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Pa6oyan nporpamMMa no reoMeTpum

9 knacc

OcHoBHOe o6uee o6pa3oBaHue

CocTaBnieHa Ha ocHose paboyeit Nporpammsbl K y4ebHuky J1.C. ATaHacaHa u ap. FeomeTpus
7-9 knaccol/Coct. B.®. ByTy308B.- 2-e u3a., aopab.-M.: MpocselieHne,2013

CocraBuna
l'ypuesa 3.E.
yuuTenb MaTeMaTUKu

nepBoi KBaIM(PUKALMOHHOW KaTeropmum

2022r

MoAacHUTeNnbHanA 3anucka

Pabo4as nporpaMma no MaTemMaTuke COCTaB/eHa Ha OCHOBe heaepanbHOro KOMNOHEHTa
rocyAapCTBEHHOro CTaHAapTa OCHOBHOO 06wero 06pasoBaHus C yHETOM NpUMepHoit
nporpamMmbl OCHOBHOro o6Liero 06pasoBaHus No MaTeMaTUKE U HAa OCHOBE:

paboyeit nporpammel k y4ebHuky J1.C. AtaHacsiHa u ap. FleomeTpus 7-9 Knaccel/Cocr. B.®
ByTy30B.- 2-e u3a., gopab.-M.: lNpoceeweHune,2017 :

Paboyas nporpaMma KOHKPETU3NPYET coaepxaHne NpeaMeTHbIX Tem 06
cTaHaapTa u Aaet pacnpeAeneHue y4ebHbix 4acos no pasaenam kypca
yaca B Hepento, 34 Heaenb, BCero-68 yacos).

PasoBaTenbHoro
«'eomeTpus 9» (2
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NNAHUPYEMBIE PEZY/IbTATEI OCBOEHNA YYEBHOIO NPEAMETA

Mporpamma obecneynBaeT AOCTUKEHNA CEAYIOUMNY PEBYNLTETOR OCBOEHNS
o6pazoeaTensHoi NPorpammel OCHOBHONO O6WeEro obpazoeanna’

JINYHOCTHbBIE!

o HOPMUPOBAHNE OTBETCTBEHHONO OTHOWEHUA K YYEHNIO, FOTOBHOCTY ¥ CROCOBHOCTY
06YYAIOWMXCHA K CAMOPA3BUTUIO ¥ CAMOOBPAZ0BIHNIO Ha OCHOBE UOTHESUNN K OTYSEHNO #
N03HaHMI0, BLIGOPY AaNbHERWEro 06pazoBanns Ha 6aze OpuenTUPOBKY B MAPE npodeccns v
NpodeccoHanbHbiX NPEANoYTEHNH, OCOZHAHHOMY NOCTPOEHHIO UHONEABY BNHOA
06pazoeaTenbHON TPAEKTOPUN C yYETOM YCTORYNBLIX NOZHIBITENLHUIX WHTEPECOB;

o GOPMUPOBAHNE LIENIOCTHOTO MUPOBO3ZPEHNS, COOTBETCTBYIOUETO COBPENEHHONY YPORHIo
pasBuTUA HayKu v OBLUECTBEHHOW NPaKTUKH;

¢ POPMUPOBAHNE KOMMYHUKSTUBHON KOMNETEHTHOCTY ¥ obueHnn u CoTpyasmsecTee Co
CBEPCTHUKAMK, CTAPLIMMY 1 MNBAWNMY B OBPAZ0BATENLHON, OBIUECTEEHHO NONE3HOH,
y4ebHO-UCCNefoBaTeNsCKol, TBOPHYECKO 1 APYTUX BUASX REATENLHOCTH,

o yMeHME AICHO, TOYHO, FPaMOTHO UZNAraTe CBOU MBICAY B YCTHOW ¥ NUCEHERHOA peun,
NOHUMATL CMBIC/ NOCTaBAEHHON 33341, BLICTPANBaTL apryMeHTaumio, NPUEOASTE NPpUMEps
¥ KOHTPRpUMEPHI;

* KPUTUYHOCTH MBILJIEHUSA, YMEHUE PACNOZHABATE SIOTUYECKY HEKOPPEXTHEIE BEICKISHIBaHNAZ,
oTANYaTh runoTesy or dakTa;

® KPeaTuBHOCTb MBLILWIEHWUSA, UHULINSTUBY, HaX0A4YMEOCTD, 3KTVUBHOCTD NPV pelucHNM
reoMeTpuYeckux 3aaay;

o yMEHWe KOHTPONMPOBATL NPOLIECC U PESYNLTAT YHEOHOH MATEMBTUHECKOA AEATENSHOCTH;

o CIOCOBHOCTE K 3MOLMOHANBEHOMY BOCTIPUATUIO MBTEMaTUYECKUX OOBEXTOB, 32434,
pelueHnii, paccyKaeHuii;

MeTanpegMeTHble:
PEryNATUBHBLIE YHUBEPCANbHLIE yYEbHbIE ASHCTBNA:

* yMeHne CaMoCTOATENBHO MNIaHNPOBaTL aNLTEPHATUBHBLIE NYTH AOCTUXEHHUA Ueneh,
OCO3HaHHO BuibNpaTh Hanbonee 3ddexTusHbIe CNOCobLl peweHnn y4ebHbix u
NO3HaBaTENbHBIX 3334,

