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1. TlosicHuTeIbHASA 3aANIMCKA

PaGouass mporpamma mo reomeTpuuM a8 9 Kiacca  COCTaBJI€Ha Ha OCHOBE:
1. 3akona «O6 obpazoBanuu B Poccuiickoit ®eneparmm» Ne 273-D3 ot 29.12.2012.
2. @enepallbHOTO TOCYJApPCTBEHHOIO 00pa3oBaTENIbHOTO CTaHAapTa OCHOBHOIO OOIIEro
obpazoanus, 2010 r.
3. IIporpamMmmbl i1 0011€00pa30BaTENBHBIX yupexaeHui: ['eomerpus. 7-9 kiI. moa pegakuuen
T.A. Bypmucrtposa - Mocksa, «IIpocsemenue» 2009 r.
4. OcHoBHO# 00pa3zoBatenbHOM iporpammbl OO0, TPUHATON C U3MEHEHUSIMU Ha TieficoBeTe 27
mas 2019, mpotokomn Ne §..
5. TlomoxeHust o pabouel mporpamMme, MPUHATOTO Ha MEAAroru4eckoM coBere rumHazuu 08
utoHa 2016 rona.
6. @enepaIbHOTO MEePEYHs yUSOHUKOB.

OO01masi xapakTepucTUKa y4eOHOro npeamera

Hean

e (opmupoBaHHe IIPEICTaBICHUNA 00 UAEAX U METOJaX MaTEeMaTHKH; O MaTeMaTHUKE Kak
YHUBEPCAILHOM S3bIKE HAyKH, CPECTBE MOICITMPOBAHHUS SIBICHHI U ITPOIIECCOB;

® OBJIaJICHHUE YCTHBIM W HNHUCBMCHHBIM MATCMATHUYCCKUM A3BIKOM, MATCMATHYCCKUMU
SHAaHUSAMU W YMCHUSIMHU, HCO6XOI[I/IMBIMI/I A1 U3YUCHHUA  IIKOJBHBIX CCTCCTBCHHO-
HAaYYHBIX JUCUMIUIMH, JUIS TIPOAOJDKEHUS OOpa3oBaHMsS M OCBOCHHUS HM30paHHOI
CHENHUATBHOCTH Ha COBPEMEHHOM YPOBHE;

e Ppa3BHTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMHUYECKON KYJIbTYpBl, HMPOCTPAHCTBEHHOTO
BOOOpaXCHUS, pa3BUTHE MAaTEMAaTHUYECKOTO MBIILICHUS M WHTYHIUH, TBOPYECKHX
CIIOCOOHOCTENl HAa ypOBHE, HEOOXOJMMOM /ISl MPOJOJDKEHUS OOpasoBaHMsl U JJIs
CaMOCTOSITENIFHON JISATEIBHOCTH B 00JIaCTH MAaTEMaTHKU U €€ IPUWIOKEHUH B OymyIueit
poeCCHOHAIBHON JEATEIHHOCTH;

e BOCHUTAHHWE CPEJACTBAMU MATEMAaTHKH KYJBTYPbI JIMYHOCTH: 3HAKOMCTBO C MCTOpHEH
pa3sBUTHsS MaTeMaTHKH, 3BOJIIOLMEH MaTeMaTH4eCKUX HJeH, MOHUMaHHE 3HAYMMOCTH
MaTeMaTHKH /I 00IIeCTBEHHOTO Mporpecca.

3agaumu :

e @opmMupoBaHue [IOHUMAaHUs, 4TO F€OMETPUYECKHE bopmbl SBJISIOTCSA
U/1eaTM3UPOBAHHBIMU 00pa3aMu pealbHbIX 0ObEKTOB;

e OsnazieHUe S3bIKOM I'€OMETPUM B YCTHOW M NUCBMEHHOW (hopMe, TeoMEeTpUUYECKUMU
3HAHUSIMM M YMEHUSIMH, HEOOXOAMMBIMHU Ui W3Y4YEHMs]  IIKOJbHBIX E€CTECTBEHHO-
HAy4HBIX JUCLUILINH,

e OsyazieHNe NPAKTUUYECKUMH HaBBIKAMH MCIOJb30BaHUSI T€OMETPUUYECKIX UHCTPYMEHTOB
U1 n300pakeHust GUryp, HaXoKICHUs UX Pa3MEPOB;

e Pa3BuTHE JOTMYECKOrO MBINUICHMS, AJITOPUTMHYECKON KYJIBTYpPBI, IPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, HMHTYHMIMHM, HEOOXOOUMBIX [UISI TPOJOJDKEHHS 00pa3oBaHUsS U JUIS
CaMOCTOSATEIILHOU I€ATEIbHOCTH;

e dopmMupoBaHHE YMEHHS MPOBOJUTH apryMEHTAILIUIO CBOEro BbIOOpA MM XO/a pelieHus
3a/1a4u;

e dopmupoBaHue CHOCOOHOCTH CTPOUTH M MCCIIEOBAaTh MPOCTEHIINE MaTeMaTHYecKue
MOJIENIU TP PELIeHUH MPHUKIATHBIX 337a4, 3a7a4 U3 CMEKHBIX TUCLHUIUIMH, YIIIyOJIeHue
3HaHUH 00 OCOOEHHOCTSAX MPUMEHEHHS MaTeMaTUYeCKUX METOJOB K HCCIIETOBaHUIO
IPOLIECCOB U SIBJICHUH B IPUPOJIE U 0OIIIECTBE.



MecTo npeamMera B yueOHOM IJIaHe
CornacHo ¢enepanbHOMy 0a3uCHOMY Y4eOHOMY ITUTaHY JUIsl 0Opa30BaTENbHBIX YUPEIKICHUI
Poccuiickoiit @enepanun Ha U3y4eHUE TEOMETPUU OTBOJMUTCS 2 Yaca B HEJEJI0, Bcero 68 yaca B
TOI.

PecychO-MeTonnquKoe o0ecnevenue:

1. Teomerpus 7 -9. YueOHuK i 00meo0pa3oBarenbHbix yupexacauii. Astopsr: JI. C.
Artanacss, B. @. byry3os, C. b. Kagomues, JI. C. Kucenesa, 2. I'. [To3asax— M.:
[Tpocsemenue, 2017.

2. «'eomerpus. unaktuueckue matepuaisl 9 kimacc M. Ilpoceemenue 2009» aBTopsrl: b.
I'. 3uB, B. M. Meiinep

3. «IIporpamma ob1reoOpa3oBaTebHBIX yupexkaeHuid. ['eomerpus 7 - 9 kiaccsl, -
M.IIpocsemenue, 2009. CocraBurens T. A. BypmuctpoBa»

4, «'eomerpus. Jumaktuyeckue marepuansl 9 kimace M. Ilpoceemenne 2009» aBTopsr: b.
I'. 3uB, B. M. Meiinep

5. «lloypounbie pa3paboTku 1o reomerpun 9 kiacc k ydyeOHomy komrmuiekty JI. C.
Aranacsna. luddepennupoBannsiii noaxoa, - M. Bako 2008. Asrop H. @. ['aBpuiioa

6. « Temaruueckue Tectol. ['eomeTpust 7 — 9 knacce». M. IIpocBemenue 2008. aBTop I1. A.
ANTBIHOB

7. « Temarnueckue tectol. ['eomerpus 7 — 9 kmaccel. M. Ilpocsemenne 2008. aBrop I1. A.
AntbiHoB, «Tectbl reometpus 9» benuukas O. B. nuznarenscrso «Jluneit» 2010

TpedoBanusi K ypoBHIO
MOJATOTOBKH BBINYCKHUKOB

JINYHOCTHBIM Pe3yabTATOM U3y4YEHHS MpeaMeTa sBIsieTcs (OPMUPOBAHHE CIEAYIONIUX
YMEHUH U Ka4eCTB:

