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Jannast pabouasi mporpamma Mo reoMeTpuu Aisi 7-9 KIaccoB COCTaBlieHA Ha
ocHoBe DyHIaMEHTANBHOTO si/Ipa CoAepk aHusl 0011ero o0pa3oBaHus U TPEOOBaAHUH K
pe3yapTaraM OCBOEHHUS OCHOBHOM 00I1e00pa3oBaTelibHON MPOTrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus, TMPEACTABICHHBIX B (enepaibHOM TOCYyAapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHJapTe oOIIero o0pa3oBaHMsI M HAa OCHOBE MPUMEPHOU
OporpaMmbl MO TeOMETpUud © paboueld mporpamMmsbl, coctaBieHHo T.A.
BypmucTtpoBoiil ans 06meo0pa3oBaTeabHbIX YUpeKaeHH Kypca reometpun 1 YMK
«I'eometrpust 7 -9 knacey, JI.C. Aranocsina, B.®. byry3osa, C.b. Kagomuesa u ap. B
HEl TaKkKe YYUTHIBAIOTCS OCHOBHBIE HEH U ToyiokeHus [Iporpammbl pa3BuTusi u
dbopMupoBaHusi OCHOBHOTO o0miero oOpaszoBanus. I[Iporpamma KOHKpETH3HpYET
cofiepaHue npeaMeTHeix TeM denepanbHOro rocyaapcTBEHHOTO0 00pa3oBaTeIbHOTO
CTaHJapTa U Ja€T paclpenesieHne yueOHbIX YacoB 0 pasjesam Kypcea.

Hacrosimas paGoyast mporpaMmmMa cocTaBjieHa Ha OCHOBaHUU:

—  aBTOPCKOTo COOpHMKA MPUMEPHBIX pabouux nporpamm «l'eomerpus. 7-9 kiac-
COB: y4yeOHOoe mocobue st oOiieoOpa3oBar.  OpraHu3alui»  COCT.
T.A.bypmucrposa - M.: [Ipoceemenue, 2020.

— VYMK: I'eometpusi. 7 — 9 kiacchl: yuel. g obmieoOpa3oBaT. opraHu3aiuii/ aB-
topel: JI.C.Atanacsan, B.®. byry3os, C.b.Kagomues u ap. - M: IIpocsemienue,
2017-2020.

['eomeTpusi sBISETCS OJHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIIKOJIBI: OHA
o0OecreynBaeT U3y4eHue IpPYrux JUCHUIUIMH. B mepByro ouepenb 3TO OTHOCHUTCS K
MpeMETaM €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH K (u3uke. Pa3Butue goruye-
CKOTO MBIIUICHUS] y4aluxcsl Mpu OOy4YeHHWH T€OMETPUHU CIIOCOOCTBYET YCBOEHUIO
MPEAMETOB TYMAaHUTAPHOTO IMKJa. [IpakTrdeckue yMEeHUS W HaBBIKA T€OMETpUYC-
CKOTO XapakTepa HEoOXOJUMBI JJis TPYIAOBOW ACATEIHHOCTU U MPOdecCHOHATHHON
MOJATOTOBKY IIKOJBHUKOB. Pa3BUTHE Yy ydYamuxcsl NMPaBWIBHBIX TMPEJICTABICHUN O
CYIIIHOCTH ¥ TIPOUCXOKICHUN TEOMETPUUECKUX a0CTPAKIIUH, COOTHOIICHUH PeabHO-
ro U UAECAJIBbHOI0, XapaKTepe OTPAKECHUS MATEMAaTUUYECKOU HAYKOHM SIBICHUM WU IPO-
1IECCOB PEajJbHOr0 MUpA, MECTE TEOMETPUHU B CUCTEME HAYK U POJIA MAaTEMaTUYECKO-

ro MOJEIMPOBAHUS B HAYYHOM TMO3HAHWU U B MPAKTHKE CIIOCOOCTBYET (hopmMupoBa-



HUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, @ TAKKE Ka4eCTB MbIIUICHUSI, HEOOXO0/11-
MBIX JJISl QIalTallii B COBPEMEHHOM MH()OPMAITMOHHOM OOIIIECTBE.

Tpebys oT yyammxcsi yMCTBEHHBIX U BOJIEBBIX YCHJIMI, KOHLEHTPAllUd BHUMa-
HUS, aKTUBHOCTH PAa3BUTOrO BOOOpaXEHHs, T€OMETPHUSI Pa3BUBACT HPABCTBEHHBIC
YepThl JINYHOCTH (HACTOMYMBOCTD, LEJIEYCTPEMIEHHOCTh, TBOPYECKYIO aKTUBHOCTD,
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTb, TPYAOTIO0ME, NUCUUIUIMHY U KPUTUYHOCTH
MBIIUICHNS) U YMEHHE apryMEHTUPOBAHHO OTCTaWBaTh CBOM B3IVIABI U YOCKICHHUS,
a TaKXe COCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHHUS.

['eomeTpusi CyIIECTBEHHO pacIIUPsET KPYro30p y4alluxcs, 3HAKOMs UX C UHAYK-
Uei U Jeaykuuei, o000IEeHNEM U KOHKPETU3alUel, aHAIU30M U CUHTE30M, Kac-
cupuKkaluend M cucreMarusauued, adcTparupoBaHUEM, aHAJIOTHEH. AKTUBHOE HC-
[I0JIb30BAaHUE 3a/1a4 Ha BCEX dTanax y4eOHOTro Ipolecca pa3BUBAET TBOPUECKHUE CIIO-
COOHOCTH HIKOJIbHUKOB. [Tpu 00yueHnn reomeTpun pOpMUPYIOTCS YMEHUS U HaBBIKU
YMCTBEHHOI'O TpyAa — IUIAHUPOBAHUE CBOEH padOThl, MOMCK PALMOHAIBHBIX MyTEH
e€ BBINOJIHEHUS, KPUTHUECKAsl OLEHKa pe3ysibTaToB. B mponecce o0yueHus: reomeT-
PUU IIKOJBHUKH JOJDKHBI HAYUNTHCS U3JIaraTb CBOU MBICIIU SICHO M MCYEPIBIBAOILE,
JTAKOHUYHO M EMKO, MPUOOPECTH HABBIKU YETKOr0, AKKYpPaTHOTO M I'PaMOTHOTO BbI-
MOJIHEHHSI MAaTEMaTUUECKUX 3alUCEN.

Baxnenmen 3aga4yeil MKOJIBHOTO Kypca T€OMETPUN SABIISIETCS PAa3BUTHE JIOTHYE-
CKOro MbIIUIeHHS ydanmuxcs. CaMu OOBEKThI T€OMETPUUYECKUX YMO3aKIIOUEHUN U
MPUHATHIE B TEOMETPUU IpaBUiIa UX KOHCTPYUPOBAHMS CIOCOOCTBYIOT (hOpMUpPOBa-
HUIO YMEHHI 00OCHOBBIBaTh U JOKA3bIBATh CYXACHUS, IPUBOJUTH YETKUE ONpE/Ee-
HUs, Pa3BUBAIOT JIOTUYECKYIO MHTYHIIMIO, KPaTKO M HAIVISIAHO BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX IMOCTPOCHUM M y4aT UX NPUMEHEHUI0. TeM caMbIM reoMeTpHs 3aHUMAET
BEyIlEE MECTO B (POPMHUPOBAHUH HAYYHO-TEOPETUUECKOIO MBIIIICHHS IIKOJIbHUKOB.
PackppiBasi BHyTpEHHIOIO TapMOHUIO MaTeMaTUKH, (POPMUPYSI TOHUMAHUE KPacOThl U
U3SIECTBA MATEMATUYECKUX PACCYX ACHUN, CIOCOOCTBYSI BOCIIPUSATHUIO TeOMETpUYe-
CKUX (hOpM, YCBOEHHUIO MOHSATUS CHUMMETPUH, T'€OMETpUs BHOCHUT 3HAYUTEIbHBIN
BKJIaJl B 3CTETHUYECKOE BOCNUTaHUE ydaluuxcsa. E€ m3yuenue pasBuBaeT BooOpaxe-
HUE IIKOJbHUKOB, CYIIECTBEHHO OOOramaer M pa3BUBAET MX MPOCTPAHCTBEHHbIE
MPE/ICTABIICHHUS.

