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IosicHuTeILHAS 3aIUCKA

Pabouass mporpamma 1o reoMeTpuu Ui 9 Kiacca COCTaBJIEHA HA OCHOBE:
1. ITporpammsl 11t 001I€00pa30BaTENbHBIX YUpexKAeHUil: ['eomeTpus. 7-9 k. noa
penakuueit T.A. BypmuctpoBa - Mocksa, «IIpocsemienne» 2009 r
2. ®enepaibHOrO KOMIIOHEHTA TOCYJIAPCTBEHHOI'O CTaHJIapTa OCHOBHOTO OOILEro
obpazoBanus, 2004r.
3. 3akona «O0 oOpazoBannu B Poccuiickoit ®deneparum» Ne 273-03 or
29.12.2012,
4. OcHoBHOM 00pazoBarenbHOM porpaMmbl OO0, TPUHATON C U3MEHEHUSIMU Ha
negcoBete 09 utons 2018, mpoTtoxos Ne 8
5. Tlonoxxenust o paboyeit mporpaMmme, MPUHITOTO Ha NMEJArOTHYECKOM COBETE
rumHa3uu 08 uronss 2016 roxa.
6. @eaepanbHOTO NepeUHs Y4eOHHUKOB.

MECTO NIPEJMETA B YYEBHOM IIJIAHE
CornacHo denepaibHoMy 0a3UCHOMY y4eOHOMY IIIaHy AJis1 00pa3oBaTEIbHBIX
yupexiennil Poccuiickoit @eaepaium Ha U3y4YeHHE FT€OMETPUN OTBOJIUTCA 3 yaca
B Henemto, Bcero 102 gaca B rog,.

Hean

e ¢dopmupoBaHmMe TMpeICTaBICHUN 00 HACAX U METOJaX MaTeMaTUKH; O
MaTeMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEJICTBE MOAECIUPOBAHUS
SBJICHUW U TIPOLIECCOB;

e OBJIA/ICHHE YCTHBIM W TNHCBMEHHBIM MAaTEMAaTUYECKUM  SI3BIKOM,
MaTeMaTUYECKUMU 3HAHUSMHU U YMEHUSIMH, HEOOXOAUMBIMU JIsl U3YUYEHUS
IIKOJBHBIX ~ €CTECTBEHHO-HAYUYHBIX JUCHMIUIMH,  JJIS TPOJOIKEHUS
oOpa3oBaHUsS W OCBOEHHUS H30paHHOW CIENHAIBHOCTH HAa COBPEMEHHOM
YPOBHE;

e pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aQJITOPUTMUYECKOU  KYJBTYPHI,
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHUSI, PA3BUTHE MATEMATHUECKOTO MBIIUICHUS
U UHTYHUIIUH, TBOPUYECKUX CIIOCOOHOCTEH Ha YpPOBHE, HEOOXOIUMOM JIJIst
MPOJIOJDKEHUS 00pa30oBaHUSl M I CaMOCTOSITEIbHOW — JICSITENIbHOCTH B
00JIaCT MAaTeMaTHKU M €€ MPUJIOKEHW B Oyaymiel npodeccruoHaabHOU
JEATEIIbHOCTH;

e BOCHUTAHME CPEIICTBAMU MAaTEMATUKHU KYJbTYPhl JUYHOCTH: 3HAKOMCTBO C
WCTOPUEHW pA3BUTHSA MATEMATUKH, HBOJIIOLMEH MATEMATUYECKUX WIECH,
MOHMMAaHHUE 3HAYUMOCTH MaTEMAaTHUKH JIs1 OOIECTBEHHOTO Mporpecca.



3agaum :

dopMHUpOBaHUE TOHUMAHMS, YTO TEOMETPUUECKHUE (POPMBI SIBISIOTCS
UCaTM3UPOBAHHBIMU 00pa3aMi pealbHbIX 00bEKTOB;

OBnazieHue S3bIKOM TEOMETPUH B YCTHOW M TUCbMEHHOMU (hopMme,
reOMETPUYECKUMHU 3HAHUSIMU U YMEHUSIMU, HEOOXOJIUMBIMU JJI U3yUYEHUS
HIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH;

OBnazeHne NPaKTUYECKUMHU HABBIKAMH UCTIOJIb30BAHUS T€OMETPUUYECKHUX
WHCTPYMEHTOB JUTsl 1300paxkeHus GUryp, HaXOKIACHUS UX PA3MEPOB;
Pa3BuTHE JTOTHYECKOTO MBIIUICHHUS, AITOPUTMUAYECKON KYJIBTYPHI,
MPOCTPAHCTBEHHOTO BOOOPAXEHUS, MHTYUIINH, HEOOXOAUMBIX JIJIS
MPOJIOJKEHUS 00pa30BaHus U 1JI1 CAMOCTOSITEIIbHON JeSTENbHOCTH;
dopMupoBaHUE YMEHHUS POBOAUTH APTYMEHTAIIMIO CBOETO BbIOOpa WU
XO0/1a pellieHus 3a1a4u;

®opMHpOBaHUE CHOCOOHOCTH CTPOMTh U HCCIENOBaTh MpOCTeHIne
MaTE€MaTUYECKUEe MOJENW MpU PEUIeHUH MNPUKIAAHBIX 3a4ad, 3ajad H3
CMEXKHBIX JUCHUIUIMH, YIIIyOJeHrue 3HaHUM 00 0COOCHHOCTSIX MPUMEHEHUS
MaTEMaTUYECKUX METOAOB K HCCJIEJIOBAHHMIO IPOLIECCOB U SIBICHUM B
NPUPOAE U OOIIECTBE.

PecypcHoe odecnieueHue:

10.

I'eometpust 7 -9. YueOHUK 17151 0011€00pa30BATENbHBIX YUPEKICHUN.
Astopsl: JI. C. AranacsH, B. @. byry3os, C. b. Kagomues, JI. C. Kucenesa,
o.T. [To3usik— M.: [Ipocsemienue, 2007,

«I"'eomerpus. unaktuueckue marepuaisl 9 kiacc M. IIpocsemenne 2009»
aBtopsl: b. I'. 3uB, B. M. Meiinep

«IIporpamma o611€00pa3zoBaTENbHBIX yupexaenuid. ['eomerpus 7 - 9
kiacchl, - M.IIpocsemienue, 2009. CocraButens T. A. BypmuctpoBa»

2. T'eomerpus 7 -9. YueOHuUK 11 00111€00pa30BaTEIbHBIX YUPEKICHUH.
Astopsr: JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomues, JI. C. Kucenesa,
o.T. [To3usik— M.: [Ipocsenienue, 2007,

«I"'eomerpus. unakrnueckne marepuainsl 9 kiracc M. IIpocsemenne 2009»
aBTopsl: b. I'. 3uB, B. M. Meinep

«IToypouHsbie pa3paboTKu M0 reoMeTpuu 9 kinacc Kk yueOHOMY KOMIUIEKTY JI.
C. Atanacsna. JludgdepenunpoBannsiii noaxosa, - M. Bako 2008. Astrop H.
®. ["aBpunioBa

« Tematnueckue Tectol. 'eomerpus 7 — 9 knacce». M. [Ipocsemenne 2008.
aBTop I1. A. AnThiHOB

« Tematnueckue tectol. ['eometpust 7 — 9 kiaccsl. M. IIpocsenienue 2008.

aBtop I1. A. AnteiHoB, «Tectsl reomerpust 9» benuukas O. B. uzgarenscTBo
«JIunei» 2010



