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Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Harasanasi reomerpusi

BrinmyckHuK Haydures:

1)
2)
3)
4)
5)

6)

Pacnio3naBate Ha uepTeKax, PHUCYHKAX, MOJEIAX M B OKPYXKAIOIIEM MUPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE TE€OMETPUUYECKHE (DUTYPHI;

Pacrnio3naBath pa3BEPTKM Kyba, MPSMOYTOJILHOTO MapaulesienuIieaa, MPaBUIbHON THPAMHIBL,
LUAJIMHIPA U KOHYCA;

OTIPEJIeNIATh 110 JMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JIMHEHHBIE pa3Mepbl caMoil GUTYpHI U
Ha000pOT;

BBIYUCIATE 00BEM IMPpAMOYT'OJIBHOTI'O IapaJUICIICIIUIICAA.
Bbll’lyCKHuK noJjiydunt 603MOHNCHOCHb.!

BblHYUCIIAMb 00véMbl npocmpanCme€erHblX ceomempudyecKux qbueyp, CcocmaesjleHHblX usz
npAMOY20JIbHblX napaﬂﬂeﬂenunedoe;

Venyoums u pazeums npeocmasierus 0 NpoCMpPaHCmMEeHHbIX 2eOMeMPUYecKux guaypax,
npuUMeHsino nousamue pazeépmku Ol GbINOJHEHUs] NPAKMUYEeCKUX
pacyémos.

I'eomeTrpuueckue purypsoi
BeinmyckHUK HayduTCs:

1)
2)

3)

4)
5)
6)
7)

8)

9)

10)
11)
12)

13)

TI0JIB30BATHCS SI3LIKOM T€OMETPHUH JIJISl OTIMCAHUS MPEAMETOB OKPYIKAIOIIET0 MUPA U KX B3aUMHOTO
PaCTIOIOKEHUS;

pacmo3HaBaTh W H300pakaTh Ha YEPTE)KaxX M PHCYHKAX TEOMETPUYECCKHE QUTYPBHI M WX
KOH(uUrypauuu;

HAXOJUTh 3HAUCHUS JUTUH JTUHEHHBIX AJICMEHTOB (PUTYp ¥ MX OTHOIICHUS, TPATyCHYIO MEPY YIJIOB
ot 0 mo 180°, mpuMeHsisa onpeaeNeHus, CBOMCTBA U MPU3HAKK (DUTYP U UX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, To00ME, CAMMETPHUH, IOBOPOT, MapaUIeNbHbIN EPeHOC);

ONEpPUPOBATh C HAYAJIbHBIMH TOHSATUSMU TPUTOHOMETPUHU M BBIMIOJIHATH AJIIEMEHTAPHbBIE
omepanu HajJg (GYHKIUSMU YTIIOB;

pemath 3a7a4dl Ha J0Ka3aTelbCTBO, OMUPAsCh Ha M3yUYEHHBIE CBOWCTBA (PUTYyp M OTHOIICHHIA
MEXIy HUMH U IPUMEHSISI U3y4eHHbIE METObI JOKAa3aTeNbCTB;

peliaTh HEeCIOXKHBIE 3a7jaud Ha TOCTPOEHHUE, MPHUMEHsS OCHOBHBIE aITOPUTMBI MOCTPOCHUS C
TIOMOIIBIO ITUPKYIIS U TUHEHKH;

penraTh MpOCTeHINTe TUTAHUMETPHYSCKHE 33]Ja9H B IPOCTPAHCTBE.

Buinycknux nonyuum 603mMoxicHOCMb.!

061a0emb MemooamMu peuleHus 3a0a4y Ha BblYUCIeHUs U O00KA3amenlbCmeda: MemoooM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa 6apUAHMO8 U MEMOOOM 2eOMEMPULECKUX
Mecm moyex;

npuobpecmu onvim NPUMEHeHUs. aleedPauiecKko2o U mpueoHOMempuiecKko2o annapama u uoeu
OBUIICEHUSL NPU PeULeHUU 2e0MEeMPUYECKUX 3a0at,

081a0emb MpaoUYUOHHOU CXeMOU peulenusi 3a0ad Ha NOCMPOEHUE C NOMOWbIO YUPKYJISL U TUHEUKU.:
aHanu3, nocmpoerue, 00KA3aAmelbCmeo U UCCIe008aHUe;

HAYYUmMbCsl peuams 3a0a4i Ha NOCMPOEHUe MemoOOM 2e0Mempuyecko20 Mecma MmoyeK u
Memooom noooous;,

npuobpecmu  onvlm  UCCAEO08AHUSL  CBOUCME  NIAHUMEMPUYECKUX —ueyp ¢  NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

npuobpecmu Onvlm BbINOJIHEHUs. NPOeKmMo8 no memam: «I eomempuyeckue npeobpazosauus Ha
nirockocmuy, «llocmpoenue ompeskos no ghopmyner,
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I/I3MepeHne reOMETPpUYCCKUX BETHYUH

BoinyckHUK HAy4YUTCS:

1)

2)
3)

4)
5)

6)

HCIIOJIb30BaTh CBOMCTBA H3MEpEHUs MJIMH, IUIOAAEH W YIVIOB IpPU pPEIIEHUU 3aJad Ha
HaXO0XKJCHHUE JUIMHBI OTPE3Ka, AJIUHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH, IPayCHONH MEphI
yria;

BBIUUCIIATh JJIMHBI JIMHEHHBIX 3JE€MEHTOB (UIYyp M HUX YIVIbI, MCIOJIB3YS (OpMYJbl JJIMHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (hOpMYJIbl IUIOIAAeH GUryp;

BBIUUCIIATH IUIOIIAAH TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB, 1apaJuIeIorpaMMOB, Tpaleluii, KpyroB
U CEKTOPOB;

BBIUUCIIATH IJIMHY OKPYKHOCTH, JUIMHY 1YTH OKPY>KHOCTH;

pemaTh 33Ja4M Ha JI0OKa3aTeNbCTBO C MCIOJIb30BaHUEM (HOPMYJ JAIUHBI OKPYKHOCTH M JUTHHBI
IYTH OKPYKHOCTH, GOpMYII TUIOIaaAen Guryp;

pelmars NPaKTUYECKUE 3aJauyd, CBS3aHHbIE C HAXO0XKJIEHUEM TIE€OMETPUYECKUX BEIUYMH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEICTBA);

Bbll’lyCKHuK nouxydun 603MOAHCHOCNIb.

7)  evlyucassme niowaou  Gueyp, COCMAGIEHHbIX U3 O08YX Ui 0Oolee NpAMOy20IbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyad u cekmopa,
8) eswviuucasmo niowaou MHO20Y20IbHUKOS, — UCHONL3YSL  OMHOULeHUS]
PABHOBEUKOCIU U PABHOCOCMABIEHHOCHU,
9) npuobpecmu onvim npumenenus: aneeOPAUUECK020 U MPULOHOMEMPULECKO20 ANNapama u uoetl
OBUIICEHUSL NPU PeUeHUU 3a0aY HA BbIYUCTIEHUEe NI0OWAOell MHO20Y20IbHUKOS.
Koopaunarsi

BeimyckHUK Hay4uTCS:

1)

2)

BBIYHCIIATH JUIMHY OTpe3Ka 10 KOOPJIMHATaM €ro KOHIIOB; BBIYHCISATH KOOPAWHATHI CEpPEeIUHBI
OTpe3Ka;

UCIIONIb30BAaTh KOOPIMHATHBI METOJ Ui H3Yy4YeHHs CBOWCTB MPAMBIX W OKPYXHOCTEH;
BblnyCKHMK noxyvyum 603MOANCHOCMb.!

3) osrademv KOOPOUHAMHBIM MEMOOOM PEUeHUsl 3a0ay HA GbIMUCTICHUE U OOKA3AMENbCMEO;

4) npuobpecmu  onvlm  UCNOAL308AHUS.  KOMNBIOMEPHLIX — NPOSPAMM ONsl AHAIU3A YACHHBIX
Cyaes 63aUMHO20 PACNONONCEHUSL OKPYICHOCMEN U NPSMbIX,

5) npuobpecmu onvim eévinoanenuss npoexmos na memy «lIpumenenue KOOpOUHAMHO20 Memood npu
peuteHul 3a0ay Ha GbIYUCTIeHUe U OOKA3AMENbCMBOY.

BekTops!

BoInmyckHUK Hay4uTCS:

1)

2)

3)

ONIEpUPOBAaTh C BEKTOPAMH: HAXOAUTh CYMMY M pa3HOCTb JBYX BEKTOpPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;
HaxOJUTh JUIs BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU: JJIMHY BEKTOpa, KOOPAMHATHI CyMMBI U
Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHS BEKTOPA Ha YKCIIO, IPUMEHSS IIpU
HE0OXOJIMMOCTH COUYeTaTENbHBIN, IEPEeMECTUTENbHBIN U pacipeeIuTeIbHbIN 3aKOHBI;
BBIYMCIIITh CKAJIIPHOE IPOM3BEICHHE BEKTOPOB, HAXOJIWUTh YIroJd MEXKIy BEKTOpPaMH,
YCTaHABIIMBAThH MEPIIECHIUKYIIPHOCTD MPSAMBIX.

