHUK n. 9.1. MHoroyronbHble Gury-
pbl M MHOrOrpaHHble Tena
40 BbINyK/1bIM MHOTOYrO/IbHMK n. 9.2. BbinyKk/ible MHOrOyro/ib-
HAKM M BbIMYKJIblE  MHOro-
rpaHHUKM
42—-43 Mapannenorpamm n. 7.4. Tena ¢ napanfienbHbl-
44 Tpaneums MM 3/IeMEHTaMMU
45—-47 MpAMOYronbHMK, pOMO, n.12.1. CummeTpua  npo-
KBazpat CTPaHCTBEHHbIX Uryp
51 Mnowaab napannenorpamma n. 9.3. O6bLEM NpPU3MbI
52 Mnowazab TpeyrosibHMKa n. 9.4. O6BLEM NUpammb
54 Teopema Mudaropa n. 8.1. Teopema MNudaropa B
npocTpaHcTBe
56—63 Moao6HbIe TpeyrosbHMKM n. 8.3. PaBeHCTBO M nojobue
NPOCTPAHCTBEHHbIX PUryp
74 BnncaHHas OKpy»HOCTb n. 8.2. 3ameyatesibHble TOYKM
75 OnncaHHas OKpY>HOCTb TpeyrosibHMKa M TeTpasjpa
76—85 BekTopbl n. 11.2. BeKkTtopsl
9 knace
86—92 KoopauHatbl n. 11.1. KoopauHatbl
105—109 MpaBnibHblE MHOTOYT OJIbHUKMU n. 12.3. lNpaBubHbIE U NOAY-
npaBuJ/ibHble MHOFOrPaHHMKM
110—112 [ANMHa OKPYXXHOCTWU WU NAo- § 10. Kpyrable Tena, ux o6beé-

waap Kpyra

Mbl M MJIOWAAM MX MOBEPXHO-
cTen

n. 12.2. [BuxeHna npocTpaH-
cTBa




MyHKT

Tema yyebHMKa

y4eob- A. B. Moropenosa Tema nocobus
HMKa
7 xaace
1 leomeTpuyeckue durypsl BeegeHue. MpocTpaHCTBEH-
Hble urypsl
2—4 TouKa 1 npamas. OTpes3oK. §1. Otpe3ku. §2, nn. 2.1,
M3mepeHne oTpesKoB 2.2. TINOCKOCTM U MpsIMblEB
NpoCTpaHCTBe
7 Yron § 4, n. 4.1. O 3Ha4YeHuM cnosa
«yron», n. 4.2. /leyrpaHHbie
yr bl
8 OTKNagplBaHUe yrios n. 4.2. /\ByrpaHHble yribl
9,10 TpeyrosbHuK. CywwecrBoBa- n. 5.1. TpeyrosbHuK 1 TeTpa-
HWEe TpeyrosibHWKa, PpaBHOro 34p, n. 5.2. Pa3BépTKa TeTpa-
JaHHOMY 3apa, n. 5.3. Buapl Tetpasa-
poB
16 MepneHAnKynApHble NpAMble n. 4.2. /ByrpaHHble  yribl,
n. 4.4. TllepneHauKynapbl w“
HaKJ/IOHHbIE K MJIOCKOCTM
20—-22 lMepBbi 1 BTOPOM NpU3HAKK 3agaum 113—138
paBeHCTBa TpeyrosibHUKOB
23-26 PaBHOGEpPEHHbIN TPeYrosib- n. 5.4. NMupammapl, n. 5.5. Mpa-
HUK BMJ/IbHblE NUpaMMAbl
27, 28 TpeTui nNpu3sHaK paBeHCTBa 3agaun 113—-142
TPeyroJibH1KOB
29-32 MapannenbHOCTb NPAMbIX n. 7.1. MapannenbHble nps-
Mble M MJOCKOCTM, n. 7.2.
MapannenbHocTb M paccros-
Hue, n. 7.3. [lapannenbHoCcTb
W NepneHAMKYNApHOCTb
38—41 OKpYKHOCTb § 3. lap u chepa
42—-49 eoMeTpUyeCcKne NOCTPOeHMA n. 8.2. 3ameyaresibHble TOYKM
TPeyrosibHMKa M TeTpasspa
8 kJiacc
50—61 YeTbIpéXyronbHUKM n. 7.4. Tena c napannesib-