TPEBOBAHMUA K YPOBHIO

MNOATOTOBKH BbIITYCKHUKOB
3HATH/TIOHUMATh
CYLIECTBO  MOHATHSA  MaTEMaTHYECKOTO  JOKAa3aTelbCTBA;  IPUMEPHI
J0Ka3aTeNbCTB;
CYILLECTBO NOHATHUS AITOPUTMA; IPUMEPHI AITOPUTMOB;
KaK HCIIOJIB3YIOTCS MaTeMaTHdeckue (hopMyIbl, ypaBHEHHsS U HEPAaBEHCTBA;
IpUMEPBl UX MPUMEHEHHUS JJI1 PELICHUS MATEeMAaTUYECKUX U MPAKTUYECKUX
3azay;
KaK MaTeMaTU4YeCKU ONPEIEIICHHbIE (PYHKIIMM MOTYT OIMCBIBATH PEaJIbHbIE
3aBUCUMOCTH; IPUBOJIUTH IPUMEPBI TAKOT'O ONMCAHUS;
KaK TOTpeOHOCTH MPAKTUKH TPUBEIM MaTEMATUYECKYyI0 HAyKy K
HEOOXOMMOCTHU PACUIUPEHUS IOHITUS YUCIIA;
BEPOSITHOCTHBIN XapaKTEpP MHOTHUX 3aKOHOMEPHOCTEH OKPY’KAIOIIEr0 MHpA;
IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
KaKuM 00pa3oM reoMeTpusi BO3HHMKIA M3 MPAKTUYECKHUX 3a7ad 3eMJIeMEepus;
IpPUMEPHl TEOMETPUUYECKUX OOBEKTOB M YTBEPKICHHUWA O HUX, BAXKHBIX JJIS
MPaKTUKH;
CMBICI  WJACANM3allMM, MO3BOJAIOIIEN  pemarb  3aJadyd  pPealbHOU
JNEUCTBUTEIBHOCTH MAaTEMaTUYECKUMH METOJAMH, HPHUMEpPbl  OIMIMOOK,
BO3ZHMKAIOIIMX MPU WICATU3ALNN;

yMeTb

II0JIb30BAThCA SI3BIKOM I'€OMETPHUU Ul ONMCAHUA IPEAMETOB OKPYKAIOILIETO
MUpA;

pacno3HaBaThb ~Te€OMETpUYEeCKHe (QUrypbl, pas3iMyaTb HUX  B3aUMHOE
PaCIIOJIOKEHUE;

U300paKkaTh TeOMETPUYECKUE (DUTYpBI; BBITOJHATh YEPTEKU IO YCIOBHIO
3aJla4; OCYUIECTBIAThH IpeoOpa3zoBaHus GUryp;

pacro3HaBaThb Ha 4YepTeXkaxX, MOJEIAX M B OKpyKawolehd o00CTaHOBKE
OCHOBHBIE TPOCTPAHCTBEHHBIE TeJa, U300paAXKaATh UX;

B IIPOCTEUIINX CIIy4asX CTPOUTHh CEUEHUS U Pa3BEPTKH IPOCTPAHCTBEHHBIX
TE;

IPOBOJUTH OIEpalUy HaJ BEKTOPaMH, BBIYUCIATH JUIMHY W KOOPIHWHATHI
BEKTOpA, YroJl MEXKy BEKTOPAMH;

BBIYMCIIATh 3HAYEHHUS T'€OMETPUYECKHUX BEJHMYMH (JJIMH, YIJIOB, IUIOLIAJIEH,
0o0BbemMoB), B ToM uucie: s yrioB oT 0 go 180° ompenensiTe 3HaUCHHS
TPUTOHOMETPUUECKUX (DYHKIMI MO 33JaHHBIM 3HAUYEHUSIM YIJIOB; HAXOJUTh
3HAYEHUS TPUTOHOMETPUYECKMX (QYHKUUNA IO 3HAYEHHUIO OJHOM W3 HHX,
HaXOJUTh CTOPOHBI, YIJIbI U IUIOIIAAM TPEYTOJIbHUKOB, JIMHBI JOMAHBIX, JyT
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OKPYXHOCTH, TUIOIIAJICH OCHOBHBIX TreoMeTpuueckux ¢uryp u ¢uryp,
COCTaBJICHHBIX M3 HUX;

pemiaTh TeOMETPUICCKHE 3a/1a91, OITUPAsICh HAa U3YUCHHBIC CBOMCTBA (DUTYp U
OTHOIICHUH MEXIy HHUMH, TPUMCHSAS JIONMOJHUTEIbHBIC ITOCTPOCHUS,
anreOpandecKuil 1 TPUTOHOMETPUICCKUI ammapar, UJed CHMMETPHH;
IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKIACHUS TPHU PEIICHUM 3aJ1ay, HCIIOJIb3Ys
W3BECTHBIC TEOPEMBI, OOHAPYKHUBas BO3MOKHOCTH JUISI X UCITOJIB30BAHUS;
peraTh MPOCTEHIHE MITAHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE;
HCIO0JIb30BATh MNMPUOOPeTEeHHbIEe 3HAHUS W YMEHHMSl B NPaAKTHYECKOi
AesITeJIbHOCTH U MOBCEIHEBHOM KU3HHU JIJIS:

OTMCAHMS PEATbHBIX CUTYyaIUi Ha SI3bIKE TEOMETPHUU;

pacyeToB, BKIIOYAIONINX MPOCTEUININE TPUTOHOMETPUUIECKHIE (POPMYIIHI;
pEIICHNS TEOMETPUYECKUX 33124 C UCIIOJIb30BAaHUEM TPUTOHOMETPHH
pelIeHusl MPaKTHISCKUX 3aJ1a4, CBA3AHHBIX C HAXOXKJICHUEM IeOMETPHUUCCKHUX
BEJIMYMH (MCHOJIBb3ys TMPH HEOOXOJUMOCTH CIPABOYHUKH M TEXHUYCCKHUE
CPE/ICTBA);

MOCTPOCHUN T€OMETPUUECKUMHU HHCTPYMEHTaMH (JIMHEHWKa, YTOJbHUK,
IIUPKYJIb, TPAHCIIOPTHD).

(I)OprI, HNEPUHOIUITHOCTD H NMOPHAAOK TEKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH

MPOMEKYTOYHOM ATTeCTAIIMY 00y4AI0IIMXCH:

Ne HanmenoBanue pa3nenoB nu | CamocrositenbHble | KoHTposibHBIE
TeM padoThI padoThI

1 [ToBTOpeHue kypca 8 kiacca

2 BexTopsl. MeToa koopauHarT. 3 2
CoOOTHOIIICHUS MEXTY

3 CTOPOHAMHU U yTIaMH 3 1
TpeyrojabHuka. CkanasipHoe
MIPOM3BEJICHUE BEKTOPOB

4 JInHa OKPYKHOCTH U 4 1
IJI0IAJIb KpyTa.

5 JBroKxeHus. 2 1

6 006 akcuomMax reoMeTpHH. 1

7 HauanbHble cBenenus us 5
CTEPEOMETPUHU.

8 [ToBTOpEHUE. 1




Coaepsxkanue nporpaMMbl y4eOHOT0 Kypca

1. IloBTOpeHne Kypca 8 kiacca

2.BexTopbl. MeToa KOOpAMHAT

Ilonsitne Bekropa. PaBeHcTBO BekTOpoB. CIIO)KEHME UM BBIYMTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOpa IO JABYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel Bektopa. IIpocreiimme 3amaum B
KOOpAMHATaXx. YPaBHEHHS OKPYKHOCTH H IpsAMou. [IpumeHeHume BEKTOPOB u
KOOPJIMHAT IIPU PEIIEHUH 3a]1a4.

OcHnosHas yenb — HAYYUTh YYAIIUXCS BBINIOJHATh JIEUCTBUS HAaJ

BEKTOpPaMHU KaK HaIllpaBJIEHHBIMH OTPE3KaMU, YTO BaKHO ISl IPUMEHEHHSI BEKTOPOB
B (pu3MKe; MO3HAKOMHUTH C HCIIOJIb30BAHHEM BEKTOPOB M METOJla KOOPAWHAT MPHU
pELIEHNH T€OMETPUYECKUX 3a/1au.
BekTop ompenensercs Kak HalpaBJICHHBIA OTPE30K M JACHCTBUS HAJ BEKTOPAMH
BBOJSITCS TaK, KaK 3TO MPUHATO B (PU3UKE, T. €. KaK JCHCTBUS C HaIllpaBICHHBIMU
orpe3kamMu. OCHOBHOE BHHUMaHHUE JOJKHO OBITh YJIE€JIEHO BbIPAOOTKE YMEHHI
BBIMOJHATh OMNEPAllMM HaJ BEKTOpaMHu (CKJIaJApIBaThb BEKTOPHl IO IpaBUiIaM
TPEYroJIbHUKAa W Napajuielorpamma, CTPOUTh BEKTOp, PaBHBIA Pa3HOCTU JIBYX
JAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBIM IIPOU3BEIACHUIO JAHHOIO BEKTOpa Ha
JTAHHOE YHCIIO).