BblnyCKHuK noydunt 603MOAHCHOCNIb.!

4)

oenadems BEKMOPHbIM Memooom 0ist peuieHus 3a0ay HA 8bIYUCTICHUE U aOKCIS’ame]Zme@O,'
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5) npuobpecmu onvim evinonnenus npoekmos Ha memy «lIpumenenue ekmopHo2o Memooa npu
peuteHuly 3a0ay Ha 8bluUCieHUe U OOKA3AMeNbCmMBE0y.

[Tporpamma obecrieurnBaeT JOCTHKEHHE CICAYIOIIMX Pe3yIbTaTOB OCBOCHUS 00pa30BaTeIbHOI
IIPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHUs:

Jluunocmmuuvie:

1) dopmupoBaHHEe OTBETCTBCHHOTO OTHONICHHUS K YYCHHIO, TOTOBHOCTH W CIHOCOOHOCTH
00yJaroImuxcs K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U TIO
3HAHUIO, BBIOOPY JNajbHeilero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHpe mpodeccuil u
npoeCCUOHATIBHBIX ~ TPEANOYTEHHH,  OCO3HAHHOMY  TIOCTPOCHUIO  HMHIUBHIYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;

2) (GopMUpOBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOM MTPaKTUKU;

3) ¢bopmupoBaHHE KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIICHUU U COTPYIHHYECCTBE CO
CBEPCTHHUKAMHM, CTAPLIUMHU 1 MJIAJAIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U APYTMX BUIAX AEATEIbHOCTH;

4) yMeHHe SICHO, TOYHO, FPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOW U MMCbMEHHOW pe4H, IOHUMATh
CMBIC IIOCTaBJICHHOM 3aJaud, BBICTPAMBAaTh apryMEHTALMIO, IPUBOIUTH IIPUMEPBI U
KOHTPIIPUMEDHI;

5) KpUTHYHOCTH MBIIUICHHS, YMECHHE PACHO3HABATh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

6) Kp€aTUBHOCTbL  MBIINUICHHUA, HWHHUIOMUATHBA, Haxoa4uBOCTb, dKTUBHOCTb IIpU  PCIICHHUH
TCOMCTPHUUCCKUX 3aaa4;

7) yMEHHE KOHTPOJIHMPOBATh MPOIIECC U Pe3yIbTaT yueOHOW MaTEeMaTHUCCKON e TeIbHOCTH;

8) cmocoOHOCTh K IMOIMOHAIBHOMY BOCHPHUSTHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHIA,
pacCyXJIeHNH;

Memanpeomemnuuvie:

1) yMeHHE CaMOCTOSTENBHO IJIAHUPOBATh ANbTCPHATHUBHBIC MYTH TOCTHIKEHHS LENeH, OCOZHAHHO
BbIOMpaTh Hanbosee F3pPEeKTUBHBIE CITOCOOBI pelleHUs] YUeOHbIX U TTO3HABATEIbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJIb MO pEe3yibTary M MO CHoco0y JeHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTh HEOOXO/IUMbIE KOPPEKTHUBBI,

3) YMCHHC aJICKBATHO OLICHUBATH IPABUJIbHOCTH WJIN OIIMOOYHOCTH BBITOJTHEHHUS y‘Ie6HOI71 3aaaydu,
e€ O6’LCKTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ pCUICHUSA,

4) O0CO3HAaHHOE BIIAJCHUE JIOTHYECKUMU JCHUCTBUSAMHU OIPEICICHHs MOHATHHA, 0000IIeHus,
YCTAaHOBJICHUS] aHAJIOTUH, KJacCU(HUKAIUA HAa OCHOBE CaMOCTOSITEIBHOTO BHIOOpPA OCHOBAHUM U
KpUTEPHUEB, YCTAHOBJICHUS POJOBHUIOBBIX CBS3EH;

5) yMeHHe yCTaHaBJIMBaTh NMPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOHMTH JIOTHYECKOE PACCYKICHHUE,
yMO3aKIro4eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

6) yMeHue co3maBaTh, MPUMEHATH U IPe0OPa30BLIBATH 3HAKOBO-CHMBOJIIMYECKHE CPECTBA, MOJIEIH
Y CXEMBI JIJISl PEIICHUs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMEHHE OpPraHM30BbIBATh YUEOHOE COTPYAHUYIECCTBO U COBMECTHYIO JIESTEIBHOCTD C YIUTEIIEM H
CBEpCTHMKAMMU: OTPENENATh e, paclpeneisaTh GYHKIUN U POIM YYaCTHUKOB, OOIUE CITOCOObI
paboThl; yMeHue paboTaTh B IpyIIe: HaXOAUTh oOliee peuieHre U paspemarb KOH(QIUKTH Ha
OCHOBE COTIJIACOBAHUS TMO3MIMM M yuéTa MHTEPECOB; CIyIIaTh MapTHEpA; (HOPMYIUPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHMUE;

8) ¢opmupoBaHue U pa3BUTHE y4eOHOH M OOIIECTIONB30BATEIBCKONW KOMIIETEHTHOCTH B 00JIacTH
MCIOJIb30BaHUs MHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHonoruil (MKTkoMmeTrenTHOCTH);



9)
10)

11)

12)
13)
14)
15)
16)

17)

NEpBOHAYAJIbHBIC TTPCACTABJICHUA 00 nacaAx U 0 METoAaX MaTCMaTHKH KakK 00 YHUBCPCAJIbHOM
SA3BIKC HAYKH U TCXHUKHU, O CPCACTBC MOJACIIMPOBAHUA SIBIICHUN U IpOIECCCOB;

yMEHHE BHUICTh MAaTEMAaTHYECKYIO 3a/Jady B KOHTEKCTE IPOOJIEMHONW CHUTyalldd B JPYTuX
JTUCIUTIIINHAX, B OKPY)KaIOIEH KU3HH,

YMEHHE HaxOJWUTh B PA3IMUYHBIX HCTOYHMKAX MH(OpPMAIMIO, HEOOXOAUMYIO Ui  pELIeHUs
MaTeMaTHYeCKUX MpoOiIeM, U MPEACTaBIATh €€ B MOHATHOW (GopMe; MPUHUMATH pEIICHHE B
YCJIOBUSAX HEMOJIHON M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINH;

YMEHHE IOHUMATh U UCII0JIb30BATh MATEMATUYECKUE CPEACTBA HATISAHOCTH (PUCYHKH, YEPTEXKHU,
CXEMBI U JIp.) AJIs WLIIOCTPALUU, HHTEPIIPETALNHU, ApIyMEHTALUH;

YMEHHUE BBIIBUTaTh TUIIOTE3bl MPHU PEHICHWH Y4eOHBIX 33734 U MOHHUMATh HEOOXOIUMOCTh HX
IIPOBEPKHU;

yMEHHUE NMPUMEHATh UHIYKTUBHbIE U JACTYKTUBHBIE CIIOCOOBI pacCyXICHH, BUAETh Pa3INUHbIC
CTPATETUHU PELICHUS 3a/1a4;

IIOHUMaHUEC CYITHOCTHU AITOPUTMHUYCCKUX Hpe[[HI/IcaHI/Iﬁ U YMCHHC HeﬁCTBOBaTL B
COOTBCTCTBHUH C MPCATTOKCHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTH LI€JIM, BBIOMpATh U CO3[aBaTh AJTOPUTMBlI JJI1  PELICHUS
Y4eOHBIX MaTEeMaTHYECKHUX MPOOIIeM;

YMCHHC INIAHUPOBATb U OCYHICCTBJIATH ACATCIBHOCTD, HAIIPABJIICHHYO Ha PCHICHUC 3alad
HCCJICIOBATEIILCKOI'O XapaKTepa,

Ilpeomemnuie:

1)

2)

3)

4)

5)

6)

7)

oBNaJicHue 0a30BbIM TIOHSATHHHBIM aIllapaToM II0 OCHOBHBIM pa3jieiiaM COAEp)KaHUs;
IPEJCTaBIeHUE 00 OCHOBHBIX HM3y4aeMbIX MOHATUAX (YMCIO, reoMeTpuueckas ¢urypa) kax
BAKHEHIINX MaTEMaTHMUECKUX MOJIENSAX, IO3BOJISIIOIIMX OMNKMCHIBaTh U H3YydaThb peajbHbIC
IIPOLIECCHI U SIBJICHMUS;

yMeHHE pabdoTaTh C TE€OMETPUYECKHM TEKCTOM (aHaJIU3UpOBaTh, H3BJIEKaThb HEOOXOAMMYIO
nH(pOpMaIHIO), TOYHO U I'PAMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOH M NHUCBMEHHOH pedu ¢
MIPUMEHEHUEM MAaTeMaTUYeCKOW TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh Pa3IMUHbIC SI3bIKU
MaTeMaTHKH, TNPOBOJAUTH KJIAaCCH(PHUKAIMM, JIOTHYECKHMEe OOOCHOBAHMs, JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX YTBEP)KICHUH;