* YMEHVE OCYIUECTBAATE KOHTPOb NO PE3YNbTaTy u cnocoby AelicCTBnA Ha yposHe
NPOV3BONBHOTO BHUMaHWA U BHOCUTL HEOOXOANMBIE KOPPEKTHUBSI;

o yMEHE 3AEKBATHO OLUEHWBATL NPaBUILHOCTE WK OWKBOYHOCTE BLINONHEHHUA y4ebHON
3afa4n, ee O6BLEKTUBHYIO TPYAHOCTE U COBCTBEHHBLIE BO3MOXKHOCTY €€ PelueHns;

* NOHUMBHUE CYLUHOCTU ANITOPUTHUUHECKUX NPEANnrcaHnii u yMeHue AeiCTBoBaTs B
COOTBETCTBUY C NPEANIOKEHHBIM aNropuTHomM;

¢ yMEHNE CAMOCTOATENBHO CTABUTL UENW, BLIBUPATL U CO3AABATL ANTOPUTHL ANS
yuebHBIX MaTEMBTUYECKNX Npobnen; : P ANA pewenns

o yMeHve NNaHNPOBaTL ¥ OCYLUECTENATE AeaTen
UCCNefoBaTENsCKOrO XapakTepa; BHOCTb, HaNpaeneHHyso Ha pewenne 3a4ay




nNo3HaBaTeNbHble YHUBEpcanbHble yYebHble AeNCTBUS

* OCO3HaHHOE BNnaneHne NOruYeckuMn NencTBUSMU OnNpeseneHnsi NOHATUN, o6o6uweHuns,

YCTAHOBNEHUA aHANOrMW, KnaccuduKaunum Ha 0CHOBE Ca'1OCTOATENLHOrO BbIGOPa OCHOBaHMUN
W KpUTEpWes, yCTaHOBNEHUS POAOBMAOBbLIX CBA3EH;

* YMeHWe yCTaHaBNWBaTb NPUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTL SIOFMYecKoe
paccyxaeHne, ymosaklodeHue (MHAYKTUBHOE, AeAyKTUBHOE W NO aHanorum) u BbIBOAbI;

* YMEHWe co3naBaTb, NPUMEHATbL U Npeobpa3oBbiBaTh 3HaKoOBO-CMMBO/IMYECKNE CpeacTBa,
MOAENU U CXEMbl ANA peleHnsa y4ebHbiX U No3HaBaTeNbHbIX 3ajav;

* opMMpoOBaKMNe N pa3BuTHe y4e6HOM M 06LenoNb30BaTeNbCKON KOMMNETEHTHOCTY B

obnactu ncnonb3oBaHNA MHPOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHOMOMM (NKT-
KOMNETEHTHOCTH);

° d)OpMMpOBaHMe NepBOHaYanbHbIX NpeaAcTaBNeHnin 06 naesx n o MeTogax MaTeMaTUKU Kak
YHWBEPCA/IbHOM A3blKe HayKU U TeXHUKW, CpeacTBe MOAENUPOBAHUS SIBJIEHUA U NPOLECCOB;

* yMEHWe BUAETb MaTeMaTUYecKyto 3aaady B KOHTEKCTE NPo6IeMHON CUTyauun B APYrux
ANCUNNNNHAX, B OKPYXAIOLWEN XNU3HW;

¢ YMEHWE HaXoAuTb B PasNUYHbIX UCTOMHUKAX MHPOPMaLUMNo, HeO6XOAUMYIO ANs peLUueHuUs
MaTeMaTUYeckux npobnem, u NpeacTaBnaTb €e B MOHATHOM (pOpMe; MPUHMUMAThL peLleHue B
YCNIOBUAX HEMONIHON U M36bITOYHOW, TOYHOM U BEPOATHOCTHOM MHMOPMaUUU;

® YMEHMEe NOHUMaTb U UCNOSIb30BaTb MaTeEMaTMYEeCKMe CPeACTBa HarnaaHOCTU (PUCYHKM,
YyepTexu, CXembl U Ap.) ANS UANIOCTPaLUUK, UHTEPNPETaUMmK, apryMeHTaLuu;

* YMEHME BblABUraTh FMMNOTE3bl NPU pelleHnn yYebHbIX 3a4a4 U NOHUMaTb HEO6XO0AUMOCTb
UX NPOBEPKM;

* YMEHME NPUMEHATb UHAYKTUBHbIE U AeAYKTUBHbIE CMOCO6bLI paccyXAeHWi, BUAETb
pasfiMyHble CTpaTerMu pewweHuns 3agay;

KOMMYHUKATUBHbIE YHUBEPCaNbHble y4yebHble AeCTBUSA:

® yMEHMe OpraHM30BbIBaTh y4ebHoe COTPYAHUYECTBO U COBMECTHYIO AESITENbHOCTL C
yyrTeneMm u CBepCTHMKaMW: onpeaensiTb Uenn, pacnpeaensitb yHKUUM U PONU YHACTHUKOB,
obwue cnocobel paboTel;

* yMeHne paboTtaTb B rpynne: HaxoauTb obliee pelleHne U paspelaTtb KOHMANKTbI Ha
OCHOBE COr/lacoBaHmsa No3uunuii U yyeta UHTEpPEeCcoB;

e C/lyWaTk NapTHepa;

