POHYMepOoBaHO

(nucra) nucros.
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MysununajbHoe 010:KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHHe
«BolickoBulKas cpeiHss o0meoOpa3zoBaTeabHasi mKkoJa Ne2»
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PABOYAS ITIPOI'PAMMA
0 MIpeIMETY
«reoMeTpHus»
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YPOBEHb OCHOBHOT0 0611ero o6pazoBanus ®I'OC
(2 gaca B Henemo) Beero 204 yaca, 6a30BbIi ypOBEHb
Cpoxk peanuzanuu 2017-2020 r.

ITporpamma pa3paboTaHa Ha OCHOBE IPUMEPHOMN ITPOrpaMMEI IO Kypcy reometpud (7 — 9 Kiaccel),
CO3J[aHHOM HA OCHOBE €IMHOM KOHIIENIUH IIPEIOIaBaHusl MaTEMAaTUKHU B CPeIHEH IIKoJIe, pa3paboTaHHOM

A.I"' Mep3nsaxom, B.B.ITonorckum, M.C.Sxupom, J1.A. Homuposckum, 2014

Pa3paboTuuk nporpammsi:
MuxaiinoBa Enena BnagumupoBraa

«PACCMOTPEHA»: «COI'TACOBAHA»:

Ha 3aceganuu 1IMO 3am. nupexropa no YBP puukesuy H.B.
IIpotokon Ne _/OT «@ » Z 2017r. (moamuck, pacuudposka)

PyxoBoaurens nW_ « /;> 0&’ 2017r.

V (nmoamuck, paciudposka)




IlnanupyeMble pe3VJabTAThl OCBOEHHS COAEPKAHUS KYPCA reOMeTPpHH

W3ydyenue reoMeTrpuu IO JaHHOM mporpamMme CHOCOOCTBYET (OPMHPOBAHUIO Y Yy4YaLIUXCS
JUYHOCTHBIX, MeTaNpeJIMeTHbIX U MNpeIMeTHbIX pe3yJbTaTOB OOyYeHHUS, COOTBETCTBYIOLIUX
TpeboBaHusIM DenepansbHOro TroCyJapCTBEHHOIO 00pa3oBaTEeNbHOIO CTaHAAapTa OCHOBHOIO OOIIEro
o0Opa3oBaHwsI.
JIM4YHOCTHBIE Pe3y/IbTAThI:
1) BOCIIUTAHUE POCCUMCKOM TIPaKJAHCKOM HMJICHTUYHOCTH: MNAaTPUOTU3MA, YBAXECHHUS K
OteuecTBy, OCO3HaHHE BKJIaZia OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAyKH;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTb M CHOCOOHOCTh OOydYaroIuXcs K
CaMOPa3BUTHIO U caMO00Pa30BAHUIO HA OCHOBE MOTHUBALIUU K OOY4EHUIO U IT03HAHMUIO;

3) OCO3HAHHBINA BBIOOP M OCTPOEHUE JalbHENIEH NHANBUAYAIbHON TPAaeKTOPUN 00pa30BaHUs
Ha 0a3e OpUEHTUPOBKHU B MHUpe mpodeccuil 1 npodeccuoHaIbHBIX NMPEANOYTEHUN C yYETOM yCTONUYMBBIX
[I03HABATEJIbHBIX WHTEPECOB, a TAK)K€ Ha OCHOBE (DOPMUPOBAHUS YyBaKUTEIBHOI'O OTHOLICHUS K TPYAY,
pa3BUTHUE ONBITA y4aCTUS B COLUAIbHO 3HAYUMOM TPYJE;

4) YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3YyIbTaT yueOHON U MaTeMaTU4yeCKOl AeATeIbHOCTH;

5) KPUTUYHOCTh MBIIUICHUSI, HWHULMATUBA, HAXOAYMBOCTb, AaKTUBHOCTb IIPU PEUICHUHU

reOMEeTPUYECKUX 3a/1ad.

MeTanpeamMeTHble pe3yJbTaThl:

1) YMEHHE CaMOCTOATEIbHO OMPENENSITh LIeM CBOEro o0ydeHus, CTaBUTh U (POpMyIHpOBaThH
1151 ceOst HOBBIE 3a]1a4M B yu€0e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOM 1S TEIbHOCTH;

2) YMEHUE COOTHOCHTb CBOM JEUCTBUS C INIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH AESATEIbHOCTH B MPOLECCE JOCTHIKEHUS pe3yJsibTaTa, ONpeNeNsTh CHOCOObI AeHCTBUI B
paMKax MpeIOKEeHHBIX YCIOBMH M TpeOOBaHMH, KOPPEKTHPOBATH CBOM JAEHCTBHS B COOTBETCTBHM C
U3MEHSIOLIENCSA CUTyaluei;

3) YMEHHME OIpeneNsiTh IOHATHS, Cco3AaBaTb OOOOILIEHHs, YCTaHaBIMBAaTh AaHAJIOTUH,
KJ1acCU(UIIMPOBATh, CAMOCTOSATEIbHO BEIOMPAaTh OCHOBAHMSI U KPUTEPUH JUIs KIacCUPUKAIIY;

4) YMEHHME YCTAHABJIMBATH IPUYUHHO-CIIEACTBEHHbIE CBSA3H, IIPOBOIUTH JOKa3aTEIIbHOE

PACCYKIACHUC (I/IHI[yKTI/IBHOG, JACAYKTUBHOC U 110 aHaHOFI/II/I) n AcCj1aTh BBIBOJHBI,

5) YMEHHE WJUTIOCTPUPOBATh M3yUCHHBIE MOHSATHS W CBOWCTBA (UTYp, ONPOBEpraTh HEBEPHBIC
YTBEPHKICHUS;

6) KOMIIETEGHTHOCTh B 00JIJaCTH  HMCIOJIB30BAaHUS  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

7) MepBOHAYANILHBIE TIPEJCTABICHUSI 00 UJIEIX U O METOJIaX TeOMETPUH KaK 00 YHUBEPCAILHOM

SA3bIKC HAYKHU U TCXHUKHU, O CPCACTBC MOICIIMPOBAHUA SIBJICHUU U MponecCoB,



8) yYMEHHME BUJETb NEOMETPUYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHON CUTyalluu B JPYrHUX
JUCLMILIMHAX, B OKPY’KAOLEH KU3HH;

9) yYMEHUE HaXOAUTh B PA3JIMUYHBIX MCTOYHHUKAX MH(DOPMALUIO, HEOOXOIUMYIO IS PELICHUS
MaTeMaTUYECKUX IMpoOJIeM, U MPEACTaBIATh €€ B MOHATHOM (opme, NpUHUMATh PELIEHHE B YCIOBUSAX
HEMOJHON MM N30BITOYHOM, TOYHOM MJIM BEPOATHOCTHOM MH(] opMaLuu;

10)  yMeHHe NMOHMMATh M HCIIOJIB30BATh MAaTEMaTHYECKHE CPEACTBAa HATJISTHOCTH (YEpTEeKH,
TaOJUIIBI, CXEMBI U JIP.)JIs] HIUTIOCTPALIMH, MHTEPIPETALNU, apT'yMEHTalluH;

11)  yMeHHe BBIJBUTaTh THUIOTE3bl MPH PEIICHUH 3aa4ydl M TMOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKHU;

12) nOHUMAaHWE CYNIHOCTH aJTOPUTMHYECKHX IPEIIHMCAHUA W yMEHHE JelCTBOBaTh B
COOTBETCTBHH C IIPEAJIOKEHHBIM AJITOPUTMOM.

