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I[lnanupyemsblie pe3yabTaThl H3yUYeHUd npeamera «I'eomerpusp)
JInuHOCTHBIE, MeTanpeIMeTHbIE
U NpeAMeTHBIE pe3yJbTaThl
OCBOCHHUS CO/IEPKAHUA KypPca MATEeMATHKH

N3yyenne MaremMaTukd 10 JAHHOM  IpOrpamme CIOCOOCTBYET
(GOPMHPOBAHUIO Y yYaIIUXCS JHMYHOCTHBIX, MeTalpeIMeTHbIX, NpeAMeTHbIX
pe3yJabTaTOB OOYy4YEeHHUS, COOTBETCTBYIOIIUX TpeboBaHusiM DeaepanbHOTO
rOCyJAapCTBEHHOT0  00pa3oBaTENIbHOIO  CTaHJapTa  OCHOBHOTO  OOIIETo
oOpa3oBaHUs.

JIn4HOCTHBIE pe3yJIbTATHI:

1) BOCIIUTaHUE POCCHUHCKOW TPakIaHCKOW HJICHTHYHOCTH: MaTPUOTH3MA,
yBakeHHsI K OTeuecTBy, OCO3HAHUs BKJIA/la OTEUYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOydaronuxcsi K CaMOpa3BUTHI0O M CaMOOOpa30BaHUI0 Ha OCHOBE
MOTHUBALIUU K O0YyUYEHHUIO U MIO3HAHUIO;

3) oco3HaHHBII BBIOOP W TIOCTPOCHHE JAJIbHEHIIEH WHIWBUIYAITBHOM
TpaekTopuu o0Opa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHUpE Mpodeccuil u
podeCCUOHANIBHBIX  MPEANOYTECHUM c Y4ETOM  YCTOMYHBBIX
NO3HABaTEJIbHBIX MHTEPECOB, a TakXe Ha OCHOBE (HOPMHUPOBAHUS
YBOXUTEJIBHOTO OTHOWIEHUS K TPYHAy, Pa3BUTHE OIbITA Y4acTHs B
COLIMAJIBHO 3HAYNMOM TPY/E;

4) yMeHHE KOHTPOJIMPOBAaTh TMpPOIECC ©  pe3yibTaT yd4eOHOW W
MaTEMaTUYECKOHN JESATENbHOCTH;

5) KPUTUYHOCTH MBIIIJICHUS, HHUIIMATHBA, HAXOAUYUBOCTh, AKTUBHOCTh MPH
pELIEHNH MaTEMAaTUYECKUX 3a1a4.

MertanpeaMeTHble pe3yJibTaThl:

1) yMeHHE caMOCTOSITEIILHO ONPEENIATh [N CBOCTO O0YYCHHUs, CTAaBUTh U
dbopmynupoBath AJig ceOsl HOBbIE 3a/1auu B yu€Oe, pa3BUBaTh MOTUBBI U
WHTEPECHI CBOEH MO3HABATEIBHOMN JIESITEIbHOCTH;

2) yMeHHE COOTHOCUTH CBOM JICHCTBHS C TUNIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYILECTBIISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TOCTHKEHUS
pe3ynbTara, OnpenessaTh CIOCOObI IEUCTBUM B paMKaX MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyalUEH;

3) yMeHue onpeaessTh MOHSITHS, CO3/1aBaTh 0000IICHNS, yCTAHABIHBATh
aHaJIOTUH, KJIacCU(PUIIUPOBATh, CAMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U
KpUTEPHUH IS Kilaccu(pukanuu;

4) yMeHue yCTaHaBIUBATh IPUUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKICHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE,
JNEAYKTUBHOE U 110 aHAJIOTUU) U JIeJaTh BIBOJIBI;

5) yMeHue WUTIOCTPUPOBATH U3YyUYCHHBIC MTOHITHS U CBOMCTBA (puryp,
OMpPOBEPraTh HEBEPHbBIE YTBEPKIACHUS;

6) KOMIIETEHTHOCTh B  00JAacTH  WCIOJIB30BaHUS  MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHl;



7) mepBOHAYAIILHBIC MPEICTABICHUS 00 HIESIX U O METOJaX MaTEeMAaTHKH
Kak 00 yHHMBEPCAJbHOM S3bIKE HAyKH U TEXHHKE, O CpEICTBE
MOJICIMPOBAHUS SIBJICHUN U MPOIIECCOB;

8) yMeHHME BUIETh MAaTEMaTHYECKYIO 3aJadyy B KOHTEKCTE IMPOOJIEMHOM
CUTyalluy B IPYTUX JUCLUIUINHAX, B OKPYXKAIOLIEH KU3HU;

9) yMeHHME HaXOoIWUTh B  pa3IMYHBIX HMCTOYHUKAX  HWH(OpMAIHIO,
HEOOXOAUMYIO JUIsl pELIEHHS] MATEMaTUYECKUX MTPOOJIEM, U IPEICTABIAT
e B MOHATHOM (opMe, MPUHUMATh PEIICHUE B YCIOBUSAX HEMOIHON WM
M30BITOYHOM, TOYHON MIJIM BEPOATHOCTHON MH(POpMAIUH;

10) yMmeHue TmMOHMMATH ¥ HCIOJIB30BaTh MATEMATUYECKHE CpPEACTBA
HaBITHOCTH (Tpaduku, TaOMUIBI, CXEMBI W JIp.) I WIUTIOCTPAIINH,
WHTEPIpPETALNH, apPTYMEHTALUU.

11) yMmeHue BBIABHTaTh THIIOTE3bl TNPU PEIICHUH 337add I[MOHHMATh
HEOOXOIMMOCTb UX MTPOBEPKU;

12) mOHWMaHWE CYIIHOCTH alTOPUTMUYECKUX TIPEINHCAHUA W YMCHHE
JENCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AITOPUTMOM.

IIpeameTHbIe pe3yibTaThl:

1) ocozHaHMe 3HAUCHHUSI TEOMETPHUH IS TIOBCETHEBHOM KH3HU YEIOBCKA,

2) Tpe/icTaBlICHHE O TEOMETPUU Kak chepe MaTeMaTHUECKON JeSTEIIbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJIs1 Pa3BUTHSI LIMBUIIN3ALIUN;

3) pasBuTHE YMEHHWI paboTaTh C y4YEOHBIM MaTEMaTHYECKUM TEKCTOM
(aHaIM3MPOBATH, M3BIEKATh HEOOXOAMMYIO WH(OpPMaALHMIO), TOYHO M TIPAMOTHO
BBIPAKATh CBOM MBICIIM C TPUMEHEHUEM MATEMaTUYECKOH TEPMHHOJOTUU U
CUMBOJIMKH, IPOBOJUTH KJIacCU(UKAIUH, JIOTHYECKIE 00OCHOBAHMUS;

4) BrnageHue 0a30BBIM MOHSATHWHBIM arlapaToM IO OCHOBHBIM pasieiam
COJIEp KaHUS;