* hopMyNMpoBaTh, apryMeHTUpoBaTh W OTCTauBaTb CBOE MHEHUe;

npeaMeTHble:

NpeaMeTHbIM Pe3yNbTaTOM U3YUYEHUA Kypca ABnAeTcn cchopmMupoBaHHocTs
cneaylowmx yMeHui:




e NO/Ib30BATLCE renMeTPUYECKU A3bIKOM A1 oNucaHnA npeAMETOB OKPYXatoLero MUpa;

e pacno3HaBaTb reomeTpu4eckue burypsl, pasnunyatb Ux B3auMHOE pacnonox(eHue;

« 306paxaTb reoMeTpuUeckue GUrypbl; BIMONHATL YEPTEXM Mo yCclI0BUIO 3a4a4u;

ocylLecTBNATL Npeobpa3oBaHus Guryp;

e pacno3HaBaTh Ha YepTexax, MoAensx v B okpyxatoLieit 06CTaHOBKE OCHOBHbIE
NpOCTpaHCTBEHHbIE Tena, n3obpaxarb UX;

e B NPOCTENLNX CYYasAX CTPOUTL CeYEeHUs 1 pa3BepTki NPOCTPaHCTBEHHbIX Tes;

e MpOBOAWTbL OMepauunu Ha[ BEKTOpaMW, BblYUC/IATb ONUHY U KOOpAWHAThI BeKTopa, yros

MeXxay BEKTOPaMu;

o BLIYNCISTH 3HAYEHUS FEOMETPUYECKNX BENYUH(ANVH, Y08, nnowaaei, o6beMoB); B TOM
uncne: ansa yrnos ot 0 Ao 180° onpeaenaTb 3HAYEHUA TPUrOHOMETPUYECKUX dyHKUMiA No
33/1aHHbIM 3HAYEHUAM YrJI0B; HaxoAWUTb 3Ha4EHUA TPUrOHOMETPUYECKUX hyHKUMA Mo
3HAYEHUIO OZHONM U3 HUX, HAXOAWUTb CTOPOHbI, Y/ibl U BbIYUC/IATDL naoLwanamn TpeyrosibHUKOB,
OJIMHBI JIOMaHbIX, Ay OKPY>XHOCTH, nsoLwanein 0CHOBHbIX FrEOMEeTpUYecKnX curyp u duryp,

COCTaBJ/IEHHbIX U3 HUX;

e pewaTb reoMeTpuyeckue 3aAayun, onmpasch Ha nsydeHHble cBOICTBa (pUryp M OTHOLIEHUA

MeXAy HUMMW, NPUMEHSS AOMOJIHUTE/IbHbIE NOCTPOEHUS, anrebpavyeckui u
TPUrOHOMETPUYECKMUiA annapat, Npasuia CUMMETPUK;

e MPOBOAUTb JloKa3aTesibHble pacCy>XAeHUA npu pelieHuun 3aaay, UCNosb3ysa U3BECTHbLIE
TEOpeEMbI, obHapyxuBas BO3MOXHOCTU ANS UX UCMNOJSIb30BaHUS;

e pewatb NPOCTeNLINe NIAHNMETPUYECKNE 3a/1a4U B NpoCTpaHCTBe.

WUcnonb3o0BaTb ﬂp"OGpeTeHHble 3HaHUA U YMEHUA B npalcrmlecxoﬁ AEeATEeNIbHOCTHUH

l'IOBceAHeBHOﬁ XXU3HU ANsNA:

e ONMUcaHusa peasibHbIX chyauMﬁ Ha A3blKe reoMeTpuun;

® pac4yeTosB, BKJTHOYAKOLWMKUX ﬂpOCTEﬁLLIMe TPpUroHoMeTpu4yeckue CbOpMynbl;
® peleHuns reoMeTpuyeckux 3aaad c MUCroJsib30BaHUEeM TPUTOHOMETPUM;

e peleHuUs NPaKTUYeCcKux 3aAay, CBA3AHHBIX C HAXOXAEHNEM reoMeTpUYecKUX BeNMUUH
(cnonb3ys Npy HEO6XOAMMOCTU CNPABOYHUKN U TEXHUYECKNE cpeacTBa);

. noc*rpoelmﬁ C MOMOLLbIO reoMeTpuyeckKkunx MHCTPYMEHTOB (HMHEﬁKa, YroNlbHUK, UMpKynb,

TPaHCMOpTHP).

COAEP)XAHME YYEBHOIO NPEAMETA

1
|
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YUUTBIBATD PA3HbLIE MHEHUA U CTPEMUTHLEA K KOOPAUHALMM paznNIHIY% noanumh
COTPYAHNYECTBE; KOHTPONMPOBaTH ACHCTBAA napTHépa.

PerynatneHble:BHOCUTL HeobxoanMbIe KOppeKTUBbLI B ACHCTBNE [0CNE X0 23BePUeHnNs H2
ocHOBE yu&Ta xapakTepa CAenanHblx ownbok; paznnuaTh cnocob ¥ pesyNsTaT AEHCTENA.

NosHasaTenbHble:OpueHTMpoBaThCa Ha pazHoobpazve cnocobos pewenns 220424, CrponTe
peyeBoe BbiCKa3bliBaHne B ycTHOW ¢ nucemeHHon dopme.