® OTBETCTBEHHOI'O OTHOWIEHMS K YYEHHIO, TOTOBHOCTH M  CIIOCOOHOCTH
o0yyJaromuxcs K caMOpa3BUTHIO U caMOOOpa30BaHHIO HAa OCHOBE MOTHMBALIUU K
00y4YEHUIO U TO3HAHUIO;

e (GopMUPOBaHHA KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  OOIIEHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMHM, CTapIIMMU U MJIaJIIMMHU B 00pa30BaTEIbHOM,
y4eOHO-HCCIIEI0BATENBCKOM, TBOPUECKOM U APYrUX BUAAX NEATEIBHOCTH;

® yYMEHHs ACHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIM B YCTHON M NMUCHbMEHHOU
peun, MOHUMAaTh CMBICH IIOCTAaBJICHHOW 3a/Jayd, BBICTpaMBaTh apryMEHTAlUIo,
MPUBOAUTH IPUMEPHI;

e [IEpPBOHAYAJIBHOIO TMPEACTABIEHUS O MaTeMaTHYeCcKOM Hayke Kak cdepe
YeJIOBEUCCKON ICATCILHOCTH;

® yMEHHS KOHTPOJIMPOBATH MPOLECC U pe3yiabTaT Y4eOHOW MaTreMaTH4ecKon
NESTENIbHOCTH;

e (dopMUpOBaHUE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPUSTHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUM.

MeTtanpeAMeTHBIM  pe3yJbTAaTOM U3yueHHs Kypca sBisieTcs (OopMHUpOBaHUE
YHHUBEpCaIbHbIX Y4eOHbIX Aeiictuii (Y'Y ]).
Pezynamuenuvie:

® [PUHKMATh Y4EOHYIO 3aJjauy U ClIe0BaTh HHCTPYKLUU YUUTES;

® IUIAHUPOBAaTh CBOU [JEHCTBUS B COOTBETCTBUUM C Y4YeOHBIMH 3ajjayaMud U
WHCTPYKLMEN YUNUTENS;

®  BBINOJHATH JEWCTBUS B YCTHOH popme;



YUUTHIBATH BBIJICICHHBIE YYUTEIIEM OPUEHTHUPBI JecTBUSL B y4eOHOM
MaTepuaie;

B COTPYAHHYCCTBEC C YUUTCIICM HAXOAWUTh HCCKOJIILKO BapHWaHTOB pPCHICHUA
yueOHOU 3a/jaur, MPEACTaBICHHOW Ha HATIIITHO-00pa3HOM YPOBHE;

BHOCHTb HEOOXOMMbIEC KOPPEKTHUBBI B JICHCTBUS Ha OCHOBE MPHUHATHIX MPABHI;
BBITIOJIHATh YUeOHbIC ICHCTBUS B YCTHON M TMCbMEHHOW peyu;

NPUHUMATh YCTAHOBJICHHBIC MPaBWjia B IUIAHUPOBAHUM M KOHTPOJIE CIOCO0a
peleHus;

OCYHICCTBJIATDH MOIIArOBEINA KOHTPOJIb IOA PYKOBOACTBOM YYHMTCIIA B JOCTYIIHBIX
BUJIaX y4eOHO-TI03HABATEIILHOM JIEATEIIbHOCTH;

MOHUMATh CMBIC]I HHCTPYKIIMK YYUTEISI U 3aIaHHi, IPEUIOKEHHBIX B y4COHHKE;
BBIIIOJIHATH ICUCTBUS B OIIOPE HA 3aJJaHHBII OPUEHTUD;

BOCIIPHHMMATh MHEHHE M TpemIokeHuss (0 crmocode pelieHus 3aaadyu)
CBEPCTHHUKOB;

B COTPYJHHYECTBE C YyYHUTEIEM, KJIACCOM HAXOJUTh HECKOJIbKO BapHaHTOB
pelieHus yueOHOM 3a1a4u;

Ha OCHOBC BAPHUAHTOB PCHICHUA NPAKTUYCCKHUX 3a/1a4 MO PYKOBOACTBOM YUYHTCIIA
A€JIaTh BBIBOABI O CBOMCTBax HN3Yy4aCMbIX O6”I)€KTOB;

BBIMIOJIHATh y4eOHbIC NCHCTBHSI B YCTHOW, MUCBMEHHOW PEYd W BO BHYTPEHHEM
IUIaHe;

CaMOCTOATCIIBHO OLICHUBATL IIPABUJIBHOCTL BBIIIOJIHCHUA HeﬁCTBHﬂ U BHOCHUTH
HEOOXO0JMMbIE KOPPEKTHBBI B JACHCTBHUS C HATJISITHO-00Pa3HBIM MATEPUATIOM.

Ilo3nasamenvHule:

OCYILECTBIIATh MOUCK HY)KHOM HMH(pOpMalMU, MCIONB3Ysl MaTepuasl ydeOHHMKa U
CBEJIEHUs], [TOJyYEHHbIE OT B3POCIIbIX;

UCIIOJIb30BAaTh PUCYHOUHbIE U CHMBOJHMYECKHE BapHaHThl MAaTEeMaTU4YEeCKOU
3aMnucy; KOAUPoBaTh MHPOPMALIMIO B 3HAKOBO-CUMBOJIMUYECKOH (opMe;

Ha OCHOBE KOJIMPOBAHUS CTPOUTH HECIOXKHbIE MOJIEIM MAaTEMAaTUUYECKUX TTOHITHH,
3aJIJa4HbIX CUTYALIH;

CTPOUTH HEOOJIBIIINE MAaTEMAaTHYECKHE COOOIIEHHSI B YCTHON (hopMe;

IIPOBOAMTH CpaBHEHHUE (10 OJHOMY WMJIM HECKOJIbKUM OCHOBAHUSM, HarjsaHOE U
[0 TPEJCTABICHUIO, COMOCTaBIEHHE M MPOTUBOIIOCTABIEHUE), TOHUMATh
BBIBOJIbI, C/ICJIAaHHBIE HA OCHOBE CPABHEHMSI,

BBIIETISITh B SIBJICHUSIX CYIIECTBEHHbIE M HECYIIECTBEHHbIE, HEOOXOIHUMBbIE U
JOCTaTOYHBIE TPU3HAKU;

IIPOBOAMTDH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BHIBO/IBI;

B COTPYAHHYECTBE C YYHUTEJIEM TMPOBOAUTH KIACCU(PUKALNIO HU3y4aeMbIX
00BEKTOB;

CTPOUTH NPOCTHIE UHIAYKTUBHBIE U JETYKTUBHBIE PACCYXKACHHUS.

[OJ PYKOBOJACTBOM  YUUTENs  OCYILECTBJIATh IIOMCK HEOOXOIUMOH U
JONIOJTHUTENbHON HH(pOpMaIH;

paboTaTh C JOMOIHUTEILHBIMUA TEKCTAMU U 33JaHUSMU;

COOTHOCHUTH COJIEp’)KaHUE CXEMaTHYeCKUX H300pakKeHUH C MaTeMaTH4ecKon
3aIHChIO;

MOJIEJIMPOBaTh 3aJaul Ha OCHOBE aHaIN3a )KU3HEHHBIX CIO’KETOB;

YCTaHABIMBAaTh aHAIOTMM; (OPMYIUPOBAaTH BHIBOJIBI HAa OCHOBE AaHAJOTHUH,
CpaBHEHUs, 0000IICHUS;

CTPOUTH PAaCCYKICHHS O MATEMATUUYECKUX SIBICHUSX;

[I0JIb30BATbCS  DBPUCTUUYECKMMM IPUEMaMU  JUIsl  HAXOXJIEHUS  pEIICHHUs
MaTEeMaTHYECKUX 3ajad.