IIpeaMeTHBIE pe3yabTaThl:

1) OCO3HAHUE 3HAYECHUS T€OMETPHUHU B IIOBCEIHEBHOM JKU3HU YEIIOBEKA;

2) IPEACTaBICHUE O I'€OMETpPUM Kak cdepe MaTeMaTH4ecKOM JeATeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYUMOCTH U pa3BUTHS LIUBHIIN3ALNHY;

3) pa3BUTHE YMEHHMH paboTaTh ¢ y4yeOHbIM MaTeMaTHYECKUM TEKCTOM (aHaJIM3UpOBATh,
U3BJIEKaTh HEOOXOIUMYI0O MH(OpPMALMIO), TOYHO U TPAaMOTHO BBIpaXKaTb CBOM MBICIM C IPUMEHEHHEM

MaTeMaTHYeCKOH TEPMHUHOJIOIMHU U CUMBOJIMKH, ITPOBOJAUTH KJ'IaCCI/I(l)I/IKaIII/II/I, JOTUYECCKUC O6OCHOBaHI/15[;

4) BJIajieHue 0a30BbIM MOHATUIHBIM allapaToM 110 OCHOBHBIM pa3ziesiaM COJAepKaHus;
5) CHCTEeMaTUYEeCKUE 3HAHUS O GUTYypaxX U UX CBOWCTBAX;
6) MPAKTUYECKM 3HAYMMbIE T€OMETPUUYECKUE YMEHHUS W HABBIKM, YMEHUE IPUMEHATh UX K

PEIIEHUI0 TEOMETPUYECKUX U HEreOMEeTPUYECKUX 3a/1a4, 3 UMEHHO:
e  u300paxarb GUTYpHI HA MJIOCKOCTH;
®  JCIOJIb30BaTh F€OMETPUUYECKHUI SI3bIK JIJISI ONMCAHUS PEAMETOB OKPYXKAIOLIEr0 MUpa;
®  U3MEpATH JUIMHBI OTPE3KOB, BETMUNHBI YTJIOB, BEIUYUCIATH TUIOIAAN GHUTYD;
®  pacro3HaBaTh U U300pakaTb paBHbIE, CAMMETPUYHBIE U I10A00HbBIE QUTYPBI;
®  BBINOJHATH IOCTPOCHUS FEOMETPUUECKUX (PUTYDP € ITOMOLIBIO LIUPKYJIS U TMHEHKHU;
®  YMUTaTh U UCIIOJIL30BaTh HH(POPMALIUIO, IPEACTABICHHYIO Ha YEPTEXaX, CXeMax;

L4 IMPOBOJUTD IMIPAKTUYICCKUEC pacCyd EThI.

ILnanupyeMble pe3yJabTATHI 00VUEHHS TeOMeTPHH B 7-9 Ki1acca

Teomempuueckue uzypol

BeinycKHUK Hay4uTCH:
o MI0JIb30BAThCS A3BIKOM TI'€OMETPUU Il ONMHUCAHUS INPEIMETOB OKPYKAIOLIETO0 MUpa U HX

B3aUMHOI'O PaCITOJIOXKCHUS;



o pacro3HaBaTh M HM300pakaTh Ha 4YepTekax M PUCYHKaX TeoMeTpudyeckue (urypel m X

KOMOMHAIINY;
. KJIACCH (PUITPOBATH TEOMETPUYECKHE PUTYPHI;
° HaXOJUTh 3HAUCHUS JUIMH JIMHEWHBIX 2JIEMEHTOB (DUTYp M UX OTHOUICHHS, TPALYyCHYIO MEpYy

yraoB ot 0° mo 180°, mpuMeHsisi onpeiesieHrs, CBOMCTBA U MPU3HAKK (QUTYP M MX AJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, MOJ00ME, CHMMETpPHS, TOBOPOT, ApaJUIeTbHBINA MTEPEHOC);

o OMepupoBaTh HayaJbHBIMM TOHATHSIMU TPUTOHOMETPUM U BBINOJHATH JJIEMEHTApHbIE
orepaiuu HaJ GyHKIUSIMH YTJIOB;

o JIOKa3bIBaTh TEOPEMBI;

o pemaTh 3a/lauyd Ha JJOKa3aTelbCTBO, ONMUPAsCh HA U3YyYEHHBIC CBOMCTBA (DUTYpP M OTHOIICHU
MEXAy HUMHU U IPUMEHS S U3yUYE€HHBIE METO/IbI JOKA3aTeIIbCTB;

o pelaTh HECJI0XKHBIE 33/1a4l Ha TIOCTPOEHUE, TPUMEHSS] OCHOBHBIE Il OPUTMbI IOCTPOEHUS C
MTOMOIIBIO IUPKYJIS U JTMHEUKH;

o peuaTh MpoCTEHINE MITAHUMETPUIECKUE 3a/1a4H.

BhInyCKHUK MOJYYUT BO3MOKHOCTb:

o OBJIAZIETh METOJAAMM pEIIEHUS 3aJad Ha BBIYMCICHHE M J0Ka3aTelIbCTBO: METOAOM OT
MPOTUBHOT'O, METOAOM IMOA00HS, METOAOM Iepedopa BAPUAHTOB H METOJIOM I'€OMETPUIECKUX MECT TOUEK;

o MPUOOPECTH OMBIT MPUMEHEHUS aNredpandeckoro U TPUrOHOMETPUIECKOrO arnmapaTa u uaen
JBIDKEHUS TIPH PEIICHUU T€OMETPHIECKUX 3a]1a4;

o OBJIAJIETh TPAJAMIIMOHHON CXEMOW pEIIEeHUs 3a/Jad Ha MOCTPOCHUE C MOMOINBIO ITUPKYIS U

JIMHEHKU aHaJIn3, TIOCTPOCHUC, 1OKA3ATCIbCTBO U UCCIICJOBAHHUC,

L HAaYUYHUTHCA PCIIATh 3a/1a4d Ha ITOCTPOCHUC MECTOAOM I'€COMCTPHICCKUX MECT TOUCK U MCTOIOM
moaoous;
° IPUOOPECTH ONBIT HCCIENOBAaHUSA CBOMCTB IUIAHUMETPUYECKUX (UIYyp C IMOMOIIBIO

KOMIIBIOTCPHBIX ITPOrpaMMm;

L4 HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUA ITPOCKTOB.

Hszmepenue ceomempuyeckux 6eaiuyun

BbInyCKHUK HAYYMTCSH:
o HCI0JIb30BaTh CBOMCTBA U3MEPEHHUS JJIMH, YIVIOB U IJIOIIAJEH IPU pELICHUH 3a/1a4 Ha
HaXO0XKJIEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTH, I'PAyCHOU MEPBI YIJIa;
o BBIYUCIIATH IUIOUIAJAN TPEYTOJIbHUKOB, IPSIMOYT OJIBHUKOB, TPAIeluil, KPyroB U CEKTOPOB;

L4 BBIUUCIATh AJIMHY OKPYXXHOCTH U IJIMHY AYT'U OKPY’KHOCTH;



. BBIYUCIISITh UIMHBI JIMHEHHBIX AJIEMEHTOB (DUTYP M UX YIJIbl, HCIOJIb3YS U3Y4YCHHbBIE
(dbopMyITbI, B TOM 9uciie (GOPMYIIBI JUTMHBI OKPY>KHOCTH H JUTHHBI JIyTH OKPYKHOCTH, OPMYJIBI TIIOIIa1eH
uryp;

J pelaTh 3aa91 Ha JIOKa3aTeIbCTBO C UCIIOIb30BaHUEM (POPMYI ITTHHBI OKPYKHOCTHU M JTUHBI
YT OKPYXKHOCTH, GOpMYJI IIomanei puryp;

. pelaTh MPaKTUYECKUe 3aJ]a4H, CBI3aHHBIC C HAXOXKICHU €M I'€OMEeTPUY €CKUX BEITUYUH

(ucronb3ys MpU HEOOXOIMMOCTH CITPABOYHHUKHU M TEXHUUECKHE CPENICTBA).

BbINyCKHHMK MOJYYUT BO3MOKHOCTD HAYYUThCH:
o BBIUUCIIATH IJI0U[aAN (PUTYpP, COCTABIEHHBIX U3 ABYX WM O0Jee MPSIMOYTOJIbHUKOB,

[apajuIeorpaMMoOB, TPEYT OJIbHUKOB, IIJIOMAAU KPyra U CEKTOpa;

® BBIYUCIIATH IJIOIMAAWN MHOT'OYT'OJIbHUKOB, UCIIOJIb3Yd OTHOIICHWA PAaBHOBCIIMKOCTH U
PaBHOCOCTABJICHHOCTH;
L4 MNPpUMCHATDH anre6pqueCKHI71 n TpI/IFOHOMeTpI/I‘leCKI/II\/'I ariIapar 1 uii€u ABMKCHUA ITPH

PCUICHUH 3ala4 HAa BBIYUCIICHUC HJIOH.I&II[Gﬁ MHOT'OYT' OJIbHUKOB.