Ha npumepax mnoka3bIBaeTcs, KaK BEKTOPbl MOTYT HPHUMEHSTBCS K
PELIEHUI0 reOMEeTPUUECKUX 3a1ad. JlemoncTpupyercs 3pHEeKTUBHOCTh TPUMEHEHUS
dopMyn 11 KOOPAMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUA MEXAY ABYMS TOYKAMH,
YpaBHEHUN OKPYKHOCTH W MPAMON B KOHKPETHBIX T€OMETPUYECKUX 3aJadax, TeEM
CaMbIM JJa€TCsl MPEJCTABIECHUE 00 M3YyYEHUU T€OMETPUYECKUX (PUTYp C MOMOILBIO
METOJIOB aJreOphl.

3.CoOoTHOIIEHUS] MeKAy CTOPOHAMH W YrJaMu TpeyrojbHuka. CkaJjsipHoe
Npou3BeJAeHNEe BEKTOPOB

CuHyc, KOCMHYC U TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB.
Pemienne tpeyronbHukoB. CKaasipHOE MPOU3BEACHUE BEKTOPOB U €ro NMPUMEHEHUE
B FEOMETPUYECKUX 3a7adax.

OcHnosHas  yenb  —  Pa3BUTh  YMEHHME  y4YalllUXCAd  NPUMEHATH

TPUTOHOMETPUUECKHUI anmapar npu peluieHud reoMeTpUIECKUX 3aad.
Cunyc u xocunyc mroboro yriaa ot 0° go 180° BBOASTCS ¢ MOMOUIBIO €TUHUYHON
MOJTYOKPYXKHOCTH, JOKAa3bIBAIOTCSI TEOPEMbl CUHYCOB M KOCHUHYCOB M BBIBOJAMUTCS
emie ogHa QopMyna IJIOIIAAM TPEyrojbHUKa (MOJOBUHA TPOU3BEICHUS JBYX
CTOPOH Ha CHHYC yIJIa MEXIYy HUMH). DTOT amnmapaT MPUMEHSETCS K PElIeHUI0
TPEYTOJIBLHUKOB.

CkansipHoe TIpOM3BEJEHHWE BEKTOPOB BBOJAUTCA Kak B  (usmke
(mpou3BeneHNE IJIMH BEKTOPOB Ha KOCHHYC yIJla MEXJy HUMU). PaccmaTpuBaroTcs
CBOWCTBA CKaJIIPHOIO TMPOMU3BEACHUA U €ro TMPUMEHEHUE TMpU PEIICHUU
r€OMETPUYECKHX 3a/1au.



OcHOBHOE BHHMAaHHE CIIEIyEeT YICIUTh BHIPAOOTKE MPOYHBIX HABHIKOB B
MPUMEHEHUH TPUTOHOMETPUUYECKOTO armapara NpU PEIICHUH T'€OMETPUYECKUX
3aJad.

4. ]I1MHAa OKPYKHOCTH M IJIOIIAAb Kpyra

[IpaBuibHBIE ~ MHOTOYroJIbHUKH. OKpYXKHOCTH, OIMCaHHAas  OKOJIO
IPaBWJIBHOIO MHOTOYTIOJIbHUKA M BOUCaHHas B Hero. llocTpoeHune mnpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. J[sinHa okpyx’HOCTH. [[nomans kpyra.

OcHosHas yenb — PACIIMPUTH 3HAHUE YYalIMXCS O MHOIOYIOJIbHHUKAX;
PacCMOTPETh MOHATHS JJIMHBI OKPYKHOCTH U TIIOMIATU Kpyra v GOpMYIIbI IS UX
BBIYMCIICHUS.

B nagane Tembl maercs onmpeAcseHUE NPAaBWIBHOTO MHOTOYTOJIBHUKA H
paccMaTpUBaIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, OMHCAHHOM OKOJO MPaBUILHOTO
MHOT'OYT'OJIbHUKAa W BOUCAHHOW B Hero. C MOMOIIBIO ONUCAHHOW OKPYKHOCTH
pelarTCs 3aa4u O MOCTPOEHUU MPABUWIBHOTO MIECTHYTOJIbHUKA U MPABHIIBHOTO 2
ra-yrojibHuKa, €CJIM JIaH MPaBUIbHBIN ra-yroJIbHUK.

@opMyIibl, BBIpaXaroIINEe CTOPOHY MPAaBWIBHOTO MHOTOYTOJbHHUKA H
paguyc BIOUMCAHHOW B HEro OKPYKHOCTH YEPE3 PaJNyC OMUCAHHOM OKPYKHOCTH,
UCIIOJIb3YIOTCS TIPU BBIBOJ/IE (POPMYIT ITTUHBI OKPYKHOCTH U TUIOIIaAN Kpyra. BeiBoa
ONMUPAETCS HAa WHTYWUTHBHOE MPEICTABICHUE O TNpEAeie: NMPU HEOrPAHUYECHHOM
YBEJIMYEHUH 4YHUCIa CTOPOH NPABWIBHOTO MHOTOYIOJIbHHMKA, BIIMCAHHOTO B
OKPY’KHOCTb, €TI0 IIEPUMETP CTPEMUTCA K JUIMHE 3TOM OKPYKHOCTH, a IIOIAAb — K
IUIOIIAIA KPYTa, OTPAHUYEHHOTO OKPYKHOCTBIO.
5.JIBHKEeHUS

Otobpaxxenue 1ockoctu Ha ceOs. [lonsatue paBwxkenus. OceBas u
HeHTpaibHasg cumMeTpuu. Ilapamensnslii nepenoc. IloBopor. Hanoxenus wu
JBH>KCHUSL.

OcHoOBHasl 11eJIb — MO3HAKOMUTH YYalIUXCSl C MOHATHEM ABUKEHHS U €ro
CBOWCTBaMH, C OCHOBHBIMM BHJAMHU JBUXKEHUI, CO B3aUMOOTHOUIECHUSIMHU
HaJIOKECHUU U JBUXKEHUM.

JIBM KEeHUE TUIOCKOCTH BBOJMTCS KaK OTOOpa)kKeHWE TUIOCKOCTH Ha ceos,
COXpPAHSIOIIEE PACCTOSIHUE MEXAY ToukaMmu. [Ipu paccmMoTpeHun BHIIOB IBHKEHUI
OCHOBHO€ BHHMMAaHHE YJIENSETCS MOCTPOCHUI0 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTOJIBHUKOB ITPU OCEBOM M LIEHTPAJIbHON CUMMETPUSX, IApAJIIETLHOM IIEPEHOCE,
noBopote. Ha 3¢ dexTHhIX mpuMepax MOKa3bIBACTCS MPUMEHEHHE JBUXKEHUU MpHU
pPELIEHNH T€OMETPUYECKUX 3a7a4.

[ToHsTHE HaJIOXKEHUSI OTHOCUTCS B JIaHHOM KYypC€ K YHCIY OCHOBHBIX
noHsATUMU. JlOKa3bIBa€TCS, UYTO TOHITUS HAJIOXKEHUS W JBIDKCHUS SIBIISIOTCS
HKBUBAJICHTHBIMH: JTF000€ HAJIOKEHUE SBJISIETCS BYXKCHHEM IJIOCKOCTH U 0OpaTHO.
N3yuenne pgoka3zaTtenbCcTBa HE SBIACTCA O00S3aTeNbHBIM, OJHAKO CJEIYET
pPaccMOTPETH CBSI3b MOHITUN HAIOKEHUS U JIBUXKCHUSI.

6.00 akcmomax reoMeTpun
becena 06 akcmomax reomMeTpuu.