Mecto mnpeamera B ydyeOHoMm maHe. Hacrosimas nporpamma  siBisieTcs
porpamMmoii 6a30BOro ypoBHs 0Oy4€HHsI, COCTaBJIEHA B COOTBETCTBUU C YUEOHBIM
mmaHoMm MBOY COIIl Ne44 Ha 2 yaca B Henmento (68 yacoB B roj), 3a Tpu roja
obOyuenus 204 gaca.

Ilnanupyembl pe3yJbTaThl 0OCBOEHUS Kypca
TEOMETPUMU B 7—9 kiaaccax
I'eomeTpuueckmne purypnbl

- OnepupoBaTh MOHITHSIMU T€OMETPUIECKUX QUTYD;
* W3BJICKATh, MHTEPIPETUPOBATH U MIPEOOPa30BLIBATh MH(MOPMAIIUIO O TEOMETpUYe-
CKUX (pUTypax, MpeJCTaBICHHYIO Ha YepTeKax;




* IPUMEHSTD JJIs PEIIeHUs 3aJlay reoMeTpudeckue (hakThl, €ClId YCIOBUS UX TIPUMe-
HEHUs 3a/1aHbl B IBHOM (hOpMeE, a TaKkKe MPEI0JIaraeTcsi HECKOJIbKO I1aroB PelieHus;
* peliaTh 33a4M Ha HAXO0XKJICHHE T€OMETPUUECKUX BEJIMYMH M0 00pa3lam Uiu ajro-
pUTMaM;

- (popmynHpoOBaTH CBOMCTBA U NPU3HAKU UTYD;

* IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

* BJIaJIeTh CTaHJAPTHOM KiaccHU(PHUKaNUed TIOCKUX GUryp (TpeyrojibHUKOB U YEThI-
PEXYTOJILHUKOB).

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKHX (PUTYp AJisi pEIIeHUs THUIOBBIX 3ajad,
BO3HUKAIOIIUX B CUTYyalUsSIX MMOBCEIHEBHOM KM3HU, 33]1a4 MPAKTUUYECKOTO COoJIepKa-
HUS;

* UCTOJIb30BaTh CBOMCTBA Fr€OMETPUUYECKUX (DUTYp NIJISt pelIeHUsl 3a]1a4 TPAKTUIECKO-

ro XapakTepa U 3a/1a4 U3 CMEKHBIX JTUCIUTLINH.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

* KCTIOJIb30BaTh OTHOIIICHUS JIJISl PEIICHUS 3a/1a4, BOZHUKAIOIIUX B PEeabHOM KU3HU.
N3mepeHusi M BLIYUCIEHUS

- BoIMOMHATH M3MEpEeHUe NJUH, PAaCCTOSHUM, BETMYUH YTJIOB C MOMOIIBI0 HHCTPY-

MEHTOB JIJIsl K3MEPEHUH JAJIMH U YTJIOB;

* IPUMEHSATH (OPMYJIbI IEPUMETPA, TIIOLIAAN U 00bEMA, TIJIOIAAN TOBEPXHOCTH OT-

JeNIbHBIX MHOTOTPAHHUKOB TPHU BBIYUCIICHUAX, KOT/Ia BCE JaHHBIE UMEIOTCS B YCIIO-

BUH,

* IPUMEHATH TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOLIECHUS IS

BBIYMCIICHUS JITTUH, PACCTOSTHUH, TUIONIAIeH B MPOCTEHIIINX CIyYasx;

* ONEPUPOBATH MPECTABICHUSIMU O JITTUHE, TUIOMIAI1, 00bEME KaK O BEJIMUNHAX;

- mpuMeHsTh Teopemy [ludaropa, popmynsl miomanu, 00bEMa Mpu pelnieHUd MHO-

rOIIAroBbIX 33Jlay, B KOTOPHIX HE BCE JAaHHBIC MPENICTABIICHBI IBHO U KOTOpPHIE Tpe-

OyIOT BBIYHMCIICHHH, OMEpUpOBaTh 00Jiee MMPOKUM KOJIMYECTBOM (HOPMYJ JIJTUHBI,

101N, 00bEMA, BRIYUCIISTh

XapaKTEPUCTUKU KOMOMHAIMK puryp (OKpyKHOCTE MU MHOTOYTOJIbHUKOB), BBIUUC-

JISITh PACCTOSIHHS MEX Ty (PUTypaMu, TPUMEHSATH TPUTOHOMETPHUICCKUE (POPMYITBI JISI

BBIYMCIIEHUI B 00JI€€ CIOKHBIX CIIy4asiX, IPOBOJUThH BBIUMCIEHUS HA OCHOBE PaBHO-

BEJIMKOCTU U PABHOCOCTABJIEHHOCTH;

* IPOBOJUTH MPOCTHIE BBIYUCICHUS HA O0BEMHBIX TEJax;

- (popMyNHpOBATH 3a/1a4M HA BBIYUCIECHUE JJIMH, TJIOMIAJEH 1 00BEMOB U pelaTh UX.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

BBIYHCIIATh PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CHUTYallUsIX, MPUMEHSATH
(hOpMyJIbI ¥ BBIYUCIISITH TUIONIAIA B MIPOCTHIX CITydasiX;

* IPOBOJIUTH BBIYMCIICHUS HA MECTHOCTHU, MPUMEHSTH (DOPMYJIBI IPU BBIYUCICHUSX B

CMEXHBIX yUeOHBIX MTPEAMETaX, B OKPY>KAIOIIEH IeHCTBUTEILHOCTH.
I'eomeTpHYecKue NOCTPOCHUS

- 3oOpakaTh TUIIOBBIE MJIOCKKUE (UTYPBI U (PUTYPHI B MPOCTPAHCTBE OT PYKH H C

MOMOIIBI0 HHCTPYMEHTOB;

* 1300paxaTh reoMeTpruiecKkue (PUrypbl o TEKCTOBOMY M CUMBOJIBHOMY ONHCAHUIO;

* CBOOOJTHO OMIEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECIIOKHBIX CITydasx;




* BBINOJIHATH IIOCTPOEHUS TPEYTOIbHUKOB, IPUMEHATH OTAEIbHBIE METO/IbI IOCTPOE-
HUM LUPKYJIEM U JMHEHMKOW U MPOBOAUTH MPOCTEUIINE UCCIICIOBAHUS YHUCIIA peIle-
HUMH,
* M300pakaTh TUMOBBIE TJIOCKUE (PUTYpbl U OOBEMHBIE TeJla C MOMOIIBIO MPOCTEM-
IMX KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:
* BBIMOJHATH MPOCTEUIINE TMOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBbIE B peajbHOU
KU3HU,
* OLIECHUBATh Pa3Mephl peasibHbIX 00BEKTOB OKPYKAIOIIIET0 MUPA.
IIpeoOpa3oBaHus

- CTpouthb puUrypy, CAMMETPUUHYIO JAaHHOUN (PUTYpE OTHOCUTEIBHO OCU U TOUYKH;
* ONEPUPOBATH MOHATUEM JIBKEHUS U MpeoOpa3oBaHus Moao0us, BIaJIeTh npuéma-
MU MOCTPOEHHUS (UTYp C UCIOIb30BaHUEM JIBIXKCHHM M TIpeoOpa3zoBaHui 1mMojo0us,
IPUMEHSTH MTOJTYYEHHBIC 3HAHUS U OIBIT IOCTPOCHUI B CMEXKHBIX IIPEAMETAX U B pe-
aJbHBIX CUTYALUSX OKPYKAIOIIETO MUPA;

CTPOUTHh (PUIypy, MOAOOHYIO JAHHOM, IMOJIb30BATHCA CBOMCTBAMHU MOJA00US UIs
000OCHOBaHUs CBOMCTB QUTYp;

NPUMEHATh CBOWCTBA JBW)XEHHHM )i MPOBEACHUS MNPOCTEHIIMX OOOCHOBAHMIA
CBOMCTB (huryp.
B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:
* pacrio3HaBaTh JBM)KEHHE O0OBEKTOB B OKPYKAIOIIEM MHPE;
* pacro3HaBaTh CHMMETPHYHBIE (PUTYPBI B OKPYKAIOIIEM MUDPE;
* IPUMEHSATH CBOMCTBA JBMKEHUU M MPUMEHATH NOJI00ME ISl TOCTPOCHUN U BBIYHC-
JICHUM.