OBJIAACHUEC HAaBbIKaMH YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BI)I‘-II/ICJ'IGHI/II\/'I;

OBJIaJICHHE TE€OMETPUYECKHM SI3bIKOM, YMEHHE HCIOJb30BaTh €ro JJIs ONHUCaHUs IPEIMETOB
OKpY’KaloIlIero MHpa, pPa3BUTHE IMPOCTPAHCTBEHHBIX INPEACTABICHUH W HM300pa3UTENbHBIX
yMEHUH, MpUOOpETeHNEe HaBBIKOB F€OMETPUUECKUX TTOCTPOEHUI];

YCBOCHUEC CUCTCMATHYCCKUX 3HaHUM O MJIOCKUX (bnrypax Hu ux CBOﬁCTBaX, a TaK’XK€ Ha HariiiAHOM
YpPOBHEC — O HpOCTCI\/JIIHI/IX IPOCTPAHCTBCHHLBIX TECJIaX, YMCHUC MNPUMCHATH CUCTCMATHUYCCKUC
3HAaHUA O HUX IJIA PEIICHUA T€COMECTPUUCCKHUX U MPAKTHYCCKUX 3a71a4,

YMEHUE U3MEPSATH JUIMHBI OTPE3KOB, BEJTMUMHBI YITIOB, UCIOIb30BATh (POPMYJIBI I HAX0XKICHUS
NEPUMETPOB, TUIOIAACH U 00bEMOB reOMETPUUECKUX (PUTYD;

YMCHHUC TPUMCHATHL HU3YYCHHBIC IIOHATHA, PE3YyJIbTaTbl, MCTOABLI IJId PpPCHICHUA 3alaad
MMPAKTUYCCKOro XapakTeépa M 3aaa4d M3 CMCEXKHBIX AJUCHUINIMH C HMCIOJb30BAHUEM IIPpH
HCOGXO,Z[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJIOB, KAJILKYJIATOPA, KOMIIBIOTECPA.

Conep:xkaHue Kypca reoMeTpuu B 7-9 Kiiaccax



Harasanass reomerpus. HarsiiHele mpenctaBieHUss O IPOCTPAHCTBEHHBIX (urypax: Kyo,
napajjieNienunen, Npu3Ma, NuUpaMuga, wmap, chepa, KoHyc, uMauHAp. M3o00pakeHue
npoctpancTBeHHBIX (uryp. Ilpumepsr cedenuit. MHororpanuuku. [IpaBuibHbIE MHOTOTPaHHHKH.
[Tpumepbl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KoHyca. [loHsaTHe 00béMa; eauHUIBI 00bEMA.
O0BEM NpsAMOYToJIBHOIO Napajienenunesa, Kyoa.

I'eomerpuueckne gpurypsnl. [Ipsmeie u yrisl. Touka, npsmas, maockoctb. OTpe3ok, ayd. YTo.
Bunst yrmos. BeprukanbHele UM CMExHbIE yrubl. buccekrpuca yrna. IlapamnensHble wu
nepecekaromuecs npsmbsle. [lepneHaukysspHble mnpsMble. Teopembl O NapauIEIbHOCTH U
NEPIEHIUKYJIAPHOCTH TpsMbIX. IlepneHaukynsp U HakioHHass K npsMoil. CepenanHHBIN
NEepIEHAUKYISAp K OTpe3Ky. l'eomerpuyeckoe Mecto Touek. CBOICTBa OHCCEKTpPHCHI yria H
CEpeIMHHOrO MEepHeHIuKyIsipa K oTpe3ky. TpeyronbHuk. BricoTa, Meauana, 6uccekTpuca, cpeaHsis
JUHUS TpeyrojbHuka. PaBHOOeApeHHBIE M PAaBHOCTOPOHHUE TPEYrOJbHUKU; CBOMCTBA U MPU3HAKU
paBHOOEAPEHHOTO TpeyroibHuKa. [I[pu3Haky paBeHCTBa TPEYroJbHUKOB. HepaBeHCTBO TpeyroabHUKA.
CoOOTHOIIEHHS] MEKIYy CTOPOHAMHU U YIVIaMH TpeyroibHuka. CymMMma yrioB TpeyroibHUKa. BHemHue
yrael - TpeyroinbHuKa. Teopema @aneca. IlomoOue TpeyrompHuKOB. IIpu3Haku mogo0us
TpeyroiabHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuka U yrioB or 0 no 180°; mpuBenenue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX ~ TPEYroJIbHUKOB. (OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DopMyibl,
CBS3BIBAIOIIME CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC OJIHOTO U TOro e yria. Pemienue
TPEYrOJIbHUKOB: TEOpEMa KOCMHYCOB M TEOpPEMa CHHYCOB. 3aMEuaTelibHbIE TOUYKU TPEYTrOJbHUKA.
YetpipéxyronpHuk. [lapamnenorpamm, ero cBoiictBa u mpusHaku. [IpsMoyronsHuk, KBajapar, poMo,
UX CBOWCTBAa M Mpu3HaKku. Tpameuus, cpenHsisi JMHUA Tpaneuud. MHOroyrojbHUK. Brimykiibie
MHOTOyroJbHUKH. CymMMa YIJIOB BBIIYKJIOINO MHOTOYrojibHUKA. lIpaBuibHBIE MHOTIOYTrOJBHUKH.
OxkpyxHoCTb U KpyT. Jlyra, xopaa. Cektop, cermeHT. LleHTpanbHbIii yrodl, BIHCAaHHBIA yroJl, BEIMYHNHA
BIIMCAHHOrO yryia. B3auMmMHOe pacnosiokeHue MpsMOM UM OKPYKHOCTH, JBYX OKPY>KHOCTEH.
KacarenbHast u cekyias K OKpy>KHOCTH, UX CBOIicTBa. BrincanHble M ONnHMcaHHbIE MHOTOYTOJIbHUKH.
OKpy’KHOCTb, BIUCaHHasT B TPEYroJbHUK, M OKPYXHOCTb, OIHMCAHHAs OKOJIO TpPEYroJIbHUKA.
BrncaHHble M ONMCAHHBIE OKPY)KHOCTH IPaBWJIBHOIO MHOIOYTOJIBHHMKA. ['eomeTrpuueckue
npeoOpa3oBanus. [lonstue o paBeHcTBe (uryp. [loHsATHE O ABMKEHHM: OCeBas U ILEHTpaJbHas
CUMMETpPUH, MapauieNbHbIi mepeHoc, moBopoT. [loHsarne o mnogobum ¢GUryp M TOMOTETHH.
[TocTpoeHns ¢ NOMOLIBIO IUPKYJIA U TMHEWKH. OCHOBHBIE 33/1a4M HA IOCTPOCHHUE: JIEJIEHUE OTPE3Ka
1oroJjaM; MOCTPOEHHE yria, PaBHOrO IJAaHHOMY; IOCTPOEHHE TPEYrojJbHUKA MO TPEM CTOPOHAM;
MIOCTPOCHUE MEPHEHUKYJIsIpa K MPSAMOM; MOCTpOeHHE OMCCEKTPHUCHI yria; JeJeHHEe OTpe3Ka Ha n
paBHBIX yacTeil. Pemenre 3a1a4y Ha BbIYMCIIEHUE, JOKA3aTEIbCTBO U MOCTPOEHHUE C UCIOJIb30BAHUEM
CBOWCTB M3y4YEHHBIX UTYP.

HN3mepenue reomerpu4yeckux BeIMYuH. /UMHa orpeska. PaccrositHue OT TOYKM 0 IIPSMOM.
PaccrossHne Mexay napajuienbHbIMU NpsMbIMU. [lepuMerp MHOroyrosibHMKa. J[IuHa OKpPYKHOCTH,
YUCJIO T; JUIMHA JAYT'M OKPYKHOCTH. I'pagycHas mepa yriia, COOTBETCTBHE MEKIY BEIMYMHOU
LHEHTPaJbHOTO yIila M JJIMHOM JAYrM OKpyXHOCTH. IloHsTHe miomaau MJIOCKUX —QUryp.
PaBHOCcOcTaBneHHble U paBHOBenukue ¢urypsl. [lmomans mnpsmoyronbpHuka. [lmomaau
napajuiejorpamma, TpeyrojipHuka M Tpanenuu. [lmomane MHoroyronsHuka. [lmomane xpyra u
wiomaab cekropa. COOTHOLIEHHE MEXIy IUIOHaIiMu NOJOOHBIX ¢uryp. Pemenue 3amau Ha
BBIUMCJIEHHUE U JOKA3aTeIbCTBO C UCIIOJIb30BAHUEM U3YUYEHHBIX (HOPMYIL.