5) cucremaTHuecKre 3HaHUA O QUTYpax U UX CBOWCTBAX;

6) mpaKkTUYeCKH 3HAYMMbIC T'€OMETPUYECKUE YMEHUS U HABBIKH, yMCHHE
IPUMEHATh MX K PELICHUI0 T€OMETPUYECKHX W HET€OMETPUYECKMX 3a1ay, a
UMEHHO:

. n300pakaTh PUTypHl HA TUIOCKOCTH;

. UCIIOJIB30BaTh TE€OMETPUYECKUI S3bIK JUISl OINMCAHMS IPEIMETOB
OKPYXAaIOILEro MUpPa;

. U3MEPATHh IJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BBIUMCIATH IUIOIIAIN
duryp;

. pacno3HaBaTh U M300pa)kaTh paBHbIC, CUMMETPUYHBIE U TOJI00HBIE
durypsr;

. BBINIOJIHATh TOCTPOCHHSI TE€OMETPUYECKUX GUryp C TMOMOIIbIO
LIUPKYJIS U TUHEUKH;

. YUTaTh M HCIOJb30BaTh HMHQPOpPMAIMIO, TPEICTABICHHYIO Ha
YEepTekax, CXeMaX;

. IPOBOJUTH MPAKTUYECKHUE PACUETHI.

Ilnanupyembie pe3yJbTaThl 00yUeHHUSA
I'eomerpuueckue Gpurypsi



BrITyCKHHUK HAy4dUTCS:

* IOJIb30BATHCSI  SI3BIKOM ~ TEOMETPUM  JJIi  OINWCaHUd  MPEIMETOB
OKPYXAIOIIEro MUPa U MX B3aUMHOT'O PACIOJI0KEHHUS;

* pacro3HaBaTh M M300pa)xkaTh Ha YepTEXKaxX U PUCYHKAX T€OMETPUUECKUE
burypsl 1 UxX KOHPUTypaIuu,

* KJ1accU(pUIMPOBATh T€OMETPUUECKUE (DUTYPHI;

* HAXOJWUTh 3HAYCHUS JIJIUH JIMHEUHBIX 3JIEMEHTOB (UTYpP M UX OTHOUICHUS,
rpagycHyro mepy yriioB or 0° mo 180°, mpumensisi ompeneneHusi, CBOMCTBa U
NpU3HAaKU (QUTYp U UX DJIEMEHTOB, OTHOIICHUS (uryp (paBeHCTBO, MoaoOue,
CUMMETPHH, IIOBOPOT, NapaJJIEIbHBINA MEPEHOC);

* ONIEPUPOBATH C HAYAJIBHBIMU TOHSITUSMU TPUTOHOMETPUU U BBINOIHITH
AJIeMEHTapHbIE onepanuy HaJl GyHKUUSIMH YTIIOB;

* JIOKa3bIBaTh TEOPEMBI;

* pemiaTh 3aJa4d Ha J0Ka3aTeIhCTBO, OMUPAsCh Ha HM3YyYCHHBIE CBOMCTBA
buryp ¥ OTHOUICHUH MEXKIy HUMH ¢ TPUMEHSA W3YYCHHBIE METO/IbI
JI0Ka3aTeNbCTB;

* pemaTh HECJIOXHBIC 3aJa4ll HAa TOCTPOCHHE, TPUMEHSSI OCHOBHBIE
QITOPUTMBI TIOCTPOCHUSI C TIOMOIITBIO IUPKYJIS ¥ IMHEHUKH;

* pemaTh IPOCTEHIITNE TUTAHUMETPUIECKHE 3a/1a9l B TIPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMoHCHOCMY .

* 0671a0emb Memooamu peueHus 3a0a4 Ha 8bIYUCTIeHUs] U OOKA3AMENbCMBA:
MemoooM OMm NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa 8apuaHmos u
MEMOOOM 2e0MeMpUUeCcKUx Mecm mouex,

* npuobpecmu onvim npUMeHeHUs. aneebopauieckozo u
MPULOHOMEMPUYECKO20 — annapama U uoeti  O08UICeHUs  NpU  peuleHuu
2eomempuieckKux 3a0ay;

* o6nademsv MpPAOUYUOHHOU CXeMOU peuwieHusi 3a0ay HAa NOCMPOeHUe ¢
HOMOWBIO YUPKYIA U JIUHEUKU. aHaau3, HNocmpoeHue, 00Ka3amenisCcmeo u
uccneoosauue;

* HAYYUMbCA peulams 3a0a4u Ha NOCMpPOeHUe MemooOOM 2e0MeMpPUecKo2o
Mecma moyex u Memooom noooousi;

* npuobpecmu Onvim UCCIEO08AHUS CBOUCME NIAHUMEMPUUECKUX Gueyp ¢
HOMOUBbIO KOMNBLIOMEPHBIX NPOCPAMM;

* npuobpecmu Onvlm 8bINOJHEHUsI NPOEKMO8.

N3mepeHue reoMeTpuYeCKUX BeJTMYHH

BrinyckHUK HayduTcs:

* UCTIONb30BaTh CBOMCTBA W3MEPEHUS JJIMH, IUIONIAJEH W YIJIOB TMIpU
pelIeHNH 3a7a4 Ha HaxXOXJCHUE JUITMHBI OTPe3Ka, JJIMHBI OKPYKHOCTH, JIUHBI
YT OKPY>KHOCTH, TPAAyCHON MEphI yTa;

* BBIYUCIISTH TUTOIIAIH TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB,
napajieIorpaMMoOB, Tparenuii, KpyroB U CEKTOPOB;

* BBIYUCJIATH JJIMHY OKPYXXKHOCTH, JTMHY TyTH OKPY>KHOCTH;

* BBIYUCJIATH JUTMHBI JTUHEHHBIX 3JEMEHTOB (UTYp W WX YTJIbI, UCIIOIB3YS
bopMyIIBI JUTMHBI OKPY>KHOCTH W JJIMHBI YT OKPYXHOCTH, (POPMYJIBI TUTOIIAACH

¢uryp;



* pemaTh 3a7a4d Ha JO0KA3aTeIhCTBO C HCIOJIb30BaHHEM (DOPMYJ IJIMHBI
OKPYXKHOCTH M JITMHBI IyTH OKPY>KHOCTH, POpMYII IIomaaei Guryp;

e pemaTh  MPAaKTHYECKUE  3aJaud, CBSA3aHHBIE C  HaXOXKICHUEM
TCOMETPUYCCKUX BEIUYHMH (MCIIOJIB3Ysl IPH HEOOXOJMMOCTH CIPAaBOYHHUKH U
TEXHUYCCKUE CPEJICTBA).

Buinyckruk nonyuum 603M0HCHOCHb HAYUUMBCL!