BeKTOopbI M KOOPAMHATHI HA IVIOCKOCTH
- OnepupoBaTh NOHATUSAMU: BEKTOP, CYMMa BEKTOPOB, Pa3HOCTh BEKTOPOB, MPOU3BE-
JIEHUE BEKTOPA Ha YUCIIO, YIOJI MEXIY BEKTOPAMM, CKAISIPHOE NIPOU3BEIEHUE BEKTO-
POB, KOOPAUHATHI HA IIJIOCKOCTH, KOOPIUHATHI BEKTOPA,;
© ONpeneNsITh NPUOIMKEHHO KOOPAMHATHI TOYKU MO €€ M300pakeHHI0 Ha KOOPAH-
HATHOH IJIOCKOCTH;
* BBINIOJIHATH JICCTBUS HaJl BEKTOpPAMH (CIIOKEHUE, BHIYMTAHUE, YMHOKEHHUE HA YHC-
JI0), BBIYMCIIATH CKAJISIPHOE MPOM3BEJIECHUE BEKTOPOB, ONPEAENSITh B MPOCTEHIINX
ClIy4asiX yroj MeXxAy BEKTOpaMH, BBIIIOJIHSATH Pa3joKEHHUE BEKTOpa Ha COCTaBIISIO-
1[1e, IPUMEHSTh MOJyYeHHbIE 3HaHUs B (DU3UKE, MOIb30BATHCS (POPMYIION BBIUUCIIE-
HUS PACCTOSHUSI MEKy TOUYKaAMU MO U3BECTHBIM KOOpPJMHATAM, HCIOJb30BaTh ypaB-
HeHus puryp s peleHus 3aaad;
* IPUMEHATh BEKTOPbI U KOOPJAMHATHI I PELICHUs IeOMETPUYECKUX 3a7ad Ha BbI-
YUCJICHHUE JUINH, YTJIOB.
B noeceonesnoii ycusnu u npu uzyueHuu Opyzux npeomemaos:
* MCMOJIb30BaTh BEKTOPHI ISl PELIEHUSI TPOCTEUINX 3a7a4 HAa ONPENEIEHUE CKOPO-
CTH OTHOCUTEIBHOTO JIBU>KECHHS;
* HMCTIOJIb30BaTh MOHSATHS BEKTOPOB M KOOPAMHAT Ui pEIleHus 3a1ad 1o (u3Mke,
reorpaduu U ApyruM y4eOHbIM MTPEAMETAM.

Hcropus MaTeMaTuKH




- OnuceIBaTh OTAEIBHBIE BBIJAIOIIUECS PE3YJIbTAThI, MOJYYEHHBIE B XOJ€ Pa3BUTHS
MaTE€MaTUKH KaK HAYKU;
* 3HaThb IPUMEPHI MATEMATHYECKUX OTKPBITUH U UX aBTOPOB B CBSA3U C OTEYECTBEH-
HOU U BCEMUPHOW UCTOPHUEH;
* IOHUMAThb POJIb MATEMATHUKHU B pa3BUTHU Poccuu;
* XapakTEepHU30BaTh BKJIAJ BBIJAIONIMXCS MATEMAaTUKOB B PAa3BUTHE MATEMATHUKU H
MHBIX HAYYHBIX 00JIacTeil.
MeTobl MATEMATUKH

- BelOMparh NOoAXOAAIINKA U3yYEHHBIA METO IIPU PEIICHUH U3YYEHHBIX TUIIOB MAaTe-
MAaTHUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B OKpPYXKalOIIEH AcH-
CTBUTEJIBHOCTH U MIPOU3BEICHUSIX UCKYCCTBA;
* UCTOJIb3Ysl U3YUEHHBIE METO/bI, TPOBOJINUTH JI0KA3aTEIbCTBO, BBIOJIHATH OIPOBEP-
KEHUE;
* BBIOMPATh M3YYECHHBIC METOJbl U UX KOMOWHAIIMU JIJIsl PEHICHUS MaTeMaTHYECKUX
3aj1ad;
* HCIIOJIb30BaTh MAaTEMAaTUYECKUE 3HAHUSA Ul ONMCAHUSA 3aKOHOMEPHOCTEN B OKpY-
JKAIOIIEN NEVCTBUTEIBHOCTH U MPOU3BEICHUSIX HCKYCCTBA,;

IIPUMEHATh  NPOCTEWINME  MPOTPAMMHBIE  CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN MAaTEMATHYECKUX 3a/1a4.

Conepxanue kypca 'EOMETPUHU B 7—9 kiaaccax

I'eomeTpuyeckue GpUIrypsl
®urypbl B reOMeTpUM M B OKpy:KaomeMm mupe. ['eomerpuueckas durypa. dop-
MHPOBAHUE MPEICTABICHU O METAIIPEIMETHOM MOHATUU «purypay. Touka, JTUHMS,
OTPE30K, NpsAMasd, JIyd, JIOMaHas, IJIOCKOCTh, YroJ. buccekrpuca yria u e€ CBOKCTBa,
BHUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.
OceBast cuMmmMmeTpusi reoMeTpuueckux uryp. LleHTpaibHas cMMMeETpuUsi TeOMeTprye-
ckux ¢Guryp.
MHoroyrojibHuKu. MHOTrOyroJIbHUK, €r0 3JIEMEHTHI U €ro cBoMcrBa. Pacno3Hasa-
HHUE HEKOTOPBIX MHOTOYI'OJIbHUKOB. BBINYKIIbIE W HEBBITYKJIBIE MHOTOYTOJIBHUKH.
IIpaBuiibHBIE MHOTOYTOJIBHUKH.
Tpeyronbuuku. Beicota, menuana, OuccekTpuca, CpefHsisi JUHHUS TPEYroJbHUKA.
PaBHOOEIpEHHBIN TPEYTOJIBLHUK, €70 CBOMCTBA M MPU3HAKHU.
PaBHOCTOpOHHMI TpeyronbHUK. [IpAMOYTOJIBHBINA, OCTPO YTOJBHBIN, TYNOYTOJIbHBIN
TPEyTroJbHUKU. BHENTHUE yribl Tpe yrojbHUKa. HepaBeHCTBO TpeyroapHUKa.
YersipéxyroapHuku. [lapamnenorpamMm, poM0, NpsSMOYTOJIbHUK, KBaApPAaT, TpAreLus,
paBHOOenpeHHas Tpareuus. CBOMCTBAa M NMPHU3HAKKU Napajijienorpamma, poMmoa, mps-
MOYTOJIbHHKA, KBaApaTa.
Oxpy:xHOCTB, KPYIr. OKpYyKHOCTb, KPYT, UX 3JEMEHTHI U CBOWCTBA; UEHTPAJIbHBIE U
BIIMCaHHbIE yTiibl. KacaTenpHasd U ceKylas K OKpY»KHOCTH, UX CBOMCTBA. Brimcanusie
Y ONMCAHHBIE OKPYKHOCTHU JJISl TPEYTOJIBHUKOB, YETBIPEXYTOJIBHUKOB, ITPABUIIBHBIX
MHOT'OYT'OJIbHUKOB.
I'eomeTpuueckue purypsol B npocTpaHcTBe (00bEMHBIE Te1a).