Koopounamut

BepinycKHUK Hay4uTCH:

o BBIYUCIIATH JUIMHY OTPE3Ka MO KOOPAWHATAM €ro KOHIIOB;
o BBIYUCIIATH KOOPAWHATHI CEPEIUHBI OTPE3KA;
o HCIIOJIb30BaTh KOOPAMHATHBIA METOJ JJIsl U3YUEHHS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BbINyCKHHUK MOJYYUT BO3MOKHOCTD:

o OBJIJIETh KOOPAMHATHBIM METOOM PEUICHUS 3a]a4 Ha BBIYKMCIIEHUE U JJOKA3aTeIbCTBO;

o IpUOOPECTH OMBIT UCIOIb30BaHUSI KOMITBIOTEPHBIX IIPOrPaMM JUJIsl aHAJIM3a YACTHBIX CIIy4aeB
B3aUMHOTI'O PACIIOJI0KEHUS OKPY>KHOCTEH U IIPSIMBIX;

L4 HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUA ITPOCKTOB.

Bexmoput

BbInyCKHUK HAYYMTCSH:
o ONEPUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aIaHHBIX
r€OMETPUYECKH, HAXOUTh BEKTOP, PABHBINM IPOU3BEICHUIO 3aJaHHOI O BEKTOPA HA YU CIIO;
o HaXOJMTh JJIsl BEKTOPOB, 3aJJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPa, KOOPAUHATHI CYMMBI U
pa3HOCTH ABYX M O0Jiee BEKTOPOB, KOOPIWHATHI TPOU3BEICHUS BEKTOpA HA YUCIIO, TPUMEHSIS TPU

HCO6XOILI/IMOCTI/I HepeMeCTHTeHLHBIﬁ, coueTaTeNbHBIN NN paCHpeHCHHTeHLHBIﬁ 3aKOH,



o BBIYHUCIATH CKaJIAPHOE IIPOU3BEAECHUE BEKTOPOB, HAXOAUTh YIOJI MEXAY BEKTOPAMH,
YCTaHaBIMBATh NEPIEHANKYIISIPHOCTD IPSAMBIX.
BpINyCKHUK MOJY4YHUT BO3MOKHOCTh:
o OBJIJIETh BEKTOPHBIM METOJIOM JJIsl pELICHUS 3a/1a4 Ha BBIYUCIICHUE U 10KA3aTebCTBO;

o IPUOOPECTH ONBIT BHIMOJIHEHUS IPOECKTOB.

Conep:xanue Kypca

Ilpocmetimue ceomempuueckue ¢u2)/pbl

Touka, npsamas. OTpe3oxk, yd. Yron. Bunel yriioB. CMexHble U BEpTUKaJIbHbIE YIUIbl. buccekTpuca
yrna. Ilepecekarommecds wu mnapauiensHble npsaMble. [lepnenaukyisipusie  npsimble.  IIpusHaku
MapaJuIeIbHOCTH MPSMBIX.

CaoiicTBa napauienbHbIX NpsAMbIX. [lepneHauKysip U HaKJIOHHAs K IPSIMOH.

Mnocoyeorvruxu

TpeyronsHuku. Buasl TpeyronpHukoB. MenuaHa, OuccekTpuca, BbBICOTA, CpPEAHAS JMHUSA
TpeyroiabHuka. IlpusHaku paBeHcTBa TpeyrojpbHUKOB. CBoiicTBAa M MpHU3HAKU PaBHOOEAPEHHOIO
TpeyronbHuKa. CepeauHHBbIM nepneHauKkysp orpe3ka. CymMMa yYIrioB TpeyrojbHuKa. BHemHue yribl
TpeyronbHuKa. HepaBeHCTBO TpeyrosibHuka. COOTHOLIEHHE MEXIy CTOPOHAMHU M yIiaMH TpPEyTOJIbHHUKA.
Teopema I[udaropa.

[TonoOuble TpeyronbHUKU. [Ipu3Haku momoOusi TpeyroabHUKOB. TOUKM mMepecedeHus MeAuaH,
OMCCEKTpPHUC, BBICOT TPEYroJbHHKA, CEPEIUHHBIX MEPHEHINKYISPOB CTOPOH TpeyrojbHuka. CBOWHCTBO
OuccekTpuchl TpeyrojbHuka. Teopema aneca. MeTpuueckue COOTHOIIEHHS B IPSIMOYTOJIBHOM
TpeyroibHuKe. CHHYC, KOCHUHYC, TAHT'€HC, KOTAHT€HC OCTPOr0 YIJla MPSAMOYTOJIbHOIO TPEYroJIbHUKA U YTJIOB
ot 0° no 180°. ®opmyibl, CBI3bIBAIONINE CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC OJTHOTO M TOT'0 € yrJja.
Pemienue tpeyronsHuKoB. Teopema CHHYCOB U TeOpeMa KOCHHYCOB.

Yerbipéxyronpauku.  Ilapamremorpamm.  CBOMCTBA M NPU3HAKKM  MapajulesIorpaMMa.
[IpsimoyronbHUK, poMO, KBaapaT, UX cBoicTBa W mpusHaku. Tpaneuus. CpenHsst JIMHUS Tpaneuuu u eé
CBOMCTBA.

MHoroyronbHUKH. Beinykiasle MHOroyrojgpHukd. CyMma yIJoB BBIIYKJIOIO MHOIOYI'OJIbHUKA.
[IpaBuabHBIE MHOIOYT'OJIBHUKH.

Oxpyaicnocmo u kpye. I eomempuseckue nocmpoeHus

OKpy)XHOCTb M KpYr. DIJIEMEHTBl OKPYKHOCTH U Kpyra. LleHTpanbHble M BIHCAHHBIC YIJIBL.
KacarenbHast k okpy)HOCTH U €€ cBolicTBa. B3auMHoe pacnonoxeHue npsiMor U oKpy>kHOCTH. OnucaHHas
Y BIMCAHHAsl OKPYXHOCTU TPEYroibHUKA. BricaHHbIE M ONMHMCAHHBIE YETHIPEXYTOJIBHUKHU, UX CBOWMCTBA U

IIPHU3HAKH. BnucanHble u onucaHHbBIC MHOT'OYI'OJIbHUKHU.
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I'eomerpuueckoe mecto Touek (I'MT). CepeanHHbIil NepneHIUKYISIp OTpe3Ka U OMCCEKTpHCa yria
kak ['MT.

['eomerpuueckue mnocTpoeHUss LHUPKyJeM U JuHelkod. OCHOBHbIE 3a/auyd Ha IOCTPOEHUE:
IIOCTPOEHUE YIJA, PABHOLO JAHHOMY, IIOCTPOEHUE CEPEIUHHOIO MEPIEHIMUKYJIipa TaHHOIO OTpe3Ka,
IIOCTPOEHUE MPSIMOM, IPOXOAALIEW Yepe3 MOaHHYK TOYKY M IEepHEHIUKYISPHOHW JaHHOW IpsSMOH,
MOCTPOCHUE OMCCEKTpHCHl NaHHOro yria. ITocTpoeHue TpeyronbHUKa MO 3aJaHHBIM 3JeMeHTaM. Merton

I'MT B 3agayax Ha MOCTPOEHUE.

H3M€peHue 2eomMempu4ecKux 6eau4ur

Jnmuaa otpe3ka. PaccrosHme Mexay IByMs To4ykamH. PaccTosHue OT TOYKM [0 MPsIMOM.
PaccrosHue mexny napauleIbHbIMU IIPSIMBIMH.

IlepumeTp MHOTOyT OJIbHHKA.

JlimHa okpyxHocTU. JIIMHAa NyrH OKpYKHOCTH. I'pamycHas Mepa yria. BenmunHa BIHCaHHOrO
yria.