HbIMU 3N1€MEHTAaMHN




IIpooondrcenue

MyHKT
Tema y4yebHMKa
y4eb- Tema nocobus
A. B. lMoropenosa
HU1Ka
62—64 Teopema MNudaropa n.8.1. Teopema [udaropa
B MPOCTPaHCTBE
65—66 MepneHaMKYNAp M HaK/IOHHaS. § 6. PaccToaHua
HepaBeHCTBO TpeyrosbHuKa
71-81 JlekapToBbl KOOpAMHATbI Ha n. 11.1. KoopanHaTbl
NJIOCKOCTH
82—-90 JBvxeHne nn. 12.1, 12.2. CummeTpua
NMPOCTPaHCTBEHHbIX duryp.
[IBMKeHMA npocTpaHcTBa
91-99 BekTopbl n. 11.2. BeKkTtopsl
9 kuacc
100—108 Mono6ue buryp n. 8.3. PaBeHCTBO U nogobue
NPOCTPAHCTBEHHbIX PUryp
102—112 JlomaHas. BbinyKable MHOro- § 1, n. 9.2. Bbinykable MHOro-
YrO/IbHUKH YrO/IbHUKU U BbIMYKJIble MHO-
rorpaHHMKM
115—118 MpaBn/ibHblE MHOTOYTOJIbHUKM n. 12.3. lNpaBuabHbIE U NOAY-
npaBuJibHble MHOMOrPaHHUKM
121-128 MnowagmM MHOroyronbHMKOB n. 9.3. O6bEM NpM3Mbl,
n. 9.4. O6bLEM nMpammabl
129 Mnowaab Kpyra § 10. Kpyrable Tena, ux o6beé-

Mbl M MoWAAM
cTent

NoBepXHO-




1

2)

1)
2)
3)
4)
5)
6)
7)

8)

PEKOMEHOALIUU MO OCHALLEHWIO
YYEBHOI'O MNMPOLIECCA

HopmaTnBHBIE 10KYMEHTBI

®denepanbHBIN TOCYIapCTBEHHBIM 00pa30BaTEIbHbIN CTAaHIAPT
OCHOBHOT'O 00111ero 00pa3oBaHusl.

[TpumepHBIe TPOrpaMMBI 10 YIeOHBIM ITpeaMeTaM. MaTeMaTHKa.
5—9 kmaccel.

Yueono-memoouueckue KoMiIeKTbI

YMK JI. C. Amanacana u op.

leomerpusi: 7—9 xi. / JI. C. Atanacsia, B. @. byry3os, C. b. Ka-
nomiieB u jp. — M.: TIpocsemenune, 2004—2011.

I'eomeTpusi: pabouas terpans: 7 k. / JI. C. AtanacsH, B. @. by- Ty308,
10. A. I'maskos, 1. U. FOauuaa. — M.: [Ipocemnienne, 2004—2011.
I'eomerpusi: pabouas terpanb: 8 ki. / JI. C. AtanacsH, B. ®@. By- Ty30B,
10. A. I'maskos, 1. U. FOaunaa. — M.: [Ipocemnienne, 2004—2011.
I'eomerpusi: pabouas terpanb: 9 ki. / JI. C. AtanacsH, B. @. By- Ty30B,
10. A. T'nazkos, U. U. FOauna. — M.: [Ipocsemienne, 2004—2011.

3ue b. I'. T'eomerpusi: aunmakt. mMatepuansl: 7 ki1. / b.T'. 3us, B. M.
Meiinep. — M.: Ipoceemenue, 2004—2011.

3ue b. I. T'eomerpusi: aunmakt. matepuansl: 8 k. / b. . 3uB, B. M.
Meiutep. — M.: IIpoceemenne, 2006—2011.

3ue B. I'. Teomerpust: mumakt. marepuansl: 9 xi. / b. I'. 3uB. — M.:
[Ipocsemenne, 2004—2011.

Nzyuenue reomerpun B 7, 8, 9 kitaccax: METO/. peKOMEHIAIMH: KH. IS

yuautens / JI. C. AranacsH, B. @. Byrysos, 0. A. I'nas- xoB u 1p. —
M.: Ilpoceemenue, 2003—2011.



9)
10)

11)

12)
13)
14)
15)
16)
17)
18)
19)

20)

21)
22)

23)

24)

Muwenxo T. M. Teomerpusi: Temaruueckue Ttectbl: 7 ki /T. M.
Muienko, A. JI. banakos. — M.: [Ipocsemenue, 2008—2011.

Muwenxo T. M. T'eomerpus: Tematuueckwe Tectbl: 8 ki. /T. M.
Mumienko, A. JI. bruakos. — M.: IIpocsemenne, 2008—2011.

Muwenko T. M. T'eomerpusi: Temarmdeckue tecthl: 9w /T. M.
Muenko, A. Jl. biimakoB. — M.: Ilpoceemenue, 2008.

YMK A. B. Ilocopenosa

Iozopenos A. B. T'eometpus: 7—9 k. / A. B. Iloropemnos. — M.:
[poceemenne, 2000—2008.

Iyonuyoin 1O. I1. Teomerpus: pabouas terpams: 7 ki /[

10. 1. Jynauneia. — M.: Tpocsemenne, 2001—2008.