MHOrorpaHHyK M €ro 3JeMeHThl. Ha3zBaHus MHOTOTPAaHHUKOB C Pa3HBIM I0JIOKECHU-
€M M KOJIMYECTBOM rpaHeil. [lepBuuHbIE PEACTABICHUS O IUPAMUAC, NTapaJUIeIIeIH-
neze, npusMe, chepe, mape, HUINHAPE, KOHYCE, UX JIEMEHTaX U IPOCTEUIINX CBOM-
CTBax.
OTHOLICHHUSA
PagenctBo ¢uryp. CBoiicTBa paBHbIX TpPeyroJbHUKOB. [Ipu 3HaKuM paBeHCTBa Tpe-
YTOJIbHUKOB.
HapaienbsHocTh NpsAMBIX. [IpU3HaKK ¥ CBOWCTBA MapajuIeNIbHBIX NMPAMBIX. AKCH-
oma mapayuiesnibHocTH EBkinia. Teopema Darteca.
Hepnenauxkyasipusie npsamele. [Ipamon yrou. [lepnenaukymnsap k npsmon. Hakmnon-
Has, npoekius. CepeaVHHBIA NMEPHNEHAUKYJAP K OTpe3Ky. CBOMCTBA M IPU3HAKH
NEPIEHAUKYIIIPHOCTH.
IMopo0wue. [IponopunonanbHbie 0Tpe3KH, nogooue gpuryp. [lonodHbIE TPEyroIbHUKH.
[Tpuznaku noxoOus.
B3aumHoe pacnoJioxkeHne npssMON U OKPYKHOCTH, IByX OKPY>KHOCTEM.
HN3mepeHusi ¥ BbIYHMCICHUSA
Beanunnel. [Tondarue Benuuunsl. JlnuHa. M3mepenne niuuHbl. EXUHUIB H3MEpEHHUs
muHbl. Bennuuna yraa. 'pagycnHas mepa yrina. [lonstie o miomanu miockou ¢ury-
pbl U €€ cBoiicTBax. M3mepenne miomanen. Equnnnel n3mepenus miomanu. [Ipen-
cTaBjeHue 00 o0béMe U ero cporictBax. M3mepenne o0béMa. EnquHuIbI M3MepeHUs
00BEMOB.
N3mepenusi u BpruMciaeHus. THCTpyMEHTBI U1 U3MEPEHUN U MOCTPOCHUN; U3Me-
pEHUE U BBIUMCIICHHE YIJIOB, JIMH (paccTosiHUM), momiaaeil. Tpuronomerpudyeckue
(GYHKIUM OCTPOro yria B MpPsIMOYTOJIBHOM TpPEYrojbHUKE. TpUrOHOMETpUYECKUE
¢GyHKIUM Tynoro yria. BeluuciieHne 31eMEeHTOB TPEYroJbHUKOB C UCIIOJIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOLICHUH. POpMyIIbl IUIONIAAN TPEYTOJIbHUKA, apalie-
JOTpaMMa U €ro 4acTHBIX BUIOB, (hOPMYIIbl JJIMHBI OKPYKHOCTU U TUIOIIAIU KpyTa.
CpaBHenue u BeruucieHue iomasnei. Teopema ITudaropa. Teopema curycoB. Teo-
peMa KOCUHYCOB.
Paccrosinus. Paccrosgaue mexay toukamu. PaccrosiHue ot Toukn 1o mpsMou. Pac-
CTOSIHME MEXy (PUTypaMu.
I'eomerpuueckue mocrpoenusi. ['eomeTpuyeckre MOCTPOCHUS I WILTIOCTPALIMHA
CBOMCTB reoMeTpuueckux Guryp. MHCTpyMEHTHI AJis MOCTPOEHUMN: IUPKYJIb, JTUHEH-
Ka, yroibHUK. [IpocTeiiie mocTpoeHus HUPKyJeM U JUHEHKON: MoCTpoeHue Ouc-
CEKTPHCHI yTIJIa, IEPIICHANKYIISIPA K IPSAMOMU,
yIJla, paBHOTO JaHHOMY. [locTpoeHne TpeyroibHUKOB IO TPEM CTOPOHAM, IBYM CTO-
pOHAM U yIUIy MEXKJy HUMH, CTOPOHE U JIByM IPWIECKAIIMM K HEH yriaM. [lenenue
OTpe3Ka B JaHHOM OTHOILICHUHU.
I'eomerpuueckue npeodpa3oBaHus
IIpeodpa3zoBanus. Ilonstue npeobpazoBanus. [IpeacraBienne o MeTanpeaIMEeTHOM
NoHTUU «1peoOpazoBanue». [logodue.
J{Bu:keHus. OceBasl v LEHTpaJIbHAsi CAMMETPHUH, IOBOPOT U MapajuIeIbHbII NEPEHOC.
KomOuHanmu ABMKEHNH Ha IJIIOCKOCTH M UX CBOMCTBA.
BeKkTOpbI M KOOPAUHATHI HA IJIOCKOCTH




Bekrtopsl. [IonsTue BekTopa, 1ecTBUA HaJ BEKTOPAMHU, UCIIOJIB30BAHUE BEKTOPOB B
¢bu3uKe, paszioKeHHe BEKTOpa Ha COCTABJISIONIME, CKAISIPHOE MPOU3BEECHUE BEKTO-
POB.
Koopaunarel. OCHOBHBIE MOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXAY TOY-
kamu. KoopauHatsl cepeanHbl oTpe3ka. YpaBHeHus Guryp. [I[puMeHeHne BEKTOpoB 1
KOOPJIMHAT ISl pEHIEHUS] IPOCTEUIINX T€OMETPUYECKHX 3a/1a4.

HcTopusi MaTeMATUKH

Bo3HUKHOBEHHE MaTeMaTUKU Kak HayKH, 3Tanbl €€ pa3BuTusa. OCHOBHbIE pa3jie-
Jbl MaTeMaTUKU. Belgaromuecs MaTeMaTuKU U UX BKJAaJ B pa3BUTHE Hayku. becko-
HEYHOCTh MHOKECTBA NPOCTBIX yuced. Yucna u IiuHBl OTpe3KOoB. ParmonanbHbie
yucina. [lotpedHocTs B uppannonanbHbix unciax. lllkomna [Mudaropa.

3apoxnaenue anreopsl B Henpax apudmeruku. Ajn-Xopesmu. Poxnenue Oyk-
BeHHOU cuMBOMKU. 1. @epma, @. Buer, P. Jle kapt. Mcropus Bonpoca o Haxoxe-
HUU (PopMysT KOpHEH anreOpandecKux ypaBHEHHMM cTeneHel, OombImX dyeThipéx. H.
Tap tanes, k. Kapnano, H. X. A6ens,d. I'anya.

[TosiBeHne Meroza KOOPJAMHAT, MO3BOJSIOIIEIO MEPEBOJUTH M€OMETPUUYECKHE
00BeKTHl Ha s13bIK anreOphl. [lossnenue rpadukos Gyukiuit. P. Jlekapt, [1. @epma.
[Ipumepsl pa3nTuYHBIX CUCTEM KOOPUHAT.

3anaua Jleonapno Iluzanckoro (®uboHauyun) 0 Kpoiaukax, yncia GuboHaYUH.
3agadya 0 maxMaTHou nocke. CXOOMMOCTh IN€OMETpUYECKOoW mporpeccuu. McTokm
TEOPUHU BEPOSATHOCTEN: CTPAXOBOE J1eI0, a3apTHbie urpsl. 11. depma, b. [lackans, .
bepnymu, A. H. Koamoropos.

Ot 3emnenenus k reometpun. [ludarop u ero mkosna. @anec, Apxumen. [lnaton
u Apucrorens. IlocTpoeHHE NpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria.
KBanpatypa kpyra. Y aBoenue ky0a. Mctopus uncna . 3onotoe ceuenue. «Hauana»
EBxnuna. JI. Diinep,

H. W. Jlo6auesckuii. icTopus nsaroro mnocrysiara.

I'eomerpus M ucKyccTBO. I'eoMeTpHueckue 3aKOHOMEPHOCTH OKpPYKarOILIEro
Mupa. ActpoHoMus U reometpus. Yto u kak y3Hanu AHakcarop, OparocheH u Apu-
crapx o pazMmepax Jlynsl, 3emnu u Connua. Paccrostnug ot 3emin 1o Jlynsl u ConH-
ua. M3mepenue paccrosiuus ot 3emiau 10 Mapca.

Ponb poccuiickux yu€nbix B pazsutuu matematuku: JI. Diinep, H. . JIobaues-
ckuii, I1. JI. Yeonimes, C. B. KoBanesckas, A. H. KonmMoropos.