[lonstue muiomaau MHOroyrosibHuka. PaBHoBenukue ¢urypel. HaxoxxaeHnue miomaau KBajapata,
IPSMOYTOJIbHUKA, IIapajuIesIorpaMMa, TPEYTrOJIbHUKA, TPAIICLIUH.

[TonsTre momaau kpyra. [lnomans cekropa. OTHOIICHHUE TUIONIAIeH TOAOOHBIX Guryp.

Ilexapmosbi KOODOMHLZWIbZ

@opmyJia pacCTOSAHUS MEXIy AByMs ToukaMu. KoopauHatel cepequHbl OTpe3Ka. YpaBHEHHE
¢burypsl. YpaBHEHUS! OKPYKHOCTH U MIPSIMOU. YTIOBOH KO3 (PPHUITEHT MPSIMOH.

Bexmopuwi

[Tonsitue BekTOopa. Monynes (mymHa) BekTopa. PaBHble BekTOphl. KosmmHeapHbIE BEKTOPHI.
Koopaunater BekTopa. CrnokeHHe U BBIYMTAaHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha uucio. CkalsipHoe

IIpOU3BEEHNE BEKTOPOB. KoCuHyC yrila Mexx1y IByMs BEKTOpaMH.

FeomempulteCKue I’ZD€O6DCZ3OBCZHM}Z

[lonstue o mnpeobpazoBanuu ¢urypbsl. JIBuwkeHue ¢urypbl. Buabl 1BuxeHUs Qurypsi:
napajuleJbHBIH MEPEHOC, OCeBas CHUMMETpHS, LIEHTpaJbHAas CUMMETpUs, MOBOpPOT. PaBHbIE (uUrypHI.

I'omoretus. [Tomooue puryp.

Inemenmol 102UKU

Omnpenenenne. AKCMOMBI U TeopeMsl. JlokazarenbcTBo. [Joka3aTenbcTBO OT NPOTUBHOTO. TeopeMma,
oOpatHas nanHoi. HeoOXxoanMoe u 10CTaTouHOE YCIOBUS. YTOTpeOIeHNe TOTHYECKUX CBSI30K eciu ..., Mo

.ee) MO20A U MOJLKO MO20d.



Teomempus 6 ucmopuueckom pazeumuu

N3 wucropuu reomerpum, «Hawana» EBkmmpa. HWcropus mnsgroro mnocrynata EBkiupa.
Tpuronomerpuss — Hayka 00 M3MEpPEHUU TPEYroJILHUKOB. [ToCTpoeHHE MpaBUIIBHBIX MHOTOYTOJIBHHKOB.

Kax 3aponunace naes koopaunat. H. U. Jlobauesckuii. JI. Ditnep. danec. [Tudarop.



TeMaTnuecKoe IVIAHUPOBAHHKE C ONpeNeJIeHMEM OCHOBHBIX BHIOB J1ESITEJIbHOCTH VYAIIMXCS

reoMeTpusi 7 Kjaacc

3 &
g 5 a
S 2 2 2 XapakTepuCTHKA OCHOBHBIX BH/I0B /1eAITEJIbHOCTH YYeHUKA
g 5 Copaep:kanue y4e0HOT0o MaTepuajia S 6 N .
T 2 = ZF (Ha ypoBHe y4eOHBIX JAelCTBHII)
a 2
I'naea 1. IlpocTeiinme reoMmeTpuueckne (pUrypbl 1 UX CBOMCTBA 15
1 Touku u npsiMbie 2 Ilpusooums ipuMeEpsI TEOMETPUIECKUX UTYP.
Onucvieams TOUKY, IPAMYIO, OTPE30K, JTyd, YIOJL
2 OTpe30k U ero AjIuHa 3 Dopmyruposams’
3 Jlyw. Yron. UsMeperue yrios 3 onpedeneHus: PaBHbIX OTPE3KOB, CEpENUHbL OTPE3KA, PACCTOAHMA MEKILY
JBYMsI TOYKaMH, JONOJHUTENbHBIX JIydel, pa3BEPHYTOrO yrija, paBHBIX
4 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 3 yriaoB, OHCCEKTPUCHl YIJla, CMEXHBIX W BEPTUKAJIBHBIX YIJIOB,
MePECEKAIOIIUXCsI MPSIMBIX, MEePIeHIUKYIAPHBIX MPSIMBIX,
5 | leprenukyspHble npsamble 1 NEPIEHNKYISAPA, HAKJIOHHOM, PACCTOSHHS OT TOUKH 0 TIPSIMOI;
6 AKCHOMEL 1 ceoticmea: PACHONIOKEHUS TOYEK Ha INPSMOM, M3MEPEHUS OTPE3KOB U
YIJI0B, CMEKHBIX M BEPTUKAJIBHBIX YIJIOB, IEPHEHANKYISPHBIX NPSIMBIX;
IToBTOpEHME U cucTeEMaTu3alus yueOHOro MaTepuaa 1 OCHOBHOE CBOMCTBO IPSIMOM.
Knaccuguyuposeams yrisi.
Kontponbhas pabora Ne 1 1

/Jloxaszvieams: TEOpEMBl O IIE€pECeKalIInUXcs MPsMBIX, O CBOMCTBaX
CMEXHBIX M BEPTUKAJIbHBIX YIJIOB, O €IMHCTBEHHOCTU MPSIMOMH,
MEPIEHANKYIAPHON MaHHOW (ClIy4ail, KOrJa TOYKa JIGKUT Ha JAaHHON
MPSIMON).

Haxooume nnuHy oTpeska, rpaJyCHYI0 Mepy yrja, UCIOjb3ys CBOICTBa
HX U3MEPECHUH.

H306pascamsb ¢ TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB I'€OMETPUYECKUE
Gurypsl: OTpe30K, Iyd, Yroll, CMEXHble H BEpPTHKAJIbHBIC YTJIbI,
MEePIEeHIUKYJISIPHBIE TPSIMBIE, OTPE3KH U JIYUH.

Iloscnamp, 4TO TAKOE AKCMOMa, O PE/IEIICHHE.




= 2
a¥ S a
R o o XapaKTepuCTHKA OCHOBHBIX BUJOB /IeSIT€JIbHOCTH YYEHHKA
g = Copep:kanue y4eOHOTo MaTepuasia i N .
T 2 = ZF (Ha ypoBHE y4eOHBIX JeicTBHIl)
= 2
Pewams 3amaunm  Ha BBIYMCICHHWE M JIOKA3aTEIBCTBO, IPOBOAS
HEOOXOIMMBIE JI0Ka3aTeIIbHBIE PACCYKICHUS
I'naea 2. TpeyroabHUKU 18
7 PaBHble TpeyronbHuKU. Bricota, MenuaHna, buccekTpuca 2 Onucwviéams CMBICI OHATHS «paBHbIe GUTypb. IIpUBOANTE TpHUMeEpPHI
TpeyroJibHUKa paBHBIX UTYD.
- _ _ c Hszobpasxcamvy 1 HaxoAMTh HAa  PUCYHKaX  pPaBHOCTOPOHHMHE,
8 CpBBIA 1 BTOPOH TTPH3HAKH PABCHCTBA TPCYTOJILHIKOB paBHOOEAPEHHBIEC, TPSIMOYTOJbHBIE, OCTPOYrOJbHBIC, TYMOYTOJbHEIE
9 | PaBHOOEIpEHHBII TPEYTOJILHHUK H €r0 CBOWCTBA 4 TPEYTOJIBHUKH H UX 3JIEMCHTEL.
Knaccuguyuposamsv TpeyroabHUKH IO CTOPOHAM U yTJIaM.
10 | Ilpu3Haku paBHOOEIPEHHOrO TPEYT OJIbHUKA 2 Dopmynupoeamsy:
1 T - 5 onpedenieHusi:  OCTPOYTOJBHOTO, TYNOYI'OJIbHOTO, MPSMOYTOJIBHOIO,
PCTHH HPU3HAK PaBCHCTBA TPEYTOJIbHIKOB paBHOOEIPEHHOT O, PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO
12 | Teopemsr 1 TPEYTOJIbHUKOB; OMCCEKTPHUCBI, BBICOTBI, MEIUAHBl TPEYTOJILHUKA;
pPaBHBIX TPEYrOJBHUKOB, CEPEIUHHOIO TEPICHIUKYISApa OTpPE3Ka,;
IToBTOpeHME U cHcTEMaTU3aAIMs y9eOHOTO MaTepraa 1 MepUMeTpa TPEYTOJIbHUKA,;
ceoticmea: aBHOOEPEHHOr O €YroJIbHUKA CEpEAMHHOT O
Kourponsras pabora Ne 2 1 P P PEYT . P
NEpIeHIUKYIsipa  OTpe3Ka,  OCHOBHOTO  CBOWCTBA  paBEHCTBA
TPEyroJbHUKOB;

NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, PaBHOOEIPEHHOI0 TPEYT OJIbHUKA.
/Jlokazvieams TEOPEMBI: 0 €AMHCTBEHHOCTH MPSAMOM, EePHeHIUKYIISPHOM
naHHOM (ciyyalf, Korja TOYKa JIGKHMT BHE JAHHOM HpsAMOil); Tpu
MpU3HAKa PaBEHCTBA TPEYT OJIbHUKOB; MPH3HAKH PABHOOEIPEHHOTO
TPEyroJIbHUKA; TEOPEMBI O CBOWCTBAX CEPENMHHOIO MEPIEHIUKYIIpa,
paBHOOENPEHHOT 0 U PAaBHOCTOPOHHETO TPEYTOJILHUKOB.

Pasvsacnamv, 4TO Takoe TeopeMa, OIMUCHIBATh CTPYKTYPY TEOPEMBI.
OOBsACHATh, KaKyl0 TEOpeMy Ha3bIBAlOT OOpaTHOW JaHHOW, B YéM
3aKITF0YAeTCs] METO/] I0Ka3aTeIbCTBA OT MPOTHBHOTO. [IprBOANTH




= 2
a¥ S a
R o o XapaKTepuCTHKA OCHOBHBIX BUJOB /IeSIT€JIbHOCTH YYEHHKA
g = Copep:kanue y4eOHOTo MaTepuasia i N .
T 2 = ZF (Ha ypoBHE y4eOHBIX JeicTBHIl)
= 2
MPUMEPHI UCIOIB30BAHUS 3TOTO METO/a. PemmaTh 3a/1aun Ha BEIYKCIICHUE
U J10Ka3aTeIbCTBO
I'naga 3. IlapanienbHbie npsiMbie. CyMMa yrjioB TpPeyroJibHUKA 16
13 | IlapaniesnbHble MpsSMble 1 Pacnosnasames Ha yeprekax MapajulelbHble HpsMble. M300paxaTts ¢
u o 5 HIOMOIIBIO JINHEHKU U YT OJIbHUKA HapaljiesibHbIE IPsMbIE.
PUSHAKHU TIapaJITICIBEHOCTH HPAMBIX Onucvigams yriibl, OOpa30BaHHBIC TPH MEPECEUCHUH JABYX IPAMBIX
15 | CpoiicTBa MapaIeNbHBIX IPIMBIX 3 CCKYIICH.
Dopmynuposamy:
onpedenenus:  TAPAJUIENbHBIX  MNPAMBIX,  PACCTOSHUS  MEXAY
16 | CymMma yriioB TpeyroibHHKa 4 napaulebHBIMU IPSIMBIMU, BHELIHETO YIJIa TPEYT OIbHUKA, TUIIOTEHY3bI
U KaTeTa,
17 | IpAMOYTOMBHBIH TPEYTONBHUK 2 ceolicmeq: TApAUICNbHBIX TPSAMBIX; YIJOB, OOpa30BaHHBIX IpPU
. MEPEeCeUeHNH TMapaUIeJbHBIX MPSIMBIX CEKYyIIeH; CyMMBbI JIOB
18 | CgoiicTBa NPAMOYTOJIBHOIO TPEYTOJIbHUKA 2 P P p yHen, ¢y yr
TPEyroJIbHHKA,
IToBTOpEeHUE U cucTeMaTu3alus yueOHOro MaTepuaa 1 BHCIIIHETO yrjla TPCYroJbHUKA; COOTHOICHHH MEXIY CTOPOHAMH H
yIJIaMd  TPEYTOJIbHUKA; MPSMOYTOJIBHOIO TPEYroJbHUKA; OCHOBHOE
Kontponbhas padora Ne 3 1

CBOMCTBO ITapaJUICIIbHBIX MIPSMBIX;

npusHaky: TAapajuIeIbHOCTH MPsAMBIX, PaBEHCTBA IPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

Lloxasvieams: TEOPEMBI O CBOMCTBAX NapaJlIENbHBIX NPAMBIX, O CyMME
YIJIOB TPEYTOJbHHKA, O BHEIIHEM YIUVIE TPEYrOJIbHUKA, HEPABEHCTBO
TPEYrOJIbHHKA,

TEOpPEMBl O CpPAaBHEHMM CTOPOH M YIJIOB TPEYTOJbHUKA, TEOPEMBI O
CBOMCTBaxX IPSAMOYTOJbHOIO TPEYrOJIbHUKA, NPU3HAKU I[apaijieIbHBIX
IPAMBIX,

pPaBEHCTBA NIPSAMOYT OJIBHBIX TPEYT OJIbHUKOB.

Pewamv 3a1aun Ha BBIYUCIIEHUE U J]OKA3AaTEIbCTBO

10
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a¥ S a
- S o XapakTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJILHOCTH YYEeHUKA
g = Copep:kanue y4eOHOTo MaTepuasia i N .
T 2 = ZF (Ha ypoBHE y4eOHBIX JeicTBHIl)
= 2
I'nasa 4. OxpyxHocTb 1 Kpyr. ['eomeTpuyeckne nocTpoeHust 16
19 | 'eomerpuyeckoe mecto Touek. OKpyKHOCTb U KPYyT 2 Iosacuamyb, 4TO Takoe 3ajaya Ha MOCTPOCHHE, T€OMETPUUYECKOE MECTO
- 3 touek (I'MT). IIpuBoguts npumepst ' MT.
20 | Hexoropsle  cpoiictsa  okpyxHoctd. — Kacarenbhas K H3006pascams Ha pUCYHKaX OKPYXHOCTb U €€ 3JIEMEHTbI; KacaTeJIbHYIO K
OKpY’KHOCTH OKPYXHOCTH; OKPYXHOCTh, BIINCAHHYIO B TPEYT'OJbHUK, U OKPYKHOCTbD,
21 | OmmcaHHas ¥ BIMCAHHAS OKPYKHOCTH TPEYTOIbHIKA 3 OMHMCAHHYI0 ~ OKOIO HEro. OnucelBaTh B3aUMHOE  PaCIOIOKEHUE
OKPYXHOCTH U MPSMOM.
22 | 3agauu HA IOCTPOCHUE 3 Dopmyauposeams.
23 | M 3 onpeodeneHusi: OKPYXHOCTH, Kpyra, HMX D3JEMEHTOB; KacaTeJIbHOH K
€TO0J1 FEOMETPUYECKHX MECT TOUEK B 3aJlayax Ha INOCTPOEHUE OKDYIKHOCTH, ~ OKDYKHOCTH, ONHCAHHOM  OKONO  TPEyrONBHHKA,
[ToBTOpEHHUE M CHCTEMATU3ALUs Y4eOHOTrO MaTepraa 1 OKpPY’KHOCTH, BITNCAHHOU B TPCYT OJIbHHK;
ce0licmea: CepeuHHOro neprnenaukyispa kak 'MT; OuccekTpucsl yria
KonTponsHas padora Ne 4 1 kak I'MT; kacaTenbHOM K OKpYKHOCTH; JAMAMETpa U XOPIbl; TOUYKH

NIEPECEUCHUs] CEPEIMHHBIX IEPIEHAUKYISIPOB CTOPOH TPEYrOJIbHUKA;
TOYKH TIepecedeHms] OUCCEKTPUC YTIIOB

TPEYroJIbHUKA; NPUZHAKU KACATEITbHOMU.