Koopaunarsl. YpaBuenue npsimoii. Koopaunatel cepenunbl otpe3ka. dopmyna paccTosiHUs
MEXy IBYMSI TOUKaMU TJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BekTopbl. [[nuna (Moaynb) BekTopa. PaBeHcTBo BekTOpoB. KosuinHeapHble BEKTOpHI.
Koopaunatsl BekTOopa. YMHOXKEHHE BEKTOpa Ha YHUCIO, CyMMa BEKTOPOB, Pa3lioKEHHE BEKTOpa IO
JIBYM HEKOJUIMHEAPHbIM BeKTOpaM. CKalIIpHOE IPOU3BEIEHNE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATUSI. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHNE MHOXECTB
MEPEUYHCICHUEM 3JIEMEHTOB, XapaKTepUCTUUYECKUM CBOMCTBOM. [loamHoxkectBOo. OOBEaUHEHUE U
[IEPECCUCHUE MHOKECTB.

JueMeHTHbI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. [loka3zarenbcTBo. Jloka3aTeabCcTBO OT
npotuBHOTO. Teopema, oOparnas gannoi. [Ipumep u koutp mpumep. [loHATHE O PAaBHOCHIIBHOCTH,
CJICIOBaHUM, YMOTPEOJIEHNE JIOTUYECKHX CBSI30K €CIH ..., TO ... B TOM M TOJBKO B TOM cCIy4ae,
JIOTHYECKHE CBSA3KH U, UJIH.

I'eomeTpusi B ucTopuyeckom pasputuu. Ot 3emiiemepus k reometpun. [ludarop u ero mkoua.
Qaiec. Apxumen. [loctpoenne npaBUIbHBIX MHOTOYrOJbHUKOB. Tpucekuus yria. KBagparypa kpyra.
VYnBoenue kyba. Mcropust umcina m. 3onmoroe ceuenue. «Hawama» EBxmmpa. JI. Oiinep. H. H.
JloGaueBckuii. Mcropusi mstoro moctynara. M3o00peTeHne MeTojga KOOpPIWHAT, TO3BOJISIONIETO
NEPEBOJUTh IeoMeTpuueckue oOBEKThl Ha s3blK anreopol. P. Jlexkapt u II. ®depma. [Ipumepsr
pa3IMYHBIX CUCTEM KOOPIMHAT HA MJIOCKOCTH.
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IIpsimas u oTpe3ok. JIyd u yroa

CpaBHeHUE OTPE3KOB U YIJIOB
N3mepenne oTpe3KoB.
N3mepenue yrios
[lepnieHuKyNIApHBIE IPSIMbIE
Pemenne 3agau
KonTponbnas padora Ne 1

[EEN

OOBSACHATH, YTO TaKo€ OTPE30K, Jyd, Yrod,
Kakue (QUrypbl Ha3bIBAIOTCS PABHBIMH, Kak
CpPaBHHUBAIOTCA U UBMCPAIOTCSA OTPE3KU U YTJIBI,
4TO TaKoe TIpaayc M TpajaycHas Mepa yria,
Kakoi yYroj Ha3bIBACTCA IMPAMBIM, TYIbIM,
OCTpPBIM, Pa3BEPHYTHIM, YTO TAKOE CEpeIrHa
oTpe3ka M OHWCCeKTpuca yria, KaKhe YIJbl
Ha3bIBAIOTCS CMEXHBIMHU u KaKue
BEPTUKAJIbHBIMY; bopmynupoBaTh u
00OCHOBBIBaTh yTBEPXKJAEHHS O CBOMCTBaX
CMCIKHBIX W BCPTUKAJIBHBIX YIJIOB; 06T)$ICH$ITB,
KakKue npsIMbIe Ha3bIBAIOTCS
NEepIEHANKYISIPHBIME;,  (opMynupoBaTb U
00OCHOBBIBaTh YTBEP)KACHUE O CBOMCTBE JBYX
NPSAMBIX, IEPHEHIUKYISIPHBIX K  TPETHEH;
n300pakaTb M paclo3HaBaTh  yKa3aHHBIC
npocreinme (Urypbl Ha YepTeXax; peraTh
3a7a4M, CBS3aHHBIE C STHMH MPOCTEHIINMHU

burypamu.

T'aasa ll

TpeyrojbHuUKH

17

IlepBbIil mpU3HAK paBeHCTBA
TPEYrOJIbHUKOB

Menauanbl, OUCCEKTPUCH U
BBICOTBI TPEYrOJIbHUKA BTOpoii u
TPETUHN IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

3amaun Ha TocTpoeHue Pemenue
3a1a4y

KonTponbnas padota Ne 2

w w

OObsicHATh, Kakas  ¢Qurypa  Ha3bIBaeTCs
TPEYrOJIBHUKOM, 4YTO  TakO€  BEPIIHHBI,
CTOPOHBI, YIIbl U TIEPUMETP TPEYrOJbHHUKA,
KaKon TPEYrOJIbHUK Ha3bIBACTCS
pPaBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHMM,
KAaKHe TPEYrOJIbHUKM Ha3bIBAIOTCS PAaBHBIMY,
n300pakaTh M paclo3HaBaTh Ha YepTexax
TPEYrOJIbHUKHU U UX DJIEMEHTHI; POPMYIUPOBATH
U JI0Ka3bIBaTh TEOPEMBI O IIPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB; OOBSACHATh, UTO Ha3bIBAETCS
NEePHEHAUKYIIAPOM, IPOBEIAEHHBIM U3 JAaHHOMU
TOYKH K JTaHHOW mpsiMOM; (OpMyIupoBaTh U
JIOKa3blBaThb TEOPEMY O NEPIECHAMKYIApE K
MIPSIMOM; OOBSCHSTH, KakKue OTpE3KHU
Ha3bIBAIOTCA  MEAMAHOW, OHCCEKTpHCONl U
BBICOTOM TpeyrosibHUKa; (QOpMYyIUpOBaTh U
JI0OKa3bIBaTh TEOPEMBI 0 CBOMCTBax
paBHOOEAPEHHOTO  TPEYTrOJIbHHKA;  pellaTh
3a/1a4d, CBSI3aHHBIE C IPU3HAKaMHU PaBEHCTBA
TPEYTOJIbHUKOB u CBOMCTBaMH
paBHOOEIPEHHOTO TPEYrOJIbHUKA,;
(GopMynHpOBaTh ONPEACICHUE OKPYXKHOCTH;
OOBSICHATB, YTO TaKOE LIEHTP, pajnuyc, Xopaa u




JUAMETp OKPY)KHOCTH; pellaTh MpocTeuine
3aJaud Ha IIOCTPOEHHE (IIOCTPOEHHUE YIJa,
pPaBHOTO JTAHHOMY, IOCTPOEHUE OUCCEKTPHUCHI
yria, IIOCTPOEHHE NepHEHANKYISIPHBIX
MPSIMBIX, TIOCTPOEHUE CEPEIUHBI OTpe3Ka) U
Ooiee  CIOXHBIE 3a7ayd, HCIHOJB3YIOIINE
yKa3aHHbIE npocTeiiue; COIIOCTABJISITh
IIOJIyYEHHBI pe3ylbTaT C YCIOBUEM 3a]1auM;
aHAJIM3UPOBATh BO3MOYKHBIE CIIydau

I'naBa |11 IlapajuienbHble IpsiMble

13

1 [Tpu3Haky napauieaTbHOCTH ABYX
TPSIMBIX

2 AKcroMa napamieabHbIX MPSIMBIX
Pemenue 3agau

Kontponbnas padora Ne 3

@opMyIMpoBaTh ONPEIEIICHUE MapalIeIbHbIX
IOpSIMBIX; OOBSACHATH C IOMOIIBIO PHUCYHKA,
KaKHe yribl, 00pa3oBaHHBIC MPU MEPECEUCHUN
JBYX TPSMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT
JeKALUMHU, KaKie OJHOCTOPOHHMMM M Kakue
COOTBETCTBEHHBIMU; (dbopMynupoBath u
JIOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE TPU3HAKU
MapajuIebHOCTU IBYX MPSAMBIX; OOBSICHSITH, UYTO
TaKO€ aKCMOMbI F€OMETPUHU U KAaKUE aKCUOMBI
YK€ HCIONB30BaJNCh paHee; (HopMyrIHpoBaTh
aKCHOMY MapaJiyIeIbHBIX MPSIMBIX U BBIBOJUTH
cienctBuss w3 He€;  (dopMmymnupoBatb U
JIOKa3bIBaTh TEOPEMBI 0 CBOMCTBax
NapajuIeIbHbIX IPSIMbIX,

oOpaTHbIe TeopemMam 0 MpU3HaKaxX
NapajuieIbHOCTH,  CBSI3aHHBIX € HAKPECT
JeKAIUMH, COOTBETCTBEHHBIMU u
OJTHOCTOPOHHUMH yIJIaMH, B CBSI3U C 3TUM
OOBSICHATB, YTO TaKOE yCJIOBHE W 3aKIIOYCHUE
TEOpEMBI, KaKkas TeopeMa Ha3bIBaeTcst 00paTHOM
110 OTHOIIEHUIO K JAaHHOU TeopeMe; OOBICHSITH,
B uéM 3aKJII0YaeTCs METOJ JOKa3aTelbCTBa OT
MPOTUBHOTO: (POPMYJIIUPOBATH M TOKA3bIBAThH
TeopeMbl 00 yriax ¢ COOTBETCTBEHHO
napaajaiCJIbHbIMU u NEPHNCHANKYIIAPHBIMHA
CTOPOHAMHU; MIPUBOIUTH MPUMEPBI
MCTIOJIB30BaHUS ATOTO METOJIA; PEIaTh 3aauu
Ha BBIYHCIICHHE, JI0Ka3aTeNIbCTBO u
MIOCTPOCHHE, CBS3aHHBIE C MapaICIbHBIMU
MpsAMBIMHA