2. BexTopbl. 8 4acos.

MoHaTHe BEeKTopa. PaBeHCTBO BEKTOPOB. CnoxeHve v BolYnTanne BEKTOPOE. Yunoxernne
BeKTopa Ha 4ucno.

Llenb: yunTb 06y4aIoWMXCA BLINONHATE [e/iCTBA HaJ BEKTOPaMY KaK HANpaBnenHsins
oTpeskamu.

3HaTh U NOHMMaATb:

- NOHSTUSA BEKTOpA, HYNeBOro BeKTopa, AnHbI BeKTOpa, KOJNIMHEAPHBIX BEXTOPOS,
paBeHCTBa BEKTOPOB;

- onepauuun Haa BeKTopamu B reoMeTpuyeckoi dopme (npasuno TPeyronsHuKa, Apasuio
napannenorpaMma, npasuno MHOrOYroJibHVUKa, npasuio NOCTPOEHMs PasHOCTH BEKTOPOS #
BeKTopa, nony4vatouierocs npu YyMHOXEHWUM BEKTOpa Ha 4UCNO); 3aKOHBI CIIOXEHUS BEXTOPOS,
YMHOXEHMA BEKTOPa Ha 41Cio;

- opMyny ANs BbIYNCNEHNA cpeaHell IMHUM Tpaneuuu.

ymMeThb:

- OoTK/1aAblBaTb BEKTOP OT [aHHOW TOYKHU;

- nonb30BaTbCs NpasunamMu Npu NOCTPOEHUM CyMMbl, pa3HOCTH BEKTOpOB; BEKTOD3,
nonyvarowerocs npu yMHOX€eHWMU BEKTOpa Ha yucno;

- NpUMEHATb BEKTOPbI K pelieHuto 3aaa4;

- Hax0AUTb CPEAHIOI0 IMHNUIO TpeyronbHWUKa;

BekTop onpeaensercsa Kak HanpaB/ieHHbIA OTPE30K W NEHCTBUR HAA BEKTOPaMM SBOASTCR
TaK, Kak 3TO NPUHATO B dusuke, T. €. Kak NEeHCTBUA C HANPaBNEHHBIMM OTPe3KaMM.
OcHOBHOE BHUMaHWe AOJIKHO 6bITb yAeNeHo BbipaboTke yMEHWH BbINONHATS onepaunu Han

BeKTOpaMy (CknaapiBaTe BEKTOPLI MO npaBuNaM TPeyronbHUKa W napannencrpaMMa, CTpouTs
BeKTOp, PaBHbIl pasHOCTN ABYX AaHHBIX BEKTOPOB, @ TaKXe BEKTOR, paBHblil NPOMSBEASHND

AaHHOro BeKTopa Ha AaHHoe 4yucno).

3., MeTOA KOOpPAWHaAT. 10 yacos.

Pa3noxeHwue BekTopa no ABYM HEKO/INHEAPHBIM pexkTopam. KoopanHarsl sexTopa. Npocreit-
Wwie 3a4adn B KoopauHaTax. YpaBHEeHUA OKPYXHOCTH W npamMoit. NpuneHerne BEKTOpOB M

KOOPAMHAT NPV PeLierni 3apav.

uel‘lb:HOBHaKOMMTb C NUCNONb30BAHUEM BEKTOPOB W MeToAd KOOpAWHAT Npw pewieHHn
reoMeTpu4ecKkux 3anad, yuuTb NPUMEHATL BEKTOPbLI K PeLEeHNI0 3anau




3HaTb U NOHUMaTL:

MOHATME KOOPAWHAT BekTopa;

neMmy un TEOPEMY O pasnoxeHuu BEKTOopa no ABYM HEKOIU'WIHeaprIM BEKTOpawm;
!

npaBuna aencreum Haja BekTopamu c 3aZaHHbIMMK KoopauHaTtamu:;
!

NOoHATHE Paanyc-BekTopa ToYyku '

- dopMynbl koopanHaT BEKTOpa ye

PE€3 KoopauHaTkl ero koHua u Hayana, KoopauHaT
CEPeavnHbl oTpeska, ANUHLI BEKTOp s o5

a U paccTtosiHus Mexay nsyms TOYKamu;

- YP@BHEHUA OKPYXHOCTU u NPsIMOI, oceit koopAWHarT.

YMeThb:

- PacCknagbiBaTh BEKTOP no AsyM HEKOJIJINHEapHbIM BEKTOpaM;

- HaXoAuTb KOOpPAUHATHI BEKTOpa,
- BbINOJIHATL AeCTBUSA Haj BeKTopaMu, 3aaaHHbIMU KOOpAuWHaTaMu;

- Pewartb npocrenimne 3a4ayu B KOOpAMHATax U UCMNOMb30BaTh UX npu peweHun 6onee
CNOXHbIX 3a4ay;

- 3aMUCbIBaTh YpaBHEHWUSA NPAMbIX U OKPYXHOCTEi, MCMO/b30BaTb ypaBHEHUS NPU peLleHum
3apay;

- CTPOUTb OKPY>XXHOCTU U NMpsAMble, 3a4aHHble YPaBHEHUAMU.