Ocnosnas yeinb — JaTb Oomee FJ'IY6OKOC npcACTaBJICHUC O CHCTCMC
AKCHUOM IINTaHUMCTPHUH U aKCHOMATHYCCKOM METOAC.
B I[aHHOI‘/JI TECMC PACCKA3bIBACTCA O PA3JIMYHLIX CHUCTCMAX AKCHUOM I'COMCTPHH, B
YaCTHOCTH O PA3JIMYHBIX criocobax BBCIACHUA ITIOHATHA PAaBCHCTBA (1)I/Il“yp

7.HauyanbHble cBeJleHUS U3 CTepeoMeTpUHU

[Ipenmer crepeomerpun. l'eomerpuyeckue Tela W MOBEPXHOCTH.
MHororpaHHuKy: Ipr3Ma, napajuieenunea, TupaMuaa, GopMyJIIbl sl BBIYHCICHUS
ux 00beMoB. Tera W TOBEPXHOCTH BpaIICHHS: LUIUHAP, KOHYyC, cdepa, miap,
(opMyIIBI 7SI BBIYMCIICHUS UX TIOMIA/IeH TOBEPXHOCTEN U 0O0HEMOB.

Ocnosnasi yenb — JaThb HadajJbHOE IMIPEJCTABIEHHE O Telax M

MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTH YUAIIUXCSI C OCHOBHBIMH (pOopMyTIaMu
JUTS BBIYMCIICHUS TUTOMIAJICH MOBEPXHOCTENW U OOBEMOB TET.
PaccMoTpenue mpocTEHIIMX MHOTOTPaHHMKOB (NPU3MBI, Mapajulelenuiena,
OUpPaMUJbl), @ TAKXKE TeJl U MOBEPXHOCTEN BpalleHus (UUIMHIpa, KOHyca, cepsl,
apa) MPOBOAMUTCA Ha OCHOBE HAIJISIHBIX MpPEJICTaBICHUN, 0€3 MNpUBIICYEHMS
akcuoMm crtepeomeTpun. DopMyiibl Ui BBIUMCIEHHS OOBEMOB YKa3aHHBIX Tel
BBIBOJISITCSL HA OCHOBE NpuHIMNa KaBanbepu, GopMyJibl Uil BBIYMCIECHUS TUIOIIA e
OOKOBBIX MOBEPXHOCTEW LWJIMHAPA U KOHyCa IMOJIy4aloTCs C MOMOUIbIO Pa3BEpTOK
ATUX MOBEPXHOCTEU, (hopMyIa rioniaau chepbl NpUBOIUTCA 0€3 000CHOBAHUA.

8. IloBTOpenue. Pemenue 3agau



Hoypoqﬂo - TEMATHYE€CKOE€ IIJIAHUPOBAHHUE 110 T'T€OMETPUHU 9 ks1acca
(yuebnuk aBT.: JI.C. Atanacsu u ap unu B.®. Byty3os u ap. «['eomerpust 7-9», M. «IIpocBemienue)

Ne Tema paznena ypoka | K-Bo | Tum/ [Tnanupyemblie pe3yabTaTbl 00ydeHUs Buns! n Kontpous

yp yac. | popma | OcBoeHHE IPEAMETHBIX 3HAHMIMA VYV (opmer

OK ypoOKa KOHTPOJIA

a

[ToBTopenue (3)

1 TpeyroapHUKH. 1 C3VYH | ®opmupoBanue MPENCTABIIEHUS o | PazButue ymenuit paborats | CII, BII,
IToxo6HBIE 31UM | reomeTpun KaK 0 4acTH OOIIEYEIOBEUECKOH | C yueonbim | CP, PK,
TPEYTOJIbHUKH. KylnbTypbl, (opMe oOmucaHusi U 0co0Oro | MareMaTudeckum  Tekctom | @O
CooTHoIIEHUS MEX Y METOJla  TO3HaHMSI  JEHCTBUTENBHOCTH; | (AaHAIM3UPOBATh, W3BJIEKATh
CTOpPOHAaMHU U yriaMu (dbopMupoBaHue MIPE/ICTABICHUS 00 | HeoOxoaUMYIO
TPEYrOJIbHUKA OCHOBHBIX  H3y4aeMbIX (Qurypax Kak | uHpopMamuio), TOYHO W

2 YeTplpeXyroJbHUKH. 1 C3VYH | BaXHEHIIMX MaTEMaTUYECKUX MOJENAX, | TpPaMOTHO BbIpaxaTb cBou | CII,
[TapannensHble 1 3MM | mO3BOJSIIOIIMX  ONHWCHIBAaTH M HM3y4aTh | MBICIM B yCTHOM W | BII,
MEPIIECHIUKYIISIPHBIE peanbHbIC IIPOLIECCHl U SIBJICHUS; OBJIAJICHUE | IMCbMEHHOMN peuun c | CP, PK,
npsmele. [nomann r€OMETPUYECKUM SI3BIKOM; pa3BUTHE | IPUMEHEHHEM 00)

3 OKpyXHOCTb. YTJIbI U 1 C3VYH | yMeHus HCIOJIB30BAaTh €ro Ui ONMCaHHWS | MATEMATHYECKON CII1, BII,
OKPYKHOCTb. 31UM peAMETOB OKPYKAIOIIETO MHpaA; Pa3BUTHUEC | TEPMUHOJIOTUU u | CP, PK,
Brucanusie u YOC3 | IpoCTpaHCTBEHHBIX MPEICTaBICHUM, | CHMBOJIUKH, pOBOAUTE | OO,
OIMCaHHbIE M300pa3UTENbHBIX  YMEHH, HaBBIKOB | KJacCU(PUKAIUH, 1P
TPEYTOJIbHUKU U F€OMETPUYECKUX MOCTPOCHMH; | Joruyeckue O0OOCHOBaHMS, | 3
YETBIPEXYTOJIbHUKHU (hopMHpOBaHHE CHCTEMAaTUYECKUX 3HAHUM O | T0Ka3aTenbCTBa

IOCKUX (urypax ©W HWX CBOWCTBAX, | MATEMaTHYECKUX
pa3BUTHE YMEHUM NPUMEHATh WX JUIA | YTBEPKICHUM,  OLEHUBATH

peuicHuAd TCOMETPHUICCKUX 3aa4, | JJIOTUYCCKYIO IIPABUIIBHOCTDH
MOACINPOBATE PCAJIBHBIC CHUTyallUM Ha paCCY)K)IeHI/Iﬁ, paciio3HaBaTb
SA3BIKC réoOMCTpHH, HCCICOOBATh | JOTUYCCKU HCKOPPCKTHBIC




IIOCTPOEHHBIE MOJEIU C HCIOJb30BAHUEM | PACCYKICHUA
FEOMETPUYECKUX IIOHATHM U TeopeM, | PeryasitTuBHbIe:
anmapara anreOpbl, pelarth NpaKTHYeCKUe | LeJernojaraiue,
3a7a4d, CBA3aHHBIE C  HAXOXKJICHHUEM | CAMOOIPEIECICHUE,
reOMETPUYECKUX BEIUYUH. CMBICII000pa3oBaHue,
KOHTPOJIb
Ilo3naBaTenbHbIE:
aHanu3, CHUHTE3, CPaBHEHUE,
0000111eH1Ee, AHAJIOTHSL.
KomMmyHuKkaTuBHbBIE:
IUIAHUPOBAHUE JEHUCTBUM,
BBIPAXKEHHE CBOWX MBICIIEH,
apryMeHTanus CBOErO
MHEHHs, yd4eT  MHEHHUH
COYYEHUKOB
I'nasa IX. BexTopsi (10)
4-5 | TlonsiTHe BEKTOpa NHM | ®opmynupoBaThb OIpEeNeIIeHUs u | PeryasituBubie: CIl1, BII,
3M | wumocTpupoBaTh IOHATUS BEKTOpA, €ro | KOHTPOJb, Koppekuus, | YO
JUIMHBI,  KOJUIMHEApHBIX U  PaBHBIX | OLICHKA.
6-8 | Cnoxenue u MHM | BEKTOpPOB; MOTHBHUPOBATH BBezicHue | [lo3HaBaTenbHbIE: CIl, BII,
BBIUNTAHUE BEKTOPOB 3UM MOHATUM M  JIEWCTBHUM, CBS3aHHBIX C | aHAJIW3, CHUHTE3, cpaBHeHue, | YO, T, CP
C3VYH | Bektopamu, COOTBETCTBYIOIIMMH | 0000IIIEHUE, aHaJIOTHsl,
9- | YMHOXeHue BEKTOPOB MHM | npuMepaMu, OTHOCALIMMHUCA K pu3nueckuMm | cepuanus, knaccuuxamus; | CIT, BILT
10 | Ha umcno 3UM | BEKTOpPHBIM BEJIMYMHAM; MPUMEHSThH | UCIIOJIB30BAHUE 3HaKOBO-
C3VYH | BEKTOpbl M JEWCTBUSL HaJ HUMHU IIpU | CAMBOJIMYECKUX  CPEJCTB,
11- HpHMeHeHHe BEKTOPOB HM pCIICHNN TEOMETPUICCKHUX 3aJ1a9 MOJICIINPOBAHUEC u | CII, BII,
12 | x pemenuro 3aga4 3UM npeoOpazoBanue  Mojenen | VO, T,
C3VYH Pa3HBIX THUIIOB, CP, PK,
YOC3 BBIITOJTHEHUE JeUCTBUi 110 | [IP
ANTOPUTMY; 3
MOJBEICHUE IO/ [IOHATUE
KoMmyHuKaTuBHBIE:
KOHTPOJIb JIEUCTBUSA

10




napTHepa, BBIPAKECHHUE
CBOHUX MBICIICH u
apryMeHTanus CBOCTO
MHEHHS C  JIOCTaTOYHOM
IMOJTHOTOH ¥ TOYHOCTBIO.