I'nasa IV. CooTHOIIEHHSI MEXKTY
CTOPOHAMH M YIJIAMM TPEYIroJIbHUKA

18

1 CymMma yriioB TpeyroyibHHUKa
2 CoOTHOIIEHUST MEXKITY
CTOpPOHAMH U YTIIaMH
TPEyrojJbHHUKa

Konrponsnas padora Ne 4

3 [IpstMmoyTONbHBIE TPEYTOJIBHUKHI
4 | Iloctpoenue TpeyrombHHKA

O TPEM dIIEMEHTaM

Pewenne 3anau

KonTponbnas padora Ne 5

w b b

@opMyIMpoBaTh W JOKa3bIBaTb TEOPEMY O
CyMMe YTJIOB TPEYrojbHUKA U €€ CIEJICTBHE O
BHCIIHEM  YIJI€ TPCYroJIbHHUKA; IIPOBOANTH
KJIacCU(UKALMIO TPEYroJIbHUKOB MO YIJam;
dbopMynupoBaTh W JOKa3blBaTh TEOPEMY O
COOTHOIIEHUSX MEXIy CTOPOHAMH U YIJIaMU
TpeyrojbHUKa (mpsimoe U oOpaTHOE
YTBEPXKJEHHI) M CIEICTBUA U3 HEE, TEOPEMY O
HEPAaBEHCTBE TPEYrOJbHUKA; POPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 0 CBOHCTBax
IPSMOYTOJIBHBIX TPEYroJIbHUKOB




(IpSIMOYTOJIBHBIN TPEYroJbHUK ¢ yriaom 30°,
MpU3HAKU paBeHCTBa MPSIMOYTOJIHBIX
TPEYTrOJIbHUKOB); dbopmyIupoBaTh
OTIpe/ICNICHUs] PACCTOSIHUS OT TOYKH JI0 TIPSIMOH,
PaCCTOSIHUS MY MapauIeIbHBIMK TPSIMBIMU;
pemiaTth 3a/1a4n Ha BBIUMCIICHHE,
JI0Ka3aTejIbCTBO M TIOCTPOCHUE, CBS3aHHBIC C
COOTHOIIECHUSIMU MEXKIYy CTOPOHAMHU U YIIIaMH
TPEYroJIbHUKA W PACCTOSHUEM  MEXIY
napauIeIbHBIMH MIPSIMBIMH, npu
HEOOXOIMMOCTH TPOBOMTH TI0 XOAY PEIICHUS
JIOTIOTHUTENIFHBIC TOCTPOCHHUS, COIMOCTABISAThH
MOJTYYCHHBIH Pe3ysIbTaT C YCIOBUEM 3aJlauH, B
3ajayax ~ Ha  TOCTPOCHUE  MCCIIEOBATH
BO3MOYKHBIE CITy4Yan

IloBTOpeHue. Pemenune 3axau 9
Pe3epB 3
HTroro 70
8 kiacc
Homep | Copepixanue maTepuajia Konuu XapakTepucTHKA OCHOBHBIX BH/I0B
naparp €CTBO AeATeTbHOCTH YYeHHKA
aga 4acoB (Ha ypoBHe y4eOHBIX J1eliCTBHII)
I'naBa V. YeTbIpexyrojibHUKH 14 OOBSACHSTD, 4TO Takoe JIOMaHas,
1 MHOroyrojapHUKH 2 MHOTOYTOJIbHUK, €0 BEPILHHBI, CMEKHBIE
2 [TapannenorpaMm u Tpanenus 6 CTOPOHBI, IMaroHaly, n300paxxaTb U
3 [TpstmoyronbHUK, poMO, KBaJpat 4 pacro3HaBaTb MHOIOYI'OJIbHUKU Ha
Pemenue 3anau yepTexax; MoKa3blBaTh AJIEMEHTBI
KonTponbhast padota Ne 1 1 MHOI'OYTOJIbHUKAa, €r0  BHYTPEHHIOI U
1 BHEIIIHIO 007acTH; (OpMYIHpOBaTh

OMpeACIICHHUE BLBIITYKIOIO MHOTOYT'OJIBHUKA,
1/1306pa>1<aTb U pacClio3HaBaThb BBIITYKIBIE U

HEBBIMYKJIbIE MHOTOYT'OJIbHUKH;
(GbopMynMpOBaTh U JO0KA3bIBaTh YTBEPIKICHHS
0 cyMMe yIJIOB BBIITYKJIOTO
MHOT'OYI'OJIbHUKA U CYMME €T0 BHEILIHUX YTJIOB;
OOBSACHAThH, KAKUE  CTOPOHBI (BepIMHBI)
YEeTBIPEXYTOJbHUKA  HAa3bIBAIOTCSA
IIPOTUBOMNOJIOKHBIMH; dbopMynupoBaTh
ONpeeNieHUs] MapajyielorpaMma, — Tpaleluu,
paBHOOEPEHHOI u MPSIMOYTOJIbHOM
Tparnenuii, npsiMoyrojabHUKa, poMOa, KBaJpara;
n300paxkaTh u pacrno3HaBaTh 3TH
YETBIPEXYTOJIBHUKY; dbopmynupoBaTh "

JIOKa3bIBaTh YTBEPKIACHHS 00 WX CBOWCTBAX M
MpU3HaKax; pellarh 3aJa4d Ha BBIYKCIICHHE,
JI0KAa3aTeJIbCTBO u MOCTPOEHUE,
CBSI3aHHBIE c 3TUMH BUJAMU
YETHIPEXYTOJIBHUKOB, OOBICHATH, KAaKWE JBE
TOYKH HAa3bIBAKOTCS CUMMETPUYHBIMHU
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OTHOCHTEJILHO MPSMOH (TOUYKH ), B KAKOM CITydae
¢durypa Ha3pIBacTCS CAMMETPHYHON

T'nmasa VI. IL1omann 14 OOBACHATh, KaK NPOU3ZBOAMTCI H3MEpPEHHUE
1 [Inouianb MHOTOYroJbHUKA 2 iouaaen MHOT'OYTI'OJIbHUKOB, KaKue
2 [Tnomanu napamienorpamMmma, 6 MHOI'OYTOJIbHUKHU HA3bIBAIOTCS

TPEYroJbHHUKA U TPaNeIUU PaBHOBEITMKHUMH u KaKue
3 Teopema ITudaropa 3 PaBHOCOCTaBJICHHBIMU; (dhopMynupoBaTh
Pewenue 3axay 2 OCHOBHBIE CBOMCTBa IUIOIIAJed  H }
KoHTpobHas paGota No 2 1 BBIBOJIUTH C UX OMOIIBIO (hOPMYJIBI TIOIIaAeH
NpsIMOYTOJIbHUKA, —TapajiesorpaMmma,
TPEYroJbHHKA, Tpareuuy;
(dbopMyIHpOBaTh M JOKa3bIBaThb TEOpeMy 00
OTHOIICHUU  IUIOLIAJeH
TPEYroJbHUKOB, UMEIOIIUX MO0 PABHOMY YTIIY;
dbopMynupoBaTh U  JIOKa3bIBaTh TEOPEMY
[Mudparopa wu oOpaTHytO €if; BBIBOJUTH
bopmyny I'epona TUIS TUIOIIA U
TPEYroJbHUKA; PeIIaTh 331a4H Ha BEIYUCIICHHUE
u JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
dbopmynamu mnomianeit u reopemoit [udaropa