Ha npumepax nokaseiBaeTcs, Kak BEKTOPbI MOryT NPUMEHATLCS K PELUEHMI0 FEOMETPUYECKUX
3aaay. [leMOHCTpUpyeTCsi 3PDEKTUBHOCTL NPUMEHEHNS (HOPMYN ANA KOOPAWUHAT CepeauHbI
OTpe3Ka, pacCToAHUA MexXAy ABYMS TOUKAMMU, YPaBHEHWI OKPYXXHOCTU U NPSIMO B KOHK-
PETHbIX reOMeTPUYECKNX 3ajadyax, TeM CaMbiM AaeTCsi NPeACcTaBieHue 06 U3yueHuu
reoMeTpuyeckux uryp c NoMoLiblo METOAOB anrebpsbl.

4. CooTHOWEHUnA MeXXAy CTOPOHaMM U yrsiaMu TpeyrosiibHuka. 11 yacos.

CkanspHoe npou3seaeHne BekTopoB. CUHYC, KOCMHYC U TaHIeHC yrna. Teopembl CUHYCOB U
KOCUHYCOB. PewieHne TpeyrosibHMKoB. CkansipHoe npov3BeaeHue BEKTOPOB 1 ero
NpUMEHeHne B reoMeTpuyeckmnx 3agadax.

Llenb: N0O3HaKOMUTb YHaLMUXCA C OCHOBHbIMW aNrOpPUTMaMU PeLEHUS NPONU3BOJbHbIX
TPEYroibHUKOB,

3HaTb U NOHUMaATDb!

[
- MOHATUA CUHYCA, KOCMHYCa U TaHreHca ansa yrnos ot 0 ao 180
- OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO;

- hopMynbl NpUBEAEHUA;

- (hopmy/ibl ANA BbIYUCNEHNA KOOPANHAT TOUKM; COOTHOLWEHUS MeXAy CTopoHamu M yrnamy




TpeyroanMKa:

- TeopeMy O rniowaau TpeyronbHWKa;

- TeopeMbi CHHYCOB ¥ KOCUHYCOB ¥ y3MepuTeNbHBIE paboTs, ocHoB3

3TUX TEOPEM;

= onpeAenel-me CcKanspHOro npou3ae¢1emm BeKTopOB;

= YCﬂOBMe nepneunuxynﬂpuocm HeHyﬂeBle BEeKTOpOB;

- BbipaXeHue CKanspHOro npou3seaeHuns B KOOpAMHATaX ¥ ero CBOWCTBA-

- MmeToAbl peuleuvm TpeYl'OﬂbHMKOB.

yMeTb:

_ obbsACHATD, YTO Takoe yrosn Mexay BEeKTOpaMH;
8 npw pelueHux reoMeTpHUeCKiX zaga4-

- NpUMEHsTE ckansipHoe npou3seAeHue BEKTOpO

- cTpowTb YTibl;

= anMeHﬂTb TpHI’OHOMETpM‘-leCKMﬁ annapart np# pewel-mu 3ana4, BLIUMCIISTE [OOPA“HBTH

TO4KM C

foMOLLbl0 CUHYCE, KOCHHYCa ¥ TaHreHea yma;

aM W YTy Mexay HAMM;

- BplunaIsiTb niowazb 'rpeyroanuKa no ABYM CTOpOH

& pEI.IJaTb meyroanMKu .

CuHYC ¥ KOCHHYC nioboro yrna ot 0 no 180 psoasTcs C MOMOLLBI0 emmmﬂoi
I0NYOKPYXHOCTH, [OKa3bIBATCA TeopeMbl CHHYCOB W KOCHHYCOS ¥ BLISOAMTCR Se oaHa
dopmynia nnowanu TpeyrosibHUKa (nonosHa npON3BEACHHUR asyx Ha CuHYC yrna
Mexay HUMK). StoT annapart npUMEHRETCA K peleHHio -rpeyronbunxos. CxanspHoe
npou3BefeHvne BeKTOpoB BBOAWTCA KaK B husuke (npou3aeneuue ANWH BEXTOPOS Ha
KOCMHYC Yyrna Mexay HUMM). PaccMaTpuBaloTCR CBOWCTBA CKanN\pHOTO NPOMSBEASHNS n ero
npuMeHeHne npw peleHuu reoMeTpU4ecKux 3anay. OCHOBHOE BHWUNAHWE cneayet YASnWTe

sbipaboTke NpOUHbBIX HaBbIKOB B npUMEHEHWH TpHrOHOHeTpH'-IeCKOTO annapara np# peliernn
reoMeTpuyecKknx 3apay.

5. AnuHa OKpY)KHOCTH M nnoujaab Kpyra. 12 4acos.

npaavmwue MHOrOYyroNbHUKH. OKPpYXHOCTH, ONWCaHHAR OKQNo npaannworo
MHOroyronpHuKa W BNMCaHHaA B wero. Nocrpoexue npaBuNbHbIX MHOrOYTONBHWKOS. Dnwwa

OKPYXHOCTH. MnowaAb Kpyra:

Lenb: pacwupuTe W CHCTEMaTW3npoBaTe SHAHWA YHAWWXCR 06 OKPYXHOCTRX W

NHOFOYI’OﬂbHMKaX.

