Pabouas mporpamma o reomeTpuu it 7- 9 kiaccoB pa3paboTaHa ¢ yueToM
TpeboBaHMil eepabHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHAapTa 001Iero oOpa3oBaHus 1
B COOTBETCTBUU C aBTOPCKOM mporpammoit A.I'. Mepainsk, B.b. ITononckuit, M.C. Sxup, E.B.
Bbynko (MaremaTtuka: nporpammsl : 5-9 knaccsl A.I'. Mep3isak, B.b. Ilononckuii, M.C. Sxup,
E.B. Byuko /. — M. : Benrana-I'pag, 2013. — 112 c.)

Conepxxanve Kypca Te€OMETpUHM B 7-9 Kiaccax MpPEACTaBICHO B BHUJE CJIEIYIOIIMX
collep)KaTebHbIX pa3fenoB: «leomempuueckue ueypory, «Hzmepenue 2eomempuueckux
senuuuny, «Koopounamuwr», « Bekmopuwry, «I'eomempus 6 ucmopuueckom pazeumuuy.

Conepxanue pasnena «Ieomempuueckue ¢pucypor» ciyxut 0a30i Ay JaibHEHIIETo
W3Y4YeHHS ydalluMHCs reoMeTpuu. M3ydueHne mMatepuana crocoOcTByeT (GOpMUPOBAHUIO Y yda-
LIIMXCA 3HAHUM O TeoMeTpuueckod (urype Kak BaKHEHIIeH MaTeMaTH4ecKOd Monenu s
ONMCaHUs peasbHOTro Mupa. ['1aBHas 1eap JAHHOTO pa3ziesa — pa3BUTh y ydyalluxcs BooOpaxe-
HUE U JIOTUYECKOE MBIIIJIEHUE MYyTEM CHCTEMATHYECKOI'O M3YUEHUS CBOMCTB I€OMETPHUUECKHX
(Gburyp ¥ NpUMEHEHUs 3TUX CBOMCTB MPHU PEUICHUH 3a/1a4 BEIYUCIUTEILHOTO U KOHCTPYKTUBHOTO
xapakrepa. CylecTBeHHAasl poJib MPU 3TOM OTBOJWUTCA Pa3BUTHIO T€OMETPUYECKON MHTYULUU.
Coueranue HarIATHOCTH C (QOPMATBHO-IOTUYECKUM TIOAXOJIOM SIBJSIETCS HEOThEMIIEMOM
YaCThIO0 F€OMETPUYECKUX 3HAHUM.

Conepxanue pasgena «HMzmepenue 2eomempudeckux 6eJUYUH» DPACIIUPSIET U
yriayonseT NpeCTaBICHUS ydalluxcsi 00 HW3MepeHusX MJIWH, YIJIOB M Iulomiaaei ¢uryp,
CHOCOOCTBYET (OPMHPOBAHUIO MPAKTUYECKHX HABBIKOB, HEOOXOMUMBIX KaK TPU PEHICHUU
r€OMETPUUYECKHX 3aJia4, TaK U B [IOBCEHEBHON )KU3HU.

Conepxxanue pasznenos «Koopounamur», «Bekmopwvry pacmmpsieT H  yriayouser
NPEACTABICHUS  y4yalluXcsi O METOAE KOOpJIMHAT, pPa3BUBAE€T yMEHUE NPUMEHSATh
anreOpavyecKkuil anmapar MpU PElIeHUH T'e€OMETPUUYECKHX 3aJad, a TaKKe 3a7ady CMEXHBIX
JUCIUIINH.

Pasnen «l'eomempus 6 ucmopuueckom pazeumuu», COACPKAHUE KOTOPOTO
(parMeHTapHO BHEAPEHO B U3IOKEHHE HOBOTO MaTepuana Kak CBeleHHs 00 aBTopax
n3ydyaeMbiX (DaKTOB M TEOPEM, MCTOPUU HMX OTKPBITUSA, MpeAHa3HadeH A (OpMUPOBAHUA
MIPE/ICTABICHUII O TEOMETPUU KaK YacTh YeJIOBEYECKOW KyJbTYpbl, A OOIIEro pa3BUTHUS

IIKOJIBHUKOB, JUIS CO3AaHUS KyJIbTYPHO-UCTOPUIECKOI cpeibl 00ydeHHUS.

.JII/I'{HOCTHI)IG, METANPEIMETHLIC
U NPEAMETHBIC PE3YJIbTAThI

OCBOCHMUSA COACPIKAaHUA Kypca MAaTEMAaTUKHU



W3yuenne maTeMaTHKd IO JAHHOW NporpaMMe  CIOCOOCTBYeT (HOPMHPOBAHUIO Y

yJamuxcs

JINYHOCTHBIX, MeTanpeaMeTHbIX, NpeaAMETHBIX pPe3yJabTaToB 06y‘leHI/I$I,

COOTBETCTBYIOLIMX TpeboBaHusM  dDenepanbHOro rocyJapCTBEHHOIO — 00pa30BaTEIbHOIO

CTaH/JapTa OCHOBHOI'O OOLIEro 00pa30BaHusl.

JIMYHOCTHBIE pe3yJIbTaThI:

1)

2)

3)

4)

5)

BOCIIUTAHUE POCCHMCKOW TPa)KAAHCKOW HMIEHTUYHOCTH: MATPUOTHU3MA, YBAKEHHUS K
OteuecTBY, OCO3HAaHHUSA BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;
OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTHh OOy4aroUmxcs K
CaMOpa3BUTHIO M CaMO00pa30BaHMI0 Ha OCHOBE MOTHBAlMM K OOyYEHUI0 U
MIO3HAHUIO;

OCO3HAHHBIM BBIOOP W TIOCTPOEHWE HaTbHEHIIEH WHAMBUIYATbHONH TPACKTOPHH
oOpa3oBaHusl Ha 0a3e OPHUEHTUPOBKM B MHUpe mpodeccuil u mnpodeccruoHalIbHbIX
MPEANIOYTEHUNH C Y4ETOM YCTOMUYMBBIX ITO3HABATEJIBHBIX HMHTEPECOB, a TAKXKE Ha
OCHOBC (l)OpMI/IpOBaHI/IH YBAXKUTCIBHOI'O OTHOLICHUA K TPYyAY, PAa3sBUTHC OIbITa
y4acTus B COLIMATIBLHO 3HAYUMOM TPYIIE;

YMEHHE KOHTPOJIMPOBaTh TMPOIECC M pe3ylbTaT ydyeOHOW U MaTeMaTH4ecKOi
JIesTeIbHOCTH;

KPUTHUYHOCTb MBIINUICHUA, WHUIIMATUBA, HAXOAYHWBOCTb, AKTUBHOCTH IIPU PCIICHHUU

MAaTEMAaTHYCCKHX 3aJa4.