13 | Koumponvnas paboma | 1 YMeTh HaXOAUTh JUIMHY OJJHOI'O BEKTOPA, IIpu evinonnenuu pabomoi KP K/pNel
Ne I no meme BBIPAKEHHOTO Y€Pe3 IPYrUe BEKTOPHI, yuawuicst 00aceH
«Bexmoput.» HCIIONB3Ysl CBOMCTBA JEHUCTBUH C noKazame 006s3amenbHvle
BEKTOPAMM, IPUMEHATH I PEILICHUS pe3ynvmamol 00yUeHUs:
reOMETPUUECKUX 3ajau. C60U 3HAHUSA
onepayuii c 6eKmopami,
NpUMEHss npu
Heobxooumocmu
couemameinbHbll,
nepemecmumenvHblil u
pacnpeoerumenbHblil
3aKOHbL
I'naBa X. Meroa xkoopaunar (13)
14- | KoopauHatsl BekTopa | 3 NHM | OOBsACHAT, M WJUIIOCTPUPOBATH MOHATUS | PeryJsiTuBHbBIE: CII, BII,
16 3UM | npAMOYroJpHOM  CHUCTEMBI  KOOPAMHAT, | KOHTPOJIb, koppekuus, | CP,
KOOpJAUHAT TOYKM W KOOPAMHAT BEKTOPA; | OLEHKA, BoseBas | ®O
BBIBOJIUTH M MCIIOJIB30BaThb IPHU PELICHUM | CAMOPETYJIALUS,
- 3ama4  (OpMyJIbl KOOPJAUHAT CEPEIUHBI | BBHIIIOJIHEHUE POOHOTO
17- | lpocrelinme satau B | 4 WHM OTpGSKa,(b p,Z[J'IZHLI BeK”Pi“Opa, pachOHHHﬂ yueOHOro ,Z[GP'ICTBII)/ISI u | CIL BIL,
20 | xoopauHaTax 3UM MEXAy JABYMS TOYKaMM, ypaBHEHHUS | pUKCUpOBaHUE CP, PK,
OKPY>KHOCTH U NIPSIMOM. WHIVBUAYAJIBHOTO Yo
[IpuMmeHsATh MONy4YeHHbIE 3HAHUS TpU | 3aTPyAHEHUS B NPOOHOM
21- | Ypasuenue 3 WHM | pelleHnu 3a1a4 U J0Ka3aTeNIbCTBA TEOPEM. | IEHCTBHU. CII, BII,
23 | okpyX)HOCTH. 3UM | PopmupoBanue mnpencrasiaeHuii o cBAsH | [lo3HaBaTe/bHbIE: CP, PK,
YpaBHEHHE IPSIMOii. C3VH | Mexny reOMEeTPUUECKUMU U | aHaJWu3, CUHTE3, CPaBHEHUE, | T

Pemmenue 3agau

anre6panquKHMH IOHATHUAMHU, IEPEBOJC C

000011eHNE, aHaJIOTHS,

11




24-
25

Penrenue 3amau

C3VH
YOC3

A3bIKa TEOMETPUHM Ha S3bIK airedpbl H
00paTHO TpHU pelIeHUH 3a71a4 (B TOM YHCIIEe
Y IPUKJIATHOTO XapaKTepa)

cepuanus, Kiaccudukanus,
HCTIOJIb30BAHHE 3HAKOBO-
CHUMBOJIMYECKHX CpE/CTB,
MOJICJIUPOBAHUE u
npeoOpa3oBaHHe  MOJENCH
Pa3HbBIX TUIIOB;

BBIIIOJIHEHHE JEUCTBUU IIO
QITOPUTMY;

MMOJIBEJICHUE II0J IIOHSATHE,
YCTaHOBJICHUE  MPUYUHHO-
CIIeICTBEHHBIX CBsI3CH,
JI0KAa3aTeJIbCTBO
KommyHunkaTuBHbIe:
KOHTPOJb JICUCTBUSA
napTHepa, BBIpaKCHHUE
CBOMX MBICTICH u
aprymeHTanus CBOETO
MHEGHHS C  JOCTaTOYHOM
IMOJIHOTOM U TOYHOCTBIO.

CTL, BII,
CP, PK,
TP

26

Konmponvnana paboma
Ne 2 no meme «Memoo
Koopounam)

K3y

YMeTb HaXOAUTh KOOPAUHATHI U JUIMHY
OJIHOT'O BEKTOPA, BEIPAXKEHHOTO Yepe3
JIpYrUe BEKTOPBI, UCIIONIb3Ysl CBOMCTBA
JEUCTBUN C BEKTOPAMH, IPUMEHATH METOJ
KOOPJAMHAT JUISl PEIICHUsI TEOMETPUYECKUX
3a/1a4; UCIOJIb30BaTh YPAaBHCHUE
OKPYKHOCTH Y IIPSIMOU IIPU PEILICHUH
3a/1a4 ¥ COCTABJIATh YPAaBHEHUE
OKPY’KHOCTH U IPSIMOM I10 YCIIOBUSIM
3ana4yn. OnpenensaTh B3aUMHOE MOJI0KEHHE
MIPSIMOM ¥ OKPYXKHOCTH, OKPY>KHOCTH H
TOYEK, UCIIOJIb3Ysl YPABHEHHUS OKPYKHOCTH
Y KOOPJIMHAT TOYEK; ONPEIEIATh BUI U
CBOMCTBA (UIypHI IO KOOPJIMHATAM €€

Ilpu évinonnenuu pabomoi
VUQUUICS 00NHCEH
nokazamo 00s3amenbHble
pesyivmamol 00yueHusL:
C60U 3HAHUSL

onepayuil ¢ 6eKMopamu,
NpUMEHsIsL npu
Heobxooumocmu
couemamenvHblll,
nepemecmumensusiil u
pacnpeoenumenbhblil
3AKOHbL; GLIYUCTISAMb OTUHY
ompesKa no KOOPOUHaAMmMam
€20 KOHYO08, 8bIYUCTISAMDb

KP

K/pNe2

12




BEPILHH.

KOOpOUHamul cepeouHbl
ompe3sKda, UCnon1b306amby
KOOPOUHAMHBLU MemOoO OJis
U3YYeHUsl CEOLICME NPAMbIX U
OKDYHCHOCMELL.

