MyunnunansHoe 6:0 mKeTHOE 06weobpasosaTeibHOe yupexaeHme cpesiHss obuieobpasosarensnas wkona Ne 29 ¢
YTIIyOJICHHBIM H3yHYeHHEM aHTNHACKOTO 93bIKA UMEHM I'epos Poccun A.B. JTnenposckoro

IIpunsro Corsacosano Yreepuiaa
Pyxoroaurens MO 3am. mupekropa o YBP » oS Hipe

/7’ Bennukosmu C.A., %Mncocmsa PM. FI&sa s A S Jloxora J1T1
£ ; .

Tporoxon Ne # <<_452 J 2 2021 r. £ ";'f,_,-"}; /fj_;»f/f; 2021 r.

L

«30» _CF 2021

Pabouaa npozpamma

2eomempuu

Yuaebublit rog 2021-2022

Vunrens : CocneBa Anua | ‘eHHA/lbeBHA

Pabouast mporpamma cocTasieHa Ha OCHOBE [‘ocynaperseHtoro cranapra ob1ero

o0pa3oBanus

Konmuectro yacos:
Bceero: 70 B Hememo: 2

Yuebnuk : «eomerpus» 9 ki1.. vaeGHuk A1 0011e00pa3oBaTe bHAIX OpraHM3anuil
A.C. Aranacsn _— M. IpocBeuienue, 2018r.

Hononxurensras nurepatypa

I'. Bragukaskas



IlosicHuTeEIBLHAS 3aMUCKA

Pabouas nporpamma o reomerpun A1 9 kiacca cocraBieHa Ha ocHoBe DenepanbHOTO
rocynapctBeHHoro ooOpasoBatenbHoro cranmapra (OI'OC) um Tpebomanuwii Kk pesyiabraTam
OCHOBHOTO o00mero o6pazoBanus, npezacraBieHHblx B @I'OC. B Ilporpamme mpenycMOTpeHbI
pa3Butue Bcex 0003HaueHHbIX B @I'OC 0CHOBHBIX BUIOB JAESTEIbHOCTH YUYEHUKOB U BBIIIOJHEHHE
ener u 3amad, nocrabieHHbIXx PI'OC.

[Iporpamma paspaboTaHa Ha OCHOBE CIEAYIOUIMX HOPMATHBHBIX JIOKYyMEHTOB H
METOAUYECKUX MAaTEPUAJIOB:

@DenepalibHbIil TOCYAApCTBEHHBIN 00pa30BaTENbHBI CTAaHAAPT OCHOBHOIO OOILEro
oOpa3oBaHUs, YTBEPXICHHBIH TpHKa3oM MuHUCTepCcTBa 00pa3oBaHusi W Hayku Poccuiickoi
Oenepaunu ot «17» nexadbps 2010 r. Ne 1897;

@enepanbHblii 3akoH 00 oOpazoBanuu B Poccuiickoit @enepanuu Ne 273-O3 ot
29.12.2012;

@enepalibHbIil  TepedeHb  y4eOHUKOB, YTBEpXKIEH NpuUKazoM MwuHHCTEpCTBa
oOpazoBanus U Hayku Poccuiickoit ®@enepaunun ot 31 maprta 2014 r. Ne 253 «O6 yTBEpKICHUH
(denepanbHOro TMepeyHsi y4eOHHUKOB, PEKOMEHIOBAHHBIX K MCIOJIb30BAaHUIO IPU peaTu3alun
MMEIOLIUX aKKpeIuTalHio o0pa3oBaTeNbHBIX IPOrpaMM HadajibHOTO OOIEro, OCHOBHOIO OOIIEro,
cpenHero ooOmero oopazoBanus» ¢ usmenenusmMu ot 08.06.2015 r.;

[Iporpammbl  oOmieoOpas3oBarenbHbIX — yupexaeHuil. ['eomerpuss 7-9  kiacchl.
CocraBurenb: bypmuctposa T.A., M.: IIpocsemenue, 2014 r.

[Iporpamma cootBercTByer yueOHUKY [eomerpus 7 — 9. VueOHuk s
obmeoOpazoBatenbHblx  yupexaenuid. / JI.C. Aranacsn, B.®. byryzos, C.b. Kanmomies,
O.I'.ITo3usik, .U IOauna. / M.: IIpocsemenue, 2014.

Jlannass pabodass mporpamma IOJHOCTBIO OTpakaeT 0a30BBIH YPOBEHBb IMOATOTOBKH
IIIKOJIBHUKOB T10 pa3jieiiaM MporpaMMbl. B mporiecce oOydeHHs ydanuecs: OBIaICBAlOT YMCHHUSIMH
001Iey4eOHOTO XapakTepa, pa3HOOOPa3HBIMH CIIOCO0AMU JAESITEILHOCTH, IPHOOPETAIOT OIIBIT:

— IUTAHUPOBAHMS M OCYIIECTBIICHHUS aJITOPUTMUYCCKOM JICATCIILHOCTH, BBITIOJHEHUS 3 JaHHBIX
Y KOHCTPYHPOBAHUS HOBBIX aJITOPHUTMOB;

— peuieHUs Ppa3sHOOOpa3HBIX KJIACCOB 3a7ad M3 PA3IMYHBIX Pa3JeiioB Kypca, B TOM YHCIIE
3aJ1a4, TPEOYIOIIMX OMCKA ITYTH U CITIOCOOOB PEIICHUS;

— HCCIEJOBATEIbCKON JCATCIbHOCTH, PAa3BUTHUSA HJCH, MPOBEJACHHS 3KCIICPUMEHTOB,
000011IeHHS,

— TIOCTaHOBKH M (DOPMYJIHMPOBAHHS HOBBIX 33]1ay;

— SICHOTO, TOYHOTO, TPAMOTHOT'O M3JIOXKEHHSI CBOMX MBICIICH B YCTHOM U ITMCbMEHHOH pevH,

— HCIOJb30BaHUS  PA3JIMYHBIX  S3BIKOB MaTeMaTHKH  (CIIOBECHOrO, CHMBOJIMYECKOTO,
rpau4eckoro),

— CBOOOJHOTO MEpexoja C OJHOTO s3blKa Ha JPYToi JUIs WIUTFOCTPAIMH, WHTEPIPETAIINH,
apryMEHTAaIluU ¥ JOKa3aTelbCTBA;

— TPOBEICHHS JOKa3aTeIbHBIX PACCYKICHHUH, apryMEHTAllUW, BBIIBIDKCHHUS TUIOTE3 M UX
000CHOBAHHS;

— T1IOWCKa, CHCTEMaTHU3alli¥, aHaln3a W Kiaccu(uKauu WHQPOPMAIIUU, HCIIOIb30BaHUS
pa3HooOpa3HbIX HHGOPMAIMOHHBIX HCTOYHHUKOB, BKJIIOYAs YYEOHYHO U CIIPABOYHYIO
JUTEPaTypy, COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOT HH.