MeTtanpenmeTHble pe3yJibTaThl:

1)

2)

YMEHHE CaMOCTOSATEJIBHO OINpeAessiTh LeTd CBOEro OO0y4deHus, CTaBUTb U
dbopMynupoBath st ceOsi HOBBIC 3a/7auu B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH IO3HABATEIBLHOM JEATEIILHOCTH;

YMCHHUE COOTHOCUTHL CBOU JICUCTBUS C IJIAaHUPYCMBIMU PE3YyJIbTATAMU,

OCYHICCTBJIATEL KOHTPOJIb CcBOCH ACATCIBHOCTH B IPOLECCE NOCTHKCHUA

pe3yibraTta, OnpelesaTh CIoco0bl JEHCTBUM B paMKax MpeJI0OKEHHbBIX YCIOBUM U TpeOOBaHNUH,

KOPPCKTHPOBATH CBOU JEHUCTBUS B COOTBETCTBUM C M3MEHSIOMICHCS

CUTYyallUeH;

3)

YMCHHUCEC ONPECACIATE IIOHATHUA, CO30aBaTh O606I.H€HI/I${, YCTaHaBJIMBATb

aHaJIOTUH, KJIACCU(PHUITMPOBATH, CAMOCTOSTEILHO BRHIOMPATh OCHOBAHUS U

KPUTEPHH I KllacCu(UKaluy;

4)

5)

YMEHUE YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIC CBA3H, JIOTUYECKOE PACCYKIECHUE,
YMO3aKJII0YeHHE (MHAYKTUBHOE, 1€JyKTUBHOE U 110 aHAJIOI'MK) U JeNIaTh BEIBObI;
YMEHHE WUTIOCTPUPOBATh N3YUYEHHBIE MOHATHUS U CBOWCTBA (DUTYp, OPOBEPraTh

HEBEPHBIE YTBEPKACHUS;



6) KOMIIETEHTHOCTh B 00JACTH HMCIOJIb30BAaHHS WHPOPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI;

7) TepBOHAUYAIbHBIC TMPEICTABICHUS 00 HICSIX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIBHOM SI3bIK€ HAyKH M TEXHUKE, O CPEJICTBE MOJAEIMPOBAHUA SIBICHUN U
IIPOLIECCOB;

8) ymeHue BHIETh MaTeMaTHYECKYIO 3aqady B KOHTEKCTE MPOOJIEMHON CHUTyalud B
JPYruX TUCHMIUINHAX, B OKPYKAIOIIEH KU3HH;

9) yMeHHME HaXOAUTh B PA3IMYHBIX HCTOYHUKAX HH(OPMALHUIO, HEOOXOIMMYIO JIJIS
peleHnsl MaTeMaTH4ecKuX NpoljeM, W TpeACTaBiIsATh €€ B MOHATHOH (opme,
NPUHUMATh pELICHHE B YCJIOBUSAX HEMOJIHOM WM W30BITOYHOM, TOYHOM WITH
BEPOSATHOCTHON MH(POpMAIUY;

10) yMeHHE TOHUMATh W HCIOJB30BaTh MATEMATHYECKHE CPEICTBAa HATJISIHOCTH
(rpaduku, TaOMMIBI, CXEMbl W Jp.) I8 WUIOCTPAllMd, HWHTEPIpETaIiH,
apryMeHTaluH.

11) yMeHHe BBIABHraTh THUIOTE3bI MPU PEIICHUH 33[a4d MMOHUMATh HEOOXOIMMOCTh HX
MIPOBEPKU;

12) noHMMaHKuEe CYNIHOCTH AITOPUTMHYECCKUX TPEINUCAHHIA M YMEHHUE JICHCTBOBATH B
COOTBETCTBHHU C MIPEIJIOKEHHBIM aJITOPUTMOM.

IIpeameTHbIe pe3y/ibTaThl:

1)oco3HaHue 3HaUYEHUSI TEOMETPUH J1JIsl TOBCETHEBHOM KU3HU YEJIOBEKa;

2)rpesacTaBieHUE O TE€OMETPUH KaK c(epe MaTeMaTHYECKOM 1eATeIbHOCTH, 00 ITanax eé

pasBuTud, O e€ 3HAYUMOCTH IJId pa3BUTUA HUBUIIU3AIIUU,

3)pa3Butue ymeHuil paboTaTh ¢ y4yeOHBIM MaTEeMAaTHYECKMM TEKCTOM (aHAJIM3UPOBATh,

HU3BJICKATb HCO6XOI[I/IMYIO I/IH(i)OpMaL[I/IIO), TOYHO H TI'pPaMOTHO BbIpaXaTb CBOHW MBICIH C

IIPUMCHCHUCM MaTeMaTHIEeCKOM TCPMHUHOJIOTUN U CHUMBOJIUKH, IIPOBOJUTH KJ'IaCCI/I(i)I/IKaIII/II/I,

JIOTUYECKHE 000CHOBAHUS;

4)BnazieHre 6a30BbIM MOHATHIHBIM almapaToM MO OCHOBHBIM pa3/iefiaM COICpPKaHMUS;
5)cuctemMaTHueCKHe 3HaHUS O PUTypax U UX CBONCTBAX;

6)IIpaKTUYECKH 3HaYMMble T€OMETPUUECKHE YMEHHUS U HaBBIKU, YMEHHE IPUMEHSTh UX K

PEIICHNUIO TCOMCTPHUYCCKUX U HETCOMCTPHUICCKHUX 3aJa4, 4 UMCHHO:

MHDpa;

. n300paxath (PUTYpHI HA TUIOCKOCTH;

. UCIIONF30BaTh T€OMETPUUYECKUIN S3BIK AJII OMHCAHUS MPEAMETOB OKPYKAIOIIETO
. U3MEPSATH JUTUHBI OTPE3KOB, BEJTMYNHBI YTIIOB, BRIYHCIIATH TUIOMIAIN GUTYD;

. pacrno3HaBaTh B U300pakaTh paBHbIC, CHMMETPUYHBIC U TIOJOOHBIC (PUTYPHL;

* BBITIOJIHATE TTOCTPOCHHUA T'COMCTPHUYCCKUX (I)I/Il"yp C INOMOIIBKO THPKYJId U



JIMHEWKH;
. YUTATh U UCTOJIH30BaTh HH(POPMAIIHIO, TPECTABICHHYIO Ha YepTekax, CXeMax;

. MIPOBOJIUTH TPAKTHUYECKHUE PACUETHI.

I[Inanupyemble pe3yJbTaThl 00yUeHHs
reoMeTpum B 7-9 ki1accax

I'eomeTpuyeckune Gpurypni

BhITyCKHHK HAydUTCS:

* [I0JIB30BATHCS SI3BIKOM T€OMETPHH JIJISl OTUCAHUS MPEAMETOB OKPYKAIOIIETO MUPa U UX
B3aMMHOT0 PACHOJIOKEHUS;

* pacmo3HaBaTh U U300pa)kaTh Ha YEepPTEkKax U PUCYHKAX reoMeTpudeckue QGUrypsl U ux
KOH(pUrypamnmu;

* KJIacCU(DUIIMPOBATH TEOMETPHUECKUE (DUTYPHI;

* HaXOJIUTh 3HAYCHHS JITMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX OTHOIICHUS, TPATyCHYIO
Mepy yrioB ot 0° nmo 180°, mpuMeHsis ompeaeneHHs, CBOMCTBa M TNMpHU3HAKUM (QUIYp U HUX
3JIEMEHTOB, OTHOIIEHUs (puryp (paBEeHCTBO, MOAOOME, CHMMETPHUHU, MOBOPOT, MapaiIeIbHBIN
MepPEHOC);

* ONIEPUPOBATH C HAYATLHBIMU TOHATHUSMU TPUTOHOMETPHUH U BBITIOIHATH dJIEMEHTAPHBIC
orepanuu HaJl GyHKIHUSIMH YTIIOB;

* TOKa3bIBATh TCOPEMBI;

* pemiaTh 3aJa4dl Ha JOKa3aTeJIbCTBO, OMUPASICh HAa HW3YYCHHBIC CBOWCTBA QUTYpP H
OTHOIICHUH MEXy HUMHU U TIPUMEHSIS U3YYCHHbBIE METO/IbI JI0KAa3aTelbCTB;

* peliaTh HECIOXKHBIE 3a7a4yd Ha TOCTPOCHHE, MPUMEHSSI OCHOBHBIE aJTOPUTMBI
MIOCTPOEHHUSI C TOMOLIBIO IIUPKYJISl ¥ TUHEHKY;

* pemIaTh NPOCTEHINME TUTAHUMETPHUYCCKHE 33]JaYH B POCTPAHCTBE.

BuvinyckHuk noayuum 603mMoiCHOCMb.