Marematuka B pazsutuu Poccum: II€tp I, mkona maremaTnyecKuxu HaBUTrail-
KHX Hayk, pa3Buthe poccuiickoro ¢uota, A. H. Kpsuio. Kocmuueckas nporpamma u
M. B. Kenapi.
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7 Kaacc

Tnaea |.

HavanbHble reoMeTpuyeckue

CBEA8HWUA

10

1,2
3
4,5

6

Mpaman 1 oTpesok. JNys W yron
CpasHeHne OTPEeakos W yrnos

Mamepenve oTpeakos.
MamepeHve yrnos

MepnedaukynspHbE NPpAMbse
Pewenne sanad
KontponeHas pabGota N2 1

ey

O6LACHATE, HTO TAKOE OTRE30K, Ny, yron, Kakue ¢pu-
rypsl HAa3LBAWOTCA PaBHLIMK, KAK CpaBHWBAKTCA W
W3IMEDAKTCA OTPE3KK W YIMbl, 4T TAKOE rpagyc u
rpaaycHas Mepa yrna, Kakol yron HasblEaeTcs nps-
MEIM, TYNbIM, OCTREIM, PA3BEPHYTRIM, 4YTO TAKoe ce-
peAMHa OTPE3KA W OMCCEeKTpMCA YIna, Kakwe Ykl
HA3LIBEAIOTCA CMEXHBIMK M KaKMEe — BEDTHKANLHBIMM;
GopMmynpoBate W 0DOCHOBBIBATE  YTBERXOASHWA
0 CBOMCTEAX CMEXHLIX W BEPTUKANBHLIK YyTNos; 00b-
ACHATE, KAKWE NPAMBIE HAZLIRAKOTCA NepNeHankKynap-
HbiMK; DOPMYNMPOBEaTL M OGOCHOELIBATL YTBEPXOE-
HME O CBOWCTEE OBYX NMPAMBIX, NEPneHgnKynapHbix
K TpeTeei; waobpaxarte W PAcno3HaBaTh yKasaHHbe
NPOCTEMLINE MUrypbl HA HepTexax; PeLaTe 3aAa4u,
CBA3AHHBIE C ATHMW NPOCTERKMMK QUrypamm

Cnaea Il.

TpeyronbHUKK

17

2

Mepewid  NpWadak paBeHcTEa
TREYTONEHWKOB

MeamnaHsl, BUCCEKTRPWCEE U Bbl-
COThl TREYTONLHUKA

Bropoi 1 TpeTuid Nnpr3Haky pa-
BEHCTBa TPeYroNbHWKOE

3a0aqid Ha NoOCTROEHWME
PeweHre 3anau4
KontponeHan patora N2 2

O6LACHATE, KAKan GUrypPa HAZLIBASTCA TPEYTOALHW-
KOM, 4TO TEKOE BEpPWMHGLI, CTOPOHBI, YIMBl W Nepw-
METD TREYIONbHWEE, KAKOR TPEYronbHWK HA3LIBAETCA
paEHOGE0PeHHEIM W K3KOW — PABHOCTOPROHHWM, Ka-
KWME TReYronbHWKK HA3LIBAKTCA DaBHLIMMK;, Waobpa-
#ATh M PACTO3HABATE HA YEPTEXAX TPEYrOfbHUKN 1
WX SNEMEHTLI; WpMYHMpUEBTb W A0Ka3LIEATE TEOPE-
Mbl O NPU3HAKAX PABSHCTEA TREYrONbHWMKOE, 00bLAC-

HATE, 4TO HA3LIRAETCH MNEpPneHAWKYNAROM, Nposeagd-
HEIM M3 AAHHOW TOYKW K NAHHON Npamoii; dopmMyng-
pOBaTE W OOKA3LIBATL TEOpEMY O MepneHouKynape
K NPAMOR; OBBACHATE, KAKUe OTPE3KM HA3LIBROTCRA
MEOWAHOW, DUCCEKTPUCOR W BRICOTOR TPEYrONbHWKE,
POPMYNMPOBATE M A0KA3LIEATE TEOPEMB! O CEONCTEAX
paHOGEOpEHHOMD TREYIONbHWKA; pEelAaTs 3a0a4mM,
CBRZIAHHBIE C MPU3IHAKAMK PABEHCTEA TPEYrONbHWKOB
W CBOACTEAMKW paBHOOSAPEHHONO TREYronbHWEa; hop-
MYNWPOBATE ONPEOASNEHWE OKPYRHOCTH, ODBLRCHHATH,
4TO TAKOE LEHTRE, PagMyc, x0poa ¥ OMameTp OKpyH-
HOCTH; pewars NpocTerluMe 33484 Ha NOCTROSHNE
(MOGCTPOEHWE YINA, PABHOMD AAHHOMY, NOCTROEHWE
BUCCEKTPUCE! YINA, NOCTROSHWE MNepneHankyNapHbE
NpAmMebX, NOCTROSHWE CepeivHel OTpesxa) w Gonee
CNOXHLIE 330344, WCMNOMb3YIOWMEe YKazaHHsle npo-
CTeRUME, CONOCTABNATE NONYYEHHLIA De3YNLETAT G Yo-
NOBWEM 330844, aHANW3WPDOBATE BOIMOXHBIE Chy4au

Fnaga lll. MapannensHbie NpAMBIe

13

2

MpraHakn
ABYX NPAMBIX

AkcUoMA NapannensHelx npa-
Ml

PeweHre 3a0a4
KonTponeHan paborta N2 3

napannensHOCTH

DopMyNMPoBaTE ONPEeMEeNeHue NapannensHeix Nps-
MblX; OOBACHATE C MOMOLLBI0 PUCYHKE, KAKWe Yk,
0bpazoBaHHBIE NPW NEPRECEYEHNK OBYX NPRAMBIX CeKy-
LWER, HASBIBAIOTCA HAKPECT NEXALMMKY, Kakue — of-
HOCTOROHHUMK M K3KWE — COOTBETCTBEHHBIMK, op-
MYNMPOBATE W AOKA3LIBATE TEOPEMEI, BbIPAXADLLME
NPMaHAKK NApannensHoOCTH OBYX NPAMbIX, 0GbLACHATD,
YTO TAKOE BKCHUOMBE FEOMETDWMH W KAKWE aKCHOMB! YAE
MCMONL30BANWMGCE  pPaHee, (OopPMYNMPoBaTE  AKCHO-
MYy NapannensHex NPAaMbiK 1 BBIBOONTE CNEACTEAN 13
Heg: OpMYNUpOBATE W AOKA3LIBATL TEOPEMBl O CBOR-
CTBaX NapaniensHbix NpamMblx, o0paTHeIE Teopemam
O NPM3HAKAX NAPanNensHOCTH, CBASAHHLIY C HAKpecT
NEXBWMMKY, COOTEETCTBEHHBIMK 1 OOHOCTOROHHHUMN
YyrMamu, B CBA3W © 3TMM OOLACHATL, 4TO  Takoe




XapakTepucTka OCHOBHLIX BUOOE
OEATENLHOCTH YyYeHMKa
{Ha ypoBHe y4ebHbIX OENCTBMIA)

YCnoBve W 3aknioHeHue TeopemMbl, kakan TeopemMa
HAZLIBABTCA ODPATHON N0 OTHOWEHWIO K OaHHOR
Teopeme; ODLACHATE, B YEM IAKMOHABTCH MEeTOD 40-
Ka3artensCTea OT NPpOTHEHOMD! {I}DﬂMjl'ﬂHpDBEITh W ao-
Kd3klBaTE TEOpEMBI ob Yrnax Cc CooTeeTCTBEHHOD fna-
pannensHeMKn 1M NepnadouKyNapHEIMK - CTOPOHAMY,
NPUBGANTE NPUMERB MCNONLI0BAHWA 3TOMD METOOE;
PeWaTe 3a0a4 Ha BeMWMONeHne, A0Ka3aTenbCTEO W
NoCcTpOEHKE, CBA3AHHBIE C NApannensHbBIMK NPAMBIMIA