Kommynukamuenvie:
® [IPUHMMATh AKTHUBHOE y4acTHE B pabOTe MapamMu U TpyHIIaMHU, UCIIOJIb3Ys
pedeBble KOMMYHUKATUBHBIEC CPE/ICTBA;
® JIONyCKaTh CYIIECTBOBAHUE PA3JIMYHBIX TOUEK 3PEHUS;
® CTPEMUTHCS K KOOPAUHALIMY PA3IMYHBIX MHEHUM O MATEMAaTUYECKUX SBJICHUSAX B
COTPYAHUYECTBE; 10rOBapUBATHCS, IPUXOJUTH K OOIIEMY PELICHHIO;
UCTIOJIb30BaTh B OOIICHUH NIPAaBUIa BEXKIUBOCTH;
HCIIOJIB30BAaTh MIPOCTHIC PEUEBBIE CPEACTBA I IIE€PENadd CBOErO MHEHUS;
KOHTPOJIMPOBATh CBOU JACUCTBUS B KOJUIEKTUBHOU padoTe;
IIOHUMATh COAEPKAHUE BOIIPOCOB U BOCIIPOU3BOAUTH BOIIPOCHI;
CJIEIUTH 3a AEUCTBUAMM JPYIMX YYaCTHUKOB B IPOLIECCE KOJUIEKTUBHON
IIO3HABATEJIbHOM NEATEIbHOCTH;
® CTPOHUTH IOHATHBIE JJI TAPTHEPA BBICKA3bIBAHUS U ApIYMEHTUPOBATH CBOXO
MO3ULUIO;
® CIIOJIb30BaTh CPEJCTBA YCTHOIO OOIIEHUS /IS pEIIeHUs] KOMMYHUKAaTUBHBIX
3aza4;
KOPPEKTHO (POPMYIIMPOBATH CBOIO TOUKY 3PEHHS;
IPOSBIISATh UHUIMATUBY B yUEOHO-TIO3HABATENIbHOM J1€ATENbHOCTH;
KOHTPOJIMPOBATH CBOU JACUCTBUS B KOJUIEKTUBHOU padoTe;
® OCYILECTBJIATh B3aUMHBIM KOHTPOJIb.
IIpeaMeTHBIM  pe3yJbTaTOM  M3Yy4YeHUs Kypca sBiISeTcs CPOPMHUPOBAHHOCTH

CIENYIOINX YMEHUM.

CYIIECTBO MOHATHS MaTEMaTHUECKOr0 JJ0KAa3aTelbCTBA; IPUMEPhI 10Ka3aTeIbCTB;
CYILIECTBO MOHATHS aJlTOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCIOJIb3YIOTCA MaTeMaTtudeckue (opMyJsbl, ypaBHEHUS U HEPAaBEHCTBA; NMPUMEPHI UX
IPUMEHEHHUS [yl PEIICHUsI MaTEMaTUYECKUX U NMPaKTUYECKUX 33]1a4;

KaK MaTeMaTHYeCKU OIpezeseHHble (DYHKIIMM MOTYT OIUCBIBAaTh peallbHbIe 3aBUCUMOCTH;
IPUBOJIUTH IPUMEPHI TAKOTO ONUCAHUS;

KaKk MOTPeOHOCTHM TPAKTUKU TPUBEIM MAaTEMaTHYECKyl0 HayKy K HEO0OXOJUMOCTH
pacIIMpeHus MOHATHUS YHCIa;

BEPOATHOCTHBIN XapaKTEp MHOTMX 3aKOHOMEPHOCTEH OKPYXAloLIEro MHpa; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BHIBOJIOB;

KakuM 00pa3oM reoMeTpHusl BO3HHMKJIA M3 MPAKTUYECKHX 3ajau 3eMJIEMEpHs; TpPUMEphI
FeOMETPUUECKUX OOBEKTOB U YTBEPHKACHUN O HUX, BAKHBIX U1 IPAKTUKU;

CMBICI HJACANU3ALNN, MO3BOJLIOIIEH pEIaTh 3aJadd pPeajbHOW JIEHCTBUTEIIBHOCTH
MaTeMaTUYeCKUMHU METOJIaMU, IPUMEPHI OITMOOK, BOZHUKAIOIINX MPHU UI€aTN3alUH;
II0JIb30BATHCS A3BIKOM T€OMETPUU AJIS1 ONIUCAHUS IPEIMETOB OKPYKAIOLIETO MHUPA;
pacrno3HaBaTh F€OMETPUUECKHE (PUTYpBI, pa3IyaTh UX B3aUMHOE PACIIOJIOKEHUE;
n300pakaTb TeOMeTpUYecKHe (UIyphl; BBIIOIHATH YEPTEXKH IO YCIOBHUIO 3a]ad;
OCYIIECTBIIATH IpeoOpa3zoBaHus GuUryp;

pacrio3HaBaTb Ha uYepTeXax, MOJAENIX M B OKpyXKaromeld oOCTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE TeJa, N300paXaTh UX;

B IIPOCTEHMININX CIIydasix CTPOUTH CEYEHUSI U Pa3BEPTKHU IPOCTPAHCTBEHHBIX TE,
IIPOBOAMTDH ONEpalMy HaJl BEKTOPAMH, BBIYUCIATH JIMHY U KOOPAMHATHI BEKTOpa, YroJ
MEXly BEKTOpaMU;

BBIUMCIIATh 3HAYEHUS] T€OMETPUUECKUX BEIMYMH (JJIMH, YIJIOB, IUIOIIafe, 00beMOB), B
ToM yHcie: i yriaoB oT 0 1o 180° onpenenars 3HaUeHUS! TPUTOHOMETPUUECKUX (PYHKITHIA
10 33JJaHHBIM 3HAYCHMSIM YIJIOB; HAXOJAUTh 3HAUYEHUS] TPUTOHOMETPHUECKUX (PYHKIHMHA 1O
3HAYEHUIO OJIHOM U3 HUX, HAXOJAUTH CTOPOHBI, YIJIbl U IJIOUIAJNA TPEYrOJbHUKOB, JJIMHBI
JIOMaHbIX, IyI OKPY)KHOCTH, IUIOIIAJe OCHOBHBIX TI'€OMETpHUYEcKuX ¢Guryp u uryp,
COCTaBJICHHBIX U3 HUX;



pemaTbh reoOMeTpUYECKHE 3a/1a41, OMUPasiCh HA U3yYCHHbIE CBOMCTBA (PUT'yp U OTHOILCHHM
MEXJIy HUMH, TMpPUMEHSsI JOINOJIHUTENbHbIE IOCTPOCHMS, aiureOpandyeckuii U
TPUTOHOMETPUYECKUH aIlapar, UJIed CHMMETPUH;
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKIECHHUS IPU PELICHUM 3a]ad, HCIOJIb3ys H3BECTHBIC
TEOpEMBbI, 00HAPYKUBasi BOZMOKHOCTH JUIsl X UCIOJIb30BaHUS;

pemaTs IpocTelne IIAHUMETPUUECKHE 3a]a4H B IIPOCTPAHCTBE;

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B NMPAKTHYECKOH e TeJbHOCTH

M NOBCEAHEBHOM KM3HHU JIJIS:

OTMCAHMSI PeaTbHBIX CUTYallUi Ha A3BIKE T€OMETPUH;

pacyeToB, BKIIOYAIOUINX MPOCTEHIINE TPUTOHOMETPHYECKHE POPMYJIBI;

pELICHHUS TEOMETPUYECKUX 3a/1a4 C MCIIOJIb30BAaHHEM TPUTOHOMETPUH

pelIeHus] MPAaKTHYECKUX 3a1ad, CBSA3aHHBIX C HAXOXICHHEM TI'€OMETPUYECKUX BETHYHH
(McnoB3ys MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEICTBA);

IOCTPOCHHH T'€OMETPUYECKUMHM HWHCTPYMEHTaMu (JIMHEHKAa, YrOJbHHK, IHUPKYJb,
TPAHCIIOPTHUP).