* 0g11a0emb Memooamu peuleHus 3a0a4 HAa BbIYUCIEHUS U OOKA3AMENbCMBd: MemoooM
om NPOMUBHO20, MemoodoM Nooobusi, Mmemooom nepebopa 6aApuUAHMO8 U MemOoOOM
2e0MempuUdecKux Mecm mouex,

* npuodpecmu onvim NPUMEHEeHUs al2edpauiecKko20 U mpUeoHOMempuUYecKko2o annapama
U uoel 08UINCEHUS NPU PeUleHUU 2e0MemPUiecKUx 3a0ay;

* 0671a0emb MPAOUYUOHHOU CXeMOU peuleHUsl 3a0ad Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYIIS
U TUHEeNIKU: AHANU3, NOCMpOoeHUue, O0KA3AMeIbCmeo U UCCIe008aHUe,

* HAYUUMbCs peuams 3a0adu Ha NOCMpPOoeHUe Memo0oM 2eoMEeMpULEcKo20 Mecmda

mouex u Memooom noooous;



* npuobpecmu ONnvlM UCCACO08AHUSL CEOUCME NIAHUMEMPULECKUX Dueyp ¢ NOMOUBIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuoOpecmu ONvIM BbINOJHEHUS NPOEKMO8.

N3mepeHue reoMeTpU4eCKUX BeJTUYHH

BelltyCKHHUK Hay4uTCs:

* HCIIOJIb30BaTh CBOMCTBA M3MEPEHUs UIMH, IUIOIMIAJEH U YIJIOB MPHU PEUICHUH 3a/1a4y Ha
HaxO0KJICHUE JJIMHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JUTHHBI JYTH OKPYKHOCTH, TPATyCHONH MEPHI
yrna;

* BBIYHUCIISATh ITUIOMIATA  TPEYTOJBHHUKOB, TMPSMOYTOJIBHUKOB, Iapajie]orpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

* BBIYUCJIATH JJIMHY OKPY)KHOCTH, IJTHHY TYTH OKPYKHOCTH;

* BBIYHCIIATh JUTMHBI JTUHCHHBIX 3JEMEHTOB (DUTYp M WX YIJIbI, UCHOJB3YS (OPMYIIBI
JUTMHBI OKPY>KHOCTH Y JUTUHBI JyTH OKPYKHOCTH, (POpMYITBI TUIOMmaaei huryp;

* pemaTh 3aJa4 Ha JOKa3aTeNIbCTBO C UCIOIB30BAaHUEM (OPMYI IITUHBI OKPYKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, GOpMYII TUIOIaaAei puryp;

* pemiaTh MPAKTUYECKHUE 33]laui, CBSA3aHHBIC C HAXOXKIECHUEM I€OMETPUUYECKUX BEIMYWH
(MCTIONB3ysI MPU HEOOXOAMMOCTH CTIIPABOYHUKH U TEXHUUIECKUE CPEJICTBA).

Buinycknux nonyuum 603moocnocms HAyuumucsi:

* BbIYUCTAMb NAOWAOU Pu2yp, COCMABIEHHLIX U3 08YX UlU Oojlee NPAMOY20IbHUKOS,
Napanienocpammos, mpeyeoibHUKos, Kpyea u cekmopa,

* BLIYUCTAMb NIOWAOU MHO20V2OJIbHUKOS, UCHOIb3YS OMHOUIEHUS PABHOBEAUKOCMU U
PABHOCOCMABIIEHHOCTU,

* NPUMEHAMb ANleeOpaudecKull U mpueoOHOMempu4ecKull annapam u uoeu 0BUMCeHUs. npu
peuleHul 3a0a4 Ha 8bIYUCTeHUe NIOWAJell MHO20Y20IbHUKOB.

Koopaunartsi

BEITyCKHHK HAyYUTCS:

* BBIYHUCIIATh JUIMHY OTpe3Ka MO0 KOOpPJMHATAM €ro KOHIIOB; BBIYHUCISTH KOOPIMHATHI
CepeIMHBI OTPE3Ka;

* HCTIOJB30BaTh KOOPAMHATHBIA METO/ I U3yUYEHHUsI CBOUCTB MPSMBIX M OKPYKHOCTEH.

Buinycknux nonyuum 6o3modcnocms:

* 061a0emb  KOOPOUHAMHLIM —~ MemOoOOM  peuleHus 3a0aiy Ha  6bIYUCTeHUs U
00KA3aMebCmeo

* npuobpecmu Onvim UCNONb308AHUSA KOMNIOMEPHBIX NPOSPAMM OJIsl AHAIU3A YACHHBIX
caydaes 83aUMHO20 PACNOJIOHCEHUS OKPYIHCHOCIEU U NPSAMBLX,

* npuobpecmu Onvlm GvINOJHEHUs NPOeKmos Ha memy «lIpumenenue KOOpPOUHAMHO20

Memooa npu peweHuu 3a0a4 HA BbIYUCTICHUS U OOKA3AMEIbCMEA.



BexTopsi

BrImyckHUK HAy4UTCS:

* OIICPHUPOBATH C BEKTOpPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYCCKH, HAXOAUTh BEKTOP, PABHBIN MTPOU3BEICHUIO 33IaHHOTO BEKTOpa HA YUCIIO;

* HAXOJUTh MJI1 BEKTOPOB, 3a/laHHBIX KOOpPAWHATAMHU: JJIMHY BEKTOpA, KOOPAHHATHI
CYMMBI ¥ Pa3HOCTH JIBYX U 0OoJiee BEKTOPOB, KOOPJMHATHI MPOM3BEACHUS BEKTOpPa HAa YHCIIO,
MPUMEHSIST TIPU HEOOXOJUMOCTH COYETATENbHBIA, MEPEMECTUTEIBHBIA W pPaCIpeIeTHTeIbHbIN
3aKOHBIL;

* BEIYHCIISITh CKASIPHOE TPOM3BEJICHUE BEKTOPOB, HAXOIUTH YTOJ MEXIY BEKTOpaMmH,
yCTaHABIUBATh MEPIECHANKYISIPHOCTD MPSIMBIX.

Buinycxnux nonyuum 6ozmosicHocme:

* 061A0emb  BEKMOPHLIM ~ MemOoOOM Ol  peuwleHuss 3a0a4y HA  GbIYUCIeHUS U
ooxkazamebCmea,

* npuobpecmu onvim 8bINOJHEHUSL NPOEKMO8.

Conep:kanue Kypca reomerpuu 7-9 kiaaccoB.

IIpocTteiimmne reomerpuyeckne Gurypbl

Touka, npamas. Otpe3ok, ayd. Yrod. Buasl yrioB. CMeXHbIE U BEPTUKAIbHBIE YTJIBL.
buccekrpuca yria.

Ilepecekatomuecst u napamienbHble npsaMble. [leprnenaukynspubsie npsmele. [IpuzHaku
napayjieNbHOCTH MpsMbIX. CBONCTBA MapalljieNbHBIX MPSAMBIX. [leprneHauKynsp U HaKIIOHHAS K
MPSMOW.

MHOroyroJibHUKH

Tpeyronbauku. Bunel TpeyronsuukoB. Meaunana, Ouccekrpuca, BbICOTa, CPEIAHSS TMHUS
TpeyroiabHuKa. [Ipu3Haku paBeHCTBA TpeyroibHUKOB. CBOMCTBA M NMPU3HAKU PaBHOOEIPEHHOTO
TpeyroibHuka. CepenHHBINA NMepneHauKynsap orpeska. CymMMa yrioB TpeyroibHUKa. BHemrHue
yribl TpeyronbHuka. HepaBeHcTBO TpeyroigpHuKa. COOTHOIIEHUSI MEXYy CTOPOHAMHU U YIilaMu
TpeyroipHuka. Teopema [Tudaropa.