Buinycknux noayuum
B03MONCHOCHID:

0611a0emb 8eKMOPHBbIM U
KOOPOUHAMHBIM MEMOOaAMU
0J11 peutenus 3a0a4 Ha
sbluUCIeHUe U
00Ka3amenbcmeo

I'naBa X1. CooTHOLIEHHSI MEK/Y CTOPOHAMH M yrjiaMu TpeyrojbHuka. CkaJisipHoe npou3sseneHue Bekropos (14 )

27- | CuHyc, KOCUHYC 3 NHM
29 | TaHTeHC yria 31UM
C3YH
30- | CooTHOmIEHUS MeXTy | 4 NHM
33 | cropoHamMH U yrilaMu 3UM
TPEYroJbHUKA
34- | CkanspHoe 5 NHM
38 | nmpousBeneHue 31UM
BEKTOPOB C3VH

dopmynaupoBaTh M WJUIIOCTPUPOBATH
OIpeJIeJIEHUs] CUHYCa, KOCUHYCa U TaHIeHca
yraoB ot 0 no 180°; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKJIECTBO "
(dbopMyIbl npuBeAeHUS; (HOpPMYIUpPOBaTh U
JOKa3plBaTb ~ TEOPEMBI  CHHYCOB  H
KOCHHYCOB, MPHMEHSTh UX IPH pPEHICHUU
TPEYTOJIbHUKOB; OOBSICHSATB, Kak
HCIOJIb3YIOTCS TPUTOHOMETPUUECKHE
dbopMysIBl B M3MEpPUTENBHBIX paboTax Ha
MECTHOCTH; (OPMYIUPOBATH OMNpPEIEICHUS
yria MeXAy BEKTOpaMH U CKaJsIPHOTO
MIPOU3BEICHUS BEKTOPOB; BBIBOJIMTH

PeryasiTuBHbIE:
KOHTPOJIb,
OIICHKA,
BBHITIOJTHEHHE poOHOTO
ydeOHOTO  JCHCTBUA U
¢bukcupoBaHue
WH/IUBUYaIbHOTO
3aTpyIHEHHUs B
JIEHCTBHU,
TUTAHUPOBAHHE u
MIPOTHO3HPOBAHHUE.
Io3HaBaTebHbIC:

aHaJIN3, CHHTE3, CPaBHCHHE,

KOppeKLHs,

IpoOHOM

CTL BII,
CP, PK,
®0

CTL BII,
CP, PK,
YO

CTIL BII,
CP, PK,
@O, TIP

13




39

Penrenue 3amau

C3VH
YOC3

(dhopMyIly CKaJsIpHOTO MPOU3BEIACHUS Yepe3
KOOpAMHATHl BEKTOPOB; (popMynupoBaTh U
00OCHOBBIBaTh YTBEPXKJACHHUE O CBOMCTBAxX
CKaJSIPHOTO IIPOM3BENEHUS; HCII0JIb30BATh
CKaJsIpHOE TPOU3BEIACHHE BEKTOPOB IIpU
pelIeHnu 3a1a4

000011eHHE, aHaJIOTHS,
cepuarsi, Kiaccuukanus;
UCIOJIb30BaHUE  3HAKOBO-
CHUMBOJIMYECKUX  CPEJCTB,
MOJICJINPOBAHHE u
npeoOpa3oBaHue  Mojenei
pa3HbIX TUIIOB;

BBIIIOJIHEHUE JECUCTBUU MO
aITOPUTMY;

MOJBEICHUE IO/ TIOHSTHE,
YCTAQHOBJICHHE  IPUYMHHO-
CJICJICTBCHHBIX CBs3€IA,
JI0Ka3aTeabCTBO, IOMCK U
BbIJIeJIeHUE HH(DOpMAIIH
KoMmmyHnkaTuBHbIe:
IUIAHUPOBAaHHE  Y4eOHOTO
COTPYAHUYECTBA,
a/IeKBaTHOE HCIOJIb30BAHUE
pEeueBBIX  CpPEACTB  JUIf
pemeHHs
KOMMYHHUKAIIMOHHBIX 33]ay.

CTL, BII,
CP, PK,

40

Konmponvnasn
paodoma Ne 3 no meme
«Coomnowenusn
MedHcoy CmopoHamu u
yenamu
mpeyzonbHuKa.
Ckanapnoe
npou3seeoenue
6eKmopoe»

K3y

YMeTh permarh Mpou3BOJIBHBII
TPEYTOJIbHHUK MO TPEM dJI€MEHTaM, 3HATh
CUHYC, KOCHHYC U TaHTeHC yriioB 30°, 45°,
60° 1 ymeTb HaXO/UTh
TpUTroOHOMeTpHueckrue GyHKIUHU yriioB oT 0°
o 180° ¢ moMoIIBI0 TAOIHI] U
KaJIbKYJISITOPA, TOHUMATh CBSI3b MEXKTY
BEKTOpPAMH U UX KOOPJIUHATAMH,
OTIPEICIIATE YIOJl MEXKYy BEKTOPaMH,
HCIOJIb30BAaTh OMpeeNieHue CKATSIPHOTO
MIPOU3BEJICHUS U €T0 CBOWCTBA B
KOOpJWHATAX JJIs PelIeHHs 3a1a4 U

I1pu svinonnenuu pabomoi
VUQUUUICS 00NHCEH
noKazame 006s3amenbHule
pesyivmamol 00yueHusL:
BLIYUCTIAMb CKANAPHOE
npousseoeHue 6eKmopos,
HAX00Umb Y2071 MeNCOy
6eKmopamiu,
YCMaHaeueams
nepneHOUKYIAPHOCb
NPSAMbIX.

Yuawuiica nonyuum

KP

K/pNe3

14




A0Ka3aTeJIbCTBa TCOPEM.

B0O3MOIHCHOCNIb NOKA3ANb
C60U YMEHUS npu peuteHuu

Mpey201bHUKO8

I'nasa XII. JIimHA OKPY:KHOCTH M IJIomAaab kpyra (18)

41 | IlpaBuibHbBIE 1 NHM | ®opmynupoBaTh onpenenenue | PeryiasitTuBHbie: CIl1, BII,
MHOT'OYTOJIbHUKHU 3UM | npaBUIBLHOIO MHOT'OYTOJIbHUKA; | TIJITAaHUPOBAHMUE, CP, PK,

(hopMyIIMpOBaTh U OKA3bIBaTh TEOPEMBI 00 | IIeJernojaranue, KOHTPOIIb,

42- | OKpy>XHOCTb, 2 MHM | OKpyXHOCTSIX, ONMCAHHOU OKOJIO | KOPPEKIIHS CIl1, BII,
43 | BiucaHHas B 3M | npaBUIBHOIO MHOTOYTOJIbHHKA u | Ilo3HaBarejibHbIE: CP, PK,
NPABUIIBHBIA MHOTO C3YH | BouMcaHHOM €  Hero; BBIBOAUTHL W | aHAJIU3, CUHTE3, cpaBHeHuUe, | DO

YTOJIBHUK WCIOJIb30BaTh (DOPMYJIBI ISl BBIYUCIICHUS | 0000IICHHE, aHaJIOT U,

44- OKPY)KHOCTI), 2 NHM njaomanyu IMpaBUIIBHOIO MHOTI'OYI'OJIbHUKA, | CEpHUaIly, KﬂaccmbHKauHﬂ; CII, BII,
45 | onmcaHHas OKOJIO 3UM €ro CTOpPOHBI M paauyca BIUCAHHOMU | MOABeNeHME moj mnousatue, | CP, PK,
IPaBUJILHOIO MHOT'O C3VYH | OKpyXHOCTH; pemarb 3a1a4u Ha | YCTAaHOBJIEHUE  MPUYUHHO- | DO

YrOJIbHUKA MMOCTPOEHHUE MPaBUWIBHBIX | CIEICTBEHHBIX CBsI3€,

46- | dopMynsl s 3 MHM | MHOTOYTOJIbHUKOB; OOBSICHATH IOHSTHUS | TIOCTPOCHUE noruyeckoi | CIT, BII,

48 | BRIYMCIIEHHUE [UIOIAAN 3UM JUIMHBI OKPY)XKHOCTH M IUIOIIAaaX Kpyra, | IeIu paccymneﬁnﬁ, CP,
IPaBUIIEHOTO BBIBOAUTH  (POpPMyJBl  JUIsi  BBIYUCICHHUSA | I0KA3aTEIbCTBO, T
MHOTOYTOIbHHKA, ETO AJIWHBI  OKPY>XXKHOCTM W OJIMHBI YT, | CAMOCTOATCIIBHOC CO3OaHUC
CTOPOHBI U pajuyca IUION[aAM Kpyra M IUIOHIaAM KPYTOBOI'O | QJITOPUTMOB JIE€ATENBHOCTH,
BIIMCAHHOM CEeKTOpa; TPHUMEHSATH 3TU (QOPMYJIBI TIPHU | BHINOTHEHUE JEHCTBUN 110
OKPYKHOCTH pELIEeHNH 3a/1a4 AITOPUTMY;

49 | Iloctpoenue 1 NHM OCO3HAHHOC u | CII, BII,
MPaBWIbHBIX MHOTO 3UM MIPOU3BOJIBHOC  MOCTPOCHUE | CP
YTOJIbHUKOB PEYCBOro BhICKa3bIBaAHUA.