3HaTh ¥ noHMMaTb:




e — \

- onpeaeneHne nNpasuabHoOro 0/IbHUKA;
- Teo "
peMbl 06 OKPYXHOCTH, OMVCAHHO OKONO NPaBUIbHOr0 MHOrOyrosibHuUKa, 1 OKPYXHOCTH
r
BNUCaHHOW B npaBu/ibHbIA MHOrOYroNbHNUK;

= (,bOpMyJ'lbl ansa BbltiMCHEHMﬂ yrna, naowaan U CTopoHbl npaBu/ibHOro MHOrOYyroJibH1Ka u
paaunyca BNUCaHHOW B HErO OKPYXHOCTH;

- hopMynbl ANIMHbI OKPYXKHOCTH U AYyTn OKPYXHOCTH;
- popMy/ibl NNOWAAKN Kpyra v KpYyroBoro cekTopa;

ymMeTb:

- BblYMCNATL Nowaan M CTOPOHbI npaBuJibHbIX MHOI’OYrOﬂbHMKOB, paanycos BMUCAHHbBIX U

ONNUCaHHBIX OKPYXHOCTEN;

- CTPOVTb NpaBuibHbIE MHOFOYro/IbHUKM C MOMOLUBIO LMpKYNs 1 NIMHENKN;
- BbLIYMCATH ANNHY OKPYXHOCTH, ANVHY AYTW OKPYXHOCTH;

- BbIYMCAATH NAOWaAL Kpyrav KpyroBoro cekTopa.

B Hauane TeMbl AAETCA onpeaeneHne npaBuJibHOro MHOroyroJibHuKa v paccMaTpuBaroTCA
TeopeMbl 06 OKPYXHOCTSX, OnUcaHHON OKONO npasu/ibHOro MHOroyrosibHuKa v BNUCaHHOM B
Hero. Heo6x0ANMO paccMoTpeTb MOHATUA ANNHbI OKPYXXHOCTHU ¥ naowaav Kkpyra v dopMy bl
ANA UX BbIYNCIEHNA. C noMoLbto OnNVUCaHHOW OKPYXHOCTH pelaloTcs 3aAaqv O NoCcTpoeHnu
npasu/bHOro WecTUyronbHuKa v npasu1bHOrO 2 n -yrofibHUKa, ecsiv naH npaBu/bHbIA N-
yronbHuK. dopMmy/ibl, Bblpaxaioume CTOpOHY NpaBu/IbHOMO MHOroyrosibHuKa v paauyc
BrnucaHHoW B HEro OKpYXXHOCTH Yepes paaunyc ONVUCaHHOW OKPYXHOCTH, UCNOJIb3YIOTCA NpH
sbiBoae popmy/ ANMHbI OKPYXHOCTH U nnowaau kpyra. BblBOA onupaeTcs Ha WUHTYUTUBHOE
npeacraeneHune o npeaene: npw HeorpaHn4eHHOM yBenuyeHnn 4nucna CTOpOH MPaBUbHOTO
MHOrOYyrosbH1Ka, BMUCAHHOro B OKPYXHOCTb, €ro nepuMeTp CTPEMUTCA K AIMHE 3TOW
OKPYXHOCTH, @ nowaab - K naowaan Kpyra, orpaHv4eHHoro OKPYXHOCTbIO

6. ABNKEeHNs. 8 yacos.

ckocTyn Ha cebs. MoHATME aBvxeHns. Ocesas u LleHTpanbHas CUMMETPUM.

OTobpaxeHune nno
eHusA 1 ABMKEeHUs.

I’lapanneanblﬁ nepeHoc. MosopoT. Hanox

Uenb:

ABMKEHNSA n ero cBoucrTeamu, C OCHOBHbIMU BUAGMU

no3HaKkoMUTb yuawmxca ¢ NOHATUEM
EeHUN 1 .uBmKeHwﬁ.

ABM)KEHM“, co BBaMMOOTHOLIJeHMﬂMM Hano

3HaTb U noHUMaTb:

= onpeneneHMe [BVKEHNA n ero CBOWCTBA;

yio W UeHTpanbHylo cUMMETpUM, NapasienbHblit NepeHoc v

-npumepe! ABWKEHWA: OCeB
noBopoT;




- Npw AsWxeHun nobas durypa nepexosut B pasHyio e durypy;
- SKBMBAJISHTHOCTL NMOHATHI HANIOXEHHA W ABHXEHUA

YMerTh:

- 0ObRCHATL, YTO TaKoe oTobpaxeHue NIOCKOCTH Ha cebs;

- cTpouTb 06pasbl GUryp Npu CUMMETPUNAX, NapasnenbHoM NepeHoce u nosopoTe;

- pewartsb 331auM C NPUMEHEHNEM BUXEHHNA.