* GLIYUCTAMb  NAOWAOU  DUeYp, COCMAGIEHHbIX U3 O08YX UMU 0Oojee
NPAMOY2OTIbHUKOB, NAPALLENI02PAMMOS, MPey2oIbHUKO8, KDYed U CeKMopd,

* GLIUUCAAMD — NJIOWAOU  MHO2OY2ONbHUKOB,  UCNONb3YS — OMHOWLEHUS
PABHOBENUKOCTMU U PABHOCOCMABIEHHOCIU,

* NPUMEHAMb aneeOpaudeckull U MmpueoOHOMempuyecKull annapam u uoeu
O0BUIICEHUSL NPU PeLeHUlU 3a0a HA 8bIYUCIeHUe NA0uadell MHO20)20lbHUKOS.

Koopaunarsl

BrimyckHUK HAydHuTCS:

* BRIYHCIITh JUIMHY OTpe3Ka MO KOOpPJAWHATaM €ro KOHIIOB, BBIYHCIISTH
KOOPJAMHATHI CEPEIMHBI OTPE3KA;

* HCIIOJIb30BaTh KOOPJAWHATHBIA METOH I M3Y4YCHHUS CBOWMCTB MPSIMBIX H
OKPYKHOCTEM.

Buinycknux nonyuum 603moaicHocmo.

* 061a0emb KOOPOUHAMHBIM MemOoO0OM peuleHuss 3a0ay HA BbIYUCICHUS U
00KA3aMmelbCmeo

* npuobpecmu  ONvLIM  UCNONL30BAHUS  KOMILIOMEPHLIX NPOSPAMM  OJisl
AHAU3A YACMHBIX CTIYYAEE B3AUMHO20 PACNOJIONCEHUS OKPYICHOCEU U NPSAMBIX,

* npuobpecmu OnvIM GbINOJHEHU Npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 —~ Memood  Npu  peuwleHuu  3a0a4  HA  GbIYUCTeHUS U
00KA3amenbemea.

BekTopsi

BrinyCkHUK Hay4uuTCS:

* OIIEpPUPOBATH C BEKTOPAMHU: HaXOAUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB,
3QITaHHBIX T€OMETPUUYECKH, HaXOJAUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aaHHOTO
BEKTOpa Ha YHCIIO;

* HAXOJIUTh JISI BEKTOPOB, 3aJlaHHBIX KOOpJAWHATAMH: JJIMHY BEKTOpAa,
KOOpPAWMHATBI CYMMBI W Pa3HOCTH JBYX M 0o0jJee BEKTOPOB, KOOPJIUHATHI
MPOU3BEICHUS BEKTOpa HAa  YHCJIO, TMPUMEHSS TPU  HEOOXOIUMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIN U PACTIPEACIUTEIIHBIN 3aKOHBI;

* BBIUUCJIATh CKAJSIPHOE IMPOU3BEICHUE BEKTOPOB, HAXOJUTH YTOJI MEXIY
BEKTOpaMH, YCTaHABJIMBATh TIEPIICHIUKYIIPHOCTD MPSMBIX.

Buvinyckrux nonyuum 603mMoicHoCmb.

* 081a0emb BEeKMOPHLIM MeMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUs U
ookaszamenbcmed,

* npUOOpecmu Onvim GLINOJHEHUS. NPOEKMOS.



Coaep:kanue Kypca reomerpuu 7-9 Kjiaccos.

IIpocreiiimme reomerpuyeckue GUrypbl

Touka, mnpsmas. Otpe3ok, Jyd. VYroa. Buael yriaoB. CMexHble H
BEpTHUKAJIbHBIE YIibl. buccekrpuca yria.

Ilepecekaromuecss n napajuienbHble npsmele. llepnenaukyspHsie psMbIe.
[IpuzHaku napawienbHOCTH NpsAMbIX. CBoMCTBa NapaJUICNbHBIX — PSAMBIX.
[lepnenauKyIIAp ¥ HAKJIOHHAS K IIPSIMOIA.

MHOroyrojbHuKH

Tpeyronbauku. Buael TpeyronbHukoB. Mennana, OuccekTpuca, BbICOTA,
CpeIHss JIUHUSA TpeyronbHuKa. [IpusHaku paBeHCTBa TpeyroiapHUKOB. CBOKCTBA U
OPU3HAKU PAaBHOOEIPEHHOTO TpeyrojbHUKa. CepeluHHBIA NEpIEeHIUKYIIAp
orpeska. CymMma yrioB TpEYrojabHUKA. BHEMHWE YIJbl TPEyTrOJbHHKA.
HepaBenctBo TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W YyIJlaMU
TpeyroasHuka. Teopema ITudaropa.

[logoOHbie TpeyronabHukh. Ilpu3Haku MOAOOMS TPEYroJAbHUKOB. TOUYKH
NEpECEUYeHNs] MeIHaH, OMCCEKTPUC, BBICOT TPEYrOJbHUKA, CEPEAUHHBIX
NEPHEHANKYJIIPOB CTOPOH TPEyrojibHUKAa. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema @aneca. MeTpuyeckue COOTHOIIEHHUS B MPSAMOYTOJIBHOM TPEYTOJIbHHKE.
CHHYyC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOTO YyIJIa NPSIMOYI'OJBHOTIO Tpe-
yroapHuka U yrioB oT 0 mo 180. dopMyinbl, CBS3BIBAIOIINE CUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC OJHOT0 U TOro ke yria. Pemenue tpeyroibHUKoB. Teopema
CUHYCOB U T€OpEMa KOCHUHYCOB.

Uetpipéxyronpuuku.  [lapamnenorpamm.  CBolicTBA W MPU3HAKHU
napayuienorpamma. [IpsMoyroiabHuK, poM0O, KBaJapar, UX CBOICTBAa U NpPU3HAKH.
Tpaneuwns. CpeaHsis TUHAS Tpanenuy U €€ CBOKWCTBA.

MHOroyronbHuk#. Beimykibie MHOrOyroJbHUKA. CyMMa yIJIOB BBITYKJIOTO
MHOTrOyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTH U KpYyI. ['eoMeTpHYecKue NoCTpoeHUs

OKpy»XHOCTb W KpYT. DJIEMEHTBhl OKPYKHOCTM M Kpyra. LleHTpanbHble n
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ CBoWCcTBa. B3amMHOe
PACIIOJIOKEHUE NPSIMOM M OKPYKHOCTH. ONHMCaHHAsE M BIMCAaHHAs OKPYKHOCTH
TPEyrojbHUKA. BIMcaHHbBIE M ONKMCAHHBIE YETBIPEXYIOJIBHUKH, UX CBOWCTBA U
IIpU3HaKU. BrimcaHHbIe U ONTMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mectro Touek (I'MT). CepeauHHbI TEPHEHIUKYIISAP
oTpe3ka u ouccekTpuca yria kak [MT.