50- | JImuHA OKPY>KHOCTH 2 NHM KommyHuKaTHBHbIE: 5 CII, BII,

51 3UM BBIPAKEHHME CBOMX MBICIEN U | V()

aprymeHTanus CBOETO

52- | Ilnomans kpyra 2 MHM MHCHIA € JIOCTAaTOHOH | CTT, BII,

53 3UM IOJIHOTOM M TOYHOCTBIO, | V()

aJICKBATHOC MHCIIOJIb30BaHUEC

15




54- | JInmHA OKPYKHOCTH U NHM peueBsix  cpencts  qis | CII, BII,
55 | mnomank kpyra. CBsizb 3UM perieHus PK,

Mexay popmynamu C3VH KOMMYHUKAIIMOHHBIX 3aaad, | T

JUISL BBIYMCIICHUS y4e€T  pas3HbIX  MHEHUH,

ioniaien Kpyra u KOOPJIUHUPOBAHUE B

IUI0IA1ed BIMCAHHBIX COTPYJIHUYECTBE,

U ONHUCAaHHBIX JIOCTHKEHHE

IIPaBUJIbHBIX JIOTOBOPEHHOCTEM.

MHOTOYT'OJIbHUKOB
56- | Pemrenue 3amau C3VH CII, BII,
57 YOC3 I1P

CP, PK,

58 | Konmponvnas paboma K3y Hmets npencraBieHue 0 BIMCAaHHBIX U I1pu svinonnenuu pabomoi KP K/pNe4

Ne 4 no meme «/[nuna
OKpYMCHOCMU U
n0Wa0bL Kpyea»

ONMMCAHHBIX MTPaBUIbHBIX
MHOTOYTOJIFHUKAX, 3HATh (DOPMYJIIBI 15
BBIYMCIICHHS 3JIEMEHTOB [TPAaBUJIbHBIX
MHOTOYTOJIEHUKOB, (DOPMYJIBI TUIOIIAIN
Kpyra, KpyroBoro CeKTopa v JUIMHbI
OKPY’KHOCTH, T1yT'H. Y METh IPUMEHSITh
CBOMCTBA (PUTYp NMPH UX B3aUMHOM
PAaCIIOJIOKEHUN U COOTHOIIEHUH MX
JJIEMEHTOB JUJIs PEILICHUS 3aa4 Ha
BBIYHMCIICHHUE U JI0KA3aTEIbCTBO

VUQUUUICs 00NHCEH
noKazame 006s3amenbHbvle
pesyivmamol 00yueHusL:
BLIYUCAAMY OJIUHBL TUHEUHBIX
NeMEHMOos pueyp u ux
Velbl, UCNONb3YS YOPMYIbl
OJIUHBL OKPYICHOCIU U
ONUHBL OY2U OKPYHCHOCTU,
dopmynel niowadeu gpucyp;
BLIYUCTIAMD NIOWAOU,
Kpy208 u CeKmopos, OnuHy
OKPYIHCHOCIU, OUHY OYeU
OKPYICHOCMU,

pewams 3a0ayu Ha
00KA3aMenbCmeo ¢
UCnoIb308aHuem opmyn
ONIUHbBL OKPYHCHOCTU U
ONUHBL OV2U OKPYIHCHOCTU,

dopmyn nrowaoeti uayp,

16




Buinycknux noayuum
B03MOIHCHOCIY!

BLIUUCTISAMD NIOWAOU Pueyp,
COCMABNEHHBIX U3 08YX UNU
bonee gueyp, 6 mom uucne
UCNONb3YSA OMHOULEHUS
PABHOBENUKOCIU U

PABHOCOCMABNIEHHOCMU
I'nasa XIII. JBuskenue (8)
59 | Ilousarue ABMIKEHUS NHM | OObsAcHATb, 4YTO Takoe OToOpaxeHue | PeryisiTuBHbBIE: CI1, BII,
IUIOCKOCTH Ha ce0sl, U B KAKOM CJIydae OHO | KOHTPOJIb, KOPPEKIIHUS,
60- | Cummetpusi. OceBast 31UM | Ha3bIBaeTCs JBIDKCHHUEM IJIOCKOCTH, | OIICHKA, BojeBas | CP, PK,
61 | cummerpus, C3YH | 0OBSICHATH, YTO TaKOE OCEBas CUMMETPHS, | CAMOPETYIISAIUS DO
[EHTpaIbHAs [EHTpaJIbHAS CHMMETpHs, mapauieiabHbiii | [Io3HaBaTeJbLHbIE:
CUMMETPHS IIEPEHOC W IIOBOPOT; OOOCHOBBIBATH, YTO | aHAJIW3, CHHTE3, CPaBHEHHE,
- 9TH OTOOpaK€HHsS IUIOCKOCTH Ha cels | o0oOieHue, aHaJIOTHS,
62- | [apanmenbrblit UHM | o siorest JBHKCHHUSIMH; OOBSICHATh, KAKOBA | cepHalnus, KiaccuuKarus; CP, PK,
63 | mepenoc u noBopor SUM | pgay, MEXKTY JBIDKCHHUSIMU U | KOHTPOJIb u OIIEHKa @0
C3VH HAJIOXKEHUSIMH;, WLTIOCTPUPOBATh OCHOBHBIC | TIpoliecca W Pe3yJIbTaToB
BH/IBI IBIDKCHHUI, B TOM YHCJIE C ITOMOIIBIO | IEATEIHHOCTH,
64- | Pemenme 3axaq C3YH | KOMIIBIOTEPHBIX MPOTPAMM. MO/JICJIMPOBAHHE " [ CTI, BII,
65 YOC3 HIOCTPOCHHE, CP, PK,
npeoOpa3oBaHre MOJIEIH T
KoMMyHHUKaTHBHbBIE:
IUIAaHUpOBaHWE  y4eOHOro
COTPYAHUYECTBA, KOHTPOJIb
JICHCTBUS napTHepa,
BBIPQ)KEHUE CBOMX MBICIICH U
apryMeHTaIus CBOETO
MHEHUS C  JOCTaTOYHOM

MHOJIHOTOU Y TOYHOCTBIO.
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66 | Konmponvnas paooma | 1 K3V Ctpoutb 00pa3bl OTPE3KOB, MPSMBIX, Ilpu svinonnenuu pabomoi KP K/pNe5
Ne 5 no meme MHOTOYTOJTLHUKOB C TIOMOIIIBIO yuawjuecs nOKa3vl8arom
«/Jeusicenue LEHTPAIBHOM, 0CEBON CUMMETPHH, C80U YMEHUsI CMPOUMb
IapajuIesIbHOTO IIEpeHoca U IOBOPOTa Ha eeomempuueckue ueypol u
3aJlaHHBIN yroJl, J0Ka3bIBATh YTBEPKACHUS | UX 0Opa3vbl npu 3a0aHHOM
C TIOMOIIBIO TMOHSATHH JIBHKEHUS U €TO0 O0BUIICEHUU C NOMOUBIO
CBOICTB uepmedsiCHvIX
UHCMPYMEHMO8, U UMeem
B03MOIACHOCMb NOKA3AMb e
JHce YMeHUs. ¢ NOMOWbIO
YUPKYIA U TUHEUKU
I'naBa XIV. HavajibHble cBelleHUs U3 cTepeomMeTpun (8)
67- | MHOTOrpaHHUKH 4 NHM | OOBACHATH, 4TO TaKO€ MHOIOTPaHHUK, €ro | PeryasiruBHbIe: CII1, BII,
70 31UM | rpanu, pébpa, BEpIIMHBI, TUATOHAIH, KAKOW | KOHTPOJIb, koppekuus, | CP, PK,
C3VYH | MHOTOrpaHHUK HA3bIBAETCS BHIMYKIIBIM, YTO | OLICHKA, BoseBas | ®O
TaKO€ M-yrojibHas TPU3Ma, €€ OCHOBAHWS, | CAMOPETYJISAIIHS,
OOKOBbIE TpaHU U OOKOBble p&Opa, kakas | [lo3HaBaTebHbBIE:
71- | Tena 1 noBepxHOCTH 4 MHM Ipyu3Ma Has3bIBaeTCs IMPsAMOM M Kakas | aHAJIW3, CHHTE3, CPAaBHEHHE, CIL, BII,
74 | Bpamenus SHM HaKJIOHHOM, YTO TaKoe BBICOTA MPU3MBI, | 0000IIeHHE, aHAJIOTHs, CP, PK,
C3VH | cakas npu3Ma HA3BIBACTCS | cepuaIus, Kiaccupukams; @0
napaienenune oM u KaKoi | UCIIONIb30BaHUE  3HAKOBO-
napayuIesIeumne/I HA3bIBACTCS | CAMBOJUYECKHX  CPEJICTB,
MPSIMOYTOJIbHBIM; dbopMynupoBaTh U | MOJETTUPOBAHNE u
00OCHOBBIBaTh YTBEP)KJIEHUS O CBOWCTBE | MpeoOpa3oBaHUE  Mojenen