DopMbl, NEPUHOTUIHOCTH U MOPSIOK TEKYIIIEro KOHTPOJIsI YCIIeBAeMOCTH M POMEKYTOUHOM
aTrecTanuu 00y4YarommMxcs:

Ne HaumeHoBaHue pa3iesioB U TeM CaMocTosiTeJIbHbIE KonTposbHbie
padoThI padoThI

1 [ToBTOpeHmne kypca 8§ kiacca

2 Bekropsl. MeTo1 KoOpAMHAT. 3 2
CooTHOIIEHUS MEXKTy CTOPOHAMU H

3 yriiamu TpeyroibHuka. CraasipHoe 3 1
MIPOU3BE/ICHNE BEKTOPOB

4 JlinHA OKPY>KHOCTH | TIIOMIA/Ib 4 1
Kpyra.

5 JIBroKeHUS. 2 1

6 OO0 akcuoMax reoMeTpHH. 1

7 HauannHrle cBeneHus U3 9
CTCPEOMETPHH.

8 [ToBTOpEHHE. 1




2. Coaep:xaHue mporpaMMbl Y4eOHOI0 Kypca

1. IloBTOpeHue Kypca 8 kiacca

2.BexTopbl. MeToa KOOpPAMHAT

Ilonsitue BekTropa. PaBeHcTBO BekTOpoB. CIllO)KEHHE M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEeKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bekropa. [Ipocreiimme 3a1aun B KOOpAUHATAX. Y PAaBHEHUS OKPYKHOCTH U IIPSMOM.
IIpuMmeHeHre BEKTOPOB U KOOPAMHAT IIPH PEIICHNU 3aau.

Ocno6nas yenb — HAYYUTh YYalllUXCS BBIIOJIHATH JECWCTBUS HaJ BEKTOpPAMHU Kak

HalpaBICHHbIMU OTPE3KaMH, YTO BaXXHO JUIsl IPUMEHEHUS BEKTOPOB B (PU3HMKE; MO3HAKOMUTH C
HCIIOJIb30BAHUEM BEKTOPOB M METOa KOOPJAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1a4.
Bexkrop omnpezeinsercs Kak HallpaBJICHHBIA OTPE30K U IEHCTBUS HaJl BEKTOPaMU BBOJATCA TAK, KAK
3TO MPUHATO B (U3UKE, T. €. KaK JCHCTBUA C HANpaBlIeHHBIMU OTpe3kamu. OCHOBHOE BHUMAaHHE
JIOJKHO OBITH YZIEJEHO BbIpa0OTKE YMEHHH BBINOJIHATH ONEpAllMM HaJ BEKTOpaMH (CKJIa/IbIBaTh
BEKTOPHI 10 IIpaBUjIaM TPEYrOJIbHUKA W MapajljiesorpamMma, CTPOUTh BEKTODP, PaBHBIA Pa3HOCTH
JBYX JTAHHBIX BEKTOPOB, a TAaKXKE€ BEKTOP, PABHBIN NPOU3BEICHUIO JAHHOIO BEKTOpAa HA JAHHOE
YHUCIIO0).

Ha mnpumepax mnokasplBaeTcs, Kak BEKTOPbl MOIYT IPUMEHATBCS K PEIICHUIO
reoMeTpuuecKux 3anad. Jlemorcrpupyercs 3pPpeKTHBHOCT MpUMEHEHHs POPMYIT 11 KOOPAUHAT
CEpeuHbl OTPE3Ka, PACCTOSHUSA MEXIY IBYMS TOYKAaMHU, YPaBHEHHI OKPYKHOCTH M IPSIMOU B
KOHKpPETHBIX T€OMETPUYECKUX 3aJauax, TEM CaMbIM JaeTcs IMpeAcTaBlieHue o0 H3yYeHHH
reOMETPHUECKUX (DPUTYD C IOMOLIBI0 METOJIOB aJIreOpHl.

3.CoOTHOLIEHUSI MEXK1Y CTOPOHAMH H YIJIaMHM TpeyrojbHuka. CkajsipHoe NpOU3BeJAeHHE
BEKTOPOB

CuHyc, KOCMHYC M TaHreHC Yyrja. TeopeMbl CHHYCOB U KOCHHYCOB. PemieHue
TpeyroibHUKOB. CKalsipHOE MPOU3BEICHHE BEKTOPOB M €ro INPUMEHEHHUE B TI'€OMETPUUYECKHUX
3a/1aqax.

OcHosnas yenb — Pa3BUTh YMEHUE YYaAIIUXCS MPUMEHATh TPUTOHOMETPHUUECKHI

amnmapar Mpu perIeHNH TeOMETPHUECKUX 3a1ad.
Cunyc u xocunyc mroboro yrma ot 0° go 180° BBOAATCS € TIOMOIIBIO EIUHUYHOMN
MOJTYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB W KOCHHYCOB W BBIBOJMTCS €I€ OJHa
(dbopMyIa mIomaay TpeyroJbHUKa (MOJOBUHA MPOU3BEACHHS IBYX CTOPOH HA CHHYC YIJla MEXIY
HUMH). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkanspHoe TpOU3BEICHHE BEKTOPOB BBOAMUTCS Kak B (u3HKe (MPOU3BEACHHE UIUH
BEKTOPOB Ha KOCHMHYC yrja MeXJy HuMH). PaccmarpuBaroTcs CBOWMCTBA CKaJISPHOTO
MIPOU3BENICHUS U €0 IPUMEHEHHE MPU PEIICHUH T€OMETPUUYECKHX 3a/1a4.

OcHOBHOE BHMMAaHHE CIEAYeT yJEIUTh BBIPAOOTKE MPOUYHBIX HABHIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO ammapaTa Npu pelieHud TeOMETPUUECKUX 3a/1ay.

4.]I1MHA OKPYKHOCTH U IUIOIIAAb KPYyra

[IpaBunbHBIE MHOTrOyrojapHUKH. OKpYKHOCTH, ONMCaHHAas OKOJIO IPaBUIIBHOTO
MHOTOYTrOJIbHHKAa M BIUCaHHass B Hero. llocTpoeHue mnpaBUIIBHBIX MHOTOYTrOJBHHUKOB. JljinHA
okpykHoCTH. [lmomans kpyra.

OcHosHas yenb — PaCUIMPUTh 3HAHUE YYalIUXCSl O MHOTOYI'OJIBHMKAX; pacCMOTPETh
IMOHATHUA AJIUHBI OKPYKHOCTHU U INIOIIAJIU Kpyra u (bOpMy.]'II)I I UX BBIYHCJICHUS.

B Ha4dalie TEMBI JacTCsa OIMpCACIICHUC IIPaBHUIIBHOTO MHOTI'OYI'OJIbHUKaA nu
paccMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMMCAHHOW OKOJIO MPAaBMUJIBHOTO MHOTOYTOJIbHUKA
Y BIUCaHHOW B HEro. C MOMOIIBI0 OMMCAHHOM OKPYKHOCTH PELIAKOTCA 3a7a4u O MOCTPOCHHUU TTpa-
BWJIBHOTO IIECTUYTOJIbHUKA U MTPABUIILHOTO 2 ra-yrojibHUKA, €CIIH 1aH MPABUIbHBIN I'a-yrOJbHUK.



@opMyIbl, BBIPAXKAIOIIUE CTOPOHY MPABUIBHOIO MHOIOYTOJIBHUKA W PaJnyC
BIIMUCAaHHON B HETr0 OKPYKHOCTH Ye€pe3 PaauyC OIMUCAHHOW OKPYXHOCTH, HCIHOJB3YIOTCS MpPH
BbIBOJIE (OPMYJ JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra. BeIBoj omupaercss Ha WHTYUTHBHOE
MIpe/ICTaBJICHUE O IMpejaesie: MPU HEOrPAaHWYCHHOM YBEJIMYEHHM YHCIAa CTOPOH MPaBUIBLHOTO
MHOI'OYI'OJIbHUKA, BIIMCAHHOIO B OKPYXHOCTb, €ro IEPUMETP CTPEMHUTCS K [UIMHE JTOH
OKPY>KHOCTH, a IUIOLIa/Ib — K IJIOLIAJAHU Kpyra, OrpaHUYEHHOTO OKPYKHOCTBIO.
5./1BuskeHust

Otobpaxkenue miockoctd Ha cebs. [lomsarume nBmwxkenus. OceBas M LEHTpaJbHAas
cummetpuu. [lapamnensHelil nepenoc. [loBopot. HanoxxeHus u 1BU>KeHUS.