['eomeTpuueckue NOCTPOCHUS UPKYJIEM U JIMHENHKOM. OCHOBHbBIE 3a/1a4u HA
IIOCTPOECHUE: IIOCTPOEHUE YIVIAa, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
MEPIEHINKYJIApAa JAHHOTO OTPE3Ka, IMOCTPOEHUE IMPAMOW, MNPOXOMISIIEH dYepe3
JIAHHYIO TOYKY W TEPIEeHIUKYJISIPHOU JaHHOW MPSMOMN, MOCTPOCHUE OMCCEKTPUCHI
naHHoro yria. [Toctpoenue TpeyroiapHuKa 1o 3aJaHHbIM dseMenTaM. Merong ['MT
B 33/7la4ax Ha IOCTPOEHUE.

N3mepenune reoMmeTpuYeCKUX BeJIMYMH

JnmuHa otpeska. Paccrossnue Mexay aByms ToukaMu. PaccTtosiHue oT TOYKH
110 IpsiMOiL. PaccTosiHME MEX Ay MapalyiebHBIMU MPSMBIMH.



[TepumeTp MHOTOYTOIBHUKA.

JInrHa OKpYKHOCTH. [[TMHA TyTH OKPYXKHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAHHOTO yIJIa.

[TonsiTus miiomaau MHoroyrojibHuka. PaBHoBenukue gurypsl. Haxoxaenue
IJIOIIAAA  KBajpaTa, MpsAMOYIOJIbHMKA, TapajulesiorpaMMa, TpeYyroJibHUKA,
Tpareuuu.

[Tonarne mnomamu kpyra. Ilnomane cexropa. OTHOLIEHHE IUIOLIAJECH
no1I00HBIX (QUryp.

JlexapToBble KOOPAUHATHI HA MJIOCKOCTH

dopmynia pacCTOSHUS MEXIYy AByMs ToukamMu. KoopauHathl cepeauHbl
oTpe3ka. YpaBHeHUE (QUTYpHl. YpaBHEHUS OKPYKHOCTH W TPSMOH. YTIIOBOH
KOA(PUITUEHT MPSMOIA.

Bexkropsl

[lonsitue Bektopa. Mogyns (nnuHA) BekTOpa. PaBHBIE  BEKTOpHI.
Komnuneapueie BekTopbl. Koopaunatel BekTopa. CloK€HUE W BBIYMTAHUE
BEKTOPOB. YMHOKE€HUE BEKTOpa Ha 4yucio. CKalsipHOE NMPOU3BENECHHUE BEKTOPOB.
Kocunyc yria Mmexay 1ByMsi BEKTOPaMH.

I'eomeTpuyeckue npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu Gurypsl. [IBrxenue Gurypsl. Bunbl qBrkeHus
burypsl: napamuienbHBIN MEPEHOC, OceBasi CUMMETPUS, IIEHTpalibHAs CUMMETpPHS,
noBopoT. PaBubie purypsl. ['omoTteTus. [lonodue guryp.

JIeMEHTBI JIOTHKHU

Onpenenenue. AkCMOMBI U TeopeMbl. JlokazarenscTBo. J[0Ka3aTenbCcTBO OT
npotuBHOro. Teopema, oOpaTHas naHHOM. HeoOxoaumoe U 10CTaTOYHOE YCIOBUSL.
VYnotpebieHue JIOTHueCKUX CBI30K eCl..., MO ..., M0o20a U MoabKo mozod.

I'eomeTpusi B HCTOPUYECKOM PA3BUTUH

N3 ncropun reomerpun, «Havana» EBknuma. Mcropus mstoro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 W3MEpEeHHH TpeyroiabHukoB. [locTtpoenue
MPaBWJIbHBIX MHOTOYTOJIbHUKOB. Kak 3apoauiacek uaes KoopauHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.



TemaTnueckoe niianuposanue. I'eomerpus. 7 kiace
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I'nasa 1
Ipocreimmue 15
reoMerpuyeckue purypsi
U X CBOMCTBA
1 | Touku u npsimMble IIpusooums puMeEpPH TEOMETPUIECKUX PUTYD.
OTPE30K 1 ero JHHa Onucvieams TOUYKY, TPSIMYIO, OTPE3OK, JIy4, YTOJL.
Dopmyruposams:
3 | Jlyd. Yron. Usmepenue onpeoenenusi. paBHbIX OTPE3KOB, CEPEAUHBI OTPE3KA, PACCTOSHUS MEXKTY
yTJIOB IBYMsI TOUYKaMH, JOTOJHUTENBHBIX JTyYel, pa3BEPHYTOTO YIia, PABHBIX
4 | CMexXHBIE U 3 YTJIOB, OMCCEKTPUCHI YIJIa, CMEXKHBIX U BEPTUKAIBHBIX YTJIOB,
BEPTUKAIBHBIC YIIIBI MEePECEKAIONIUXCS MPSIMBIX, MEPIICHIUKYJISIPHBIX MPSMBIX, IEPICHANKYISAPA,
HAKJIOHHOM, PACCTOSIHUA OT TOYKH J0 NIPSIMOM;
5 | IlepnenaukymnsipHbie 1 . _ .
. CB80UCMBa: PACIIOIOKEHNS TOYEK Ha MPSIMOW, U3MEPEHHUS OTPE3KOB U YTJIIOB,
MPSIMbI
P CMEKHBIX U BEPTUKAIBHBIX YTJIOB, MEPIECHANKYIISIPHBIX MPSMbBIX; OCHOBHOE
6 | AkcuOMBI 1 CBOMCTBO MPSMOM.
TMoBTopeHHe 1 1 Knaccugpuyuposamu yribi. §
CHCTEMATH3AIHS /lokazvieams: TEOPEMBI O IEPECEKAIOIMXCS NPAMBIX, O CBOACTBAX CMEHKHBIX
y4e6HOr0 MaTepHana 1 BEPTUKAILHBIX YIVIOB, O €IMHCTBEHHOCTH NPAMOH, EPIICH IUKYIAPHOMH
JAHHOM (CiTy4aid, KOrja TOYKa JEKUT Ha JaHHOU psIMOH).
Kontponbshas padora Ne 1 1

Haxooumw nnuny oTpes3ka, rpalyCHYI0 MEpPY yria, UCTOJIb3ysl CBOMCTBA UX
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U3MEPEHUM.
H3006pasicamsb ¢ TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE
(bUrypsl: OTPE30K, JTyY, YIOJl, CMEKHBIE U BEPTUKAIbHBIC YTJIbI,
NEPIEHINKYJIAPHBIC MIPSMbIE, OTPE3KHU U JIyUH.
llosicHsamy, 4TO TaKOE aKCUOMa, ONPEJICTICHUE.
Pewams 3anaun Ha BBIYUCIICHUE U JIOKA3aTEIIbCTBO, TPOBO/ISI HEOOXOAUMbBIE
JIOKa3aTEIbHBIE PACCYKICHUS
I'naea 2 18
TpeyrojbHUKH

7/ | PaBHBIE TPEYTOJIBLHUKH. 2 Onucbleams CMBICT TIOHATHSI «paBHbIE GUTYPBD». [[pUBOIUTH IPUMEPHI
Bricora, Menuana, pPaBHBIX QUTYD.
ouccekTpuca H306pasxcams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHUE, pAaBHOOCAPEHHBIE,
TPEYTroJbHUKA NPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYTIOYTOJIbHBIE TPEYTOJbHUKUA U UX

8 | IlepmsIit u BTOpOA 5 SJICMCHTBI.