Henu u 3ana4u 00yyeHunst

B xome oOyuenus monyns «['eomMeTpum» Mo JaHHOW MporpaMMme ¢ HCHOJb30BaHUEM

y‘-IGGHI/IKa 1 METOJHUYCCKOTO mocoous JJIA YYUTECIIA, pCIIAOTCA CJACAYIOIIME 3aaYH.

CHCTEMaTHYECKOE U3YYCHHE CBOMCTB T€OMETPHUECKIX (UTYp HA TUIOCKOCTH;
(bopMupoBaHHE MPOCTPAHCTBEHHBIX NPEICTABICHUH; Pa3BUTHE JIOTHYECKOTO MBINUICHUS U
MOJTOTOBKA armapaTa Ui W3YYSHHsI CMEXHBIX AMCUUIUINH ((pH3HMKa, YepuyeHue u 1p.) u
Kypca CTEPEOMETPUH B CTAPIIMX KJIACCAX;

OBJIaZICHWE KOHKPETHBIMU 3HAHHUSAMHU HEOOXOJWMBIMH ISl IPUMEHEHHS B IMPAKTHUYECKOU
NESATENBHOCTH.

Ilenu ooyuenus:

B HanpaeieHuUu JTUYHOCHHO20 paseumus:

paSBI/ITI/Ie JIOTUYCCKOTO H KpI/ITI/I‘-Ie()KOFO MBIIJICHUA, Ky.]'II)TypI)I peqH, CHOCO6HOCTI/I K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMupoBaHME y yYaIlIUXCsl HWHTEJUICKTYyaJlbHOM YECTHOCTH H  OOBEKTHMBHOCTH,
CHOCO6HOCTI/I K HpeO}IOHCHI/IIO MBICIIUTCIIBHBIX CTepeOTI/IHOB, BBITCKAOIITNX U3 O6I)IJICHHOFO
OTIBITA;

BOCIIUTAHHUC Ka4deCTB JIMYHOCTH, O6€CH€‘II/IBaIOH_[I/IX COHI/IaJ'IBHy}O MO6I/IJ'II)HOCTI),
CHOCO6HOCTB HpI/IHI/IMaTI) CaMOCTOSATCIIbHBIC pemeHI/m;

(hopMHpOBaHHE KAdeCTB MBINIICHUS, HEOOXOJMMBIX JUIS aJalTalid B COBPEMEHHOM
HH(POPMAITMOHHOM OOIIIECTBE;

pa3BHUTHE HHTEpECa K MATEMAaTHUYESCKOMY TBOPUECTBY U MAaTEMATHYCCKHUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dhopMHpOBaHHE NPEICTABICHUNA O MaTeMaTUKe KaK YacTH 0OIe4eI0BeuecKON KYIbTYphl, O
3HAYUMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUJIM3ALMK U COBPEMEHHOTO 00IEeCTBa;

pa3BUTHE MPEACTABICHUH O MaTeMaTuke Kak ¢GopMe ONMUCaHUS U METOJE IMO3HAHUS
JNEUCTBUTENBFHOCTH, CO3/IaHHME YCIOBUM Ui MPUOOpEeTeHUs: MepBOHAYaIbHOIO OTbITA
MaTeMaTH4eCKOr0 MOAEIUPOBAHUS;

(dbopmupoBaHre OOHIMX CIOCOOOB HMHTEIUIEKTYAJIbHON NEATENbHOCTH, XapaKTEPHBIX s
MaTeMaTUKd U SBJSIONIMXCS OCHOBOM IO3HABaTENbHOW KYJABTYpBI, 3HAUUMOM JUIs
Pa3IUYHbIX cep YeIOBEUECKOM e TEIbHOCTH.

B npeomemnom nanpaenenuu:

OBJIAICHUC MATCMATUYCCKUMHU 3HAHUSMH U YMCHUSAMU, HCO6XOI[I/IMBIMI/I JJIA IIPO AO0JIZKCHU S
o6yquH$[ B CTB.pI.HGﬁ MIKOJIE WJIN HMHBIX 061H€06p330BaTCJ'ILHLIX YUPCKACHUAX, N3YUCHUA
CMCIKHBIX OTUCHUILIINH, IPUMCHCHHUS B MMOBCEIHEBHOM KHU3HU,

CO3aHHucC (bYHI[aMCHTa 1 MAaTCMAaTH4YCCKOI'O pPa3BUTHUA, (I)OpMI/IpOBaHI/IH MCXaHHU3MOB
MBIIJICHU A, XapaKTCPHBIX JJIA MaTeMaTH4eCKOM ACATCIIBHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeamMera

Feomempu;l — OJUH U3 BaOXHEUIINX KOMIIOHEHTOB MaTeMaTHYECKOTO O6pa3OBaHI/I$I,

HCO6XO,Z[I/IMBII\/’I JJIA HpI/I06peTeHI/I}I KOHKPCTHBIX 3HAHHUH O MMPOCTPAHCTBEC U IMPAKTHYCCKHU 3HAYNMBIX
YMCHHﬁ, CI)OpMHpOBaHI/I}I S3bIKA OIHCAaHHS OOBEKTOB OKpyXKaromero mupa, M pPasBUTHA
MMPOCTPaHCTBCHHOT'O B006pa)KeHI/I}I U UHTYUIIUHU, MaTeMaTHU4eCKOM KYJIBTYpPBI, TSI 3CTECTUYCCKOTO
BOCIIMTaHUA 06yqaroumxc;1. I/ISY‘-ICHI/IC TCOMECTpHUU BHOCHUT BKJIaJl B Pa3BUTUC JIOTUYCCKOI'O
MBIIIJICHHUSA, B (I)OpMHpOBaHI/IC IOHATHA A0Ka3aTCIbCTBA.