/Jlokazvieams: TEOPEMBbI O CEPEIUHHOM MEPIEHIUKYIIpE U OUCCEKTpUCe
yria kak I'MT; o cBoiicTBax KacaTesbHOW; 00 OKPYKHOCTH, BIIMCAHHOMN
B TPEYrOJbHUK, OIMCAHHOM OKOJO TPEYrOJbHUKA; IPU3HAKU
KacaTeJIbHOM.

Pewiams 0CHOBHBIE 3aJ]auM Ha IIOCTPOCHUE: NTOCTPOEHUE YIJla, PABHOTO
JAaHHOMY; TIOCTPOEHHUE CEPEIUHHOIO MEPIEHAUKYJIISIPA JAHHOTO OTPE3Ka;
IIOCTPOEHUE  MNpSAMOM, NpoXoisauied dYepe3 JaHHYHO TOUYKY H
NEPIEHANKYJIAPHOH  JaHHOM MPSAMOM; IMOCTPOEHHE OMCCEKTPUCHI
JAHHOT'O YTJIa; IOCTPOECHUE TPEYTrOJbHUKA IO JBYM CTOPOHAM U YIIIy
MEXAYy HUMH; II0 CTOPOHE M JBYM IpUJIEKAIIUM K Hel yriam. Pemats
3a7a4u Ha nocrpoenure metogoM I'MT.

Cmpoumb TpEYroJbHUK 110 TPEM CTOPOHAM.

11
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naparpaga

Copep:kanue y4eOHOTo MaTepuasia

KoanuecTBO
9aC0B

XapaKTepncnma OCHOBHBIX BH/IOB A€ATCJIBHOCTH YICHUKA
(Ha ypoBHE y4eOHBIX JeicTBHIl)

Pewams 3ala41 Ha BBIYUCIICHUEC, 1OKA3aTCIILCTBO U ITOCTPOCHUEC

IToBTOpEHHE U cCHCTEMATH3AIMS Y4eOHOr0 MaTepuasia

w

YnpaxHeHus 1S TOBTOPEHUs Kypca 7 Kiacca

TeMaTnuecKoe IVIAHUPOBAHHUE C ONpeNeJeHMEM OCHOBHBIX BHI0B J€SITEJIbHOCTH VIAIIIMXCS

reoMeTpus 8 Kjiacc

3 &
aF 5 a
S 2 o 9 XapakTepuCTHKA OCHOBHBIX BH/IOB AeSITEJbHOCTH YUEeHUKA
g 5 Copaep:kanue y4e0HOTro MaTepuajia S 6 . .
T 2 = ZF (Ha ypoBHe y4eOHBIX AelicTBHIT)
2 2
I'nasa 1. YeTbipexyroabLHUKH 26
1 YeTpIpEXYTroJbHUK U €0 3JIEMEHTHI 2 Tosacnsams, 4TO TaKoe YEThIPEXYTOJIbHUK. ONMUCHIBATh 3JIEMEHTHI
YETBIPEXYT OJILHUKA.
2 [Tapannenorpamm. CBolcTBa napasenorpaMma 3 Pacnosnasamp BBITYKIIbIE U HEBBITYKIILIE YETHIPEXYTONLHUKH.
3 TIpH3HAKH TAPAILTETOrpAMMA 2 H306pasxcams 1 HAXOOUTH HA PUCYHKAX YEThIPEXYTOJIbHUKU PA3HBIX
BUJIOB U UX 3JIEMEHTHI.
4 [IpssiMmoyTobHUK 2 Dopmynuposamy:
c oG 5 onpedeneHus: TapajuieIorpaMMa, BBICOTHI TapauleIorpaMmMa;
oM




2 g
¥ S m
S = o S XapakTepuCTHKA OCHOBHBIX BU/IOB /IeATEJILHOCTH YUeHUKA
g = Copep:kanue y4eOHOTo MaTepuasia Z 3 (Ha ypoBHe yueBHBIX AeiicTBiIi)
= %‘ |§ - yYp y A
= =
6 Ksanpar 2 MPSIMOYTOJILHUKA, poM0a, KBaJpaTa; CpeaHEH TMHUH TPEYTOJIbHUKA;
Tpareuu, BBICOTHI TPANEINH, CPEIHEH JIMHUN Tpameiy; IeHTPaIbHOT O
Kontporbhas pabora Ne 1 1 yria OKPYKHOCTH, BIIUCAHHOT'O yIjia OKPYKHOCTH; BIIUCAHHOTO U
7 CpeJiHsist JIHHHS TPeYroMbHHKA 2 OITMCAHHOT O YEeThIPEXYT OJIbHUKA;
ceolicmea: mapaiesiorpaMmma, IpsMoyrojbHUKa, poM0a, KBaipara,
8 Tpanemnus 4 CpeNHUX JIMHUN TPEYTOJbHUKA U TPAICIIUH, BIIMCAHHOTO yTJIa,
BIIMCAHHOTO U OMHUCAHHOT'0 YETHIPEXYT OIbHUKOB;
9 LleHTpasbHbIC W BIMCAHHBIC YIIbI 2 npusHAKU: TapauiesorpaMmma, TpaMoyT OIbHHAKA, pPOMOa, BIIMCAHHOTO U
10 | OnwucaHHas U BIMCAHHAS OKPY)KHOCTH YETHIPEXYTOJIbHUKA 2 OITMCAHHOT O YETHIPEXYT ONBLHUKOB.
Jokasvieams: TEOPEMBI O CYMME YTJIOB YEThIPEXYTOJIbHUKA, O
[ToBTOpeHue U cucremaTusanms y4eOHOro MaTepuana 1 rpajlyCHO Mepe BIMCAHHOIO YIJIa, O CBOMCTBAX M MPH3HAKAX
Kotrpostbhas paGora Ne 2 1 napaJiiesorpaMma, MpAMOYr ONIbHHKA, poMOa, BIIMCAHHOTO M OITUCAHHOT O
YEeTBIPEXYT OJIbHIUKOB.
Ilpumensmos N3y4YCHHBIE ONPECIICHHSI, CBOMCTBA M MMPU3HAKH K
pelIeHuIo 337249
I'naga 2. Ilonodue TpeyroJbLHUKOB 12
11 | Teopema Paineca. Teopema 0 IPONOPLHOHAIBHBIX OTPE3KAX 3 Dopmynuposamy:
onpedeieHue TIONOOHBIX TPEYTOJILHUKOB; CBOMCTBA:
12 | Honobbie TpeyroMbHIKI 1 MEIUaH TPEyrojibHUKA, OMCCEKTPUCHI TPEYroJIbHHUKA, MEPeCeKarOIIUXCs
13 | IlepBblii npu3HAK MO100MS TPEYTOILHUKOB 4 XOPA, KaCaTCIbHON M CCKYIIICH,
npu3HAKu OJ00US TPEYTrOJILHUKOB.
14 | Bropoi u TpeTuii MpU3HAKU MOT00HS TPEYT OJbHUKOB 2 Lokazvisamy:
meopemvi: daneca, 0 NPOMOPIUOHAIBHBIX OTpE3KaxX, O CBOMCTBax
[ToBTOpEHUE 1 cucTeMaTu3alus yueOHOro MaTepraa 1 MEJIHAH TPEYTObHHKA, GHCCEKTPHCH TPEYTOMbHUKA;
KouTponbHas pabora Ne 3 1 c80UlCcmaa: IEPECeKaroUXCsl XOp/1, KacaTeIbHOU U CEeKYIIEeH;