HPH3HAKH PABEHCTRA Knaccuguyuposeams TpeyrollbHUKU IO CTOPOHAM U yTJIaM.
TPEYTOJLHUKOB Dopmynuposams:
onpeoesienus; OCTPOYroJIbHOTO, TYIIOYTOJIbHOTO, MPSMOYTOJILHOTO,

9 | PaBHOOCAPCHHBII 4 paBHOOEIPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJbHUKOB;
TPCYTOILHUK H €ro OMCCEKTPUCHI, BHICOTHI, MEMAHBI TPEYTOJILHUKA; PABHBIX TPEYTOJILHUKOB,;
CBOHCTBA CePEAMHHOTO MEPIEHANKYIISIpa OTPE3Ka; MeprUMeTpa TPEYTroJIbHUKA;

10 | [IpusHaku 2 c680licmea. paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPEIUNHHOTO TIEPIICHAUKYIISpa

paBHOOEIPEHHOTO

OTpC3Ka, OCHOBHOI'O CBOMCTBA paBCHCTBA TPCYTOJIbHUKOB,
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TPEYTrOJbHUKA NpU3HAKU: PaBEHCTBA TPEYTOJILHUKOB, PABHOOEAPEHHOT'O TPEYTOJIbHUKA.

11 | Tperuit mpusmax 2 ,Z]oxaezzzeamb TEOPEMBL: O €IMHCTBEHHOCTH IPAMOH, TIEPICHAMKYIAPHOH
paBeHcTRa JAHHOM (Ccyuai, KOor/ia TO4Ka JISKUT BHE JJAHHOU MPsSMOM); TpU NMPU3HAKA
TPEYTONBHUKOB PaBeHCTBA TPEYTONILHIKOB; [PH3HAKY PaBHOOEIPEHHOTO TPEYTrOJIbHUKA,

TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHIUKYIISIpa, PpAaBHOOEIPEHHOTO U
12 | Teopemsr 1 PaBHOCTOPOHHETO TPEYTOJILHUKOB.
[ToBTOpEHHE U 1 Pazvsacuams, 4TO TaKO€ TEOPEMA, OUCHIBATH CTPYKTYPY TEOPEMBL.
CHCTEMAaTH3aLHS OOBACHATH, KAKYIO0 TEOPEMY Ha3bIBAIOT OOPATHOU JTAaHHOM, B UéM
yqe6H0r0 Marepuaia 3aKJII0YacTCA MCTO/ JOKa3aTCIILCTBA OT IIPOTUBHOTO. HpI/IBOI[I/ITB IMPUMCPLI
MCIIOJIb30BaHUs 3TOTO METO/IA.
KonTtpomnrHas pabota Ne 1
9 Pemrats 3a1aun Ha BRIYUCIIEHUE U IOKA3aTEIbCTBO
I'nasa 3
IHapasuienbHbIe IPSIMBIE. 16

CyMMa yrJioB TpeyroJibHuKa

13 | [lapanyenbHble PSIMbIC 1 Pacnosnasams Ha yepTexax napaieibHble IpsIMBIE.

14 | Npusuaxu 2 N300pakaTh ¢ MOMOIIBIO JIMHEWKHU U YTOJIbHUKA TTapaIJICIbHBIC TIPSIMBIE.
MapAIETBHOCTH TIPAMBIX Onucbigams yribl, 00pa30BaHHBIC MPU MEPECEUCHUN JIBYX MPSMBIX CEKYIIICH.

Dopmyruposams:

15 | CpoiicTBa napamienbHbIX 3 onpeoeienus.; MapayieIbHBIX MPSIMbBIX, PACCTOSHUS MEXKY MapaieTbHBIMU
HIPAMBIX IIPSIMBIMU, BHEITHETO yIila TPEYTOJIbHUKA, TUIIOTEHY3bI U KaTeTa,

16 | Cymma yrioB 4 ce80licmea. TapauIeNbHBIX MPSMBIX; YTJIOB, 00pa30BaHHBIX MPU MEPECECUCHUH

TPEYroJibHUKa

napaJijieIbHBIX IPSIMBIX CEKYIIEH; CyMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO
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17 | IIpAMOyTONBHBIN 2 yria TPeyrojbHUKa; COOTHOILIEHUNA MEXKIy CTOPOHAMU U yTIaMu
TPEYTOJIbHUK TPEYroJIbHUKA; IPSIMOYTOJILHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
18 | Cpoiictra 2 napasuielIbHbIX MPSAMBbIX;
[PSIMOYTOTBHOTO NPU3HAaKU: NApaIeIbHOCTH MPSMBIX, PABEHCTBA MPSMOYTOJIbHBIX
TPEYTONBHUKA TPEYTOJIbHUKOB. }
Jloxazvleams: TEOPEMBI O CBOMCTBAX NapaJUIEIbHBIX NPSIMBIX, O CyMME YTJIOB
KonTposbHas pabora Ne 3 1 TPEYIrOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB TPEYTOJbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJILHOTO TPEYTOJbHUKA, MPU3HAKU MapaJlJICIbHBIX MPSIMBIX,
PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamu 3anaun Ha BEIYUCIICHUE U JJOKA3aTEIbCTBO
I'nasa 4
OKpYKHOCTBH U KPYT. 16
I'eomeTpuyeckue mocTpoeHust
19 | I'eomeTprueckoe MeCTO 2 losacuamp, 4TO TaKoe 3a/1a4a HAa IOCTPOEHUE; TEOMETPUUECKOE MECTO TOUEK
ToueK. OKpY>KHOCTh U ('MT). IIpuBoauts npumepsl [MT.
Kpyr H3006pascams Ha pUCYHKAX OKPYKHOCTB U €€ AJIEMEHTHI; KacaTeIbHYIO K
20 | Hexotopsie croiictea 3 OKPY>KHOCTH; OKPY>KHOCTh, BIIUCAHHYIO B TPEYTOJIBHUK, U OKPY>KHOCTb,
OKPYKHOCTH. ONHMCAHHYIO OKOJIO HETO. OnuchiBaTh B3aUMHOE PACIOJIOKEHHE OKPYKHOCTH
KacarenpHas 1 HpAMOHN.
OKPYKHOCTH Dopmyruposams: )
onpeoeienus; OKpYKHOCTH, KpyTa, UX DJIEMEHTOB; KacaTeIbHOU K
21 | OnucaHHasa U BOMCaHHAS 3
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OKPY’KHOCTH OKPY>KHOCTH; OKPY>KHOCTH, OITMCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH,
TPEYTOJbHUKA BIICAHHOM B TPEYTOJIbHUK;
22 | 3amaum ma moctpoente ceoucmea: CEpE/IMHHOTO NEPIEHAMKYILIPA Kak ['MT; OuccekTpuchl yriia Kak
I'MT; kacaTeabHON K OKPYHOCTH; TUAMETPA U XOPJIbl; TOUKHU [IEPECCUCHHS
23 | Meron reoMeTpuyecKux CEpPEIMHHBIX NEPIECHINKYISPOB CTOPOH TPEYTOJIbHUKA; TOUKH IIEPECCUECHUS

MCCT TOYCK B 3a/1aq9ax Ha OMCCEKTPHC YIIIOB TPEYTOJIbHHKA,

IIOCTPOCHHC NPU3HAKY KacaTeJIbHOMU.