[Tono6uble TpeyroabHUkH. llpu3Haku monoOusi TpeyrodbHUKOB. TOUkM mepecedeHus
MeaHMaH, OHCCeKTPUC, BBICOT TPEYroJdbHHKA, CEPEIUHHBIX MEPIEHAUKYISIPOB CTOPOH
TpeyroibHuKa. CBONCTBO OHCCEKTpHUCH TpeyroibHHKa. Teopema @aneca. Merpuueckue
COOTHOIIEHUS B MPSIMOYTOJIBHOM TpeyrojbHuke. CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OCTPOTO
yria npsiMOYTOJIbHOTO TpeyroyibHUKa U yrioB oT 0 mo 180. @opmyibl, CBS3bIBAIOIIUE CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI€HC OJHOI0 M TOro ke yria. Pemenue TpeyronpHukoB. Teopema
CHUHYCOB M TeOpeMa KOCUHYCOB.

Yersipéxyronpauku. Ilapammenorpamm. CBONCTBA M NPHU3HAKM IapajuiesorpaMMa.

[IpsimoyronbHUK, poMO, KBaapat, UX cBOicTBa U npusHaku. Tpanenus. CpeqHss JIMHUS Tparie-



U1 U €€ CBOMCTBA.

MHoroyronsHuku.  Beimyknble  MHoroyroiapHukd. CyMMa — yIVIOB  BBIIYKJIOTO
MHOI'OYTOJIbHUKA. [I[paBHIIBHBIE MHOTOYTOJIbHUKH.

Oxpy:xHOCTBH U KpyT. I'eoMeTpuyeckue mocTpoeHnst

OKpyXHOCTb M KpYr. DJIEMEHTBhl OKPYXXHOCTM M Kpyra. lleHTpanpHbple M BIUCAHHbIE
yrabel. KacarenbHass K OKpyXKHOCTH M €€ cBoiicTBa. B3amMHoe pacnosiokeHue npsaMod M
OKpykHOCTU. OmrcaHHas U BIMCAHHAs OKPYKHOCTH TPEYroJbHUKAa. BrircaHHbIe U ONHUCAHHbBIE
YEeTBIPEXYTOJIBHUKH, X CBOWCTBA U MPU3HAKH. BriMcaHHBIE N ONIMCAaHHbBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIM NEpHEHAUKYISP OTpe3Ka H
6uccekrpuca yria kak [MT.

['eomeTpuueckue TOCTPOCHUSI UHUPKYJIEeM U JuHEWKoH. OCHOBHBIE 3aJayd  Ha
IIOCTPOEHHE: MTOCTPOCHUE YIJIa, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEIMHHOIO MEPHNEHIUKYISIPA
JJAHHOTO  OTpEe3Ka, TMOCTPOCHUE TMPSIMOM, TMPOXOIAIICH 4Yepe3 JaHHYH0 TOUYKY H
NEPIIEHAUKYIIIPHON JaHHON MpsIMOHM, MOCTpoeHHe OucceKTpuchl aanHoro yrna. Iloctpoenue
TPEYroJIbHUKA MO 3aJaHHbIM 351eMeHTaM. Metog I'MT B 3agauax Ha HOCTpOECHHUE.

HN3mepenue reoMeTpuyecKuX BeJIUYHH

JnunHa orpeska. PaccrosiHue mexay IByMsl TOYKaMH. PaccTossHME OT TOYKM 10 MPSIMOM.
Paccrosnne Mexay napaiesbHbIMUA MPSMBIMU.

[lepumeTp MHOTOYTOJIbHHKA.

JnunHa okpyxHOocTH. JJIMHA T1yTU OKPYKHOCTH.

I'panycHas mepa yriia. Bennuuza BIIHCAaHHOTO yIUIa.

[MonsTus mmomanu MHOTOyroibHUKA. PaBHOBenukue (urypbl. HaxokmeHnue miomaam
KBaJIparta, NpsIMOYIroJIbHUKA, MapaJIIeIorpaMma, TPEyroIbHUKA, TPAECIUH.

[Tonsarue mnomanu kpyra. [Inomaas cexropa. OTHOIIEHKE TUIOMIAEH TOJOOHBIX UTYD.

JlekapToBBIe KOOPAMHATHI HA IIJIOCKOCTH

@opMysia paccTosiHUA MeEXAy JByMs ToukaMu. KoOOpIHMHATBl CepeauHbl OTpe3Ka.
VYpaBHeHue GUrypsl. YpaBHEHHsI OKPYKHOCTH U IPSIMOM. YTI0BOM KOAPPHUIHUEHT MPSIMOH.

BexTopsi

[Tonsitue BekTopa. Mopaynb (mnmmHa) BekTopa. PaBHble BekTopbl. KosumneapHbie
BekTOpbl. Koopauuatel BekTopa. CliokeHHE M BbIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucio. CkalsipHOe Npou3BeAeHHE BEKTOPOB. KocuHycC yriia Mexay AByMsl BEKTOpaMH.

I'eomeTpuyeckne nmpeodpa3oBaHusA

[Tonsatue o mpeobpazoBanuu ¢urypsl. JBmkenue ¢urypsl. Bunsl nemxeHus Gurypsi:
napaJijiesIbHbIM EepPEeHoC, 0ceBasi CUMMETpUS, LIEHTpalibHas CUMMETpHsI, ToBOpoT. PaBHble (u-

rypsl. 'omoretus. [logobue duryp.



JJ1IeMeHTHI JIOTHKH

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. JJoka3zaTenbCTBO OT MPOTUBHOTO.
Teopema, obpatHas nmanHoi. HeoOxoaumoe u J0CTaTOYHOE YCIIOBHS.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHHU

N3 ucropun reomerpum, «Hauvana» Esximpa. Mceropuss msartoro mocrynara EBkimpaa.
Tpuronometpus — Hayka 00 H3MEpPEHHH TpPEYTroJbHUKOB. [locTpoeHHe TpPaBHIBHBIX
MHOTOYTOJIbHUKOB. Kak 3apoaunnacek uaes KoopJuHar.

H.N. Jlo6auesckwuii. JI. Diinep. danec. [udarop.
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S = Copepxanue yueOHOr0o KoanuyectBo XapakTepucTHKA OCHOBHBIX BHI0B 1eAITeJIbHOCTH YYeHHKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelcTBHII)
=
I'naea 1
IIpocreiimmue 15
reoMeTrpudeckue Gpurypsol
U UX CBOMCTBA
1 Touku u npsiMbIe 2 IIpusooums mpuMepBI TEOMETPUUECKUX (PUTYP.
5 OTpesok u ero mHa 3 Onucvieams TOUKY, IPAMYIO, OTPE30K, JIy4, YTOJl.
Dopmyauposamo:
3 JIya. Yron. Usmepenne yrios 3 onpedenienus: paBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka, PACCTOSHUS MEKIY IBYMsI TOUKAMHU,
4 CMEIKHbBIE H BEPTHKATBHBIE 3 JOTIOTHUTEIIBHBIX JTy4el, pa3BEPHYTOrO yIiia, paBHBIX YIJIOB, OUCCEKTPHUCHI yIiia,
yIJIBI CME3HBIX 1 BEPTHKAILHBIX YIJIOB, IEPECCKAIOLIMXCA NPAMBIX, MEPICH/HKYIAPHBIX
MPSIMBIX, IEPIEHAUKYIISAPA, HAKIIOHHOM, PACCTOSHUS OT TOUKH JI0 MPSIMOIA;
5 IleprieHIMKyIApHBIE NIPSMBIC 1 ceoticmea: pacIooKEeHHs TOUEK Ha MIPSIMON, U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX U
6 AKCHOMBI 1 BEPTHUKAJIBbHBIX YIJIOB, MEPIEHIUKYISPHBIX MPSIMBIX; OCHOBHOE CBOICTBO MPSIMOH.
Knaccughuyuposampo yriwi.
Tosropenne 1 1 Jloxkazvieams: TEOPEMBI O TIEPECEKAIONINXCS MTPAMBIX, O CBOHCTBAX CMEKHBIX U
CHCTEMATH3aIHs yIeOHOTO BEPTHKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH NPSIMOIA, EPIIEHIUKYIIAPHON JaHHOM (Cityyali,
MaTcpHajia KOTIJ1a TOUKA JIEKHUT Ha JIJAHHOM MPAMOii).
KonTtponsHas padora Ne 1 1 Haxooumws NnuHy 0Tpe3Ka, IpalyCHYIO MEpPY YIJla, UCTIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.