OcHoBHas 11eJIb — [MO3HAKOMUTH YYalIUXCs C MOHSITHEM JIBI)KEHHUS U €r0 CBOMCTBaMH,
C OCHOBHBIMHU BHJIAMH JIBH>KEHHH, CO B3aMMOOTHOIICHUSIMU HAJIOKEHUN U JBUKEHUM.

JIBu>KeHHe TIIOCKOCTH BBOJUTCS Kak OTOOpa)K€HHE MIIOCKOCTU Ha cedsi, COXpaHsIolee
paccrosiHue Mexay Toukamu. llpu paccMOTpeHMM BHUIOB JBUKEHMH OCHOBHOE BHUMAaHUE
yAENseTCsl MOCTPOSHUI0 00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYroJbHUKOB IpPH OCEBOW U
LHEHTPAJILHOW CHUMMETPHSX, NapajyieIbHOM IepeHoce, nmoBopore. Ha »(dexTHpIX mpumepax
MTOKAa3bIBAETCs MPUMEHEHHE IBUKEHUI MPU PElIeHUH FeOMETPUUECKUX 3a/1a4.

[lonsiTe HaJOXKEHUSI OTHOCUTCS B JAHHOM Kypce€ K 4YMCIYy OCHOBHBIX IOHSATHH.
Jloka3pIBaeTCs, YTO TMOHSATHS HAJIOXKEHHUS W JIBIDKEHUS SIBISIOTCS SKBUBAICHTHBIMH: JH000€
HaJIOKEHHE SBJSETCS ABMKEHUEM IUIOCKOCTU M 00paTHO. M3yueHue noKa3aTesbCTBa HE SIBISETCS
00s13aTeNbHBIM, OJTHAKO CIIEYET PACCMOTPETh CBSI3b MOHSATHI HAJIOKEHUS U IBHXKEHUS.

6.00 akcuomax reomeTpuu
Becena 06 akcmomax reoOMeTpHH.
OcHosnas yenb — JnaTh Oosiee TIIyOOKOE MPEACTaBICHHE O CHCTEME AaKCHOM
IJIAaHUMETPHUU U aKCUOMATHUYCCKOM MCTOAC.
B nmanHOl Teme pacckas3bIBaeTCsi O Pa3IMYHBIX CHCTEMaxX aKCHOM T'€OMETPHH, B YaCTHOCTU O
pa3IMYHBIX CrI0c00axX BBEACHHUS IOHATHS paBEHCTBA (GUTYP.

7.HayajbHbIe CBeICHUS U3 CTEPEOMETPHHU

IIpenmer crepeomerpun. ['eomerpuueckne Tena M MOBEPXHOCTH. MHOIOTrpaHHMKH:
npu3Ma, MNapajuiejienunesn, nupamuaa, (GopMysbl Uil BbIUMCIEHHS UX o00beMoB. Tema wu
MOBEPXHOCTHU BPALIEHHUS: IWINHAP, KOHYC, cdepa, map, GopMyJIbl A BBIYUCICHUS UX MJIoLIa el
MOBEPXHOCTEN U 0OHEMOB.

OchosHasi yenb — JaTh HadalbHOE IPEJACTABICHUE O TeJaX M IOBEPXHOCTIX B

MIPOCTPAHCTBE; MO3HAKOMUTDH YYAIUXCSI C OCHOBHBIMH (POpMYJIaMU JUIsl BBIUMCIIECHUSI TUIOIIA e
MOBEPXHOCTEN U 0OBEMOB Tell.
PaccmoTpenue nmpocTelnmux MHOIOIpaHHUKOB (IIPU3MBI, Mapajuieenunesia, IupaMuabl), a TaKxKe
Tel M TOBEPXHOCTEW BpalleHus (UMWIMHIpA, KOHYyca, chepbl, mapa) MPOBOJUTCS Ha OCHOBE
HarjsiAHBIX MPEJICTaBICHUN, O3 NpPUBICUEHHUS] aKCHOM crepeoMeTpun. DopMynbl IS
BBIUUCIIEHUS] 00BEMOB yKa3aHHBIX TeJl BBIBOAATCSA Ha OocHOBe NpuHuuna Kasambepu, Gopmyiisl
JUIs BBIUMCIIEHMSI TUIonIaell OOKOBBIX MOBEPXHOCTEH IMJIMHApPAa U KOHYCa IMOJIY4aroTcs C I0-
MOIIBI0 pa3BEepPTOK J3TUX MOBEpXHOCTeH, ¢(opmyna miomamn chepsl NpUBOIUTCA  0O€3
000CHOBaHUS.

8. lloBTOpenue. Pemenue 3agau



3. Hoypquo - TEMATHYE€CKOC€ IIJIAHUPOBAHHE 110 TCOMETPUH 9 KJs1acca
(yuebnuk aBT.: JI.C. Atanacs u ap unu B.®. Byty3os u ap. «[eomerpus 7-9», M. «IIpocBemenue)

Ne Tema paznena ypoka | K-Bo | Tum/ [Tnanupyemble pe3yabTaTbl 00y4eHUs Buns n Kontpous
yp yac. | popma | OcBoeHHE MIPEAMETHBIX 3HAHUIMA VYV (opmer
OK ypoka KOHTPOJIA

a

[ToBTopenue (3)

1 TpeyroapHUKH. 1 C3VYH | ®opmupoBanue MPENCTABIIEHUS o | Pazeutue ymenuit paborats | CII, BII,
IToxo6HBIE 31UM | reomeTpun KaK 0 4acTH OOIIEYEIOBEUECKOHN | C yueOnbm | CP, PK,
TPEYTOJIbHUKH. KyJIbTyphl, (OopMe ONHCaHHA U 0cO000ro | Maremaruyeckum TekctoMm | PO
CooTHoIIEHUS MEX Y METOJla  TO3HaHMSI  JEHCTBUTENBHOCTH; | (AHANM3UPOBATh, W3BJIEKATh
CTOPOHAMH U yIJIaMU ¢dbopmupoBaHue IIPENICTaBICHHUS 00 | HeOOXOIUMYIO
TPEYrOJIbHUKA OCHOBHBIX  H3y4aeMbIX (Qurypax Kak | uHpopMamumo), TOYHO W

2 | YUeThlpeXyroJbHUKH. 1 C3VYH | BaXHEHIIMX MaTEeMaTUYECKUX MOJENAX, | TpPaMOTHO BbIpaxaTb cBou | CII,
[TapamiensHble U 3MM | NO3BOJSIIOIIMX  ONMCHIBATH M M3y4darb | MplcIM B ycTHOM  u | BII,
NEPIEHANKYJIAPHBIE peanbHbIC IIPOLIECCHl U SIBJICHUS; OBJIAJICHUE | IMCbMEHHOMN peun 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 IpeaAMETOB OKPYIKAIOIIETO MHpa; Pa3BUTHUEC | TEPMUHOJIOTUU u | CP, PK,
Brucanusie u YOC3 | IpoCTpaHCTBEHHBIX IIPEACTABICHUH, | CHMBOJIUKH, pOBOAUTE | OO,
OIMCaHHbIE M300pa3UTENbHBIX  YMEHHH, HaBBIKOB | KJacCU(PUKAIUH, 1P
TPEYTOJIbHUKU U F€OMETPUYECKUX MOCTPOCHMH; | Joruyeckue O0OOCHOBaHMS, | 3
YETBIPEXYTOJIbHUKA (hopMHpOBaHHE CUCTEMAaTUYECKUX 3HAHUM O | T0Ka3aTenbCTBa

IUIOCKUX  (urypax ¥ HX CBOMCTBAxX, | MaTeMaTHYECKHX

pa3BUTHE YMEHUN NPUMEHATh WX JUIA | YTBEPKICHUN,  OLECHUBATH
pelieHus T€OMETPUUYECKUX 3a/1a4, | JOTUYECKYI0 IPaBUIBHOCTH
MOJCJINPOBAaTh peajbHblE CHUTYallMM Ha | pacCyKJICHHI, paclo3HaBaTh
SI3BIKE TE€OMETpUH, UCCJIENOBATh | JIOTUYECKA  HEKOPPEKTHBIE
ITIOCTPOEHHBIE MOJIEJIM C MCHOJIb30BAHUEM | PACCYKJICHHS




F€OMETPUYECKUX TIOHATUH U TEeOopewm,
anmnaparta anreOpbl, peuarb MPaKTHYECKHe
3a/layd, CBSI3aHHBIE C  HaXOXICHHEM
TFE€OMETPUUYECKUX BEJINYMH.