npuU3HaKu NoJ00US TPEYrONIbHUKOB.
Ilpumename N3y4eHHbIE ONPEEICHUs, CBOMCTBA

13
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S S Coepskaniue yeGHOro MaTepuaia S8 XapakTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJILHOCTH YYEeHUKA
E s p y P - s (Ha ypoBHE y4eOHBbIX JeHCTBHUIA)
]
= 2
Y IPU3HAKH K PELICHUIO 3a7a4
I'naea 3. Peuienue npsiMOyroJibHbIX TPEYroJibHUKOB 15
15 | MeTpuyeckue COOTHOLIEHHSI B IPSMOYTOJIbHOM TPEYTOJIbHUKE 2 Dopmynuposams.
T - A onpedeneHus: CUHYycCa, KOCUHYyCa, TaHT€HCa, KOTAHT€HCa OCTPOro yria
16 eopema [Indaropa IPSMOYTOJILHOTO TPEYTr OJIbHUKA;
Kontponbhas pa6ora Ne 4 1 c6oticmea: BbIpaXkarollie METPUUECKUE COOTHOILLIEHHS B IPSMOYTOJIbHOM
TPEYrOJIbHUKE M COOTHOIICHUS MEXAY CTOPOHAMH W 3HAYCHHUSIMHU
17 | TpuroHoMeTpHyecKHe (YHKLUN OCTPOrO yIia 3 TPUTOHOMETPUUYECKUX (PYHKIIUN B IPIMOYTOJIBHOM TPEYT OJIbHUKE.
TPSIMOYTOJBHOTO TPEYTOIbHUKA 3anucvigams TPUTOHOMETpUYECKUE (HOPMYIBI, BBIPAKAIOIINE CBS3b
MEXy TPUTOHOMETPUYECKUMHU (PYHKIHUSIMU OJHOTO M TOTO kK€ OCTPOro
18 | Pemrenue npsiMOyroJbHbBIX TPEYTOJbHUKOB 3 yria.
Pewamb pssMOyTOTBHBIE TPEYTOTBHUKA
[ToBTOpEHuUE 1 cucTeMaru3anus yaueOHOro MaTepuaia 1 )
Jlokasvieamo:
KoutpoibHas pa6ora Ne 5 1 meopemy O METPHUYECKHX COOTHOIIEHUSX B  MPSIMOYTOJBHOM
TpeyrojibHuKe, Teopemy [Iudaropa;
@opmyvl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OJTHOTO H
TOT'0 %€ OCTPOro yria.
b1600UMb OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO W 3HAYEHUS
Bbv1600
CHUHYyCa, KOCUHYCa, TAHT€HCa U KOTaHTeHca Juig yrios 30°, 45°, 60°.
Ilpumenams W3yUCHHBIE ONpeAeNeHHus, TeopeMbl U (GOPMYIBl K
pEeLIeHuIo 3a1a4
I'nasa 4. MuoroyrojbHuku. [l10maas MHOTOyroJibHUKA 12
19 | MHOroyroJIeHUKH 1 Tloscuamy, 4TO TaKO€ ILIOIIAb MHOTOYT OJIbHUKA.
OnuceiBaTh MHOTOYTOJIBHUK, €r0 AJEMEHTHI; BBITYKJIbIe U HEBBIMYKIIbIE
H n 1 y ) ; y y
20 OHSITHE TLJIONIAIM MHOTOyTOJbHUKA. [momans MHOTOYTOJTEHHKH.
MPSIMOYT OJIbHUKA
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g = ACPIAIHE YHEOHOTO MaTepualta = & (Ha ypoBHE y4eOHBbIX JeHCTBHUIA)
m g" g =2
= =
21 | IInomane mapaienorpaMma 2 N300paxaTh 1 HAXOUTH HA PUCYHKAaX MHOI'OYTI'OJIbHUK U €r0 JIEMEHTHI;
MHOTOYI'OJIbHUK, BIHUCAHHBIH B OKPYXHOCTb, M MHOI'OYTOJbHUK,
22 | lnomane TpeyronbLHuKa 3 ONMCAHHBINA OKOJIO OKPY>KHOCTH.
23 | Inowaas Tpanenun 3 Dopmynuposams:
onpeodeieHus: BIMCAHHOTO M OMHMCAHHOTO MHOTOYTOJIbHUKOB, IJIOIIAIH
IToBTOpEeHuE U cucreMaTu3anus yueoOHOro MaTepuasa 1 MHOT'OYT'OJIbHUKA, PABHOBEIMKUX MHOI OYT' OJIbHUKOB;
OCHOBHble C80lCMea TUIOIAIA MHOTOYT'OJIbHUKA.
KonTponbsHas padora Ne 6 1 .
Jloxaszvieams: TEOPEMBI O CYMME YIVIOB BBIIYKJIOIrO N-yroJbHHKA,
IWIOW@AAN  MPsAMOYrOJbHUKA, IUIOUAAM  TPEYrojbHHUKA, IJIOLIAAU
Tparnenuu.
Ilpumenams W3yUCHHBIE ONpEAeNeHHus, TeopeMbl U (GOPMYIBl K
pELICHUIO 3a/1a4
IloBTOpEHUE U cUcTeMATH3aIUsl Y41eOHOT0 MaTepHuaJia 3
VYnpaxxHeHus 171 TOBTOPEHHUs Kypca 8 Kiiacca 3
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TeMaTnuecKoe IVIAHUPOBAHHKE C ONpeNeJIeHMEM OCHOBHBIX BHIOB J1ESITEJIbHOCTH VYAIIMXCS