I[ToBTOpEHHE U 1 Jloxazvleams: TEOPEMBI O CEPEIUHHOM TMEPIIECHIUKYIISIPE U OUCCEKTPHUCE yIIia

cucTreMaTu3aus kak ['MT;

y4eOGHOTO MaTepHana 0 CBOMCTBaxX KacaTeJIbHOMN; 00 OKPY>KHOCTH, BIMCAHHON B TPEYTOJIbHUK,

K 5o1a No 4 1 OTNIMCAaHHON OKOJIO TPEYTroJIbHUKA; MPU3HAKU KacaTeIbHOM.

OHTPOJIbHAA ba Pewams 0CHOBHBIE 3a1a4M HA TOCTPOCHUE: MOCTPOCHUE YT, PABHOTO
JTAHHOMY; TTIOCTPOCHUE CEPEAUHHOIO MEPIECHANKYIISIpa TaHHOTO OTPE3Ka;
IIOCTPOEHUE MPSMOU, MPOXOIAILIEH Yepe3 JaHHYIO TOYKY U
NEPHEHAUKYIIIPHON TaHHOW TIPSIMOM; MOCTPOCHNE OUCCEKTPUCHI JAHHOTO
yTJia; MOCTPOEHUE TPEYTOJIbHUKA IO ABYM CTOPOHAM M YTy MEXAY HUMHU; 1O
CTOPOHE U JIBYM MPUJICKAILUM K HEW yTIIaMm.
Pemate 3anaun Ha noctpoenue meronom [ MT.
Cmpoumbs TpEyTrOJIbHUK N0 TPEM CTOPOHAM.
Pewamb 3anaun Ha BEIYUCIIEHUE, JOKA3aTENBCTBO U TOCTPOCHUE
O0600menune
U CHCTeMaTH3alus 3

3HAHMH yYalUXCs
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VYrnpaxHeHus AJis1 HOBTOPEHUS 2
Kypca 7 xkiacca
Kontposnbhas padora Ne 5 1
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I'naga 1 29
YeThIpEéXyroJibHUKH

1 | YeThIpEXYTrOJBHUK U €T0 2 lloacuamp, 4TO TaKO€ YETHIPEXYTOJIbHUK. ONUCHIBATH 3JIEMEHTHI
DJIEMEHTBI YETBIPEXYTOJIbHUKA.

2 | Mapannenorpamw. 2 Pacno3znasams BeIYKIIBIE U HEBBIITYKIIBIE 4ETBIPEX YT OJILHUKH.
CpoiicTea H306paxcams 1 HAXOIUTH HA PUCYHKaX YETHIPEXYTOJIbHUKU Pa3HBIX BUI0B
MapasIeorpaMMa U UX 3JIEMEHTBHI.

Dopmyruposams:

3 | Ilpusnakwu 2 onpeoeneHuys. TapajieiorpaMMa, BBICOTHI TapajliejorpaMMa;
l1apajuicjiorpaMma OpsIMOYTOJIbHUKA, poMOa, KBaJparTa; CpeJHEN JIMHUH TPEYTOJIbHUKA;
[IpsAMOYTONBHHK 2 Tpaneuu, BbICOThI Tpaneluuu, CpeIHEN JTMHUMU TPANEeUN; LIEHTPAIbHOTO
PorG 5 yria OKpYX HOCTH, BHUCAHHOTO YIJIa OKPY>KHOCTHU; BIIMCAHHOTO U

M .
OMKHCAHHOTO YEThIPEXYTONbHUKA;
KBanpar 1 ceolicmea. TapajuiesiorpaMMa, IpsIMOYToJIbHHKa, poM0Oa, KBajparTa, CPeIHUX
KontporsHas pa6ota Ne 1 JIMHUHA TPEYTOIbHUKA U TPANELHH, BIMCAHHOTO YIJIa, BIHCAHHOTO 1
1 ONMCAHHOTO YEThIPEXYTOJIbHUKA;
npu3HaKy. MapaijenorpaMma, NpsMoyrojbHUKa, poM0Oa, BIIMCAHHOTO U
7 | CpenHsist nTuHUA 1 --
ONMCAHHOTO YETHIPEXYTOJIbHUKA.
TpeyroJibHIKa Jlokazvieamp: TEOPEMBI O CyMME YIJIOB YETBHIPEXYTOIBHHKA, O IPaLyCHOM
8 | Tpameuus 4 Mepe BIMCAaHHOTO yIja, O CBOMCTBAxX U MPU3HAKAX MapajljiesiorpaMma,
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9 | LenrpanbHbie 2 IPsIMOYTOJIbHUKA, poMOa, BHUCAHHOTO M OMMCAHHOTO YeThIPEXYTOJbHUKA.
Y BIIUCAHHBIE YTJIbI IIpumensimo V3y4eHHBIE ONIPEICNICHUS, CBOMCTBA U MPU3HAKHU K PEIICHUIO
10 | BoucaHHbIE U ONTUCAHHBIC 2 3anatd
YEeTHIPEXYTOTbHUKH
KonTtponbsHas pabota Ne 1
2
I'naea 2 16
Iloxo0ue TpeyroibHNKOB
11 | Teopema Darneca. 6 Dopmyruposams:
Teopema o onpeoenerue MOJJOOHBIX TPEYTOJIHHUKOB;
MPONOPLIMOHAIBHBIX c80licmea. MeIuaH TPEYroJIbHUKA, OUCCEKTPHUCHI TPEYTOJIbHUKA,
OTpe3Kax NIEpPECEKAIOIINXCS XOP/I, KacaTEeIbHOM U CEKYILEH;
12 | MonoGsie TpeyrombruKn npu3HAaKu MoA00us TPEYroJIbHUKOB.
Jloxazvlieams:
13 | lepBriii npu3Hak 5 meopemol: Daneca, 0 MPOMOPIUOHATEHBIX OTPE3KaX, O CBOMCTBAX MEIHAH
MOJ00MUs TPEYTOIBHIKOB TPEYroJibHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA;
14 | Bropoii u TpeTHii 3 ce0licmea: EePeCceKarolnXcsl XOp/1, KacaTeJIbHON U CEKYIIEH;
MIPU3HAKU HOI[O6I/I${ npusHaxKu HO,Z[O6I/IH TPCYTOJILHUKOB.
TPeyroIbHUKOB llpumensame V3ydeHHBIC ONIPEJICIICHHUS, CBOMCTBA U MPU3HAKU K PEIICHUIO
3aay
KonTtponbshas padora Ne 1