I'naBa VII. ITono6Hble TpeyrojibHUKH 19 OOBACHATL TMOHATHE MPOMOPLUOHATBHOCTH

1 Omnpenenenue Mo 00HBIX 2 OTpE3KOB;  (POPMYJIHMPOBATH  OIPEACIICHUS
TPEYTrOJIbHUKOB MOJI0OHBIX TPEYTOIBHUKOB U KO3 UIueHTa
2 [Ipu3HaKy m0g00Hs 5 nonobus; (GopMyaMpoBaTh U JOKa3bIBATh
TPEYrOIbHUKOB TEOpeMbl: 00  OTHOLIGHWUU  IUIOIIAJEH
KouTpomsHas paGora Ne3 1 MOJIOOHBIX  TPEYTOJIBHUKOB, O NpH3HAKAX
TIpHMeHerH e Toa06us K nosoousi TPEYroJIbHUKOB, O CpPEAHEW JIHHHUU
3 JOKA3aTeNbCTRY TEOPEM H 7 TPEYrojibHUKa, O IEpPEeCceYeHUH  MeauaH
pelIIeHHIO 3aa4 TPEeYroJbHHKA, 0 MPOMOPIIMOHATBHBIX
oTpe3Kax B PSMOYTOJIHHOM
CooTHo1IEHUS MEKTY .
4 3 TPEYrojJbHUKE; OOBSCHATh, YTO TaKOE METOJ
CTOpPOHAMH U YTIaMH
nogo0usi B 3aJadyax Ha TOCTPOCHHUE, W
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
OPUBOJIUTH TPHUMEPHl TMPUMEHEHUS ITOTrO
KonrponbHas padora Ne 4 METO0/1a; 00BIACHATH, KAK MOYKHO HCIIOJIb30BATh
CBOMCTBa  MOAOOHBIX  TPEYrOJbHUKOB B
U3MEPUTENBHBIX paboTax Ha MECTHOCTH;
OOBSCHATH, KaK BBECTH TMOHATHE MOIOOUS IS
MPOU3BOJBHBIX  (UTYD; ¢dbopMynupoBaTh
ompeAeNeHuss U WIIIOCTPUPOBATH
MOHATHUSI CHHYCa, KOCHHYCa M TaHTeHCa
OCTpOTO yTia MPsIMOYTOJIBHOTO TPEYroJbHUKA;
BBIBOJWTH OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJECTBO M 3HAYEHHUs CHHYCa, KOCHHYyca U
tanreHca s yraoB 30°, 45°, 60°; pemarh
3aauu, CBSI3aHHbBIE c nogooueM
TPEYTrOJLHUKOB, JJISl BBIYUCICHHS 3HAYCHUH
TPUTOHOMETPUYECKHUX (DYHKIUI MCTOIh30BATh
KOMITBIOTEPHBIE TTPOTPAMMBI
I'anaBaVIll. Okpy:kHOCTH 17

11




[N

KacarenbHas Kk OKpY>KHOCTH
HGHTpaJIBHBIQ U BIIMCAHHBIC

yTJIbl
YeTbIpe 3aMeyaTeNbHble TOUKU
TpPEeYroJbHUKa

Brmicannas u onmcansas
OKPY>KHOCTH

Penrtenue 3amau
Konrpomnsnas padora Ne 5

w

HccaenoBaThb B3aMMHOE pacIoyIoKeHne
OpsIMOM M OKPYXKHOCTH;  (hOpMYyIHPOBAThH
omnpenesieHue KacaTelIbHOH K OKPY)KHOCTH;
dbopMynmupoBaTh M JOKa3bIBaTh TEOPEMBL: O
CBOMCTBE KacaTelLHOM, 0 MpU3HAKe
KacaTtelbHOM, 00 OTpe3Kax KacaTelbHbIX,
MPOBEAEHHBIX H3 OJHOM TOYKHU;
(bOopMyITHUpPOBATh MOHATHUS IEHTPATHLHOTO YTIIa U
IpalyCHOM MephI TyTH OKPY>KHOCTH;
dbopMyInIMpoBaTh M JOKa3bIBaTh TEOPEMBI: O
BIIMCAHHOM YTJIe, O IPOMU3BEICHUU OTPE3KOB
MePEeCeKAIUXCS  Xopa; (HopMynHpoBaTh H
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHEIC c
3aMeyYaTeIbHbBIMU TOYKAMU TPEYroJbHUKA: O
OWCCeKTpUCE yria H, Kak CJIEACTBUE, O
MEPECCUCHUN OHNCCEKTPUC TPEYTrOJbHUKA; O
CEpEeTMHHOM NEPIICHIUKYISAPE K OTPE3KY U, KaK
CJIE/ICTBHE, O TIEPECEUCHUU CEPEIMHHBIX
MEePIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA,
O  TEepeceYeHHH  BBICOT  TPEYroJbHUKA,
(dbopMyIuUpOBaTh OIPEACIICHUS] OKPY>KHOCTEH,
BIIMCAHHOW B MHOTOYIOJBHUK W OIHCAHHOMN
OKOJIO MHOTOYTOJILHUKA; (OPMYITUPOBATH |
JOKa3bIBaTh ~ TEOPEMBI: 00  OKPYXHOCTH,
BIIMCAHHOM B TPEYrOJIbHUK;, 00 OKPYXHOCTH,
OMMCAHHON OKOJI0O TPEYroJbHUKA; O
CBOIICTBE CTOPOH OIIMCaHHOT'O
YEeTBIPEXYTOJIbHUKA; O CBOICTBE yIJI0B
BIIMCAHHOTO  YETHIPEXYTOJIbHUKA;,  peIIaTh
3aJa41 Ha BBIYHCIIEHUE, JI0Ka3aTeIbCTBO
i MOCTPOCHUE, CBsI3aHHBIC c
OKPYXHOCTBIO, BIIMCAHHBIMU 51
OIMCAaHHBIMU TPEYroJIbHUKaMU 51
YEeThIPEXYTOJIbHUKAMHU; UCCIEA0BAaTh CBOKMCTBA
KOH(HUTypainuii, CBSI3aHHBIX C OKPY>KHOCTHIO,
C TIOMOIIBIO KOMITBIOTEPHBIX MPOTpaMM

IloBTOpenue. Pemenue 3agau

o

Pe3eps

Hroro

70

9 kJjacc

I'nasa IX. BekTopsl

8

1 [TonsiTue BexToOpa

2 CnoXeHHE U BIYNTAHHUE

BEKTOPOB

PEUOICHUIO 3a1a4

YMHOKEHUE BEKTOpa Ha YUCIIO.
IIprMeHeHrEe BEKTOPOB K

2
3

DopmMyIUpPOBATH OmpeIeIICHUS )44
WIUTIOCTPUPOBATh  TMOHATUS ~ BEKTOpA, €ro
JUTMHBI, KOJUTMHEAPHBIX W PABHBIX BEKTOPOB;
MOTHBUPOBATH BBEJICHUE NIOHATUN U ICHCTBH,
CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMHU
IpUMepaMH, OTHOCSIIUMHUCS K (PU3NUYECKUM
BEKTOPHBIM BEJIMYMHAM; IPUMEHSITH BEKTOPHI 1
JEUCTBUA  HAA  HUMH  TPU  PELICHUU
T€OMETPUYECKUX 3a]1a4