Takum o6pa30M, B XOJAC OCBOCHHA COACPIKAHUA KypCa YydUalluecsa MOJy4daroT

BO3MOXHOCTbB:



— pa3BUTh IPEACTABICHUE O YHUCIE U POJIM BBIYUCICHUH B YEJIIOBEYECKOW IPAKTHUKE;
chopMHpOBaTh  TPAKTUYECKUE  HABBIKA  BBINOJHEHHS  YCTHBIX,  IHCHbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCICHUN, PA3BUTH BBIYUCIUTEIBHYIO KYIbTYPY;

— pa3BUTh MPOCTPAHCTBEHHBIC NPEACTABICHUS M HW300pa3sUTEIbHbIE YMEHHUS, OCBOUTH
OCHOBHBbIE (PAaKTBI M METOAbl IUIAHUMETPUH, TO3HAKOMHUTBCA C  MPOCTCUIINMHU
MIPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBAMU;

— Ppa3BUTH JIOTUYECKOE MBIIUICHUE W PEYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH CYKICHHS,
IIPOBOJUTH HECJIOXKHBIE CHCTEMATH3allUd, IPUBOIUTH IPUMEPBI MU KOHTPIPHUMEPHI,
HCII0JIb30BATh Pa3IMYHBIE SI3bIKM MAaTEMATUKH (CIOBECHBIM, CHMBOJIMYECKUN, IpadpuuecKuil)
JUISL WILTIOCTPALMN, MHTEPIPETALMH, ApIYMEHTALMN U I0OKA3aTeNIbCTBA;

— chopmupoBath mpencTaBieHUS 00 W3y4aeMbIX MOHATHUSX M METOJAX KaK BaKHEHIINX
CpenCTBaX MaTeMAaTHYECKOTO MOJIEIUPOBAHUS PEATIBHBIX ITPOLIECCOB U SIBJICHUM.

B pesynbTate ocBOEHMsSI Kypca reOMETpUM ydalllhecs MOJydaroT MpecTaBlieHue o0
OCHOBHBIX (UI'ypax Ha IJIOCKOCTH M MX CBOMCTBax; MpUOOpPETArOT HAaBBIKM TI'€OMETPUUYECKUX
MIOCTPOEHUI, HEOOXOUMBIE JUISI BBITIOJIHEHHUS YaCTO BCTPEUAIOUIUXCs rpaduueckux padboT, a Takxke
HaBbIKM M3MEPEHUs U BBIYMCIICHUS JJIMH, YIJIOB, IPUMEHSEMBbIE Ul PELIEHUs pa3HOOOpa3HbIX
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a/1a4.

MecTo npegMera B yueOHOM IJIaHe

CortacHo denepaibHOMY 0a3UCHOMY y4eOHOMY ITUTaHY MporpaMMa paccunTaHa Ha 68
yacoB (2yaca B HelleJ10).

KonTponbpHbIX paboT — 7 4acoB, KOTOpBIE pacHpeiesieHbl MO pa3fesiaM CIeayoIIUM
obpazom: «Bekrope» 1 wac, «Meroa xoopauHaT» 1 4dac, «COOTHOIIEHHE MEXIy CTOPOHAMHU H
yrilamu TpeyrojabHuka» 1 vac, «JlJinHa OKpYKHOCTH U TUIOMIaab Kpyra» 1 dac, «/IBuxkenus» 1 gac
1 2 yaca Ha UTOTOBBIE aAMUHUCTPATUBHBIE KOHTPOJIbHbIE PAOOTHI.

[IpomexyTouHass aTTecTauus MPOBOAUTCS B (OpME TECTOB, CAMOCTOSTEIbHBIX,
MMPOBEPOUYHBIX PA0OT U MaTeMaTHYeCKHX TUKTAHTOB (1Mo 10 - 15 MHHYT) B KOHIIE JIOTHUYECKU
3aKOHYCHHBIX OJIOKOB y4eOHOTO Marepuaia. Y poBeHb 00y4YeHHS — Oa30BBIi.

[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

JIM4HOCTHBIE:

— HCIIOJb30BAaHUE TMPUOOPETCHHBIX 3HAHMK M YMEHHMA B MPAKTUYECKOW IEATEIBHOCTH M
MOBCEIHEBHON KM3HU JJIS MOJICIMPOBAHMS MPAKTUYECKUX CUTyallMd W UCCIIEJOBAHUS
MTOCTPOCHHBIX MOJIEJICH C UCTIOJIb30BaHUEM ammapara reOMETPHH,;

— ¢opMUpOBaHHE OTBETCTBEHHOTO OTHOIIECHUS K YYEHHUIO, TOTOBHOCTH U CIHOCOOHOCTH
oOyyaronmxcs K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIMHN K 0OYUEHHUIO U
MO3HAHUIO, BEIOOPY JNanbHeiIero oopasoBanus Ha 60a3e OPUEHTUPOBKH B MUpe Mpodeccuii
U Tpo(eCCHOHANBHBIX MPEANOYTCHUN, OCO3HAHHOMY IOCTPOSHUIO WHAWBUIYaTbHOM
00pa30BaTeNbHOI TPAEKTOPUU C YUETOM YCTOMUYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

— ¢dopMUpOBaHHE TEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

— ¢opMHUpOBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOUICHHMH M COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMH M MIAIIINMH B 00pa30oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOM,
yueOHO-HCCIeI0BaTeNIbCKOM, TBOPUECKON U IPYTHX BUIAX JAESITEIbHOCTH,

— yMEHHE SICHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOM M NMHUCbMEHHOW peuu,
MOHMMATh CMBICT TOCTaBJICHHOM 3a/layd, BBICTPAUBATH APTyMEHTAILMIO, IPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPHI;

— KPUTUYHOCTH MBIIUICHUS], YMEHUE PACIIO3HABATh JOTUYECKA HEKOPPEKTHBIE BhICKA3bIBAHMUSI,
OTIINYATh THIOTE3Y OT (aKTa,



— KpEaTUBHOCTb MBIIUICHUS, WHMIMATUBY, HAaXOJYUBOCTb, AKTUBHOCTb IIPU DPELICHUH
FeOMETPUUYECKUX 3a/1a4;

— yMEHHE KOHTPOJHUPOBATH MPOIIECC M Pe3yNIbTaT Y4eOHOM MaTeMaTHUYECKOU NesITeIbHOCTH,

— CIIOCOOHOCTh K SMOLIMOHAJIBHOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pelIeHui, pacCyKACHU.

MeTal’lpe}]MeTl—[l)le:

B 9 xmacce Ha ypokax reoMeTpuH, Kak M Ha BCEX IpeaMerax, OyneT mpoaospKeHa
paboTa Mo Pa3BUTHIO OCHOB YMTATENICKON KoMmIeTeHIH. OO0yJaroniruecsi OBJIAJCIOT YTEHUEM KaK
CPEICTBOM OCYHIECTBJIEHHS CBOMX JaJbHEHIIMX IUIAHOB: IMPOJOJDKEHHS 00pa3oBaHUs U
caM000pa3oBaHus, OCO3HAHHOTO IJIAHUPOBAHUS CBOErO AaKTYaJIbHOTO M TMEPCHEKTUBHOIO Kpyra
YTEHHUS.