PopMyNMpoBEaTE M A0KA3LIBATE TEOPEMY O CyMME
YIMOB TREYTONLHWKS W B8 CNeacTBVE O BHELLHEM yIne
TREYTONBHWER, NPOBOAWTE Knaccudmeaumn Tpe-
YIOMbHWKOB MO YrNaw:; QopMynupoBaTte W O0KAIbI-
BaTh TEOPEMY O COOTHOLWIEHWAX MEXOY CTOPOHAMKM K
yriamMi TPeYronbHKEa (NpamMoe v obpaTtHoe yTEepK-
OEHKA) W CNeACTEWA M3 HEeE, Teopemy O Hepased-
CTEE TPeYroNnbHWKa; GopMyNMpoBaTs 1M A0KA3LIBATL
TEOPEMbl O CBOACTBAX NDAMOYTONBHBEX TREYronsHW-
KOB (MPAMOYTONLHBIA TREYronbHUK © yraom 307, npw-
HAKW PABEHCTEA NPAMOYTONbHBIX TREYTONBHWKOR);
GOpPMYNMPOBATE ONPEOENeHNA PACCTOAHMA OT TOHKK
00 NPAMOIA, PACCTOAHWA MEXOY NapanienbHeIMK
NPAMbIMK, DELWIATE 3a034M HA BLIMWCNEHWA, OOKA3a-
TENLCTEO W NOCTPOEHWE, CBAZAHHLIE C COOTHOWE-
HUSMI MEKAY CTOPOHAMA W YENAMIA TPEYIONEHMKS W
PACCTORHWEN  MENOY NApAnnensHeMKU  NEAMBINK,
npv HeoGXOOMMOCTIA NPOBOGMTE NO X040y  pEeLIeHuA

OONOMHUTENBHEIE NOCTPOEHWA, CONOCTARAATE MOMY-
HEHHLIN PE3IYNLTAT C YCNOBMEM 330844, B 330a4a% Ha
NOCTROEHWE WCCNEN0BATE BOIMOMHBIE CNYYau

acc

Homep Konw-
napa- CopepxaHve maTepwana YECTBO
rpada Yacoe
Mnasa IV. COOTHOLWIEHWA MEXAy cTopo- 18
HAMK W YrNamMn TPeyronbHWKa
1 Cymma Yrnos TpeyrofsHuKa 2
2 COOTHOLWEHWA MEeXny CTopo- 3
HamMK 1 YrNamK TReyroNsH1Ka
KontponeHan paGota N2 4 1
3 MpAMOYrONEHBIE TREYTONBHKKL e
4 MocTpoeHue TpeyronbHWKa no 4
TPEM ANEMEHTAM
Pewenwe aanaqy 3
KoHTponsHas patiora N2 5 1
MoeTopeHwe. Pewenwe 3apay 10
8 Ka
Fnaea V. YeTeipéxyronsHMKH 14
1 MHOrOYrOnEHUERN
2 MapannenorpamMm 1 TRanawma 6
3 MNpamMoyroneHuk, pomb, kBa- 4
gpar

Pewenwne sanay
KontponeHan padora N2 1

OBBACHATE, YTO TAKOE NOMAHAR, MHOMOYIONEHWE, 8ro
BEQLUWHE, CMEXHBIE CTOPOHLL, AWaroHand, waobpa-
HATh W PACNO3HABATE MHOMOYrONBHMKM HA YEpPTEXAX;
MNoKa3sLBaTk SN8MEHTEl MHOMOYrONBHWKA, ero BHy-
TREHHIOW W BHeWHK 00nacTy, GopMyNWpoBaTh
ONpenenaHve BeINyKNoro MHOroyronbHuKa; waobpa-
XdATh W PACNO3HABATH BhINYKNbBIE W HEBLINYKNBE MHO-
royrofbHUEW; GOpMYNIMPOBATE M AOKA3LIEATE YTEEDH-
O8HWS O CYMME YINOE BLIMYKAOTD MHOMOYTONLHMKS 1
CYMME Br0 BHELIHWX YINOE; 00BACHATE, KAKMe CTOpo-
Hil (BEPLIUWMHE) YeToIDEXYTONBHWKR HASHMEBAOTCA Npo-
TUBONONOXHBIMKW, POPMYTMPORATE ONPEefeneH s na-
pannenorpamma, Tpaneul, pasHofefpeHHoR 1 Npa-
MOYTONBHOW Tpaneuwd, nNpsaMoyronkHUka, pomba,
KBAgpaTa; n3oipaxate U PACND3HABATE 3TW YEThIpEX-
YIONBHWKW, GOPMYNMDOBATE W O0Ka3LIBATE YTEEDH-
nexnsa 0b My CEORCTEAY M NPU3HAKAXY, PELATE Janaqw9
Ha BLIYMCNEHME, O0KA3aTENLCTED W NOCTPOSHWE, CBA-
FAHHBIE © ITUMW BUOAMY YETeIDEXYIONBHWKOE; 00b-
ACHATE, KakWe OBE TOYKKM HalbiBAKTCH CHMMETDNYHE-
MW OTHOCHUTENBHO NPAMOR (TOYKKW), B KAKOM Chy4ae
durypa HasLBaeTcsl CHUMMETPHHYHOW OTHOCMTENLHO
NPAMOA {TOYKM) W 4TO TAKOE OCk (UEHTP) CHMMETDMK
hurypel; NPUBOAUTE NpuMepe duryp, obnagaowmx
OCEROR (LEHTPANEHOR ) CUMMETRIER, 8 TAKKE NPKMEe-
phl OCEBOW W USHTPaNbHOW CUMMETDUIR B OKpPYXAak-
wel Hac obocTaHoBke