[lBMXEeHUe NIOCKOCTU BBOAUTCS KaK OToGpaXxeHue MocKoCTH Ha cebsl, coxpaHsiouee
PacCTOsHME MEeXAy TOYKaMu. MNpu paccMOTPeHUN BUAOB ABWXEHUA OCHOBHOE BHMUMaHME
yAenseTcs NoCTpoeHuio 06pa3os ToYEK, NPsAMbIX, OTPE3KOB, TPEYTO/IbHUKOB NpH 0CeB0# U
UEeHTPaNbHON CUMMETPUSX, NapaJIe/ibHOM nepeHoce, nosopote. Ha 3 deKTHLIX NpUMepax
NOK23bIBAETCA NPUMEHEHNE ABUXEHMWI NPU PELIEHUH FEOMETPUYECKMX 3aAay. MNoHsTHe
HAJIOXEHMS OTHOCUTCS B A@HHOM KypCe K YMCJTy OCHOBHBIX MOHATUH. [I0Ka3biBaeTCH, YT0
NOHSITUSI HAJIOXEHUS U ABUXEHUS ABNRIOTCA SKBUBANICHTHbIMU: NI060E HANIOXEHNE SBNSETCS
NBWXEHNEM MUIOCKOCTU U 06paTHO. U3yyeHne 0Ka3aTeNnbCTBa He SBNSETCH 00S3aTenbHbIM,
OHAKO C/ielyeT PacCMOTPETH CBA3b MOHATUN HANIOXEHNUS U ABMXEHUS.

7. HauyanbHble CBeAeHMS M3 cTepeoMeTpuu. O6 aKkcMoMax N/IaHWMETPHH. 8 + 2=10
Y4acos.

8. MosTopexue. Pewexnne 3agay. 7 4acos.

3aKkpenneHue 3HaHui, YMEHUH ¥ HaBbIKOB, MONYYEHHbIX HA YPOKAX M0 AAHHLIM TEMaM (xypc
reomeTpum 9 Knacca). YMeHue paboratb C pasiMiHbIMU UCTOUHNUKAMK uHOOpMaLMK.

Llenb: MosTopexue, ob6obuieHne u cucTeMaTusaums 3HAHWMW, YMEHUIH W HaBbIKOB 3a KyDC
reoMeTpum 9 knacca. lNoaroToska K ora.

YMeTb:

- OTBeYaTb Ha BONPOCHI MO U3Y4YEHHbLIM B TEYEHWUE rOAA TEMaM;
- NPUMEHATb BCE U3yHYEeHHbIE TEOpeMbl NPU PEWEHUH 3ajav;

- peluaTb TeCTOBble 3aAaHus 6a30BOro yPOBHS;

- pewaTtb 3a4a4qu NOBLILIEHHOr0 YPOBHSA C/NOXHOCTH.

KaneHaapHoO - TeMaTuyeckoe niaHupoBaHue

BsoaHoe NoBTOpeHHe 24

Ne woxj[ Tema ypox;“ Koa- “ JlaTa “ JlaTa ‘
i lopTopenme2s |




N

Pernenue 3a1au,
Tpeyrosmnmnim,

Pewenne snjay, l

o
|

i ” 06.09

Yernipexyronnimim,

Faana IX. "(:IC.’I"(‘)};.IT;.‘ (8u)

[lousnrue |w|c|‘<)pu.r_“‘|| I [l 10,09 ||

[TonsTue nexropa,

el

13,09

Cnoxenue u
BLIYUTAHNE
BEKTOPOB,

I 17.09

Cnoxenmne u
BLIMUTAHNC
BEKTOPOB,

20.09

BCKTOPOB,

Ymuoxenune

P————

Croxenue u
BLIYATAHNC

BEKTOPA HA YHCIIO,
[Tpumenenue
BEKTOPOB K

24.09

27.10

CIICHMIO 3a/1a1,

YMuoxenune
BEKTOpA HA YMCIIO.
[Ipumenenue
BEKTOPOB K

peLICHHMIO 3a/1a4. _
YMHOMKEHHE
BEKTOpA HA YUCIIO.
[Tpumenenne
BEKTOPOB K
| peleHuio 3a1a4.

01.10

04.10

1

J

15

|

16

I'aasa X, MeToa KOOpAHHAT, (

Koopaunarsl
BEKTOpA.

IKoopaunaTs!
BEKTOPA,

[Tpocrefimme
3a/1a44 B
KOOPAMHATAX

IIpocrefimne

3a/1a44 B

KOOp/MHaTax
Ypasuenne
OKPYIKHOCTH 1

TIPAMOH,
r—-——-—_—'
Ypasnenune
OKPY)KHOCTH

npsAMOii,

I




17

OPSMOH.

Y paBHEHHE 1
OKDYXHOCTH H

05.11

| 18

|

Pemenme 3amas. || |

osax ]|

| 19

|

femie

20

Pemenmue 3a1au. | 1
1

KonTpoasnas
padora Ne 1
«BexTopsl. MeTon

KOOpPIHHAT)

15.11

Inasa XI.

CooTHOmMeHHs MRy CTOPOHAMH H YIJIaMH
Tpeyroabanka. CkansipHoe NpoH3BeACHHE
BekTOpoB. (114)

21

CuHYC, KOCHHYC,
TaHIeHC, KOTAHTeHC

yriia.

1

19.11

22

|

CuHYC, KOCHHYC,
TAHTEHC, KOTAHTeHC

yria.

1

[22.11

23

CuHYyC, KOCHHYC,
TaHTeHC, KOTAHTEHC

yriia.

26.11 |

24

CoOTHOIICHAE
MEXJIy CTODOHAMH H
yTIIaMu
TPEYTrOJIbHHKA.

—

2911

25

COOTHOIIICHHE
MEXIYy CTODOHAMH H
yTJIaMHA
TPEeyTOJIbHHKA.

03.12

26

CoOOTHOIICHHE
MEX]Ty CTODOHAMH H
yrjIaMu
TPEYTOJbHHKA.