JUaroHajlied  mapajuleJIeMIena W O | pa3HbIX THUIIOB;

KBaJpare JUaroHajyd  MPSMOYIOJBHOTO | MOJBEICHUE II0J TOHATHE,
napajiesnenunesna; oObsICHATh, YTO TaKOE | yCTAHOBJIEHHE  MPUYUHHO-
00BEM  MHOTOTpaHHUKA; BBIBOJUTH (C | CIEICTBEHHBIX CBsI3€H,
nomoIneto npuHimna Kasansepu) Gpopmyiy | moctpoeHue JIOTUYECKOU
o0BEMa NPSAMOYTOJIBHOTO | LN paccyxJIeHH,
napajiesnienunena;  OOBACHATb,  KaKOH | BHIBEJCHHE CIIEICTBUH,
MHOTOTPaHHUK HA3bIBACTCS NUPAMUAOU, | KOHTPOIb u OIICHKA
YTO TaKOE€ OCHOBaHHWE, BEpIIMHA, OOKOBBIE | Mpoliecca U Pe3yJIbTaToB
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rpann, OokoBble pEOpa ®  BBHICOTA
MUpaMHIbI, Kakas MUpaMHia Ha3bIBACTCS
NpaBUIBHOH,  4YTO  Takoe  amodema
MIPaBIIILHOM MUPAMHU/IBI, MIPUBOJIUTH
dbopmyny oO0bEmMa TUpaMUIBL, OOBSICHSATS,

JACATCIIbHOCTH,
J0Ka3aTCIbCTBO,

OCO3HAaHHOC u
IMPOU3BOJIBHOC IMOCTPOCHUA
PEUCBOI'O BLICKA3bIBAHUA

KaKoe TeJO0 Ha3bIBaeTCs IHIMHAPOM, 4TO | KoOMMyHHUKATHBHbBIE:
TaKOE €ro och, BHICOTa, OCHOBAHUS, PaJInycC, | MIIAHUPOBAHUE y4ueOHOro
OOKOBass ~ TIOBEPXHOCTh,  OOpa3yroIue, | COTPYIHUYICCTBA;
pa3BépTka OOKOBOM MOBEPXHOCTH, KAKMMH | IOCTAHOBKAa  BOMNPOCOB U
dbopMylnamMu  BeIpakaroTcsi  00bEM U | cOop MHpOpPMAIUY;
Ionaab O0KOBOM MOBEPXHOCTH IIMJIMHIPA; | pa3pelieHne  KOH(IUKTOB,
OOBSICHATh, Kakoe TeJI0  Ha3bIBaeTCs | MIPUHITHE PEHICHUS H €ro
KOHYCOM, 4YTO TaKO€ €ro OcCh, BBICOTA, | peanu3allus;
OCHOBaHUE, OokoBast IIOBEPXHOCTD, | YIPABICHHE  IOBEJACHUEM
oOpazyroue, pa3BEpTKa OOKOBOI1 | mapTHepa,  TOYHOCTh U
MOBEPXHOCTH, KaKUMHU dbopMynaMu | MOTHOTA MPU apryMEHTAIUU
BBIPQXKAIOTCS OO0BEM KOHYyca M IUIOWAAb | U BBIPAKECHUU CBOMX
OOKOBOM IMOBEPXHOCTH; OOBSICHATH, Kakas | MBICJICH
MMOBEPXHOCTh Ha3bIBaeTcsi chepoil U Kakoe
TEJIO HAa3BIBACTCS MIAPOM, UTO TAKOE PAIHYC
u jguametrp cdepbl  (mapa), KaKuMHU
dbopmynaMu BBIpaKaIOTCS O0BEM IMapa M
miouiaab cdepsl; n300paxkaThb "
pacrio3HaBaTh Ha  PHUCYHKax  IMpH3MY,
napajuiefienunesa, MnUpamMuay, UIHHID,
KOHYC, II1ap
Akcuombl (2)
75- | O6 akcnomax 31M | O3HaKOMIIEHHE C CUCTEMOI aKCHOM, PeryasituBHble: CP
76 | reomeTpum C3YH | nonoxeHHbIX B OCHOBY U3Y4€HUs Kypca KOHTPOJIb, KOPPEKIIHS, PK
reoMeTpuu, (GOPMUPOBAHHUE TIPEICTABIICHUS | OLIEHKA @0

00 aKCHOMAaTHYECKOM ITOCTPOSHUHN
reomeTpun. DopMUpPOBAHUE TPEACTABICHUS
00 OCHOBHBIX dTalax pa3BUTH Tr€OMETPUH,

ITo3HaBaTeabHLBIC:
MMOCTPOEHUE PEUYEBBIX
BBICKA3bIBaHUI B YCTHOM U
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paccMOTpEeHHE TEOMETPHH B UCTOPHYECKOM
Pa3BUTHUHN HAYKH

MUCbMEHHOU popme.
KoMMyHHUKaTHBHbBIE:
TUTAHUPOBaHHUE yIeOHOTO
COTPYTHUYECTBA;
MOCTAaHOBKA BOTIPOCOB U
cOop uaGOpManH

IloBTOpenue (26)

77- | Peurenne 3agau 26 C3VYH | Cucremaruzaiusi 3HaHHM 110 TeMaM Kypca PeryasiTuBHble: PK,

10 YOC3 | reomerpuu 7-9 kinaccos, KOHTPOJIb, KOPPEKIIUS, CK,

2 COBEPLICHCTBOBAHKUE HABBIKOB PEILICHUS OLICHKA BK,
3ana4y. DopMUpOBaHUE YMEHHUS PelIaTh Ilo3naBaTenbHbIE: YO,
3a/1a4u ¢ KPaTKHUM OTBETOM, C BEIOOpOM KOHTPOJIb U OI[CHKA T

OTBETA, C Pa3BEPHYTHIM PEIICHUEM.
[loBTOpEHHNE ANTOPUTMOB pELLIEHUS 3a7a4
Ha JI0Ka3aTeIbCTBO.

npolecca 1 pe3yibTaToB
JEeSITeTbHOCTH
KommyHnkaTuBHbIe:
BBIPAKEHHUE CBOUX MBICIIEH C
JIOCTAaTOYHOMH MOJIHOTOM 1
TOYHOCTBIO;

UCIOJIb30BaHUE KPUTEPUEB
JUI1 0OOCHOBAHUSI CBOETO
CYXJIEHUS

[IpuHsATEIE COKpALIEHUS:

NHM — n3zy4yenue HOBOro marepuaia

3UM — 3akperieHue U3y4eHHOT0 MaTepurasa

C3VH — coBepuieHCTBOBaHNE 3HaHUMN, YMEHUH, HABBIKOB
YOC3 — ypok 0600111eHUSsI U CUCTEMATU3AIUN 3HAHUI
K3V — koHTponb 3HaHMN U yMEHUI

T —rtecr

CII — camonpoBepka

BII — B3auMornpoBepka

CP — camocTosiTenbHas paboTa

PK — pabora no kaproukam

@O — ppoHTANBHBIN ONPOC
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YO — ycTHBIN onpoc
1P — npoBepouHas pabora
3 —3auer
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