PeryasitTuBHble:
LeJIeTIoNaraHue,
caMOOIpeIeIeHHE,
CMBICTIO00pa3oBaHue,
KOHTPOJIb
IMo3HaBaTeabHBbIE:

aHallu3, CHHTE3, CPaBHEHHUE,
0000111eH1E, AHAJIOTHSL.
KomMMyHnKaTHUBHbBIE:
IJIAHUPOBAHUE  JICWCTBUM,
BBIpQXECHHE CBOUX MBICTICH,
apryMeHTaIus CBOETO
MHEHUS, y4eT  MHEHHH
COYYEHUKOB

I'nasa IX. BekTopsi (8)

45

[TonsiTue BexkTOpa

NHM
31UM

6-8

Cnoxxenue u
BBIYMTAaHUE BEKTOPOB

NHM
31M
C3YH

YMHOKEHUE BEKTOPOB
Ha YHUCIIO

NHM
3UM
C3VH

10

HpI/IMCHeHI/Ie BCKTOPOB
K PCIICHUIO 3a1a4

NHM
31M
C3YH
YOC3

DopmyJIMPOBATH OIpEAEICHUS u
WUTIOCTPUPOBATh TOHSATHS BEKTOpa, €ro
JUIMHEI, KOJUJTMHEAPHBIX u PaBHBIX
BEKTOPOB; MOTHUBHUPOBATH BBCJICHHUC
MOHATAM W  JACHUCTBUM, CBSI3aHHBIX C
BEKTOPaMHU, COOTBETCTBYIOLIUMU
MpUMEepaMu, OTHOCSIIIUMUCS K PU3UIECKUM
BEKTOPHBIM BEJIMYHHAM,; IIPUMEHSATH
BEKTOPbl M JICUCTBUS HaJd HUMHU IIpU
pELIEHUHU TEOMETPUUECKUX 3a1a4

PeryasituBHble:
KOHTpOJIb,
OIICHKA.
Io3HaBaTebHbIC:

aHaJlu3, CUHTE3, CPaBHEHHUE,
00001IeHME, aHaJIOT U,
cepuanus, KiacCupuKanus;
UCIIOJBb30BaHUE  3HAKOBO-
CUMBOJINYECKUX  CPEJCTB,
MOJIETTUPOBAaHUE u
npeoOpa3oBaHue  Mojenen
Pa3HbBIX TUIIOB;

BBITIOJIHEHUE JIEUCTBUU MO
AITOPUTMY;

MOJIBEJIEHUE MO/ IOHSATHE
KommyHukaTnBHbIC:
KOHTPOJb JIEUCTBUSA
napTHepa, BBIPAKECHHE

KOppeKLHs,

CIL BII,
YO

CTIL, BII,
YO, T, CP

CIL, BIL,T

CTIL BII,
YO, T,
CP, PK,
TP

3

10




CBOHUX MBICJIEN U
aprymeHTanus CBOEIo
MHEHUSI C  JIOCTAaTOYHOM

HOJIHOTOU Y TOYHOCTBKIO.

11 | Ilpumenenue 1 YMeTb HAXOAUTh JUIMHY OAHOTO BEKTOPA, Ilpu svinonnenuu pabomsi KP K/pNel
6€KmMOpPO06 K peuieHuio BBIPAKEHHOTO Yepe3 IPYrue BEKTOPHI, VUaupuiics 00aHCeH
3a0ay WCIIO0Jb3Ys CBOMCTBA JEHUCTBUM C nokaszams o0bs3amesnbHbvle
BEKTOPaMH, MPUMEHSTD JUIsl pEeIICHUS pe3yibmamsl 00Y4eHUsL:
reOMEeTPUUYECKUX 3a7au. C60U 3HAHUS
onepayuti ¢ 6eKmopami,
NpUMeHsis npu
Heobxooumocmu
couemamenvHbwlll,
nepemecmumensublil u
pacnpeoenumenbHblli
3aKOHbI
I'naBa X. Mertoa koopauHnar (10)
12- | KoopauHatel BeKTOpa | 2 NHM | OOBsACHAT M WIUIIOCTPUPOBATh NOHATHS | PeryasiruBHbIe: CIl1, BII,
13 3UM | npAMOYroJbHOM  CHUCTEMBI  KOOPAMHAT, | KOHTPOJIb, koppekuus, | CP,
KOOpAMHAT TOYKM M KOOPJMHAT BEKTOpA; | OLICHKA, BoseBas | ®O
BBIBOJIUTh M WCIIOJIB30BaTh TPU PEHICHUU | CAMOPETYJISIINS,
— 3a1a4  GOpMyJibl KOOPJIMHAT CEPEIUHBbI | BHINOJTHEHUE poOHOTO
14- | Ilpocrefimme sanam B | 2 HHM 0Tp631<a,(b FI)[J'IEHH BGK"Pi“Opa, paccf)rosmm y4eOHOr0 )IefICTBI:/ISI u | CIL BIL,
25 | KoOpAMHATaX SHM MEXAy JABYMsS TOUYKaMH, YypaBHEHHUsA | PUKCUpOBaHUE CP, PK,
OKPY>KHOCTH M TIPSIMOM. WHUBUIyaJIbHOTO Yo
[IpuMeHsITh MONY4YeHHBIE 3HAHUS TpU | 3aTPyAHEHUS B MPOOHOM
16- | YpaBHeHue 3 MHM | peleHuHu 3aad 1 JoKa3aTelabCTBa TEOPEM. | JIECHCTBHH. CII, BIT,
18 | okpyXHOCTH. 3UM | PopmupoBanue npencraBiaeHuid o cBa3H | [lo3HaBaTeJbHbIE: CP, PK,
YpaBHEeHHE IPAMOii. C3VH | Mexny T€OMETPUUECKUMHU U | aHaJu3, CUHTE3, CPaBHEHUE, | T

Pemenue 3agau

aHPe6paI/I‘{CCKI/IMI/I IMOHATHAMHA, TICPEBOAC C

00001IeHME, aHaJIOT U,

11




19-
20

Penrenue 3amau

C3VH
YOC3

A3bIKa TEOMETPUM 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

21

Konmponvnana paboma
Ne 2 no meme «Memoo
Koopounam)

K3y

YMeTb HaXOAUTh KOOPAUHATHI U JUTUHY
OJIHOT'O BEKTOPA, BEIPAXKEHHOTO Yepe3
JIpYrUe BEKTOPBI, UCIIONIb3Ysl CBOMCTBA
JEUCTBUN C BEKTOPAMH, IPUMEHATH METOJ
KOOPJAMHAT JUISl PEIICHUsI TEOMETPUYECKUX
3a/1a4; UCIOJIb30BaTh YPAaBHCHUE
OKPYKHOCTH Y IIPSIMON TP pEILICHNUN
3a/1a4 ¥ COCTABJIATh YPAaBHEHUE
OKPY’KHOCTH U IIPSIMOM 10 YCIIOBUSM
3ana4yn. OnpenensaTh B3aUMHOE MOJI0KEHHE
MIPSIMOM ¥ OKPYXKHOCTH, OKPY>KHOCTH H
TOYEK, UCIIOJIb3Ysl YPABHEHHUS OKPYKHOCTH
Y KOOPJIMHAT TOYEK; ONPEIEIATh BUI U
CBOMCTBA (pUTypHI 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 XI. CooTHOLIEHHSI MEKTY CTOPOHAMH W YrjiaMH TpeyrojbHuka. CkaJisipHoe npou3sseneHue BekTopos (114 )