3
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I'naea 3
Pemienune npsiMoyroJibHbIX 14
TPeYroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOIIICHHUSI onpeoesienus; CUHyca, KOCUHYyca, TAHT€HCa, KOTAaHT€HCa OCTPOro yria
B MIPSIMOYTOJIBHOM IPSIMOYTOJILHOTO TPEYTOJIbHUKA;
TPEYTOJIbHUKE CB80UCMBA. BBIPAKAIONTUE METPUUECKIE COOTHOIIICHHUS B MPSMOYTOJIbHOM
16 | Teopema Mudaropa 5 TPEYTOJbHUKE M COOTHOLICHUA ME3K/Y CTOPOHAMH 1 3HAUCHUAMHU
TPUTOHOMETPUUECKUX (DYHKIIHI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
Konrposbhas padora Ne 3anucvisams TpUroHOMETpHYECKUE (HOPMYJIbI, BRIPAKAIOLIUE CBSI3b MEXKTY
4 TPUTOHOMETPUUCCKUMHU (QYHKIIUSIMH OJTHOTO M TOTO YK€ OCTPOTO yTJa.
17 | TpuroHOMeTpHUUYECKHE 3 Pewamu npsiMoyroyibHbIE TPEYTOJILHUKH.
(GYHKITUH OCTPOTO yria Joxasvieams.:
IPSIMOYTOJIBHOTO meopemy 0 METPUIECKUX COOTHOIIICHUSX B MPSMOYTOJIBHOM TPEYTOJIbHHKE,
TPEYroJIbHUKA Teopemy [nudaropa;
OpMYibl, CBA3BIBAIOITUE CUHYC, KOCUHYC, TAHT€HC, KOTAHTCHC OJTHOTO M
18 | Pemenue 3 bopayaet, e e ’
TOTO YK€ OCTPOTO yTJIa.
MPSIMOYTOJIBHBIX
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAYCHUS CUHYCA,
TPEYTOJIbHIUKOB o 480 £()°
KOCHHYCa, TAHT€HCA U KoTaHTreHca Jyuist yriaoB 30°, 45°, 60°.
KonTponbHas pabora Ne 1 Ipumernsimop U3ydeHHBIC OMPEACIICHUS, TEOPEMbI U (HOPMYITBI K PEIICHUIO
5 3a1a4
TI'nasa 4 10
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MHOroyroJibH1KH.
ILiomaab MHOTOyroJibHUKA
19 | MHOroyroJbHUKH 1 lloacnamyb, 9TO TAKOE IIOIIAIb MHOTOYTOJIbHUKA.
20 | MoHsTre momanu 1 OnucbIBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI; BBIMYKJIbIE U HEBBITYKIIbIE
MHOT'OYTOJIbHUKA. EHOEOYFOHBHHKH‘
KaTh ¥ HAXOJUTh HAa PUCYHKAaX MHOTOYTOJBHHK H €T MEHTHI;
TLnoMATs TPAMOYTOTBHHKA 300paxa axon a prcyHKa Oroyroin €ro MEMEHTEL;
MHOT'OYTOJIbHUK, BIIUCAHHBIN B OKPY>KHOCTb, 1 MHOTOYT'OJIbHUK, OTMCAHHBII OKOJIO
21 | Ilnomans 2 OKPY>KHOCTH.
ImapajujicjiorpaMmma @OpMy]Zupogamb:
22 | [nomap TpeyroabHAKa 2 onpeoenenus: BINCAHHOTO U OMKMCAaHHOTO MHOTOYTOJIbHUKA, MJI0IIATN
3 MHOT'OYTOJIbHUKA, PABHOBEJIUKUX MHOTOYTOJIbHUKOB;
23 | Ilnomans Tpaneimm OCHOBHble C80UCMEa TIOUAAN MHOTOYT OJIbHUKA.
KonTponsHas pabora Ne 6 1 Jloxazvieams: TEOPEMBI O CYMME YTJIOB BBIYKIIOTO N-yroJIbHUKA, TUIOMIAIH
OpSMOYTOJIbHUKA, IJIOLaN TPEYroJbHUKA, MIOMAAN TPANELUH.
Ilpumensims U3y4eHHBIE OINPEICICHNUS, TEOPEMBI U (POPMYIIBI K PEIICHHUIO 3a/1a4
IloBTOpPEHUE
U CHCTEeMAaTH3aIus 6
y4yeOHOro MaTepuaJia
YnpaxHeHUs I TOBTOPECHUS )
Kypca 8 kiacca
Kontponpsnas pabora Ne 7 1
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I'nasa 1 16
Pelrenue TpeyroibHUKOB
1 | Cunyc, KOCUHYC, TAHT€HC 2 Dopmynuposams:
Y KOTaHreHc yria ot 0 onpeodeneHus: CUHyca, KOCUHYyCa, TAHTeHca, KoTanreHca yria ot 0 o 180 ;
o 180 C80UCMB0 CBA3M JIJIMH IUarOHaJIEl U CTOPOH MapajijieorpaMmma.
Dopmynuposams 1 pa3bICHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
2 | Teopema xocumycos 3 DMYIUD paszbsic OCHOBHOE TPHTOHOMETPHHECKOE TOKECTBO
Brruncnars 3HaueHue TPUrOHOMETPUYECKON (DYHKITUU yTJIa 10 3HAYEHUO
3 | Teopema cunycos 3 OJTHOM M3 €T0 33JJaHHBIX ()YHKIIHH.
4 | PelleHue TPEYrolbHUKOB 3 Dopmynuposams U AOKA3bIBATh TEOPEMBbI: CHHYCOB, KOCUHYCOB, CJIEJCTBUS
13 TEOPEMbl KOCUHYCOB M CHHYCOB, O IJIOIIaJX OMTMCAHHOTO
5 | ®opmynbl 115 4
MHOT'OYTOJIbHUKA.
HaxO0XXJICHUS TUIOIIA N
8 Had 3anucvieams ¥ 1OKa3bIBATh (POPMYIIBI 111 HAXOXKACHUS IO
TPEYTrOJbHUKA N . .
pey TPEyTOJbHUKA, PAJANYCOB BIIMCAHHOW U OMUCAHHOMN OKPY>KHOCTEH
KonrtponsHast padbota Ne 1 TPEYTOJIbHUKA.
1 Ipumensmob U3y4eHHBIEC ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUTIO
3a1a4
I'naga 2
IIpaBuibHbIE 8