H306pasicams ¢ TOMOIIBIO0 YEPTEKHBIX UHCTPYMEHTOB Fr€OMETPUUECKHE (PUTYPHI:
OTPE30K, JIy4, yroJl, CMEKHbIE U BEPTUKAJIbHbIE YIJIbl, NEPIECHIUKYISIPHBIE MIPSIMBIE,
OTPE3KH U JTyUH.

lloschsams, 4TO TaKOE aKCUOMa, OTIPE/IeIIEHUE.

Pewamp 3a1aun Ha BBIYMCIIEHUE U J10KA3aTENILCTBO, MPOBOISI HEOOXOAMMBbIE
JI0Ka3aTeJIbHbIE PACCyKIACHUS
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S s Conep:xkaHue y4eOHOIo KoaunuecTBo XapakTepucTHKA OCHOBHBIX BU0B 1€TEJIbHOCTH YUYeHHKA
E §_ MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX el CcTBHII)
=
I'naea 2 18
TpeyrojbHuKH
7 PaBHbIE TpEyrOTBLHUKH. 2 Onucwviéams CMBICI TIOHITHS «paBHBIE GUTYPBD. [IpUBOIUTE MpUMEPHI paBHBIX (QUTYP.
Bricota, MmeauaHa, H300pasicame M HaAXOIUTh HA PUCYHKaX PaBHOCTOPOHHHE, PaBHOOEAPEHHEIE,
OuCcceKTpurca TpeyroibHUKA MPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIC, TYIIOYT'OJIbHBIE TPEYTOJIBHUKH U X 3JIEMEHTHI.
N . Knaccugpuyuposams TpeyroibHUKY 110 CTOPOHAM U yIJIaM.
8 [epBrIii U BTOPOI MMPU3HAKH 5 Puyup peyr P yr
Dopmynuposams.
paBEHCTBA TPEYroJIbHUKOB
onpeoeneHus: 0OCTPOYrOJIbHOTO, TYIOYTOJIbHOTO, IPSIMOYT'OJIBHOTO, pAaBHOOEIPEHHOT O,
9 PaBHoGenpenHbIi 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHET'O TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTOJIbHUK M €0 CBOMCTBA TPEYroJbHHUKA; PABHBIX TPEYTOJIbHUKOB; CEPEIMHHOTO NMEPIEHIUKYIIIpa OTPE3Ka;
10 | IpusHaku paBHOGEIPEHHOTrO 2 TNIepuMeTpa TpeyroJibHIKa,
TPeyrombHIKA ceoticmaa: paB}EO6enpeHHoro TPEYTroJbHHUKA, CEPEAMHHOTO NEPIICHANKYISIpa OTpe3Ka,
OCHOBHOTO CBOMCTBA PaBEHCTBA TPEYTOJIHHUKOB,;
1 Tperuii npu3HAK paBEHCTBA 2 npu3HaKu.: PaBeHCTBA TPEYTOJILHUKOB, PABHOOCAPEHHOT'O TPEYTOJIbHHKA.
TPEYroIbHNKOB /lokazvieams TEOPEMBI: O €IMHCTBEHHOCTH MPSMOU, EPIECHANKYIISIPHON TaHHOU (Ciyyai,
12 TeopeMsl 1 KOTI'Jla TOYKa JISKUT BHE IaHHOM MPSAMOil); TpU MpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB;
MPU3HAKK PABHOOEAPEHHOTO TPEYTOIBHUKA; TEOPEMBI O CBOHCTBAX CEPEIMHHOTO
Tosropenne 1 1 HepHeHUKYIsApa, paBHOOEAPEHHOTO U PABHOCTOPOHHETO TPEYTrOJLHUKOB.
CHCTeMATH3AIHA yieOHOTo Pasvschamp, 4To TAKOE TEOPEMA, OIHUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATD, KAKYIO
MaTcpHajia TeopeMy Ha3bIBAaIOT OOPATHOM JJAHHOM, B UEM 3aKIII0YAETCs METOJ| 0Ka3aTeIbCTBA OT
KoutposbHas paGoTa Ne 2 1 pOTUBHOTO. [IpUBOIUTE IPUMEPHI UCTIOIB30BAHUS ITOTO METO/IA.
Pemmats 3aaun Ha BEIYMCIIEHUE U TOKA3aTEIbCTBO
I'nasa 3
IMapanneabHblie npsimbie. Cymma 16
YIJIOB TPEYTroJbHUKA
13 [lapannenpHble mpsiMble 1 Pacnosnasams Ha yeprexax napajielbHble MPsIMbIE.
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= §_ MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX el CcTBHII)
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14 [Ipu3Haku napaaneabHOCTH 2 N300paxath ¢ MOMOIIBIO IMHEHKH U YTOJIbHUKA MapaljieIbHbIC MPSMBIE.
MPSIMBIX Onucviéams yribl, 00pa3oBaHHbIC IPU MIEPECEUEHUH JIBYX MPSIMBIX CEKYIIEH.
o Dopmynuposams.

15 CaolicTBa napamieabHbIX 3 PIMYIUP

— onpeoeneHus: NapalIeIbHBIX MPSMBIX, PACCTOSHHUS MEXAY MapasieIbHbIMU IPSIMbIMHU,
BHEIIIHETO YTJIa TPEYroJIbHUKA, TUIIOTEHY3bl U KaTeTa;

16 CyMMma yriioB TpeyrojibHHKa 4 ceoticmea: MapalIeIbHBIX MPSIMBIX; YTJI0B, 00pa30BaHHBIX MPHU MTEPECCUCHUN

17 TIpAMOYTObHBI napasiebHBIX NPAMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOIbHIKA; BHELIHETO YIila
TPEYrOMTBHUK TPEYrojbHUKA; COOTHOLICHUH MEXAy CTOPOHAMH U yIJIaMU TPEYTOJIbHHKA;

IPSIMOYTOJIBHOTO TPEYTOJIbHHKA; OCHOBHOE CBOMCTBO NapalIeIbHBIX IPSIMBIX;

18 CBoiicTBa IPSIMOYTOJIEHOTO 2 npuzHaKy. MapajuieIbHOCTH MPSIMBIX, PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
TpEYroibHNKa Jloxazvleams: TEOPEMBI O CBOMCTBAX MAPAJIIETBHBIX PSIMBIX, O CYMME YIJIOB
KoutponbHas paGora Ne 3 1 TPEYroJbHHUKA, O BHEIIIHEM yTJie TPEYroJbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O

CpPaBHEHHH CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOTO
TPEYroJbHHUKA, MPU3HAKH MMapaJJIEIbHBIX MPSIMBIX, PABEHCTBA MPSIMOYTOIbHBIX
TPEYTrOJIbHUKOB.
Pewamyp 3anaun Ha BEIUMCIICHHUE U 10KA3aTEILCTBO
I'nasa 4
OKpY:KHOCTH H KPYT. 16
I'eomeTpruyeckne nMoCTpoeHus