Hamep Konw- XapakTepucTuka OCHOBHLIX BUOOE
napa- CDJJ,ED)K&HME Mareprana HeCcTBO OAEATENBHOCTH YYEHWKA
rpadga Yacoe (Ha ypoBHe yyelHbIx AEHCTBWA)
Fnaea VI. Mnowags 14 OOLACHATE, KaK NPOW3IE0AMTCA WM3MEREHWE MAoLa-
| A8 MHOFOYIMONBHWMKOB, KakWE MHOFOYMONBHWKW Ha-
1 Mnowans MHOrOyroneHKKa 2 BLIBAIOTCA DABHOBENMKMMKM U KAKHE — PABHOCOCTAR-
Mnowaaw mapannenorpamma, 6 NEHHBIMK,  GOPMYNMPOBATE OCHOBHLIE CBOMCTEA
TPEYreNsHWKE 1 Tpaneuwnn NMNoLWaaern W BLIBOOWMTE C WX NOMOUWBLID GOPMYNL
3 Teopema MNudaropa 3 MNOWAASN NPAMOYTONEMMKR,  NapannenorpamMma,
Pewenue 3anad 2 TREYrOMibHWKA, TPpanewu; opMyIMpoEaTE W Aoka-
ik RaBE TS 1 3abiBATL Teopemy o0 OTHOWEHWW NNoWanen Tpe-
YTONLHWKOB, WMEIOLLMX MO PaBHOMY YITTy; hOopMynn-
POBATE M AOKA3LIBATE TREOpamMy Mudaropa n obpaTtHyo
eh; eulBOaMTE dopmyny Mepona ana naowany Tpe-
YIONBHWKE, PELLATE 38084 HA BbIMUCIEHKWE 1 QoKa-
JATENLCTED, CEBASAHHLIE C chopMynamMi NIoWanen w1
| Teopemon Mudaropa
Mmaea VIi. MogobHsie TpeyronsHUWKKN 19 QO6BACHATE MOHATHE NPONOPUMOHANBHOCTW OTped-
KOB; hOpMYyNVPOEaTE ONPEnaneHns NoaodHex Tpe-
1 Onpepenenve noaobbix Tpe- YrONBHWKOE W koadduumreHTa nogobng; Gopmynupo-
YroneHUKOB BATh W NOKA3LIEATE TEOpEeMb: 00 OTHOWEHWW
2 MNpuanakk nonobua Tpeyronk- 5 Mnowanen NoaotHLX TPeYronNLHWKDR, O NPHU3HaKax
HUKOR noaoting TReYronbHWUKOR, O CPEeaHeRd nuHuM Tpe-
KoHTponeHas patiora Ne 3 1 YIONBHUKA, O NEPEceYeHU MEOWaH TReyroNbHWKE,
3 MpumMeHenue Noaobus k noka- 7 o nponopuuof-&aﬂ;ﬂux OTpezKax B NPAMOYTONLHOM
IATENLCTEY TEOPEM W PELIEHIO TpEYronbHWKE, OGLACHATL, YTO TAKDE MEeTon noao-
3anay GwA B 3a0a48x Ha NOCTROEHWE, W NPHBOOWTL MpW-
MEPB MRPUMEHEHWR 3TOr0 MeToaa; OOLACHATh, KaK
4 CooThowennd  mexiy CTopo- 3 MOMKHO MCMDNL30BATE CRONCTRA NOACGHEIX Tpeyrans-
HaMI 1 YIamid NpAMOYTONEHO- HUKOE B MaMepuTencHblx paboTax HE MEeCTHOCTH,
ra TpeyrofeHuKa ODBLACGHATL, KaK BBECTW NOHATWE noaoBua oA
KoxTponsHas paBorta MNe 4 1 NPOU3BONEHBIX Uryp; GopMynupoBaTe onpefene-
HUA U WINIOCTPUPOBATE NOHATHA CUHYCE, KOCKMHYCA 1
TaHreHca OCTPOrD YrAa NPAMOYroNLHOMD Tpeyronb-
HWK:, BbIBOAWTE OCHOBHOE TPWUMOHOMETRUYECKOE
TOXABCTBO 1 3HAYEHWA CMHYCA, KOCMHYCA M TAHTEeHCa
ona yrnoe 30°, 45°, 60°; pewars 330341, CEAZaHHbIE
¢ nogobuem TPeYToNLHWKOE, ONA BLIMWCNEHWA 3Ha-
YEHWA TRUMOHOMETPUYECKHK QYHKLMA MCNoNb30EaTh
KOMNBIOTEPHBIE NPOrpammesl
Fnaea VIIl. OkpyxHOCTh 17 WMecenenoeate B3aWMHOE PACNOACKEHWE NPAMOR W
OKPYKHOCTH, (hOPMYNMPOBaTE ONpeaeneHine kaca-
1 KacaTensHan K OKpyxHOCTI 3 TENEHOW K OKPYXHOCTW, hOpMYNMPOBATE U A0K33kI-
o9 LLeHTpaanh|e M BNWCAHHLIE 4 BaTb TeOpeMEl: O CBOACTBE KACATENLHONW, O npuaHa-
Ikl Ke  KacaTensHOoW, Dl? OTpe3Kax  KacaTenbHbix,
3 UYeThipe 3aMeuaTenbHuE TONKM 3 MPOBSOEHHRIX M3 OAHOR TOYKH; Etlopmw:upoaam na-
TeurnbHE HATWA LWEHTPANEHOMD YINa ¥ rpagycHoi Mepsl oyri
OKPY#HOCTW, hOPMYNMPOBATE M AOKA3LIBATE TEOpE-
4 BnwcanHas 1 on1canHan okpyx- 4 Mbl: O BAWCAHHOM YIMe, O NPOW3BEeHuH OTPE3KOB
RGN NEepecekaLUXCs Xopa, fopMYyNTMPOBATE W A0KA3L-
Pewenne 3anay 2 BATh TEOPEMB, CEAZAHHBIE © 3AMEYATENbHLIMUA TOUY-

KoHTponsHas paBota N2 5

Kamit TPEYrofbHWKa: © GUCCEKTPMCE Yrna W, Kak
CNeacTeEWe, O MNepeceYeHnkr  OWUCCEKTPMC  Tpe-
YrONBHWKA; O CepeOVHHOM NEpreHamKynape ¥ ot-
PE3KY W, KAK CNEACTEWE, O NEPECEeYeHUN CepeauH-
HblX NERNeHAWKYNADOE K CTOROHaM TPeyronbHUKa,
O MEepEeceYeHrn BLICOT TRPEYTONbHWKE, (opmMynupo-
BaTh ONPEOSNEHUA OKPYXHOCTER, BNUCAHHON B MHO-
TOYFOABHUE W ONWMGAHHOW OKONO  MHOMOYTONBHWKE;
hOPMYNNPOBATE U IOKA3LIBATE TEOPEMB: 00 OKpPYHK-
HOGTW, BMNMCAHHOIR B TPEYTONBHWK; 00 OKRYKHOCTH,
ONWCAHHOW OKONO TPeYronbHWKd; O CBOWCTBE CTO-
DOH  ONWCEHHOMO  YeTLIPBXYroNbHMKE, O CBOWCTBE
YINOBE  BAMCAHHOTO  YeThIPEXYrONGHWKA, pelwars