I'nasa X. Merox koopauHaT

10
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1 Koopaunats! BekTopa 2 OOBICHATP W WUIIOCTPUPOBATH  IOHSATHUS
2 IIpocreiiue 3aga4u B 2 IIPSIMOYTOJIBHOU CUCTEMBI KOOpAUHAT,
KOOpJMHaTax KOOpJMHAT TOYKM U KOOPJIMHAT BEKTOPA,;
3 ypaBHeHH;{ OKPY)XHOCTHU U 3 BBIBOAUTH W HCIOJb30BATh IIpU PCHICHHUU
TIpSIMOi 3ama4  (Gopmysdbl  KOOpAMHAT  CEpPEeIUHBI
Pelenne 3a1a4 2 OTpe3Ka, IJIUHBI BEKTOPA, PACCTOSHUS MEXKITY
KonTponbHas padota No 1 1 ABYMs TOUKAMHU, YPABHEHUS OKPYKHOCTH H
npsMoit
I'naBa XI. CooTHOLIEHHS MeKAY 11 DopMyJIMpOBaAThH u WJUTFOCTPUPOBATh
CTOPOHAMH M YIJIAMM TPeyroJibHUKA. ONpEeNENICHUsl CUHYCa, KOCUHYCA, TaHI€HCa U
CraJisipHOe NPOoN3Be/leHue BEKTOPOB kotanreHca yrioB ot 0 mo 180°; BeIBOAUTH
1 CuHyc, KOCUHYC, TAHT€HC yIJla 3 OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO U
2 COOTHOIICHHUS MEXIY dopmynbl mpuBeneHus; (QpOpMyIUpoBaTH U
CTOPOHAMHU U yIilaMu 4 | noka3plBaTh TEOPEMBI CHHYCOB M KOCHHYCOB,
TpeyroabHUKA MPUMEHATh UX TPU PEHICHUH TPEYroJbHUKOB;
3 CKaIsIpHOE MPOU3BE/ICHHE OOBSCHSTH, KakK UCIOJIB3YIOTCS
BEKTOPOB 2 TPUTOHOMETPUYECKHUE (bopMyiibl B
U3MEpPUTENIbHBIX paboTax Ha MECTHOCTH,
Pewmenne 3anau
1 (GopMyNIUpOBaTh ONPEICIECHUS yIia MEXAY
KontponeHas pabora Ne 2 1 BEKTOPaMHU U  CKAJSIPHOTO  MPOU3BEJICHUS
BEKTOPOB; BBIBOAUTH (OPMYITY CKAJISIPHOTO
MPOU3BEICHUSI 4Yepe3 KOOPAHHATHI BEKTOPOB;
dbopmynupoBaTh u 000CHOBBIBAThH
VTBEpKACHHE O CBOWCTBAX  CKAJISIPHOTO
IIPOM3BE/ICHUS;  MCIIOJIB30BaTh  CKAJSIPHOE
MIPOM3BE/ICHNE BEKTOPOB NPU PEIICHUU 3a7a4
I'nasa XII. Inuna oxkpy:kHOCTH U 12 @opMyJIUPOBATH OMNPEIEICHUE MPABUIBLHOIO
IUIOIA/Ib KPyra MHOT'OYTOJIbHUKA; dbopmynupoBath u
1 [TpaBusEHBIE MHOTOYTOJIBHUKH 4 JIOKa3bIBaTh ~ TEOpPEMbI 00  OKPYKHOCTSX,
JITHHA OKPYKHOCTH H [UIOIIA/b ONMUCaHHOMI OKOJIO MPaBUIILHOTO
2 Kpyra 4 MHOTOYTOJIbHUKAa W BIIMUCAHHOM B  HETO;
Permenue 3a1aq BBIBOJIUTh M HCIONB30BaTh (OPMYIBI IS
KoHTpombHas paGota No 3 3 BBIYUCIICHUS TJIOIIATN MPaBUIILHOTO
1 MHOT'OYTOJIbHUKA, €ro CTOPOHBI W pajauyca
BIIMCAHHOM OKPYXHOCTH; peIlaTh 3aJadyd Ha
MIOCTPOEHUE TPABHIIBHBIX MHOTOYTOJIbHUKOB;
OOBSICHATh TIOHSITHSI JITMHBI - OKPYXXHOCTH H
IIOMIaM  Kpyra; BBIBOAUTH (QOPMYJBI IS
BBIYUCIICHHUS] JIJTMHBI OKPYKHOCTH U JITMHBI
JIyTH, TUIOLIAAU Kpyra M IUIOHIaJAH KPYrOBOIO
CEeKTOpa; TMPUMEHATh OTH (GOPMYNIBI TIpH
pelIeHny 3a1a4y
I'nasa XIII. /IBukeHust 8 OOBICHATH, 4YTO  Takoe  OTOOpakeHue
1 [lonsiTue nBUXKEHUA 3 IUIOCKOCTH Ha ce0s M B KAaKOM CIIlydyae OHO
2 [TapannenbHblil nepeHoc U 3 Ha3bIBACTCS JBUKEHUEM MIJIOCKOCTH;
IIOBOPOT OOBSCHATH, YTO TaKOE OCEBas CHUMMETpHsI,
Pemrenue 3amau 1 [EHTpaJIbHAsl  CHMMETPHS,  MapaUieIbHBIN
1 MEPEHOC U TOBOPOT; OOOCHOBBIBATh, YTO ITH

KonTponbnas pabota Ned

OTOOpaXeHMs TIJIIOCKOCTH Ha ce0sl SBISIOTCS
JIBUKEHUSIMH; OOBSICHITH, KAKOBA CBA3b MEXKITY
JIBIKCHUSIMU " HaJIOKCHUSIMU;
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WJTIOCTPUPOBATH OCHOBHBIE BU/IBI ABUKEHUIA, B
TOM 4YHUCJIE C TOMOUIBI0O KOMIIBIOTEPHBIX
porpaMm

T'1aBa XIV. HauajanHble cBeJeHUs U3
cTepeoMeTpHuu

1
2

MHoOrorpanHuku

Tena u moBepXHOCTU
BpAaILCHUS

BRI

OOBSCHATH, YTO TaKO€ MHOTOTPAHHHUK, €Tro
rpaHy, péOpa, BEpILMHBI, JUArOHAIM, KaKOi
MHOTOTPAaHHHK HAa3bIBA€TCS BBIMTYKIJIBIM, YTO
TAaKO€ N-yrojpHas Ipu3Ma, €€ OCHOBaHUS,
OoKOBBIE TpaHW H OOKOBbIE pE&Opa, Kakas
OpyU3Ma  Ha3bIBaeTcs MNpsAMOM U Kakas
HAKJIOHHOHM, YTO TaKO€ BHICOTA MPHU3MBI, KaKas
IpU3Ma Ha3blBAETCS MapajuleeNuIes oM Hu
KaKoi napaieNenume;| Ha3bIBACTCS
IPSIMOYTOJIbHBIM; (bopmMynupoBaTh u
00OCHOBBIBaTh ~ YTBEPXKACHUS O CBOMHCTBE
JMaroHajeld mnapajjelenunesa U o KBaJpare
JTMaroHaJIH IPSMOYTOJIBHOTO
napajenenunena; OOBICHATb, 4YTO TakKoe
00bEM MHOTOTpaHHHKA, OOBSACHATH, KaKOM
MHOT'OIPAaHHMK Ha3bIBaeTCs HUPAMHJION, 4YTO
TaKoe OCHOBaHHWE, BepIIMHA, OOKOBHIE T'PaHH,
OokoBble pEOpa M BBICOTA NMUPAMUABI, Kakas
MUpaMy/Ia HA3bIBACTCS IPABUIBHOM, YTO TaKOe
arnodema NpaBUIbHON NHUpaMHJIbl, OOBACHATH,
KaKO€ TeJIO Ha3bIBACTCS LWIMHIPOM, YTO TAaKOEe
ero ocb, BHICOTA, OCHOBAHMS, pajnyc, OOKOBas
MOBEPXHOCTH, oOpasyromue, pa3BEépTKa
OOKOBOI IOBEPXHOCTH, KAKMMHU (opMyIamMu
BBIpaXaloTcs O00bEM M IUIOHIa[b OOKOBOM
MOBEPXHOCTU LWJIMHJPA; OOBACHATH, KakKoe
TEJIO HA3bIBAETCSI KOHYCOM, YTO TaKOE€ €To OCh,
BBICOTA, OCHOBaHME, OOKOBas IOBEPXHOCTH,
obpasyromue, pa3BépTka OOKOBO
MIOBEPXHOCTH, KaKUMHU ¢bopmynamu
BBIpOKAIOTCS 00BEM KOHyca M  IUIOIMIAIb
OOKOBOW TOBEPXHOCTH; OOBACHATH, Kakas
MOBEPXHOCTb Ha3bIBaeTCs CPepoil U KaKoe TeJo
Ha3bIBACTCS IIAPOM, YTO TaKOE paguyc H
nuaMmerp cdepsl (11apa), pacrno3HaBaThb Ha
PHCYHKaX IpU3MY, napauiesienurne],
nUpaMuay, WIKHAP, KOHYC, Iap

00 akcnomax IVIaHUMETPHH

IloBTOopenue. Pemienue 3agau

Pe3eps

NOIN

Hroro
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Cucrema OLeHKHU 3HAHUI, YMEHHUI M HABBIKOB YYaIlIMXCH 110 FTeOMETPHH.
Oyenka nuUCbMeHHbIX KOHMPOTILHLIX pabom 00YYaArOUUXCS NO 2e0MEMPULL.

OTBeT OLICHUBAETCSI OTMETKOM «5%, €CIIN:

paboTa BBITTOTHEHA TIOJTHOCTBIO;

B JIOTUYECKHUX PACCYKJIECHUAX U 000CHOBAHUH PEIICHUSI HET MPOOEIIOB U OIMHO0K;

B PELICHUU HET MaTeMaTHYECKUX OINOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIIUCKA, KOTOpasi HE SIBJISIETCS
CJICZICTBUEM HE3HAHUS WM HETTOHUMAaHHsI y4eOHOTO MaTepuaa).

OtMeTKa «4» cTaBUTCS B CICAYIOMIUX ClIy4dasX:

paboTa BBINOJIIHEHA TOTHOCTHIO0, HO 0OOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOUYHBI (€CIIH YMEHUE
000CHOBBIBATh PACCYXKICHHS HE ABJISIIOCH CIICIUAILHBIM O0BEKTOM MTPOBEPKH); JOMYIIECHBI OHA
omnOKa WK eCTh JIBa — TPU HEeI04ETa B BBIKJIAKAaX, PUCYHKAX, YepTekax Wiy rpadukax (eciau 3Tu
BHJIBI PAa0OT HE SBIISTUCH CIICIUATBHBIM O0BEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIU:

JOMyIIEeHO OoJiee 0JHOI OIIMOKK MK OoJiee IByX — TPEX HEAO0YETOB B BBIKJIAAKAX, YEPTEKAX WIN
rpadukax, HO 00yJaroIuiics 0baanaeT 0013aTeIbHBIMI YMEHUSMHU T10 TIPOBEPSIEMOI TeMe.

OTMeTKa «2)» CTaBUTCSI, €CIIHU:

JOTYIIEHBI CYIIECTBEHHBIE OIMMOKH, MTOKA3aBIKe, 9YTO 00yJaronuiics He 00agaeT 00s13aTeIbHBIMU
YMEHUSIMU T10 JAaHHOU TeMe B MOJIHOU Mepe.