[Ipu n3yyeHun reomeTpun oOy4aroUIMecs] YCOBEPIIEHCTBYIOT MPUOOPETEHHbBIE HABBIKU
paboTel ¢ uHopmanuen U NonoiHAT ux. OHM CMOTYT paboTaTh C TEKCTaMH, MpeoOpa3oBbIBaTh U
MHTEPIPETUPOBATH COAEPHKAILYIOCS B HUX HH(OPMAILIMIO, B TOM YHUCIIE:

— CHCTEMAaTHU3HpOBaTh, COIOCTABIIATH, AHAIM3UPOBATh, 00O0OIIaTh M HHTEPIPETUPOBATH
MH(}OPMaLIHIO, COIEPKALYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

— BBIAENATH TJIABHYIO U H30BITOYHYIO MH(GOPMALMIO, BBIIOJHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICTICHHBIX (DAKTOB, MBICIICH; PEJCTABIATH MHPOPMAIIUIO B CXKATOM CIOBECHOU (Gopme (B
BUJIE ITUIAHA WM TE3MCOB) M B HArjsAHO-CUMBOJIMYECKOM Qopme (B Buae Taduul,
rpaduyecKkux cxem U AuarpaMmm, KapT MOHSITHHA — KOHIENTYaJbHBIX AMArpamMm, OMOPHBIX
KOHCIIEKTOB);

— 3aMO0JHATh U JONOJIHATh TaOJIUIIbI, CXEMBI, JUArPaMMBbl, TEKCTBIL.

B xome w3ydeHHs TeOMETpUH OOYYAOIIMECs YCOBEPIICHCTBYIOT OIBIT MPOSKTHOM
NESTEIPHOCTH, Kak o0co0oit  (opmbl  y4eOHOW pabOTBI, CIIOCOOCTBYIOIMIEH BOCHUTAHUIO
CaMOCTOSITEIbHOCTH,  WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBINIEHHIO MOTHUBAIMA U
ahdexTuBHOCTH Y4eOHOW NEATENBHOCTH; B XOJE pealu3allid HCXOJHOTO 3aMbiClia Ha
MPAKTUYECKOM YpPOBHE OBJIAJICIOT yYMEHHWEM BBIOMpaTh aJIcKBaTHBIC CTOSIICH 3aqaue CpelCcTBa,
MPUHUMATD PEIICHHUS, B TOM YHCJIC U B CUTYaIlUAX HeonpeaeeHHOCTH. OHU MOJIyYaT BO3MOYKHOCTh
Pa3BHUTh CIIOCOOHOCTh K Pa3pabOTKEe HECKOJbKHX BAPHAHTOB PEINCHUH, K IMOMCKY HECTAaHIAAPTHBIX
PEIICHUI, TIOUCKY M OCYIIISCTBIICHHUIO Han0oJIee PUEMIIEMOTO PEIICHUSI.

PeryasitTuBHblie:

— onpedensims 1EINb NESATEILHOCTH Ha YPOKE C MOMOIIBIO YUUTENSI U CAMOCTOATEIBHO;

— YYHUTHCSI COBMECTHO C YUUTEJIEM OOHAPYKUBATh U (hopMyauposams yueouyo npooiemy;

—  YUYUTHCS NIAHUPO8amsb YUeOHYIO NESTEIIbHOCTh Ha YPOKE;

—  BbICKA3blBAMb CBOIO BEPCHIO, MBITAThCSA IMpeajaraTh crnocod €€ MpoBepkH (Ha OCHOBE
MIPOIyKTUBHBIX 33/IaHU B YUeOHUKE);

— pabotas 1O NPEIOKEHHOMY IUIaHY, UCHOIb308aNmb HEOOXOIUMBIE CpelacTBa (y4eOHUK,
KOMIBIOTEP U HHCTPYMEHTHI);

— ompedensimy YCIIEUTHOCTh BBIIIOJHEHUS CBOETO 33/1aHUS B THAJIOTE C YUUTEIIEM.

CpenctBoM  (QOpMHUpPOBAaHUS  PETYASTUBHBIX  JEHCTBUM  CIy)KaT  TEXHOJOTHUSA
MpoOJIEeMHOTO Juanora Ha JTafe HM3y4yeHHs HOBOTO MaTepuana U TEeXHOJOTHS OLIEHUBaHUS
00pa30BaTeNbHBIX JOCTHKEHUN (YI€OHBIX YCIIEXOB).

Ilo3HaBaTe/bHBIE!
— OpHEHTHpOBATbCS B CBOCH CHUCTeME€ 3HAHWNA: HOHUMAmMb, YTO HYKHA JONOJIHMUTENbHAs
uHbopManus (3HaHUA) 7151 peleHus yueOHOM 3a/1auu B O/IMH 1Iar;
— Oenamb MPEABAPUTEIBHBIN 0mMOOp UCTOUHUKOB HMHGOpPMALUK Ui pelieHus y4eOHOH
3aJauu;



— 1oOBIBaTh HOBBIE 3HAHMS: HAXOOUMb HEOOX0IUMYIO0 HH(OPMAIHIO, KaK B y4eOHUKE, TaK U B
MIPEUIOKEHHBIX YUUTEIIEM CIOBapsX, CIIPABOYHUKAX U UHTEPHET- PECypcax;

— noObIBaTh HOBBIE 3HAHUS: U361eKamb UHPOPMALUIO, TPEACTABICHHYIO B Pa3HBIX (popmax
(Tekcr, Tabnuia, cxema, HIUTIOCTPaLus U 1p.);

— nmepepabaThIBaTh IMOJYYCHHYI0 HHMOPMAIMIO: HaOit00amy U O0enamv CaMOCTOSITEIbHBIC
6b16000bl.

CpencrBoM (hopMUpOBaHHS MMO3HABATEIBHBIX JACHCTBUH CIY)KHUT y4eOHBIM MaTepuan u
3agaHns yueOHUKa, 00eCIIeUnBaIOIIIE MTEPBYIO JIMHUIO PA3BUTHS — yMEHHE OOBSCHITH MUD.

KomMyHuKaTHUBHbBIE:
— JIOHOCHUTH CBOIO HO3HIHIO 10 APYTUX: 0)OpMIAMb CBOIO MBICIh B YCTHON M IMHCBMEHHOU
peun (Ha ypOBHE MPEI0KEHUS WK HEOOIBIIOTO TEKCTA);
— CIIymaTh ¥ NOHUMATh peyb Opy2ux;
—  BBIPA3UTENBHO YuUmamy v nepeckasvléams TeKCT;
— ecmynamu B 6ecelly Ha ypoKe U B XKH3HU;
— COBMECTHO 00208apu6amucs O IPABUIAaX OOIIEHHS U MOBEJCHNUS B IIIKOJIE U CIIEJ0BaTh UM;
—  YUYHTBCS 8bINOIHAMb PATWIHBIEC POJIH B TPYIIIE (JIMAEpa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM  (OpMHUpPOBaHHS KOMMYHHKATUBHBIX JICHCTBHH CIYy)KaT TEXHOJOTHS
npoOieMHoro auanora (moOyXAaromui M MOABOJSAIIMKA JAMAJor), TEXHOJIOTHUS MNPOAYKTUBHOTO
YTEHUS ¥ OPTaHU3alns PadOTHI B MAJTBIX TPYIIaX.