22- | CuHYyC, KOCHHYC 3 NHM
24 | TaHTeHC yria 31UM
C3YH
25- | CooTHOmIEHUS MeXTy | 4 NHM
28 | cropoHaMH U yrilaMu 3UM
TPEyroJbHUKA
29- | CxansipHoe 2 NHM
30 | nmpousBeneHue 31UM
BEKTOPOB C3VH

dopmynaupoBaTh M WJUIIOCTPUPOBATH
OIpeJIeJIEHUs] CUHYCa, KOCUHYCa U TaHIeHca
yraoB ot 0 no 180°; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKJIECTBO "
(dbopMyIbl npuBeAeHUs; HOpPMYIHpPOBaTh U
JOKa3plBaTb ~ TEOPEMBI  CHHYCOB  H
KOCHHYCOB, MPHMEHSTh UX IPH pPEHICHUU
TPEYTOJIbHUKOB; OOBSICHSATB, Kak
HCIOJIb3YIOTCS TPUTOHOMETPUUECKHE
dbopMysIBl B M3MEpPUTENBHBIX paboTax Ha
MECTHOCTH; (OPMYIUPOBATH ONPEICICHUS
yria MeXAYy BEKTOpaMH U CKaJsPHOTO
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




31

Penrenue 3amau

C3VH
YOC3

(dhopMyIly CKaJsIpHOTO MPOU3BEIACHUS Yepe3
KOOpAMHATHl BEKTOPOB; (popMynupoBaTh U
00OCHOBBIBaTh YTBEPXKJACHHUE O CBOMCTBAxX
CKaJSIPHOTO IIPOM3BENEHUS; HCII0JIb30BATh
CKaJS[pHOE TMPOU3BEACHUE BEKTOPOB IpHU
pelIeHnu 3a1a4

000011eHHE, aHaJIOTHS,
cepuarsi, Kiaccuukanus;
UCIOJb30BaHUE  3HAKOBO-
CHUMBOJIMYECKUX  CPEJCTB,
MOJICJINPOBAHHE u
npeoOpa3oBaHue  Mojenei
pa3HbIX TUIIOB;

BBIIIOJIHEHUE JECUCTBUU MO
aITOPUTMY;

MOJBEICHUE IO/ TIOHSTHE,
YCTAQHOBJICHHE  IPUYMHHO-
CJICJICTBCHHBIX CBs3€IA,
JI0Ka3aTeiabCTBO, IOMCK U
BbIJIeJIeHUE HH(DOpMAIIH
KoMmmyHnkaTuBHbIe:
IUIAHUPOBAaHHE  Y4eOHOTO
COTPYAHUYECTBA,
a/IeKBaTHOE HCIOJIb30BAHUE
pEeueBBIX  CpPEACTB  JUIf
pemeHHs
KOMMYHHUKAIIMOHHBIX 33]ay.

CTL, BII,
CP, PK,

32

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 KOOPJWHATAMH,
OTIPECIIATH YIoJl MEXKy 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
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A0Ka3aTeJIbCTBa TCOPEM.

B0O3MOIHCHOCNIb NOKA3ANb
C60U YMEHUS npu peuteHuu

Mpey201bHUKO8

I'nasa XII. JIimHA OKPY:KHOCTH M IJI0omAabL kpyra (12)

33 | IIpaBuibHBIC 1 NHM | ®opmynupoBaTh onpezeneHue | PeryiasiTuBHbIe: CIl1, BII,
MHOT'OYTOJIbHUKHU 3UM | npaBUIBLHOIO MHOT'OYTOJIbHUKA; | TIJITAaHUPOBAHMUE, CP, PK,

(hopMyIIMpOBaTh U OKA3bIBaTh TEOPEMBI 00 | IIeJernojaranue, KOHTPOIIb,

34 | OKpY>KHOCT®, 1 MHM | OKpyXHOCTSIX, ONMCAHHOU OKOJIO | KOPPEKIIHS CIl1, BII,
BIIMCAHHAS 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, aHaJorusi,

35 | OKpy»KHOCTB, 1 MHM | iomaayu MpaBUIBHOIO MHOTOYTOJIBHUKA, | cepuanus, kinaccuukanus; | CII, BII,
oIMcaHHasg OKOJIO 3UM €ro CTOpOHBI M paauyca BIUCAHHOMU | MOABeNeHME moj mnoHsatue, | CP, PK,
IPaBHILHOIO MHOT'O C3VYH | OKpyXHOCTH; pemarb 3a1a4u Ha | YCTAHOBJIEHUE  MNPUYUHHO- | DO
YrOJbHUKA MOCTPOCHUE MPaBUJIBHBIX | CJIEICTBEHHBIX CBsI3€H,

36 | ®opmyssl s 1 MHM | MHOTOYTOJIbHUKOB; OOBSICHATH IOHSTHUS | TIOCTPOCHUE noruyeckoi | CIT, BII,
BBIUHMCJICHHE IUIONIAIN 31UM JUIMHBI OKPYXKHOCTHM M IUIOIIANN Kpyra, | Henu paccyxuaenui, | CP,
IPaBUIIEHOTO BBIBOAUTH  (POpPMyJBl  JUIsi  BBIYUCICHHUSA | I0KA3aTEIbCTBO, T
MHOT'OyTOJIBHHUKA, €TO AJIWHBI  OKPY>XXKHOCTM W OJIMHBI YT, | CAMOCTOATCIIBHOC CO3OaHUC
CTOPOHBI U pajuyca IJIOIIAAM Kpyra W IUIOIIAAu KPYrOBOTO | AJITOPUTMOB JAESTEIbHOCTH,
BIIMCAHHOM CEeKTOpa; TPUMEHSATH 3TU (OPMYJBI TPH | BHINOTHEHUE JEHCTBUN 110
OKPYKHOCTH peuieHuu 3a1a4y AITOPUTMY;

37 | Iloctpoenue 1 NHM OCO3HAHHOC u | CII, BII,
MPaBWIbHBIX MHOTO 3UM IIPOXU3BOJIBHOC IIOCTPOCHHUE | CP
Yr'OJIbHUKOB PEYCBOro BhICKa3bIBaAHUA.

38 | JlmuHa OKPY>KHOCTH 1 NHM KommyHuKaTHBHbIE: 5 CIl1, BII,

3UM BBIPa)KEHUE CBOMX MBICIEH U | YO
aprymeHTanus CBOETO

39 | Ilnomans kpyra 1 NHM MHCHIA € JIOCTAaTOuHOH | CTT, BII,

3UM IOJHOTOM ¥  TOYHOCTBIO, | YO

aJICKBATHOC MHCIIOJIb30BaHUEC
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40- | JImuHa OKPY)KHOCTH U NHM peueBsix  cpencts  qis | CII, BII,
41 | nnoumanp kpyra. Ca3b 31UM pelieHus PK,

Mexay hopmynamu C3VH KOMMYHUKAIIMOHHBIX 3aaad, | T

JUISL BBIYMCIICHUS y4e€T  pas3HbIX  MHEHUH,

IIoIaAeH Kpyra u KOOP/IMHUPOBaHUE B

IUI0IA1ed BIMCAHHBIX COTPYJIHUYECTBE,

Y OIIMCAHHBIX JOCTH)KEHUE

IIPaBUJIbHBIX JIOTOBOPEHHOCTEM.