19 ['eomeTprueckoe mecto 2 Tloschams, 4TO Takoe 3aj7jaua Ha MOCTpPOEHUE; reomeTpudeckoe Mecto Touek (I'MT).
ToueK. OKpyKHOCTb U KpyT ITpuBoauts npumeps: I'MT.

o H306pasicams Ha PUCYHKAX OKPYKHOCTB U €€ SJIEMEHTHI; KacaTelbHYIO K OKPY>KHOCTH;

20 Hekoropsle cBolicTBa 3 P prcy Py ’ yIo Py ’

OKPYXHOCTb, BIMCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb, OITMCAHHYIO OKOJIO HETO.
okpy>kHocTH. KacarenbHas k -
OKDYHHOCTH OnuceiBaTh B3aMMHOE PACIIONOKEHUE OKPYKHOCTHU U MPSMOIA.
Dopmyauposamy:
21 OnucaHHas v BOUCaHHAas 3
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2 & Copepxanue yueOHOro KonuuectBo XapaKkTepuCTHKA OCHOBHBIX BHAO0B AeSITEJIbHOCTH YYeHUKA
E §_ MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX el CcTBHII)
=
OKPY>KHOCTH TPEYTOJIbHUKA onpedenenus: OKPYKHOCTH, KPyTa, UX 3JIEMEHTOB; KacaTeJIbHON K OKPYKHOCTH;
22 3471a4H HA HOCTPOCHHE OKPYKHOCTH, OITMCAHHON OKOJIO TPEYrOJIbHUKA, U OKPYKHOCTH, BIIMCAHHOU B
TPEYTOJIbHUK;

23 | MeTo/| reOMETPUYECKUX MECT ceoticmea: cepeJMHHOTO MeprenIuKysapa kak [ MT; Ouccekrpucs yria kak ['MT;
TOYCK B 3a/la4ax Ha KacaTeJIbHOW K OKPYKHOCTH; JUaMeTpa U XOPAbl; TOUKH IIEPECEUCHUs] CEPEIUHHBIX
IOCTPOCHHUC MIEPIEHIUKYIISIPOB CTOPOH TPEYTOJbHHUKA; TOYKHU TIEPECCUCHHS] OMCCEKTPHC YIIIOB
[loBTOpEnue u 1 TpeyroJibHuKa, .
cucreMaTH3anus yaeOHoro NpusHaKiL KacaTeIbHON.

MaTepHaia Jlokasvieams. TEOPEMBI O CEPEIMHHOM INEPIEHIUKYIIApE U OuccekTpuce yria kak [ MT;
0 CBOMCTBaxX KacaTeJbHOW; 00 OKPYXHOCTH, BIUCAHHOM B TPEYrOJbHUK, OIIMCAaHHON
KontposbHas pabora Ne 4 1 OKOJIO TPEYrOJIbHUKA; IIPU3HAKHU KAaCaTEIbHOM.
Pewamy ocHOBHBIE 3a1aun HA IOCTPOCHKE: IOCTPOCHUE YIJIa, PABHOTO JAHHOMY;
IIOCTPOEHUE CEPEAMHHOIO MEPIICHIUKYISApa JAHHOTO OTPE3Ka; NOCTPOCHUE IPSIMOM,
IIPOXOJALIEH Yepe3 TaHHYIO TOUKY U MEPIEHIUKYIIPHON JaHHON NPSAMOM; IOCTPOEHUE
OMCCEKTPUCHI JaHHOTO yIJIa; OCTPOEHUE TPEYTOJIbHUKA IO ABYM CTOPOHAM U YTy
MEXy HUMH; [10 CTOPOHE U IBYM IIPWJICKALIUM K HEH yriam.
Pemate 3amaun Ha noctpoenue meronoM ' MT.
Cmpoumb TpEYroJapbHUK 110 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUKCIIEHUE, TOKA3aTEIBCTBO U IIOCTPOCHUE
O0o00menune
U cUcTeMaTH3alusl 3
3HAHUI yYaluxcs
VYipaxHeHus 1J1s NOBTOPEHUs Kypca 7 2
KJjlacca
Konrponbnas padora Ne 5 1
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é 8 MarepuaJjia 4acos (Ha ypoBHe y4eOHBbIX AeHCTBH)
]
=
I'naea 1 29
YeTbIpEXyroJbHUKH
1 YeThIpEXYTroJbHUK U €r0 2 lloacname, 4TO TaKOE YETBIPEXYTOIbHUK. ONMUCHIBATH 3JIEMEHTHI YETHIPEX YT OJIbHUKA.
3JI€MEHTBI Pacnosnasame BbIyKIIble U HEBBIMTYKJIbIE YETHIPEX YT OJIbHUKH.
o H306pasxcams 1 HAXOIUTH HA PUCYHKAX YETHIPEXYTOJILHUKH Pa3HbIX BUAOB U UX JIEMEHTHI.
2 [Tapamnenorpamm. CBoiicTBa 2 P a PHCYH pexyr p A
Dopmynuposamu:
napajienorpamma
onpeodeneHus: apayieJorpaMMa, BEICOThI TapajuiesiorpaMma; NpsiMoyrojibHUKa, pomMoa,
3 [pusHaku mapasesorpaMma 2 KBaJlpaTa; CpEeIHEN JIMHUU TPEYTrOJIbHUKA; TPAIICLIUH, BBICOTHI TPAIICLIUHU, CPEAHEN JTMHUN
4 TTPSMOYIOTbHHK 2 Tpaneuuu; UEHTPAIbHOTO YIJIa OKPYKHOCTH, BIIMCAHHOIO YIJIa OKPYKHOCTH; BIIUCAHHOTO U
OMHUCAHHOTO YETHIPEXYTOIbHUKA;
5 Pom0 2 ceoticmea: mapajienorpaMma, IpaMoyrojbHUKa, poM0Oa, KBaJpaTa, CpEeAHUX JIMHUN
6 KBazpar 1 TPEYroJIbHUKA U TPANEINH, BHIUCAHHOTO yTiia, BIUCAHHOIO U OMUCAHHOTO
YETBIPEXYTOJIbHUKA;
Kontponbras pabora Ne 1 1 npusHaKu: NapaieaorpaMma, IpIMOyroIbHHKA, pOMOa, BIMCAHHOTO M OIIUCAHHOTO
7 CpeIIHflﬂ JINHUS 1 quBIpéXYFOJ'IBHI/IKa.
TPEYToNbHHUKA Jloxazvieams: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPAlyCHON Mepe BIHCAHHOTO
3 T 4 yria, 0 CBOWCTBAxX M MpHU3HAKaxX MapajuierorpaMma, IpsaMoyrojbHUKa, poM0Oa, BIUCAHHOTO U
pafietm OMHUCAHHOTO YETHIPEXYTOIBHUKA.
EHTpAJIbHBIC U BIIUCAHHBIC UMeHsAmb N3YYEHHBIE ONPEIEIICHHS], CBOMCTBA U MPU3HAKH K PELIECHUIO 3a7a4
9 p Ilp ,
YTJIbI
10 | BriucaHHbIe ¥ ONKMCAHHbBIC 2
YETBIPEXYTOJIbHUKU
Konrpomnbnas padora Ne 2 1
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E s MaTepHaJia 4acoB (Ha ypoBHe y4eOHBbIX AeHCTBHIA)
]
=
I'naea 2 16
ITopo0ue TpeyrobHUKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamy:
MPOTIOPIIMOHATIBHBIX OTPE3Kax onpedeerue TIOTOOHBIX TPEYTOIBHUKOB;
cgolicmea: MelaH TPEeyrojlbHUKa, OMCCEKTPHUCHI TPEYTOJIbHUKA, IEPECEKAIOIIUXCS X0
12 | [lonoOHBIE TPEYrOIBHUKH 1 el peyr ’ p peyr - 11ep i P,
KacaTeJbHOU U CeKyIeH;
13 | Tlepseiii ipusHaK noxoous S npusHaxu MoA00Hs TPEYTOIbHUKOB.
TPEYTrOJbHUKOB Jlokazvieams.
14 | Bropoii u TpeTHii npU3HAKH 3 gieopesz: daneca, 0 IPONOPLUOHAIBHBIX OTPE3KAX, O CBOMCTBAX MEIUAH TPEYTOJILHUKA,
MOOGUS TPEYTOTHHHKOB HCCEKTPUCHI TPEYTOIBHIKA; } }
ceolicmea: TIEPeCceKaroIuXcsl Xop/I, KacaTeIbHOW U CeKYIIEeH;
Kontponsras padora Ne 3 1 npu3HaKuy MoJ00Ms TPEYrOJIbHUKOB.
IIpumensamsb N3ydeHHBIE ONPEICIICHUS, CBOMCTBA M MPU3HAKH K PEILICHHIO 3a/1a4
I'naga 3
Pelienne npsiMoyroJibHbIX 14
TPeyroJbLHUKOB
15 | MeTpudeckue COOTHOLIEHHUS 1 Dopmynuposamy:
B TIPSIMOYT OJIEHOM onpeodenerus: CHHyca, KOCHHYCa, TAHT€HCa, KOTAHT'€HCA OCTPOTO yria MPsIMOYTOJIbHOTO
TPEYroJIbHUKE TPEyroJibHUKa,
ceolicmea: BEIpAKAIOIIAE METPHUECKUE COOTHOLICHHUS B TIPSIMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema Iludaropa 5 p m P PAMOYT peyro
COOTHOILIEHUS MEX/1y CTOPOHAMH U 3HAYEHUSIMH TPUTOHOMETPUUYECKUX (YHKLUH B
KonTposbnas pabora Ne 4 1 HPAMOYTOJILHOM TPEYrOJbHHUKE.
17 | TpuroHomeTpHuecke 3 3anucviéams TPUTOHOMETPUYECKHE (HOPMYIIbI, BHIPAXKAIOIIUE CBSI3b MEKIY
(byHKIHH 0CTPOrO YT TPUTOHOMETPUYECKUMHU (PYHKIIUSIMU OJJTHOTO U TOTO K€ OCTPOro yIia.