IIpeamMeTHbIE:
Tema Yyammecsi HaydaTcs Yuammecs moJy4yar
BO3MOKHOCTh
Bexmoput — 0003Hauams U U300paxd@camov 6eKMopbl, — o@nademv  8eKMOPHbIM
— u306padxcamev 8eKmMop, pasHblli OAHHOMY, MemooomM Onsl peuteHus
—  CMpoumv 8eKmop, PAGHblL CyMMe O08YX 3a0a4 HA GbIYUCIEHUE U
8EKMOpOe, UCNOJIb3YS npasuia 00Ka3amenbCcmeo,
mpey2onbHUKa, napannenozcpamma,
Gopmynuposams 3aKOHbL CIONHCEHUS, — npubpecmu onvim
— Ccmpoums CyMMY HECKONbKUX BEKMOpOS, 6bINOJIHEHUA NPOEKMO8.

UCNONBL3YS NPABUTIO MHO20Y20IbHUKA,

— cmpoumv 8eKmop, PasHbulll PAZHOCMU O8YX
BEKMOPO8, 08YMsl CHOCODAMU.

— pewamy 2eomempuyeckue 3a0auu
UCNONb308AHUE  ANICOPUMMA  BbIPAICEHUSL
yepe3  OaHHble  BEKMOPbL,  UCHONb3YSL
npasuna  CLOJNCeHUs,  GbIMUMAHUAL U
VMHOJICEHUS. eKMOPA HA YUCTO.

— pewamv npocmenuiue 2eomMempuiecKue
3a0auu,  ONUPAsACh  HA  U3YYEHHbLE
CBOLICMBA BEKMOPOB;

—  HAxX00umv CpeoHIol0 TUHUIO Mmpaneyuu no
3A0AHHBIM OCHOBAHUSIM.

B noeceonegnoii »yncusnu u npu uzyuenuu

opy2ux npeomemos:

—  UCNONb306aMb  8eKMOPbL Ol peuleHus
npocmeuwux —3a0a4 Ha  onpeoejexue
CKOpPOCMU OMHOCUMENbHO20 OBUNCEHUS.




Memoo — onepuposamv  Ha  0A3080M  YpOGHe o6nademu
KoopOounam NOHAMUAMU KOOpOUHamul — 8eKmopa, KOOPOUHAMHBIM
KOOpOUHAmMbl ~ CyMMbl U PASHOCMU Memooom peutenus
8EKMOpPO8, NPOU3Be0eHUsl BeKMopa Ha 3a0ay Ha evlYUCIeHUe U
yucno; 00Ka3amenbemeo,
—  bLIYUCAAML  KOOPOUHAMbL gexmopa, npuobpecmu onvim
KOOpOUHAmul ~ CYMMbL U pasHocmu UCNONb306AHUS
8EKMOP0O8, KOOPOUHAMbBL  NPOU3IBEOCHUs. KOMNbIOMEPHbIX
8eKmopa Ha Yucino, npocpamm Ons aHanu3a
—  BLIYUCTAMb Y20]l MEHCOY BEKMOPAMU, YACMHbBIX cayvaes
—  BbIUUCTAMb  CKANAPHOe  Npou3geoeHue 683AUMHOCO
B8EKMOPOE; PpPacnojiosicerus
—  bIYUCTAMD paccmostue MeAHCOY OKpyHCHOCElL u
MOYKAMU NO U38ECTNHBIM KOOPOUHAMAM, npAMbLX,
—  BbIUUCTAMb  KOOPOUHAMbBL  CepeOuHbl npuoopecmu onvim
ompesKa; 8bINOJIHEHUSL NPOEKMO8
—  cocmagnams  ypasHeHue — OKPYICHOCMU,
3HAA KOOpOUHAmvbl Yeumpa U MOYKU
OKDYICHOCMU, — COCMABIAMb  YPABHEHUe
NPAMOLL N0 KOOPOUHAMAM 08YX ee MOUeK,
— pewamsv npocmeuwiue 3a0a4u MemoooM
KOOpOuHam
Coomnowenusn — onepuposamb  Ha  0A3080M  YPOBHe BbIYUCTIAMD niowaou
Medxncoy noMAMUAMU: — CuMyca,  KOcuwmyca U Queyp,  cocmasneHubix
cmoponamu u maHeenca yenos, us  08yx u  bonee
yenamu —  NpUMEHAMb OCHOBHOE NPAMOY20JIbHUKOS,
mpeyzosibHUKa. MPUSOHOMEMPUUECKOe MOHCOeCmeo npu napanienozcpammos,
Cransapnoe pewieHuy 3a0ay HA HAX0JHCOeHUe OOHOU MpeyeoibHUKO8, Kpyead U
npouseedenue MpUeOHOMempu4eckol  (yHKyuu  uepes cekmopa,
6eKmMopoe opyayio, BLIYUCTAMND naowaou
—  uz00padxdcamv y2oin Mexicoy BeKmopami, MHO20)20/IbHUKOS,
8LIYUCIAMD cKansipHoe npousseoeHue UCNONB3YSI  OMHOWEHUS.
8eKMOpOo8, PABHOBENUKOCTNU u
—  Haxooums  yeabl MedHcOy — BEeKMOopaMmu, PpasHocoCmasieHHocmu,
ucnonv3ys Gopmyny CKAISIPHO2O npUMeHsmo
npou3eeoeHUs 8 KOOPOUHAMax, aneebpaudeckuil u
—  NpUMEeHAmb meopemy CUHYCO8, Meopemy MPUSOHOMEMPUUECKULL
KOCUHYCO8, mamepuail npu peulerHuu
—  npumensimo dopmyny nrowadu 3a0ay Ha GbIYUCIEHUEe
mpey2onbHuKa, naowaoei
— pewamv  npocmenwiue — 300a4u  Ha MHOCOY2O/IbHUKOE,
Haxooicoenue CMOPOH u Venoe npuoopecmu onbvim
NPOU3BOILHOCO MPEY20NbHUKA RPUMERERUA
B noeceonegnoit ycusznu u npu uzyuenuu aneeopauieckoo u
opy2ux npeomemos: MpU20HOMEMPUYECKO20
—  UCNONBL3068aMb  8eKMOpPbLL OISl PEULCHUS. dannapamda npu. peuternuu
3a0ay Ha 08udicenue u Oeticmeue Cul 2€OMemPUIECKUX 3a0a
Jlnuna — onepuposamv  Ha  0A3060M  Ypo8He 861600UMb opmyny 014
OKpYJICHOCIU U NOHAMUAMU npasUIbHO20 8bIYUCTEHUS yena
naowyaos Kpyza MHO20Y20IbHUKA, npaeuUIbHO20 n-
—  npumeHamb  QOpMYNYy ONA GbIYUCTEHUs V2ONIbHUKA U NPUMEHAMb