Homep Konw- XapakTepwcTUKa OCHOBHLIX BUOOB
napa- CD,U,E-p)KaHI-"IE! mMaTepuana 4YeCcTBO ASATENRBHOCTH YyYeHKKa
rpada 4acoB (Ha ypoBHe y4yebHbIX OSACTBWIA)
3a784W HA BhIMWMCNEHWE, AOKA3aTEeNbCTEO W NOCTRO-
BHME, CBR3AHHBIE C OKPYXHOCTBID, BOMCAHHBIMA
W ONWCAHHBIMK TREYTONBHUKAMK W YETBIDEXYN O bHN-
Kamu; WCCNenoBaTs CBORCTEA KOHQWIypauWwid, cen-
FaHHLIX C OKPYHHOCTLID, © NMOMOLLL KOMMLIOTEDHLIX
MpOrpamm
MoeTopeHve. Pewennwe 3anady 4
9 kaace
Mnaea IX. BekTopskl 8 DopMyNMpoBATE ONPEedeneHua 1 WNNDCTPUPOBAaTh
NOHATHA BEKTODA, Mo OAWHB, KONMWHEApHLIX 1 pai-
1 MowaTMe BekTopa 2 HbiX BEKTOPOB; MOTMBMPOBATL BEEAEHWE MOHATWIA M
2 CnoxeHus 1 BblHUTaHWE BEKTO- 3 OEACTRWA, CBAIAHHLIX C BEKTODaMMW, COOTEETCTEY-
poB WMMK NPAMEDPAMKA, OTHOCAWKMUCA K UIMHECKIM
3 YMHOXEHME BEETOPA Ha YNCNO. 2 BEKTOPHLIM BENWYMHAM, NPUMEHATL BEKTOPLI W Gel-
anMEHEHHE BEKTOPOB K pe- CTBMA HAL HAMK NPKY PeWeHnr reoMeTpuYyecKkmx 3a-
LIEHWIO 38084y Aay
fnaea X. MeToa koopaWwHar 10 OBOBLACHATE W WIIOCTPUPOBATE NOHATUA  NPAMO-
YIONBHOW CHMCTEMBl KOODOWHAT, KOODOMHAT TOHKW W
1 KoopouHatel BeKTopa 2 KOOROWHAT BEKTOPA; BRIBOOMTE M WCNONL30BATE MNPW
2 MpocTeliuve 3803494 B KOORAKM=- 2 pelweHu 3ana4 GopMynel KOOPOWMHAT CepeaMHbl OT-
HaTax PE3KA, ANWHE BEKTOPA, PACCTOAHWA MENOy ABYMA
3 YPEBHEHHFI OKRYAHOCTA W NpA- 3 TOYKEMM, yp\aEHE‘HHﬂ OKP"'KHUCTH W npﬂMDIH
(X lalr}
PewleHwe 3afa4 2
KoHTponeHan pabora N2 1 1
naea XI. COOTHOLIEHMS MEXAY CTOPO- 11 DopMYyNMPOBETE W WKCTPWPOBATE ONPEASNeHWA
ASRE [n e SpBjTORINES Cun. 070 120 180°; BLABOAMTL GCHOBHOS TOHIOHOMETRHI-
nApHoe Npou3BefeHWe BEKTOPOB CKOE TOXOECTEO W GOPMYyNE NPHMEELEHWA; DOPMYyNM-
1 CMHYC, KOCMHYC, TAHIEHC, KO- 3 DOBATE M [0KA3LIBATE TEOPEMbl CHMHYCOB W KOCHHY-
TaHreHe yrna COB, NPUMEHATE WX NMPW PELUSHWM TPEeYroNbHWKDE;
2 COOTHOWEHHA MEXAY CTOPO- 4 OOBLACHATE, KaK WCNONL3IYVIOTCH TRMIOHOMETRHYECKWE
b A hOpMYNEl B M3MEDUTENEHBIX PaboTax HA MECTHOCTW,
hOpPMYNMPOBATE DNPEOENEHUA YINE MEXIY BEKTOPA-
3 CkanapHoe Npou3BeneHns Bex- 2 MK W CKANADHOro NPOM3BEAEHWS BEKTOPOE, BLIBDANTL
ToOpoB OPMYNTY CKAaNAPHOrD NPOWABEASHWA YEpesa KoopaW-
Pewenne 3anay 1 HATEl BEKTOROB; QOpMyNUpoEaTE W 0BOCHOBLIBATE
KonTponbHas paBota N& 2 i YTEEpHAEHUE O CBORCTBAX CKANAPHOro Npow3sene-
HWA; MCNONL30BEATE CKANApHOE NPOWSBEOSHWE BEK-
TOROB NPH PELIEHMKY 3a0a4
fnaea XIl. [nuHa OKPYKHOCTW M nAo- 12 PopMyNMpOBaTE ONPedeneHre MNpaBuUNeHOrD MHO-
wags kpyra TOYronsHWKR; GOPMYNHMPOBEATE W A0KA3LIBATE TEOpEe-
Mbl 00 OKRYKHOCTAX, ONWCAHHON OKOND NPABUNEHOND
1 MpaBUEHLIE MHOTOYTOMBHIKY 4 MHOFOYIONEHWKA W BNWCAHHOR B HEro; BRIBOOMTE W
LLNMHa OKPYXKHOGTH W NAOLLALS 4 HCNONL30BaTL GOPMYILL ONS BLEIMMCRSHWA NNOWanu
Kpyra MPABMNBHOTO MHOTOYrOMbHWKA, 810 CTOPOHE! M pany-
yCa BNUCAHHOA OKPYXHOGTW, PEWATE 380848 Ha no-
Pewenne anay 3 CTPOEHUE MPaBUNEHBIX MHOFOYTONEHUKOB; 0BLACHATE
KontponesHan pabota N2 3 1 NOHATHA [NMHEl OKDYXHOCTM W NAOWAAW  Kpyra;
BLIBOAMTE (GOPMYNGE ONA BEIYUCIEHUA ONWMHLL OKPYH-
HOGTW W ANWHL OYyrK, NAOWAOKW Kpyra W nnowa-
OM KDYTOBOMO CEKTOPa, NPUMEHATE aTW GopMyb
npy peLexni 3anady
Fnaea Xlll. OewwxeHus 8 O6LACHATE, 4YTO Takoe OTOBpaMeHWE NNOCKOCTA
Ha ceff W B KAKOM CNy4Yae OHO HA3bLIBAETCH ABMKE-
1 NoHATHE OBKKEHWA 3 HUEM NNOCKOCTW, OOBLACHATL, YTO Takoe Ocesan
2 MapannensHeil NepeHoc v no- 3 CHMMETPWA, UEBHTRANBHAR CUMMETDWA, Napannenb-
BOPOT Hblf MEepEHOC W NOBOPOT, ODOCHOBHIBATL, HTO 3TW




HapakTepUCTHMKa OCHOBHLIX BUAOE
OEATENLHOCTH YYEeHMKa
(Ha ypoBHe y4ebHbIX ASACTBMIA)

oToOpaXeHUa NIOCKDCTY Ha cebA ABNAITCA OBuXKe-
HUAMY; OOBACHATE, KAKOBA CBA3L MEXIY ABVKEHWA-
MU W HANOMEHWAMIA, MANOCTPUROBATE OCHOBHLIE
EMOL OBMHEHWA, B TOM YUCNE C NOMOLLLID KOMNLIO-
TEPHLIX MporpammM

OBBACHATL, YTO TAKOE MHOMOrDAaHHWE, 8o rpady, pe-
Gpa, BEPLIMHE, OWArOHANW, KBKOR MHOMOMPaHHWK Ha-
3LIBAETCA BhIMYKNLIM, HTO TAKQE H-YrONBHAA NPUaMa,
2& ocHoBaHwA, DokDBLIe rpaHw W Gokoewle pebpa,
KAKAA NPWaMa HA3LIBAETCHA NPAMOR ¥ Kakas — Ha-
KNOHHOR, 4TO TAKOE BoICOTA NPWM3MBl, KBKaR NPpUama
HAZLIRAETCA NAPANNENenuNenom 1 Kakol napannene-
NKNen HA3LIBAETCA NPAMOYIONbHEIM, GOpMYNMDOBATE
W 0BOCHOBLIBATE YTEEDXASHWA O CBORCTBE gMarodHa-
neld napannenenunens v O KBaOpate OWaraHanu
MPAMOYFONEHORD napannenenunena; obLACHATE, 4To
Taxoe 00LEM MHOMOrPaHHKMKA; BRIBOOWTE (C MOMOLLEHD
npuHUMNa Kapanwepw) dopmyny obbEma npamoy-
ronsHOro napannenenunena; obbACHATE, KaKoW MHO-
rOrpaHHWE HA3LIBASTCA NUPaMUaoH, YTO Takoe OCHO-
gaHve, eepliuHa, Dokoskee rpaHd, Bokosee pEdpa K
BEICOTA MNWPAMWOL, KaKas NWPaMMOA HAZLIBAETCA
NPaBMALHOR, YTO Takoe anodema NpaswisHoR nupa-
MW, MPMBOOMTE GopMyny 00bEMa NUpamMuas; 06b-
ACHHATE, KaKOe Tend HASLIBABTCH UWAMHAODOM, bTO Ta-
KDE ero 0Cb, BeICOTA, OCHOBaHMA, panwyc, Hokosan
NOBEPXHOCTL, oOBpasyiowwne, passepteka  GokoBOR

NOBEXHOCTK,  Kakumie  OopMynamin  BhlipaxanTcs
ofbém 1 nnowans GOKOBOA NOBEPXHOCTH LMAVHAPA;
00bLACHATL, kakoe Teno HA3LIBAeTCA KOHYCOM, 4TO
TAKOE €ro OChb, BHICOTAR, OCHOBaHWe, BOKOBAR noO-
BepxHoCTe, ofipasyiowue, passéprka OoxkoBoi no-
BEPXHOCTY, KaKUMK QOPMYNamMKY BoipaXanTCA 00LEM
KOHyCa M nnouwans GokoBoW NOBEpXHOCTH; obbAGc-
HATE, KAK3A NOBEPXHOCTL HA3LIBAETCA cthepol u ka-
KOE TENO HasLIBAETCH WapoM, 4T Takoe paauyc W
AuvameTtp cdepol (Wapa), Kakimu GopMynamin Beipa-
®awTcA obbEM wWapa W nnowans chepk; u3obpa-
*aTh 11 PACNO3HABATL HA PUCYHKAX NPWU3MY, mapan-
nenenunen, NUpamMuay, WANAMHAD, KOHYC, wap

Homep Konwm-
napa- CopepxaHve maTtepuwana YECcTBO
rpaca Yyacor
Pewenwe aanaq 1
KouTponsHan pabota N2 4 1
Mmaea XIV. HavansHble CBeOeHWA W3 a8
CTEepeoMeTPUM
1 MHOTOrpasHnKEK 4
b4 Tena W NoBePXHOCTI BRaLLEHNS 4
06 akcuomax nNaHuMeTpMK 2
MNoeTopexnue. Pewenwe 3apay 9
COI''TACOBAHO

IIporoxoi 3aceqanuss MO
yUHUTeNIed MaTeMaTUKu, MHHOPMATHKU U HU3UKH
oT Ne

PyxoBonurens MO Camuit O.A.
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