IIPSIMOYT OJIBHOT'O

Pewams npsIMOYTOJIbHBIE TPEYTOJIbHUKH.
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=
TpeyroJIbHUKa Loxazvieamy:
meopemy 0 METPUUECKHX COOTHOLICHHSIX B IPSIMOYTOJIbHOM TPEYroJIbHUKE, TEOPEM
18 | Pemenue npsiMOyroJIbHbBIX 3 pemy p PAMOYT Theyr » TeOpeMy
[Mudaropa;
TPEYroJbHUKOB
@opmynsi, CBA3BIBAIONINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U TOTO K€ OCTPOro
Kontponbnas pabota Ne 5 1 yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U 3HAYEHUS CHHYCA, KOCUHYCAa,
TaHreHCa U KoTaHTeHca st yriioB 30°, 45°, 60°.
Ipumenamo N3y4eHHbIE ONPeIeTICHUS, TEOPEMBI U (DOPMYIIBI K PELICHHIO 3324
I'nasa 4
MHoOroyroJjibHUKH. 10
IInomaabs MHOTOYroibHUKA
19 MHOroyroibHUKN 1 Tlosicuams, 4TO TaKO€ TUIOIIAIb MHOTOYTOJIbHHKA.
OnuceiBaTh MHOTOYTOJBHUK, €70 3JIEMEHTBI; BBIMYKIIbIC U HEBBIMYKIbIE MHOTOYTOJIbHUKH.
20 ITonsiTue miomanu
MEOTOYTO/IBHHKA N300paxaTh 1 HAXOIUTHh Ha PHCYHKAX MHOTOYTOJIBHHUK M €TI0 3JIEMEHTHI; MHOTOYTOJIbHUK,
' BIIMCAHHBINA B OKPYKHOCTh, 1 MHOTOYTOJILHUK, OTIICAHHBIN OKOJIO OKPYKHOCTH.
[Inomaae npAMOYroJbHUKA
Dopmynuposams:
21 | Inowaap napauiesorpamMma 2 onpedenenus: BIUCAHHOTO M OTNIMCAHHOTO MHOTOYTOJIbHUKA, TIOMIAIH MHOTOYTOJIbHHKA,
22 | [omams tpeyromphika 2 PaBHOBETHKHIX MHOTOYTOTLHIKOB;
OCHOGHbIe C80licMEa TIIoUaA MHOTOYT OJIbHUKA.
23 | Ilnomans Tpanenunu 3 Jloxazvieamsb: TEOPEMBI O CYMME YTJIOB BBITTYKJIOTO N-yTOJIBHUKA, TIIOMIA TN
KoutposbHas paGora Ne 6 1 MPSIMOYTOJIbHHKA, TJIOMIAAH TPEYTOJIbHUKA, TUIOIIAIN TPATICIIUH.

Ipumenamo N3y4eHHbIE ONPeIeTICHUS, TEOPEMBI U (DOPMYIIBI K PELICHHIO 3324
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=
IToBTOpEHUE
U cUcTeMAaTH3alus 6
y4eOHOro marepuaJia
VYrpakHeHus IS TOBTOPEHUs Kypca 8 5
KJ1acca
Kontponbnas padota Ne 7 1
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(2 yaca B Hezento, Bcero 68 yacos)
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S = Conep:xxaHue y4eOHOro KoanuectBo XapakTepuCTHKA OCHOBHBIX BU/J0B 1eSITeJIbHOCTH YYeHHKA
é § MarepuaJjia 4acos (Ha ypoBHe y4eOHBIX e CTBHI)
=
I'nasa 1 16
Pemenne TpeyroibHUKOB
1 Cunyc, KOCMHYC, TAHT€HC U 2 Dopmynuposams:
kotanreHc yria ot 0 go 180 onpedeneHus: CUHyca, KOCUHYyca, TaHTeHca, KoTaHreHca yriaa ot 0 mo 180
c680ticmao CBSA3M JUIMH JUaroHallell ¥ CTOPOH MapajiesorpaMma.
2 Teopema KOCHHYCOB 3
Dopmynuposams 1 pa3bsICHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUHCIATS
3 Teopema cunycos 3 3HAYCHHE TPUTOHOMETPUUYECKON (DYHKIIMU yTJIa 1O 3HAYEHHUIO OHOM U3 €ro 3aJJaHHbIX
4 Pemenue TpeyroapHUKOB 3 bysxuuit.
Dopmynuposams U JOKA3bIBATh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEACTBHSI U3 TEOPEMBbI
S DopMyJTBI JUIS HAXOXKICHHS 4 KOCHHYCOB ¥ CUHYCOB, O IUIOLIaJ1 ONMCAHHOIO MHOI'OYI'OJIbHUKA.
IIomann TpeyrojpHuKa 3anucvieams 1 10Ka3bIBaTh GOPMYIIBI ISl HAXOXKIACHUS TUIOMIAIN TPEYTrOIbHUKA, PAJNyCOB
KoutposbHas pabora Ne 1 1 BITMCAHHOM U ONMCAaHHON OKPYXHOCTEU TPEyroJbHHKA.
IIpumenamo N3y4eHHbIE ONPeIeTICHUS, TEOPEMBI U (DOPMYIIBI K PELICHHIO 33124
I'nasa 2 8
IIpaBu/jbHBbIE MHOIOYTOJILHUKH
6 [IpaBunbHbIC 4 Ilosicnamp, 4TO TaKOE LEHTP U LEHTPAJIbHBIN YT0JI IPaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U
MHOTOYTOJIBHUKH U UX CETMEHT KpyTa.
CBOMCTBA Dopmynruposams.
onpeoeneHue NPaBUILHOTO MHOTOYTOJIbHUKA;
7 JlinHA OKPY>KHOCTH. 3 Pe P yr ’
Tlnomans kpyra c8olicmea MPaBUIBHOTO MHOTOYT OJIbHUKA.
/Jloka3zvieame CBOMCTBA MPaBUIIbHBIX MHOTOYTOJIbHUKOB.
KonTposbhas padora Ne 2 1 3anucwieams v pa3bICHATH GOPMYJIBI JUIMHBI OKPYKHOCTH, TIOIIAN KPYTa.