reoMerpus 9 Kjiacc
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S S ColepiKatme y1eGHOro MaTepuaia S 3 XapakTepuCTHKA OCHOBHBIX BH/I0OB AeSITEJIbHOCTH YUEeHUKA
é - p y P = g (Ha ypoBHe y4eOHBbIX el cTBHI)
]
= 2
I'nagsa 1. Pemienue TpeyroibHUKOB 17
1 Tpuronomerpuueckue Gpynkuuu yria ot 0° go 180° 2 Dopmynuposamsy:
onpeodenenus: CUHyca, KOCUHYyca, TaHIeHca, KoTaHreHca yria ot 0° 1o
2 Teopema kocuHycoOB 4 180°;
3 Teopema CHHYCOB 3 C60licmE0 CBSI3U JJIMH AUATOHAJICH U CTOPOH IMapallieiorpaMma.
Dopmyrupoéams ¥ Pa3bICHITH OCHOBHOE TPUTOHOMETPUYECKOE
4 Pemenue TpeyroibHUKOB 2 TOX/1ECTBO. BBIUMCIATH 3HAU€HUE TPUTOHOMETPUUYECKON (YHKIMM yria
10 3HAYEHUIO OJTHOM U3 €ro 3aJJaHHBIX (PYHKIIHM.
5 | ®opMyIbl IS HAXOK/ICHUS TIOIIA/IN TPEYT ONbHUKA 4 Dopmynupoéams W JOKa3blBaTh TEOPEMBL: CHHYCOB, KOCHHYCOB,
TTOBTOPEHUE U CHCTEMATH3AIHS y4eGHOr0 MaTepHANa 1 CIIEICTBHS U3 TEOPEMBI KOCHUHYCOB U CHHYCOB O IUIOLIaJH OMHCAHHOT'O
MHOT'OYTOJIbHUKA.
KonTtponsnas padora Ne 1 1 3anuceieams W JT0Ka3bIBaTh (OPMYJNBI JJIs1 HAXOXKJICHHS TUIOIIAIN
TPEyrojbHMKa, paJWyCOB BIHMCAHHOM W OMHCAHHOM OKpYXHOCTEH
TPEyroJbHHUKA.
Ilpumenams W3yUYEHHbIE ONpeAeNeHus, TeopeMbl u (OpPMYyNIBl K
pEeLIEeHuIO 3a1a4
I'naea 2. llpaBuiabHbIE MHOTOYT0JIbHUKH 10
6 [IpaBuiIbHBIE MHOTOYT'OJIBHUKH U UX CBOMCTBA 4 Hoscuams, 4YTO Tako€ WUEHTP W UEHTPAJbHBIA YroJl MPaBUIBLHOTO
- A MHOT'OYTOJIbHHKA, CEKTOP U CerMEHT Kpyra.
7 Jmna okpyxkuHoctH. [Inomans kpyra Dopmynuposams:
[ToBTOpEHHME M CHCTEMATH3ALKs Y4€OHOr0 MaTepuaa 1 onpedesenue PABHILHONO MHOMOYTONILHHKA;
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= 2
¥ S m
R o o XapakTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJILHOCTH YYEeHUKA
g = Copep:kanue y4eOHOTo MaTepuasia i N .
= & = ZF (Ha ypoBHE y4eOHBbIX JeHCTBHUIA)
]
= 2
Kontponsnas pabora Ne 2 1 €601icmeéa MPaBUIBHOI'O MHOT'OYT' OJIbHUKA.
Jloxazvieams CBONCTBA MPaBUILHBIX MHOTOYTOJILHUKOB.
3anuceieams W PazbACHATh (POPMYJIBI JJIMHBI OKPYXHOCTH, TLIOIIAIN
Kpyra.
3anucvisams U 10Ka3bIBaTh (POPMYJIBI JIMHBI AYTH, TUIOLIAAN CEKTOpa,
dbopMynBl IS  HAXOXKIEHHUS PAaTUycoOB BIMCAHHOW W OMHMCAHHOM
OKPYXHOCTEH MPaBUIBHOI'O MHOT OYT OJIbHHKA.
Cmpoums ¢ TOMOIIBIO IUPKYJIS U JTUHEUKH TMPABUIBHBIC TPEYTOJIbHUK,
YeThIPEXYT OJIbHUK, IECTUYT OJIbHUK.
Ilpumenams W3y4EHHBIE ONpEAeNeHHs, TeopeMbl © (OPMYyIBl K
pelIeHuIo 3a1a4
I'naga 3. JlekapToBbI KOOPAMHATHI 12
8 PaccrosiHue Mex 1y TByMs TOYKaMU C 33JJaHHBIMU 3 Onucwiéams IPIMOYTOJIBHYIO CHCTEMY KOOPIUHAT.
KoopauHataMu. KoopiMHATHI CepeiuHbI OTpe3Ka Dopmynuposeams: ONpeneNeHue ypaBHEHUS (QUTYPbI, HEOOXOIUMOE H
9 v v 3 JIOCTaTOYHOE YCIIOBUS MapaJlIeIbHOCTH JIBYX MPSMBIX.
pasHeHne GUrypbl. YpaBHEHHE OKPYKHOCTH 3anucvigams M [O0Ka3bIBaTh (HOPMYJBI PACCTOSHHUS MEXKAY IBYMS
10 | VpaBHeHHe psaMoii 2 TOYKaMH, KOOPAMHAT CEPEUHBI OTPE3Ka.
Bvigooums ypaBHEHHE OKPYXKHOCTH, o0Ollee ypaBHEHHE MpPSIMOMH,
11 | YrnoBoit KoahHUIHEHT npsMon 2 YpaBHEHHE MMPSIMON C YTIIOBBIM KO3 (DUITHEHTOM.
Jlokazvieams HEOOXOAMMOE M JTOCTATOYHOE YCJIOBUS MapajieIbHOCTH
[ToBTOpEeHUE U cUCTeMaTH3alusa yueOHOro MaTepuana 1
JIBYX MPSMBIX.
KoutponsHas pa6ora Ne 3 1 Ilpumenames W3ydEHHbIE OINpEAENeHUsl, TeopeMbl U (OpPMYIbl K
pellIeHuIo 3a1a4
I'nasa 4. BekTopbl 15
12 | IlonsTue BeKTOpa 2 Onucviéams ~ TOHATHS ~ BEKTOPHBIX W CKalSIPHBIX  BEJIMYHH.
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2 g
a¥ S a
= Co 5 o S XapaKTepuCTHKA OCHOBHBIX BUJOB /IeSIT€JIbHOCTH YYEHHKA
S = ACPIAIHE YHEOHOTO MaTepualta 2 (Ha ypoBHe Y4eOHBIX el CTBHIl)
= =
13 | KoopauHaTel BEKTOpa 1 NiumroctpupoBaTh MOHATHE BEKTOPA.
Dopmynuposamy:
14 | Cnoxenpe U BLMUTAHHE BEKTOPOB 4 onpedenenusi: MOAYJS BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, pPAaBHBIX
15 | Ymuokenue BexTopa Ha uncIO 3 BEKTOPOB, KOOPJMHAT BEKTOPa, CYMMbI BEKTOPOB, Pa3sHOCTH BEKTOPOB,
IPOTUBOINOJIOKHBIX BEKTOPOB, YMHOXEHMsI BEKTOpa Ha 4HCIO,
16 | CkansapHOoe Ipou3BeleHUE BEKTOPOB 3 CKaJISIPHOTO MPOU3BEACHUSI BEKTOPOB;
cgolicmea: paBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CIIOMKEHHSI
Ilopropenue H crcTeMaTH3aIHA yieOHOTO MaTepHaa 1 BEKTOPOB, KOOpIWHAT BEKTOpa CYMMBI W BEKTOpa pa3HOCTH JBYX
KontponsHas paGora Ne 4 1 BEKTOPOB, KOJIJIMHEAPHBIX BEKTOPOB, YMHOXEHHs BEKTOpa Ha YHCIO,
CKAJIIPHOTO IPOU3BEACHUS JIBYX BEKTOPOB, IEPIEHIAUKYIIIPHBIX
BEKTOPOB.
Jokaszvieams  TEOpPEMBI: O HAaXOXKJACHWU KOOPAUHAT BEKTOpa, O
KOOpIMHATaX CYMMBI W  pa3HOCTH  BEKTOPOB, 00  yCIIOBHH
KOJJTHHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXXICHUU CKAJSIPHOTO MPOM3BEIEHUS JIBYX BEKTOPOB, 00 YCIOBHH
MepIeHIUKY I PHOCTH.
Haxooumb xocuHyC yriia MeXay IByMs BEKTOpaMHU.
Ilpumenssimp W3y4YCHHBIC ONpEHCICHHUS, TEOpeMbl H (OPMYNIBI K
peLIeHHIO 3a1a4
I'nasa 5. I'eomeTpuyeckue Npeodpa3oBaHus 11
17 | dAsuxenue (nepemenienue) purypsl. [lapanenbHblil nepeHoc 3 IIpusooums nipumepsl npeodpa3oBanus Guryp.
Onucvieams npeoOpazoBaHusi GUTYp: HapauIeIbHBIA MEpPEeHOC, OceBas
18 | Ocesas cuMMeTpH 2 CUMMETpHSI, IIEHTPaIbHasi CHMMETPHSL, IOBOPOT, TOMOTETH S, OI00HE.
19 | LenTpanbhas cummerpus. [Tosopor 2 Dopmynuposams:
onpedenenus: JIBUKEHUS; PABHbIX (UIYp; TOYEK, CHUMMETPHYHBIX
20 | T'omotetus. [lonobue dpuryp 2
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2 g
a¥ S a
= Co 5 o S XapaKTepuCTHKA OCHOBHBIX BUJOB /IeSIT€JIbHOCTH YYEHHKA
S = ACPIAIHE YHEOHOTO MaTepualta 2 (Ha ypoBHe Y4eOHBIX el CTBHIl)
= =
IToBTOpeHME U cHcTEeMaTU3aAIMs y9eOHOrO MaTepraa 1 OTHOCUTENBHO TPSMON; TOYEK, CHMMETPHYHBIX OTHOCHTEIBHO TOYKH;
¢urypel, HMeEOLEH OCh CHMMETPHH; (UTYpBI, HUMEIOIIEH IIeHTp
KonTtponsnas pabora Ne 4 1 CHMMETDHIL; 110/I0GHBIX BHTYD:;
ceoticmea: ABWKEHUS, MapallyIeIbHOTO TepeHoca, OCeBOW CHMMETpUH,
[EHTPaIbHON CUMMETPHUH, TOBOPOTA, TOMOTETHH.
Jlokasvieams TEOPEMBI: O CBOMCTBAX MapauIeIbHOTO MEPEeHoca, OCEBOU
CHMMETpPUH, IEHTPAJIBHOH CHMMETPUH, IIOBOPOTA, T'OMOTETHH, 00
OTHOUICHUH TUIOMIA/ICH TTOT00HBIX TPEYTOJTbHHUKOB.
Ilpumenams W3yUYCHHBIE ONpeAeNeHHs, TeopeMbl U (OPMYIbl K
pelIeHuIo 3a1a4
IToBTOpeHUE U cucTeMATH3ALUs Y4eOHOI0 MaTepuaia 3
YrupaxxHeHus 171 TOBTOpeHUs Kypca 9 kiacca 2
Wrorosast kouTposbHas pabora 1
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