Y4uTenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAIIBHBIN OTBET HAa BOIIPOC WJIM OPUTMHAIIBHOE
peleHue 3ajauu, KOTOpble CBUIETENBCTBYIOT O BHICOKOM MAaTEMAaTHYECKOM Pa3BUTUH 00YUaIOIIEerocs;
3a peuleHue 0oJiee CI0XKHON 3aa4K WM OTBET Ha 00Jiee CII0KHBIN BONPOC, MPEATI0KEHHbIE
oOyuarolemMycs JOTOJTHUTEIbHO MOCIIE BBIMOTHEHHS] UM KaKUX-TH0O0 IPYruX 3a/laHuil.

Oyenka ycmHulx omeemoea 00yuaouwuxcs no 2eoMempu.
OTBeT OlLIeHNBAETCS OTMETKOM «5», €ClIU yUEHUK:
MIOJTHO PACKPBLI COJIepKaHue MaTepHrala B 00beMe, IPeayCMOTPEHHOM IPOrpaMMOi U y4eOHUKOM;

H3JI0KHWJI MaTCpHrall TPAaMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3YA MATEMATHYCCKYIO TCPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEAECICHHON JOTMYECKON MOCIEA0BATEILHOCTH;

MIPaBWJIbHO BBIMOJHUI PUCYHKH, YEPTEXKH, IpaduKu, COMyTCTBYIOIINE OTBETY;

ITOKa3aJl YMEHHE WJUTFOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSTh €€ B HOBOU
CUTYaLVH IPU BBIITOJIHECHUH IPAKTUYECKOTO 3aJaHus;

MMPOACMOHCTPHUPOBAJI 3HAHNEC TCOPUHN PAHCC U3YUCHHBIX COIMMYTCTBYIOIIUX TCM, C(bOpMI/IpOBaHHOCTB n
YCTOI>'I‘{I/IBOCTB HCIIOJIb3YCMBIX ITPU OTBCTC y'MeHI/Iﬁ 1 HaBBIKOB; OTBC€YaJl CaAMOCTOATCIIBHO, 0e3
HaBOAAIINUX BOIIPOCOB YUHUTECIIA,
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BO3MOJXHBI OJHA — IBC HECTOUYHOCTH IIPHU OCBCIICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIM B BBEIKJIAAKAaX,
KOTOPBIC YUCHUK JICTKO UCIIPABUII ITOCJIC 3aMCUAHUS YUUTCIIA.

OTBeT OLICHUBACTCS OTMETKOM «4», €CIIN:

YAOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLOCHKY «5 », HO IIpX 3TOM UMECT OJIUH U3 HCIOCTATKOB!
B U3JIOKCHHUU JONMYIICHBI HeOOJIbIIINE HpO6€HBI, HE UCKa3UBIICC MAaTEMATUYICCKOC COACPKAaHNEC OTBETA,
AOIYIICHBI OJUH — ABa HEA0YECTA IIPHU OCBEIICHUHY OCHOBHOI'O COACPKaHNA OTBETA, UCIIPABJICHHEBIC
IMOCJIC 3aMCYAHUS YUUTCIIA,

A0 YIICHBI omnoOKa wim 0ojee ABYX HEAOYCTOB IIPU OCBCUICHUHN BTOPOCTCIICHHBIX BOIIPOCOB UJIK B
BBIKJIaJKax, JIETKO UCIPAaBJICHHBIC ITIOCJIC 3aMCUYaHUA YUUTCIIA.

OtMetKa «3» CTaBUTCS B CIEAYIOLIUX CIIydasix:

HETIOJIHO PAacKpPBITO COAep KaHue MaTepuaa (coaep:kaHue U3NoKeHO pparMeHTapHo, He BCEra
IIOCJIEZI0BATEIBHO), HO IIOKa3aHO 0011iee MOHMMaHUE BOIPOCa U IPOAEMOHCTPUPOBAHbl YMEHUS,
JIOCTaTOYHBIE /I YCBOCHHUS IIPOTPAMMHOI0 MaTepuaina (onpeaeneHsl B «linanupyemsix pe3yiabTaTax
U3y4eHHs Kypca TeOMeTpHH B 7-9 Kilaccax» B HACTOSILEH MporpaMme 10 FreOMEeTpUn);

HUMCIINCH 3aTPYJHCHUS WA JOIMYHICHBI OIIMOKHU B OIIpCACIICHUUA MaTeMaTU4EeCKOMU TCPMHUHOJIOTHUH,
YCPTEIKaAxX, BbIKJIIAJAKAX, UCIIPABJICHHBIC ITOCJIC HCCKOJbKUX HABOAAIIMX BOIIPOCOB YUHUTCIIA,

YUCHUK HE CIIPpaBUJICA C MPUMCHCHHUEM TCOPUUN B HOBOM CUTyalluu IIPH BBIIIOJIHCHUU ITPAKTUYCCKOI'O
3aJaHus1, HO BBIIIOJIHUII 3aaHHUA 0053aTeNLHOr0 YPOBHA CJIOKHOCTH I10 ,HaHHOﬁ TEMC,

IpHu A0OCTATOYHOM 3HAHHUHU TCOPCTUYCCKOI'O MaTCpHalld BbIABJICHA HCAOCTATOUYHAA C(I)OpMI/IpOBaHHOCTB
OCHOBHBIX YMCHI/IfI 1 HaBBIKOB.

OtmeTKa «2» CTaBUTCS B CIEAYIOLUX CIydasx:
HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;
oOHapyXeHO He3HaHUE YUYEHUKOM OoJIblIeH niu HanboJiee BaXKHON 4acTH y4eOHOro MaTepuana;

JIOTYILIEHbI OIIMOKY B ONPEEICHUN MOHITUN, IPYU UCIIOJIb30BAaHUN MaTEeMAaTHYECKON TEPMUHOJIOTHH,
B PUCYHKaX, UepTexKax WM rpaukax, B BbIKIaAKaX, KOTOPbIE HE UCTIPABJICHbI MOCIIE HECKOIbKUX
HAaBOJALIUX BOIIPOCOB YYUTEI.

Obwas knaccugukayus ouuoboK.

[Ipu ouleHKe 3HAHM, YMEHHI U HABBIKOB YYaIIUXCs CIEyeT yUYUTHIBATh Bce OMIMOKU (TpyOble
HerpyOble) U HETOUETHI.

['pyObIMH cunTarOTCS OLIMOKHU: HE3HAHUE ONPEJIETICHNUS OCHOBHBIX MOHITHI, 3aKOHOB, MPaBUJI,
OCHOBHBIX IIOJIO’KEHUHN TEOpHUH, He3HaHUE (HOpMYJl, OOIMIETIPUHATHIX CUMBOJIOB 0003HAYEHUH BEJIUYHH,
€AVHUL UX U3MEPEHUS; HE3HAHNE HAMMEHOBAHUI €MHUL U3MEPEHNS; HEYMEHHE BBIJIEIIUTh B OTBETE
[JIABHOE; HEYMEHUE IIPUMEHATh 3HAHUs, aJITOPUTMBI [UUIs PELICHU 3aa4; HEYMEHHUE Je1aTh BbIBOIBI U
0000111eHUs; HEYyMEHUE YNTaTh U CTPOUTH IpadUKu; HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH,
y4eOHUKOM M CIIPaBOUYHUKAMHU; ITOTEPS] KOPHS UM COXPaHEHHE MOCTOPOHHETO KOPHs; 0TOpachIiBaHNE
6e3 00BsCHEeHNU OJTHOTO U3 HUX; pAaBHO3HAYHbBIE UM OIIMOKHU; BEIYUCIUTEIbHBIE OMINOKH, €CIIM OHU He
SIBJIIIOTCSI OTUCKOM; TIOTHYECKHE OMIMOKH.

K HerpyObIm ommbkam cieyeT OTHECTH: HETOUHOCTh (POPMYIUPOBOK, ONpEeAeICHUH, TOHATH,
TEOPHH, BBI3BAHHASI HEMIOJHOTONW 0XBaTa OCHOBHBIX MPU3HAKOB OIPEAEIIIEMOr0O IMOHATHS WJIA 3aMEHOU
OJIHOTO - JIBYX M3 3THX MPU3HAKOB BTOPOCTENEHHBIMU; HETOUHOCTh IpadriKa; HepalMoHaIbHBIA METO
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pelIeHrs 3a/1a4y UM HEJOCTaTOUHO MPOJAYMaHHbIN TUIaH OTBeTa (HapyllIeHHE JIOTHKH, TIOAMEHA
OTJIEBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH ); HEPAIIMOHAIBHBIE METOIBI pa0OTHI CO
CIPAaBOYHOM U IPYroi JIUTEpaTypoii; HEyMEHHE pelllaTh 3aja4i, BBIMOIHATH 33/1aHUs B 0011eM BUJIE.

Henoueramu sIBISIOTCS: HEpaIlMOHATBHBIC TPUEMBI BBIYUCICHUH U peoOpa3oBaHmil; HEOPEIKHOE
BEITIOJTHEHUE 3aMKCEH, YepTEeKel, cXxeM, TpadUKOB.
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