yena npasuibHo20 N-y20lbHUKA.
npumMensims hopmynvl NAOWAOU, CIHOPOHbL

ee 6 mpoyecce peuileHus
3a0ay,




NPABUNILHOZO MHO20Y20]IbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYIHCHOCTU,
NpUMEeHIMb Gopmynsi ONIUHDL
OKPYIHCHOCIU, oyeu OKPYIHCHOCMU,
naoWaAou Kpyea u Kpy2o8o2o cekmopad.
UCNONB308AMb CBOUCNBA USMEPEHUSL OTIUH,
Vell08 npu peuleHuu 3a0a4 Ha HaxoxcoeHue
ONlUHBL OMpe3Ka, 2padyCHOU Mepbl Yead,

npoeoouns
dokazamenbcmea
meopem o opmyne
niowaou, CMOPOHbL
NPABUILHO2O
MHO20Y20IbHUKA,
paouyca BRUCAHHOU U
ONUCAHHOU

—  BBIUUCHAMb  NAOWAOU  MPeyeOTbHUKOS, OKpYyocHoCmu u
NpAMOY20JIbHUKOS8, mpaneyuii, Kpy2o8 Uu creocmesutl U3 meopem u
CEeKmopoe; NPUMEHAMb ux npu

—  @blYUCAAMb ONUHY OKPYICHOCMU U OTUHY pewenuu 3a0ay,
o0yau OKPYHCHOCIU, — pewamsv  3a0ayu  HA

—  BLIYUCTAMb ONUHBL JTUHEUHBIX DJIeMEeHmO8 JoKa3amenbemeo ¢
Queyp u ux yenel, UCNOIL3YSA U3VYEHHbIE UCnoiv3oeanuem
Gopmynvl. popmyn OnuHbl

OKDYHCHOCMU U OJIUHbL

B noeceonesnoit ycuznu u npu usydeHuu ayeu ORpYJHCHOCHIU,

opyaux npeomemaos: popmyn naowaoe

- pewamo npakmuyeckue 3a0auu, Pueyp.
ceA3aHHble c Haxoxcoenuem
2e0MeMPUYECKUX BEIUYUH.

Jeusicenusn — onepuposamv  Ha  0A3060M  YPOBHE |— NPUMEHAMb  CEOLUCMEa
NOHAMUAMU OMOOPANCEHUS NIOCKOCTU HA 08UdICEHUs. NPU peuleHUU
cebs u 08UNMCEHUS, 3a0ay,

— onepuposamv  Ha  0A3060M  YPOBHE |— NPUMEHAMb  NOHAMUA.
NOHAMUAMU ~ OCeB0U U  YEHMPALbHOU ocesas U UYeHmMpaibHas
cUMMempuu, NnapaiieibHo20 NnepeHocd, cummempus,
nosopoma, napanienbHulll  nepeHoc

—  pacnosuasamov 8UObL OBUNCEHUL, U nosopom 8 peuleHuu

—  BbINOJHAMb NOCMPOEHUE OBUICEHUL C 3a0au
HOMOWBIO YUpKy s u JIUHEUKU,
ocyuecmenams npeobpasosarue gueyp,

—  pacnosuaseams no yepmedsicam,
ocyuecmenams npeobpazosanus uzyp c
NOMOWbI0  0Cesoll U  YeHmpaibHOU
cuMMempuu, NnapauleibHo20 NepeHoca U
nosopoma.

Hauanvnoie —  pacno3Haeamsv HA 4epmedicax, PUCYVHKAX, |— GbIUUCIAMDb 00bEMbI

ceedenus u3 MOOeIAX U 8 OKpyJcarouem mupe niocKue NPOCMPAHCMBEHHbIX

cmepeomempuu U NpOCMPAHCMEEHHble 2eoMempuyecKue 2eomempuieckux ¢uayp,
Queypuol; COCMABIeHHbIX u3

— pacnosxiasambo paseepmku Kyoa, NPAMOY20/IbHbLX
NPAMOY207IbHO20 napanienenuneoa, napanienenuneoos;
NpasUIbHOU  NUPAMuUobl, YUIUHOpa U |— Yeayoums U pazeums
KOHyCa, npeocmasieHus 0

— onpedensimb NO JIUHEUHLIM  pPA3Mepam NPOCMPAHCIEEHHBIX
Pazeépmru  ueypel JUHeliHble pazmepbl 2eoMempuiecKux
camotl gueypsl u Haobopom; Queypax;

— gulyuciAmb  00bEM  NPAMOY20IbHO20 |— NPUMEHSIMb nonsamue
napanieienuneoa. pazeépmu ons

8bINOIHEHUS

npakmuieckux




pacuémos.
06 akcuomax Honyuums 6Oonee enybokoe
2eomempuu npeocmasnenue o0 cucmeme
akcuom — naaHuMempuu  u
AKCUOMAMUYECKOM Memooe
Iloeémopenue NpUMeHAmb Npu  peulenul 3a0ai OCHOBHble COOMHOUIEHUS MeHCOy
Kypca CMOPOHAMU U YeNlaMU NPAMOY20TbHO20 U NPOU3BOTLHO20 MPEY2ONbHUKA,
naanumempuu NpUMEHAMb GopMYibl NIOWAOU MPey2ObHUKA.
peutams mpey2orbHUKU ¢ NOMOWbIO Meopem CUHYCO8 U KOCUHYCOS,
NPUMEHAMb  NPUSHAKU — PABEHCMBA  MPey2oNbHUKO8 NpU  peuleHuu
2eomMempuyecKux 3a0ad,
NPpUMEHAMb — NPUSHAKU — NOO000Us  MPEy2ONbHUKO8  NpU  peuleHuu
2eomempuyecKux 3a0ad,
onpeoensims 8UO0bl YeMblPeXy20IbHUKOS8 U UX C8OUCMEA,
ucnonv3osamsv  opmyavt niowaoeu Queyp Ol HAXOHCOEHUsT  UX
niowaou,
8BINOIHAMb Yepmedc NO YCI08UI0 3a0ayU, peulams npocmeniuiue 3a0avu
no meme «YemvipexyeonvHuxuy»
UCNONIL308AMb CEOUCMBO CMOPOH YeMblpexy201bHUKA, ONUCAHHO20 OKOJIO
OKDYICHOCIU, CBOUCMBO V2ll08 GNUCAHHO20 Hemblpexy20lbHUKa npu
peuieHuu 3a0at,
UCNONL308aMb POPMYIIbL ONUHBL OKPYAHCHOCIU U OY2U, NA0WA0U Kpyed U
cekmopa npu pewieHuu 3a0ad,
peutams 2ceomempuyecKue 3a0ayu, ONUPAsCcL Ha C80UCMBA KACAMENbHbIX
K OKpydcHOCmU, npumMeHsss  OONOJHUMENbHble — NOCHPOEHUS,
aneebpaudeckull U mpueoHOMempuieckull annapam,
nposooums onepayuu Had 8eKMoOPamMu, 8bIYUCTISAMb OIUHY U KOOPOUHAMbL
8eKmopa, 2o medHcoy 6eKmopami,
PAcnosHasamv  YpaGHeHUs OKPYJICHOCMeEU U NpAMOU, yMemb Ux
UcnoIbL308ams,
UCNoIbL3086amMb  NpUOOPEmeHHble 3HAHUA U YMEHUs 8 NPAaKmuieckou
oesmenbHOCmuU Ol peuleHus NpaKmuyeckux 3a0ay, CeA3aHHbIX C
HAX0JHCOeHUEM 2e0MEeMPUYECKUX BeIUUH
TemaTu4yeckoe MJIAHNPOBaHNE MO reoMeTPHUH 9 K.
Ne n/m Tema Kon-Bo KonunuecTBo
4acoB KOHTPOJIBbHBIX
pabor
1 [ToBTOpEHUE Kypca reoMeTpuu 8 Kiacca 2
2 Bektopsl 9 1
3 Meron koopauHaT 10 1
4 CooTHOLIEHN MEX Y CTOPOHAMH U YTiIaMu 14 1
TpeyrojabHuka. CKaJasipHOE MPON3BEJICHIE BEKTOPOB
5 JUIMHAa OKPYKHOCTH M IJIOLIAb Kpyra 11 1
6 JIBrokeHust 7 1
7 HavanbHble cBeleHUS U3 CTEPEOMETPUN 4
8 OO0 akcMoMax reoMeTpuu 1
9 Hrorosoe nosropeHune 10 2
Hroro 68 5, +2 agMuH.