3anucvieams 1 1O0Ka3bIBaTh (POPMYIIBI JJTMHBL YTH, IJIOMAAN CEKTOpa, GOpPMYIIbI s
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=g
S = Coaepxxanue yueOHOro KonuuectBo XapakTepuCTHKA OCHOBHBIX BUI0B 1eTeJIbHOCTH YYeHUKA
E s MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX A CTBHI)
]
=
HaXO0XIEHHs paJiiyCOB BIINCAHHOMN U OMMCAHHON OKPYKHOCTEH MPaBUIIBHOTO
MHOTOYTOJIbHUKA.
Cmpoumsb ¢ TOMOLIBIO LIUPKYJISI U TMHEVKHU TIPaBUIIbHBIE TPEYTOJIbHUK, YETBIPEX YT OJIBHUK,
LIECTUYTOJIbHHUK.
IIpumensmob N3ydeHHBIE ONIPEEIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
I'naga 3
JlekapToBBI 11
KOOPAUHATHI HA IJIOCKOCTH
8 Paccrostnie Mexny nByms 3 Onucviéams IPSIMOYTOJIBHYIO CUCTEMY KOOP/IHUHAT.
TOYKaMH C 3a/laHHBIMU Dopmynuposamyp: onpeieieHne ypaBHEHHs PUTypbl, HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
KoopauHaTamu. KoopauHatel NapajuieIbHOCTHU IBYX MPSAMBIX.
CepeuHbI OTpE3Ka 3anucvieamsv 1 1O0Ka3bIBaTh (POPMYIIBI PACCTOSIHUS MEKIY ABYMS TOUKAMH, KOOpIUHAT
CEpENUHBI OTPE3KA.
9 VYpaBHeHHE (HUTYPBI. 3 B pei 5 P 5 . .
b1600UMb ypaBHEHHE OKPY>KHOCTH, 0oOlIlee ypaBHEHHE IPSIMOM, ypaBHEHHE MPSAMOiL ¢
YpaBHEHHE OKPYKHOCTH yP Py » oormee yp P > YP p
YTJIOBBIM K03 pUimeHToMm.
10 YpaBHeHHE MPSMOi 2 /loka3zvieams HEOOXOAMMOE U JOCTATOYHOE YCIOBHE MapalIeIbHOCTH JBYX MPSIMBbIX.
11 | YrioBoit kodbdurment 2 IIpumensamob N3ydeHHBIE ONIPEECIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
MpAMOit
Konrponbnas padora Ne 3 1
I'naga 4
12
BekTopbl
12 | IlonsATue BekTOpa 2 Onucviéams TIOHATUS BEKTOPHBIX U CKAJSIPHBIX BeIW4nH. MmocTpupoBarh noHsTHe
BEKTOpa.
13 | Koopaunatsl BekTopa 1 P
Dopmynuposams:
14 | CnoxxeHue U BBIYMTAHHE 2
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S = Coaepxxanue yueOHOro KonuuectBo XapakTepuCTHKA OCHOBHBIX BUI0B 1eTeJIbHOCTH YYeHUKA
E §_ MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX A CTBHI)
=
BEKTOPOB onpeodenenus: MOAYIs BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJIUHAT
BEKTOpa, CYMMbI BEKTOPOB, pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHUS
15 | YMHOXEHHE BEKTOpa Ha 3 pa, CyM POB, p POB, 1P poB, ¥
THeTo BEKTOpA Ha YKCJI0, CKAJIIPHOTO ITPOU3BEIECHNUS BEKTOPOB;
c60licmea: PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CJIOKEHHS BEKTOPOB,
16 CkasipHOe TIpOU3BECHUE 3 KOOpJAMHAT BEKTOpa CyMMBbI U BEKTOPa Pa3HOCTHU ABYX BEKTOPOB, KOJIMHEAPHBIX BEKTOPOB,
BEKTOPOB YMHOKEHUS BEKTOPA Ha YUCII0, CKAISPHOIO POU3BEIEHUS JIByX BEKTOPOB,
Koutponbras pabota Ne 4 1 MEPIEHIUKYJIIPHBIX BEKTOPOB.
okazvieamsb TEOPEMBI: O HAX0XKJIEHUHM KOOPAUHAT BEKTOPA, O KOOPIUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXIECHUU
CKaJISIpPHOT'O IIPOM3BEICHUS IByX BEKTOPOB, 00 YCIOBUM NEPIEHANKYISIPHOCTH.
Haxooums xocuHYyC yriia MeXy IByMsI BEKTOPAMHU.
IIpumensimsb N3y4eHHbIE ONPEEIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
I'nasa 5
I'eomeTpnueckue 13
npeodpazoBaHus
17 | JIBmxeHue (epeMelieHme) 4 IIpusooums ipuMepsl peodpa3oBaHust GUTYp.
¢urypsr. [lapannensHpiit OnuceiBath peoOpa3oBanus GUryp: MapauieabHbII EPeHOC, 0CeBas CUMMETPHS,
IEpEeHOC LIEHTpaJIbHasi CAMMETpUs, IOBOPOT, TOMOTETHS, IT0100ue.
Dopmynruposams.
18 OceBas 1 LIeHTpaJibHas 4 PMYIUp .
cavmerprn. ToBopor onpedenenus: BUKECHUS; PaBHBIX (PUIyp; TOUEK, CAMMETPUYHBIX OTHOCUTEJIBHO MPSIMOM;
i TOYEK, CHAMMETPUYHBIX OTHOCUTEIBHO TOUKH; (PUTypBI, UMEIOIIEeH 0Ch CAMMETPHHU; (PUTYPHI,
19 | 'omoretus. [logobue puryp 4 UMEIOIEH LEHTP CUMMETPHH; TTOJ00HBIX (QUTYP;

KontponbHas pabota Ne 5

ceolicmesa. ABWIKCHUS, TApaJIJICJIbHOTO IIEPCHOCA, 0CeBOM CUMMCTPUU, L[CHTpaJIBHOI;’I
CUMMCTpPHH, ITIOBOPOTA, TOMOTCTHUMH.

ﬂOKClé’blGCll’ﬂb TCOPCMEIL: O CBOMCTBaxX napajjieJIbHOIO IMepCeHOCA, 0CEBOM CUMMCTpPHUH,
HCHTp&J’IBHOﬁ CUMMCTpPHH, IIOBOPOTA, TOMOTCTUH, 00 OTHOIIECHUHU nnomaz[eﬁ HO,I[O6HBIX
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S = Coaepxxanue yueOHOro KonuuectBo XapakTepuCTHKA OCHOBHBIX BUI0B 1eTeJIbHOCTH YYeHUKA
E §_ MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX A CTBHI)
=
TPEYTOJIbHUKOB.
IIpumensimop N3y4eHHbIE ONPEJECIICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
IToBTOpEHUE
U cCHCTeMaTH3alus 8
y4eOHOro marepuaJjia
VYnpakHeHus 171 HOBTOpPEeHUsI Kypca 9 7
KJj1acca
KonTponbHas padora Ne 6 1