06.12

27

COOTHOIIIEHUE
MEKTY CTOPOHAMH H
yriiaMa
TPEYTOJIbHAKA.

10.12

28

CkanspHoe
IPOM3BE/ICHHE
BEKTOPOB.

29

CxansapHoe
NIPOM3BE/ICHHE
BEKTOPOB.

[ 30

Pemenue 3aiaq.

31

KounTpoabHas N
paGora Ne 2
«CooTHOmEHHS!
MeEsKIy CTOPOHAMH

U yIJIaMu

1
1

| 1 20.12
1 ;

:
il




TpEeYTOJIbHHKA. i
CkansipHoe
IPOU3BEICHUE
BEKTOPOB)»
nasa XIIL J{inaa OKpY:KHOCTH H IIomaas kpyra. (12
)
32 [IpaBHIBHBIE 1 212
MHOTOYTOJIbHHKH.
33 [TpaBUIIbHEIE 1
MHOTOYTOJIbHHKH.
34 [IpaBHIIEHEIE 1
MHOTOYTOJIbHHKH.
35 IIpaBHIBbHEIE 1
MHOTOYTOJIbHHKH.
36 JlnuHa okpyxHOCTH || 1
| IUIOIIAh KpyTa.
37 JlimHa okpyxHOCTH || 1
¥ IUIOLIA]b KpYTa.
38 JlnwHa okpyxHOCTH || 1
W IUIOMIAah KpyTa.
39 JmHa okpy>xHOCTH || 1
H IUIOMIAh KpyTa.
40 Pemenue 3anaq. 1
41 Pemenue 3amay4. 1
42 Pemenue 3a1a4. 1
43 KonTpoabnas 1
pabora Ne 3
«Jluna
OKPY/KHOCTH M
JI0MAAL Kpyra»
I'nasa XIIIL. [Asnzkenns, (84)
[ 44 || TTonaTue nBwxKenus. || 1 |
45 | Tonsrue npwxenus. || 1
46 || Houarue mpuxennus. || 1 58
47 [TapannenbHbli |
TIEPEHOC U TIOBOPOT.
48 INapasienbHbi 1 N
TIIEPEHOC U [IOBOPOT
49 Hapﬁemnmﬁ 1
IIEPEHOC U TTOBOPOT. |




50 Pemmerue 3a1a4. 1 r _Jl:]
51 KoHTpoabHast 1

paGora Ne 4

«/IBHIKEHHSI»

[nasa XIV. HauaabHble CBeCHHS H3 cTepeoMeTpHH.

(84)
m JITVIHOI‘OI‘paHHI/lKH. JIT Jr— J| |
[53 | Muororpanuuky. S| | |
[54 ][ MuororpaHHHKH. g EEE
(55 | Muororpamumar (1 e |
56 Tena 1
TOBEPXHOCTH
|| BpameHHs.
SY. Tena u 1
OBEPXHOCTH
BpaICHHSL.
58 Tena u 1
MOBEPXHOCTH
BpALICHHS.
59 KoHTpoJIbHAs 1
pa6ora Ne 5
06 akcHoMaXx IVIAHUMETPHH 2 9)
60 06 akcuoMax 1
|| mranuMETPHH
61 06 akcrHoMax 1 [
[IAaHUMETPHHU
= Tonropenne. Pemenue 3a1a4. (719) =
62 Pemenue 3a1a4. 1
BekTOopBhL.
63 Pemenue 3a1a4. 1
MeTtoa KOOpAuHAT.
64 Pemenne 3a1a4. 1
CoOTHOIIEHHUS
MeKJly CTOpPOHaMH H
yrjiamMmu
TpeyroJibHUKa.
65 Pewenue 3aja4. 1
CoOTHOLIEHUS
MeJK/ly CTOPOHaMH 1
yrjiaMu
TpeyroJbHHKa.
[76 [ Pernenwe 3a1ad. 1
JlnHa OKPYXKHOCTH
W TUIoIIa b Kpyra.
e &

[ Pemenue 3anad.




L || emkens. I

68 Pemenne 1
3anau.TecT

OnucaHue yue6HO-METOANYECKOro U MaTepuasibHO-TEXHNYECKOro
ob6ecneueHns o6pa3oBaTenbLHOro npouecca:

FeomeTpusa 7-9 knaccbl: y4ebHuK ans o6eobpasoBaTesibHbIX YYPEXAEHUNA. /
J1.C. AtaHacsaH, B.®. Byty3os, C.b. Kagomues, 3.I.Mo3HsK, U.U. KOauHa. -
M.: MNpocBeweHune, 2017.

FeomeTpua. 9 knacc. Paboyasa TeTpaab: nocobue aAnsg y4dalimxcs
oblweobpasoBaTenbHbix yypexaeHuin. ATaHacsaH J1.C. uap. — M.:
MNpoceeweHue, 2017.

leomeTpusa. 8 knacc. AmaaktTnyeckne matepuansl. 3us b.I'. n ap. — M..:
MpoceeweHune. 2017r.

N3yyeHue reomeTpumn B 7-9 knaccax: Metoa. PekomeHaauum: KH. [ns
yuntens. J1.C.AtaHacsH v ap. — M.: lNpoceewieHne. 2017r.