Copep:xanue yyeoHoro npeamera «I'eomerpust 9»
BexTopsnl u MeTox kKoopauHat (19 4.)

[lonstue Bekropa. PaBeHcTBo BekTOpoB. ClOXKEHME M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCiO. PasiokeHwe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BexTopa. lIpocreiimue 3a1auyn B KOOpAWHATAX. Y PABHEHUs OKPYKHOCTH M IIPSIMO.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PELICHUH 3a/1a4.

OcHOBHasl 1eJIb — HAy4YUTh YYAIIUXCS BBINIOJIHATH JECHUCTBUS HaJl BEKTOpaMHM Kak
HaIpaBJIEHHBIMU OTPE3KaMH, YTO BAaXKHO JUIsl IPUMEHEHUS BEKTOPOB B (PU3UKE; IMO3HAKOMHUTH C
HCIIOJIb30BAHUEM BEKTOPOB M METOAA KOOPAMHAT IIPU PELIEHUM I'€OMETPUYECKUX 3aaad. Bekrop
ONIPENENACTC KaK HaIpaBJICHHBIM OTPE30K M JIECHUCTBHS HAJ BEKTOPAMM BBOJATCSA TaK, KaKk 3TO
MPUHATO B (PU3HKE, T. €. KaK JIEHCTBUS C HANPABICHHBIMU OTPE3KAMHU.

OcHOBHOE BHUMaHUE JOJHKHO OBITh YJIEIEHO BHIPAOOTKE YMEHUH BBINOJIHATH Ollepalvu
HaJ BEKTOpaMH (CKJIaJpIBaTh BEKTOPHI 10 MpaBUIaM TPEYroJbHUKA U MapajuleJorpaMMma, CTPOUTh
BEKTOP, PaBHBIM Pa3HOCTH JBYX JaHHBIX BEKTOPOB, & TAaKKE BEKTOP, PABHBIM IPOU3BEICHUIO
JAHHOTO BEKTOpa Ha JAHHOE YHUCIIO).

Ha mnpumepax moka3plBaeTcsi, KaKk BEKTOPbl MOTYT MPHUMEHATBCA K PEIICHUIO
reoMeTpuueckux 3aaad. JlemoHnctpupyercs 3¢pGeKTUBHOCTh MPUMEHEHUs (GOPMYI IJisi KOOPAWHAT
CEpPEeIMHBl OTpE3Ka, PAaCCTOSHUSA MEXAY JBYMs TOYKAMH, YPaBHEHHU OKPYKHOCTH M TNPSAMON B
KOHKpPETHBIX TE€OMETPUYECKHX 3a/jadaX, TEeM caMbIM JaeTcsl MpejcTaBlieHne o0 H3ydeHUHu
TreOMETPUUECKUX PUTYp C TIOMOIIBIO METOJOB aJIreOpHl.

CooTHOIIEHUSI MEKIY CTOPOHAMHM W YIJIaMH TpeyrojbHuka. CKajasipHOe Npou3BeIeHHe
BeKTOpOB (14 u.)

CuHyCc, KOCHMHYC M TaHT€HC yrja. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue
TpeyroiabHUKOB. CKaJlsipHOE MPOU3BEIICHUE BEKTOPOB M €ro NPUMEHEHHE B T€OMETPHYECKHX
3aJa4ax.

OcHOBHas 1Ielb — pPa3BUTh YMEHHUE YYAIIUXCS MPUMEHITh TPUTOHOMETPHUCCKHI
amnmapar MpH PEIICHUH TeOMETPUICCKUX 3a1ad.

Cunyc u xocunyc moboro yriaa ot 0° go 180° BBOIATCS ¢ NMOMOIIBIO €IMHUYHOMN
MOJTYOKPY)KHOCTH, JIOKA3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJHUTCS €IlIE OJIHA
dbopmyna oAy TpeyrojabHUKa (IMOJOBHHA MTPOM3BEICHUS JBYX CTOPOH HAa CHHYC yIJla MEXIY
HUMH). DTOT amnmapar MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkasipHOE TMPOU3BEJICHHE BEKTOPOB BBOJMUTCS Kak B (u3uke (NMPOM3BEICHUE THH
BEKTOPOB Ha KOCHHYC yrja MeXJay HUMH). PaccmarpuBaroTcs CBOWCTBA CKANSIPHOTO MPOU3BEICHUS
Y €ro MPUMEHEHHE MPU PEIICHUH T€OMETPHYCCKHUX 3a/1ad.

OcHOBHOE BHHMMaHHE CJeIyeT YACIUTh BbIPAaOOTKE TPOYHBIX HABHIKOB B
MIPUMEHECHHH TPUTOHOMETPHYECKOTO amnmapara Ipu PeIIeHHH IT'eOMETPUUSCKHX 3a/1a4.

JUUIHHA OKPYKHOCTH M TJI0omaas kpyra (11 u.)