Iyonuyoin 1O. I1. Teomerpus: pabouas terpams: 8 ki /[

10. 1. Jynaunei. — M.: Tpocemenne, 2003—2008.

Hyonuywin FO. I1. Teomerpust: pabouast Tterpamb: 9 ki [/

1O. I1. Jymaunea. — M.: TIpocBemenne, 2004—2008.

I'yces B. A. T'eometpust: auaakt. marepuansl: 7 ki1. / B. A. T'yces,A. .
Mensuuk. — M.: [Ipocsemenue, 2003—2008.

I'yces B. A. T'eometpust: nuaakt. marepuainsl: 8 k1. / B. A. T'yces,A. 1.
Mensiauk. — M.: TIpocsemenne, 2004—2008.

I'yceé B. A. Teometpust: numakt. Mmatepuanst: 9 k1. / B. A. T'yces,A. 1.
Mensiauk. — M.: TIpocsemenne, 2004—2008.

JKoxos B. U. T'eometpusi, 7—9: k. aus yuurtens / B. . XKo- xos, I'.
. Kapraména, JI. b. KpaitneBa. — M.: IIpocsemienune, 2003—2008.

Lyonuyvin FO. I1. KoHTponpHBIE pabOTHI MO reomMeTpud it 7— 9
knaccoB: KH. st yunrens / FO. T1. Qyaaunes, B. JI. Kpon- rays. —
M.: IIpoceemenue, 2006—2008.

Muwenxo T. M. T'eomerpusi: Temaruueckue Tectol: 7 ki /T.M.
Muenko. — M.: [Ipocsenienne, 2010.

Muwenxo T. M. T'eometpust: TemaTndeckne Tectel: 8 k1. /T. M.
Muienko. — M.: [Ipocsemienne, 2010.

Muwenxo T. M. Teomerpus: Tematmueckme Ttectbl: 9 ki / T. M.
Muienko. — M.: [Ipocsemenne, 2010.

YMK A. J]. Anexcanoposa u op.

Anexcanopog A. /]. Teometpust: 7—9 xir. / A. 1. Anekcannpos, A. JL.
Bepuep, B. 1. Peoxuk. — M.: IIpocsemienne, 2003—2008.



25)
26)
27)
28)

29)

30)
31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

Escmagovesa JI. 1. Teometpus: paboyast terpams: 7 ki /
JI. T1. EBcrappeBa. —M.: [IpocBemenue, 2003—2008.

Escmagpovesa JI. I1. Teomerpus: pabouas terpamb: 8 ki /
JI. T1. EBctadpeBa. — M.: Ilpoceenienue, 2004—2008.

Escmagpvesa JI. I. Teometpusi: pabouass Tetpaip: 9w [
JI.T1. EBcrappeBa. — M. Ilpoceemenue, 2004—2008.

Escmagwesa JI. 11. I'eomerpust: nunakt. Matepuaibsl: 7—9 ki —M.:
[Tpoceemenune, 2006—2008.

Bepnep A. JI. TeomeTpus: KH. U yIUTENS: METOJI. PEKOMEH- IAllNA K
yued. 7—9 k. / A. JI. Bepuep, JI. I1. EBcradpnena, B. 1. Peoxuk. —
M.: IIpoceemenne, 2005—2008.

I'eomerpus: 7 xi. / A. [I. Anekcaunpos, A. JI. Bepuep, B. U. PrI- xuk,
T.T. Xomor. — M.: Ilpoceemenue, 2007—2008.

I'eomerpus: 8 k. / A. [I. Anekcanapos, A. JI. Bepuep, B. U. Poi- xuxk.
— M.: Ilpoceemenue, 2008.

I'eomerpus: 9 k. / A. . Anekcaunpos, A. JI. Bepuep, B. U. Pbi- xxuk.
— M.: Ilpoceemenue, 2008.

VMK A. ]I. Anexcanoposa u Op. 014 yernyOréHHo20 U3y ueHus

Anexcanopos A. /. T'eometpusi: yued. uist 8 KII. ¢ yriy0i1. u3ydeHHEeM
matematuku / A. JI. Anekcannapos, A. JI. Bepuep, B. U. Peokuk. —
M.: IIpocsemenne, 2004—2008.

Anexcanopos A. /. Teometpust: yued. uist 9 KiI. ¢ yriy0i1. u3ydeHHEeM
matematuku / A. JI. Anekcannapos, A. JI. Bepuep, B. U. Peokuk. —
M.: IIpocsemenne, 2004—2008.

Poiowcux B. M. ]Jlunaktuueckue MaTepHaibl IO TEOMETpUH s 8
knacca / B. U. Peokuk, A. A. OxyneB. — M.: I[lpocsemenue, 2002—
2008.

Poiowcux B. M. ]Jlunaktuueckue MaTepHaibl MO TeoMeTpuu ams 9
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