MHOT'OYTOJIbHUKOB
42- | Pemenue 3amau C3VH CII, BII,
43 YOC3 1P

CP, PK,

44 | Konmponvnaa 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, T1yTH. Y METh IPUMEHSTh
CBOMCTBA (PUTyp MPH 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 OKPYHCHOCIU U
ONUHBL OV2U OKPYIHCHOCTU,

dopmyn nrowaoeti uayp,
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Buinycknux noayuum
B03MOIHCHOCIY!

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

PABHOCOCMABIIEHHOCIU
I'maBa XIII. JIBu:kenue (8)
45 | IloHsTue IBUKCHUS NHM | O0bscHATb, 4YTO Takoe OTOOpaxkeHue | PeryisiTuBHbBIE: CI1, BII,
IJIOCKOCTH Ha ce0si, 1 B KaKOM Cllydae OHO | KOHTPOJIb, KOPPEKITHS,
46- | Cummetpusi. OceBas 3UM | Ha3bIBaeTcs JIBUDKEHUEM TUIOCKOCTH; | OILICHKA, Bonenas | CP, PK,
47 | cummerpus, C3VYH | OOBSCHATH, YTO TaKOE€ OCEBas CHUMMETPHS, | CAMOPETYIISIIHS (O]0)
[EHTpaIbHAs IEHTpalIbHAS CUMMETpHUs, mapauienbHbiii | [lo3HaBaTebHBIE:
CUMMETpPHS MePEeHOC W IOBOPOT; OOOCHOBBIBaTh, 4YTO | aHAJIU3, CUHTE3, CPAaBHCHHE,
- 9TH OTOOpa)KeHWs IUIOCKOCTH Ha cebs | o0olieHue, aHaJIOTHS,
48- | [apannenbHerii MHM | g giores JBIKEHUSIMH; OOBSICHITH, KAKOBA | CepHaIvs, KJIaCCH(PUKALIKS; CP, PK,
49 | meperoc  moBopoOT SUM | pgay, MEXTY JIBHDKCHHSIMHU U | KOHTPOJIb u OIICHKA @0
C3VH HAJOXEHHUSIMH; UJUTFOCTPUPOBATh OCHOBHBIE | TIpollecca H  Pe3yJbTaToB
BHJIBI JBMIKCHUI, B TOM YHCJIC C ITOMOINBIO | IEATEIbHOCTH,
50- | Pemrenne 3amau C3YH | KOMIIBIOTEPHBIX IPOTPaMM. MOJIETTUPOBAHUE ¥ [ CTI, BII,
51 YOC3 HIOCTPOCHHE, CP, PK,
npeoOpa3oBaHre MOJIEIH T
KoMMyHuKaTHBHbBIE:
IUIAaHUpOBaHWE  y4eOHOro
COTPYIHUYECTBA, KOHTPOJIb
JIEHCTBUS napTHepa,
BBIPQKCHUE CBOUX MBICIICH H
apryMeHTaIus CBOETO
MHEHHSI C  JIOCTaTOYHOM

MHOJIHOTOU Y TOYHOCTBIO.
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52 | Konmponvhas 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, 10Ka3bIBATh YTBEPKACHUA | UX 0Opa3vbl npu 3a0aHHOM
C TIOMOIIBIO TMOHSATHH JIBHKEHUS U €T0 O0BUIICEHUU C NOMOUBIO
CBOICTB uepmedsiCHvIX
UHCMPYMEHMO8, U UMeem
B03MOIACHOCMb NOKA3AMb e
JHce YMeHUs. ¢ NOMOWbIO
YUPKYIA U TUHEUKU
I'naBa XIV. HavajibHble cBelleHUsI U3 cTepeomMeTpun (8)
53- | MHOrOorpaHHUKH 4 NHM | OOBACHATH, 4TO TaKO€ MHOIOTPaHHUK, €ro | PeryasiruBHbIe: CII1, BII,
56 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 OOKOBbIE pEOpa, kakas | [lo3HaBaTebHbBIE:
57- | Tena i NOBEPXHOCTH 4 MHM Ipyu3Ma Has3bIBaeTCs IMPsAMOM M Kakas | aHAJIW3, CHHTE3, CPAaBHEHHE, CIL, BII,
60 | Bpamenms SHM HaKJIOHHOM, YTO TaKoe BBICOTA MPU3MBI, | 0000IIeHHE, aHAJIOTHs, CP, PK,
C3VH | cakas npu3Ma HA3BIBACTCS | CepuaIus, KiIacCupuKaIms; @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,
napajjiesnienunena;  OOBACHATb,  KaKOH | BhIBEACHUE CIIEICTBUH,
MHOTOTPaHHUK HA3bIBACTCS NUPAMUAOU, | KOHTPOIb u OIICHKA
YTO TaKOoe€ 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 TeJO Ha3bIBaeTCs MHIMHIPOM, 4TO | KOMMyHHMKATHBHbBIE:
TaKOE €ro och, BHICOTa, OCHOBAHUS, PaJInyC, | MIIAHUPOBAHUE y4ueOHOro
OOKOBass ~ TIOBEPXHOCTh,  OOpa3yroIue, | COTPYIHUYICCTBA;
pa3BépTka OOKOBOM MOBEPXHOCTH, KAKMMH | IOCTAHOBKAa  BOMNPOCOB U
dbopMylnamMu  BeIpakaroTcsi  00bEM U | cOop MHpOpMAIUY;
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, pa3BépTKa OOKOBOIl | 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 BBIpaKalOTCS O0BEM IMapa M
miouiaab cdepsl; n300paxkaThb "
pacrio3HaBaTh Ha  PHUCYHKax  IMpH3MY,
napajuiefienunesa, MnUpamMuay, UIHHID,
KOHYC, II1ap
Akcuombl (2)
61- | O6 akcuomax 31M | O3HaKOMIJIEHHE C CUCTEMOI aKCHOM, PeryasituBHble: CP
62 | reomeTpun C3YH | nonoxeHHbIX B OCHOBY U3Y4€HUs Kypca KOHTPOJIb, KOPPEKIIHS, PK
reoMeTpuu, (GOPMUPOBAHHUE TIPEICTABIICHUS | OLIEHKA @0

00 aKCHOMAaTHYECKOM ITOCTPOSHUHN
reomeTpun. DopMUpPOBAHUE TPEACTABICHUS
00 OCHOBHBIX ITalax pa3BUTHs T€OMETPHH,

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

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

IToBTOpenue (6)

Pemenue 3amay 6 C3VH
68 YOC3

CucremaTtu3zanus 3HaHUN IO TEMaM Kypca
reoMeTpuu 7-9 Kiaccos,
COBEPILIEHCTBOBAHNE HABBIKOB PEIICHUS
3ana4y. DopMUpOBaHUE YMEHHUS PelIaTh
3a/1a4u ¢ KPaTKHUM OTBETOM, C BEIOOpOM
OTBETA, C PA3BEPHYTHIM PELICHUEM.
[ToBTOpEHME ATOPUTMOB PEIICHUS 33124
Ha JIOKa3aTeIbCTBO.

PeryasiTuBHbIe:
KOHTPOJIb, KOPPEKIIUS,
OLICHKA
IHo3HaBaTenbHbIC:
KOHTPOJIb U OLIEHKA
npolecca 1 pe3yibTaToB
JIeSITEIIbHOCTH
KommyHnkaTuBHbIe:
BBIPAKEHHUE CBOUX MBICIIEH C
JIOCTAaTOYHOM MOJIHOTOM 1
TOYHOCTBIO;
UCIOJIb30BaHUE KPUTEPUEB
JUI1 0OOCHOBAHUS CBOETO
CYKIEHUS

PK,
CK,
BK,
yo,

[IpuHsATEIE COKpALIEHUS:

NHM — n3zy4yenue HOBOro marepuaia

3UM — 3akperieHue U3y4eHHOT0 MaTepurasa

C3VH — coBepuieHCTBOBaHNE 3HaHUMN, YMEHUH, HABBIKOB
YOC3 — ypok 0600111eHUSsI U CUCTEMATU3aI[UH 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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