MHOI'OYIOJIbHUKH
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6 | [IpaBunbHBIE 4 Tlosicnsamyb, 4TO TaKOE LEHTP Y UEHTPAJIbHBIN YO MIPaBUIBHOTO
MHOTOYTOJIbHUKH U X MHOT'OYT'OJIbHUKA, CEKTOP U CETMEHT KPyTa.
CBOMCTBA Dopmynruposams:
7 | Mo oxpyxHOCTH. 3 onpfaeﬂenue MPAaBWJIBHOTO MHOTOYTOJIbHUKA;
Tomans kpyra C60UiCM6A NPABUILHOTO MHOTOYTOJIbHHUKA.
/loxaszvleams CBOWCTBA IPABUIIbHBIX MHOTOYTOJIbHUKOB.
KonTposbHas pabora No 1 3anucvieams 1 pa3zbICHATH (POPMYIIBI ITTUHBI OKPY>KHOCTH, TUIOLIAAN KpyTa.
2 3anucvieams 1 AOKa3bIBaTh (DOPMYJIBI ITTMHBI TyTH, TUIOLAAN CEKTOPA,
(bopMyIIbI ISl HAXO0XKICHHS paJuyCOB BIMCAHHOW U ONTMCAHHOM
OKPYHOCTEH MPaBUILHOIO MHOTOYT OJIbHUKA.
Cmpoumbs ¢ TOMOILBIO LIUPKYJIS U JIMHENKU MPaBUIIbHbIE TPEYTOJIbHUK,
YEThIPEXYTOJIBHUK, IIECTUYTOJIbHHUK.
Ilpumensimo ¥U3y4eHHBIE ONPEACIICHUS, TEOPEMBI U (HOPMYJIbI K PELIEHUIO
3a1a4
I'nasa 3
JlekapToBBI 11
KOOPAMHATHI HA IUIOCKOCTH
8 | PaccrosiHue mexny 3 Onucvigamsb IPIMOYTOJIBHYIO CUCTEMY KOOPAUHAT.

JIBYMSI TOYKaMU C
3aJaHHBIMU
KOOpIMHATaMH.
Koopaunate! cepenuubl

Dopmynuposams: onpeAesieHue ypaBHEHUS (PUTYpbI, HEOOX0IUMOE U
JIOCTATOYHOE YCJIOBHSI MApaJUIEIbBHOCTH ABYX IPSIMBIX.

3anucvlieams 1 10Ka3bIBATH (HOPMYJIBI PACCTOSIHUS MEKIY ABYMsSI TOUKaMH,
KOOPJIMHAT CEPENUHBI OTPE3KA.
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=
OTpe3Ka Bvi6ooums ypaBHEHHE OKPYKHOCTH, 00111ee ypaBHEHUE MPSIMON, ypaBHEHHE
9 | Vpasuenue durypst. 3 PsIMOiA C YI‘JIOBBIgI K03 QUIIEHTOM.
VpaBHEHHE OKPYIKHOCTH loxaszblieams HEOOXOAUMOE U JOCTATOUYHOE YCIOBUE MAPaUICIIbHOCTH IBYX
MPSIMBIX.
10 | YpaBueHue npsamoi Ipumensimo V3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYJIBI K PEHICHUTIO
11 | YrnoBoii ko3pduiueHt 3a1a4
PSAMOU
KonTtpomnbsHas pabota Ne 1
3
I'nasa 4
12
BekTopsl
12 | [lonsarue BeKTOpa 2 Onucvigams TIOHITHUS BEKTOPHBIX U CKAISIPHBIX BelMUuH. UmrocTpupoBath
MOHATHE BEKTOPA.
13 | KoopauHaTel BeKTOpa N C BeKTOpa
Dopmynuposams:
14 | Cnoxenue 1 BRIYHTAHHE 2 onpeodeienus: MOAYJS BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BEKTOPOB KOOpJHUHAT BEKTOPa, CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOXeHHe BEKTOpa Ha 3 MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO, CKAISIPHOTO
YUCIIO MPOU3BEACHUSI BEKTOPOB;
C60UCMBA: PABHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CI0KECHUS
16 | CkansspHoe 3 p POB, KOOP P PO%,
BEKTOPOB, KOOPJIMHAT BEKTOPA CYMMBI M BEKTOpPA PA3HOCTH JIByX BEKTOPOB,
MIPOU3BEICHUE BEKTOPOB
KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHUSI BEKTOPA Ha YKCJIO, CKAISIPHOTO
KontposbHas pabora Ne 1 MPOU3BEJCHUS JBYX BEKTOPOB, NEPIEHAUKYISPHBIX BEKTOPOB.
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4 lokazvieams TEOPEMBI: O HAXOKJIEHUU KOOPJIMHAT BEKTOPA, O KOOPIUHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJJTMHEAPHOCTHU JBYX BEKTOPOB,
0 HaXOX/ICHUU CKaJISIPHOTO POU3BEJICHUS IBYX BEKTOPOB, 00 YCIOBUU
NEPIEHANKYJIIPHOCTH.
Haxooums KOCUHYC yIila MEXy IByMsI BEKTOPaMH.
Ipumensamo n3ydeHHbIE ONPENEICHUS], TEOPEMBI U (POPMYIIBI K PELLIEHUIO
3a/1a4y
I'naga 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 | JIBuxkeHue 4 IIpusooums ipumMepsl IpeodpazoBanus Guryp.
(nepemerienue) GUrypsl. OnuceiBaTh IpeoOpazoBaHus (pUryp: napaieIbHbIN NepEeHOC, 0CceBast
[TapannenbHblil mepeHoc CUMMETpHUS, LIECHTPaJIbHAs CHMMETpPHS1, TOBOPOT, TOMOTETHSI, MOJ00HE.
18 | OceBas u LleHTpaJbHAS 4 Dopmynuposamp:
cummerpra, TTOBOPOT onpeoeneHus: ABIKEHU; PABHBIX buryp; ToueK, CAMMETPUYHBIX
OTHOCHUTEJIBHO MPSMOM; TOUEK, CAMMETPUYHBIX OTHOCUTEIBHO TOUYKH;
19 | 'omoterus. [lonodue 4 burypsl, IMEIOIIEeH 0Ch CHMMETPHH; (PUTYpBI, UMEIOIIEH IIEHTP CUMMETPHH,
duryp noJ00HBIX (UTYp;
KonTpomnpHas padora Ne 1 c80licmea. IBUKEHHUSI, MapalIeIbHOTO IEPEHOCA, OCEBOM CUMMETPHH,

5

LEHTPAIbHON CUMMETPHH, TOBOPOTA, TOMOTETHH.
/loxa3zvlieamsb TEOPEMBI: O CBOMCTBAX NapaJUIEIBHOIO MEPEHOCA, OCEBOU
CUMMETPHH, IICHTPATILHON CUMMETPUH, TIOBOPOTA, TOMOTETHH, 00
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Howmep
naparpad

OTHOUIIECHUH TUIONIA/IeH MOAOOHBIX TPEYTOJIbHUKOB.
Ilpumensimo ¥3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYJIbI K PEHICHUIO
3as1a4y

IToBTOpEHME
U CHCTEeMaTH3aIus 8
y4eOHOro MarepuaJia

VYupaxxHeHus AJisi HOBTOPEHUS 7
Kypca 9 kiacca

Kontponbnas pabota Ne 6 1