HpaBI/IHLHHC MHOT'OYT'OJIbHUKH. OKPY)KHOCTI/I, OIMMCAaHHAad OKOJIO IIPAaBUJIIBHOTO
MHOT'OYI'OJIbHMKa W BIIMCAHHAsA B HCTO. HOCTpOCHI/Ie MMPpaBHUJIBHBIX MHOTOYTI'OJIbHUKOB. Z[J'II/IHa
OKPYXHOCTH. IInomans Kpyra.

OcHoBHas LeJIb — PACHIUPUTh 3HAHUC YUAIIUXCA O MHOTOYI'OJIbHUKAX; paCCMOTPCTH
MOHATUA TJIMHBI OKPYKHOCTH U IOl Kpyra nU (I)OpMyJ'IBI JIJIs X BRIYKC/IEeHUS B Hayaje TeMbl
AaCTCd  ONPCACIICHUC MPAaBUIIBHOTO MHOI'OYT'OJIbHHUKAa W PACCMATPUBAKOTCA TCOPEMEL 00
OKPYKXHOCTHX, OMNHCAaHHON OKOJIO NpaBUJIIBHOTI'O MHOTOYI'OJIbHUKAa U BnucaHHoi B Hero. C
IIOMOIIIBI0  OMHCAHHOM OKPY’XHOCTU  PCHIAOTCA  3ada4du 0 MNOCTPOCHUU  MMPABUIILHOT'O
IMCCTUYTOJIbHHUKA U ITPABUIIBHOT'O 12-erJ'IBHI/IKa, €CJIN JaH HpaBHHBHBIfI I-YrOoJIbHHUK.



@opMyIbl, BBIPAKAIOIIME CTOPOHY IIPAaBUJIBHOIO MHOIOYIOJIBHUKA W Paauyc
BIIMCAHHOM B HET0 OKPYXKHOCTH 4Yepe3 paguyC OIIMCAHHOM OKPYKHOCTH, WCIIOJIb3YIOTCS IIpU
BbIBOJIE (POPMYJT JUIMHBI OKPY)KHOCTH W IUIOIAAM Kpyra. BbIBox ommpaercs Ha HMHTYUTHUBHOE
IIPEACTABJICHUE O IIpelese: IPU HEOIPAHWYEHHOM YBEIMYEHMHM 4YHCIA CTOPOH IPABHIIBHOIO
MHOTI'OYT'OJIbHHKA, BIIMCAHHOTO B OKPYKHOCTb, €ro IEPUMETP CTPEMUTCA K JUIMHE OTOU
OKPYXHOCTH, a IUIOIIAlb — K IUIOIIAAU KPyra, OTPAHMYEHHOI'O OKPYKHOCTBIO.

JBuzkenust (7 4.)

OtoOpakenue muockoctu Ha ceOs. [lonstue amxenus. OceBas W LEHTpalibHas
cumMerpun. [lapamnensHsiii nepenoc. Ilosopor. Hanoxxenus u 1BrxeHus .

OcHoBHasl 11eJ1b — MO03HAKOMUTH YYalIUXCsl C MOHSITHEM JIBH)KEHHUS U €r0 CBOMCTBaMH,
C OCHOBHBIMH BUJAaMU JIBIKEHHUH, C B3aMMOOTHOIIICHUSIMU HAJIOKEHHUN U IBUKCHUH.

JIBikeHrWe TUIOCKOCTH BBOJUTCS KaK OTOOpaKeHHE IUIOCKOCTH Ha  cels,
COXpPAaHAIOIEEe PACCTOSTHUE MEXIy ToukaMu. Ilpu paccMOTpeHuMH BUIOB JIBUXEHHH OCHOBHOE
BHHUMAaHUE yJIeNsIeTCs MOCTPOEHUIO0 00pa30B TOUEK, MPSAMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPHU OCEBOM
U ILEHTPAJIbHON CHUMMETpHUSX, NapauleJbHOM INepeHoce, moBopoTe. Ha addexTHrIX npumepax
MOKa3bIBAETCS MPUMEHEHUE IBM)KEHUH NPU pellieHNN reoMeTpuiecKux 3afad. [lonsTre HanoxeHus
OTHOCHUTCS B IaHHOM KypC€ K YHCIy OCHOBHBIX NMOHATUH. JlOKa3bIBAETCS, YTO MOHSTHS HAJIOKEHUS
U JIBUKEHHS! SIBJSIOTCS SKBUBAJIEHTHBIMU: JII000€ HAJIOXKEHUE SIBIISIETCS ABMIKEHHUEM IIJIOCKOCTH U
obOpatHo. M3yueHue noka3aTenbCTBa HE SABIAETCS 00s3aTeNbHBIM, OJHAKO CIEAYEeT pacCMOTPETh
CBSI3b TIOHSATHI HATOKEHUS W JBYKEHHUSL.

HauvanbHble cBeeHNsI U3 cTepeoMeTpuu (4 4.)

[Ipenmer crtepeomerpusa. Muororpannuk. Ilpusma. Ilapamnenenunen. Iunusmp.
Konyc. Cdepa u map.

OcHOBHasi 1edb — TMO3HAKOMUTh Y4YallUXCid C MHOTOIPAaHHHMKAMH;, TelaMH U
MIOBEPXHOCTSIMH BPAILICHHS.
006 akcuomax reomerpun (1 4.)

06 akcuoMax muaHuMeTpuu. HekoTopble CBeIeHUs O pa3BUTUU T€OMETPUU

OcHoBHast 1enp — JAarh Oojee TIyOOKOe MPEACTaBICHHE O CHCTEME aKCHOM
IUTAHUMETPUU U aKCHOMATHYECKOM METO/Ie

IMoBTopenue (10 4.)

[Tapannensubie npsiMeie. TpeyronbHUKH. YeTbpeXyroabHUKU. OKPYKHOCTb.
OcHoBHas 1elb — HMCMHOJIb30BaTh MAaTeMaTHUYECKUE 3HAHUS NI PEIICHUs Pa3InYHbIX
MaTeMaTHYeCKUX 3a/1a4.

IlepeyeHb KOHTPOJBHBIX Pa0OT

KonTtponsHas padota Ne 1 o teme «BekTopbI».

KonTtponsHas padota Ne 2 o teme «MeTo1 KOOpIUHAT».

KonTtponsHas padota Ne 3 o teme «COOTHOIIEHNE MEX Ay CTOPOHAMU M YIJIaMU TPEYrOJIbHUKA».
KonTtponpHas padota Ne 4 1o teme «J{i1MHa OKpYXHOCTHU M IUIOIIAb Kpyra».

KonTtponpHast padota Ne 5 o teme «J{BHxkeHUs».



KanennapHo-temaTnyeckoe mJaHHPOBaHHE M0 reoMeTpun B 9 KJjacce,
aBT. JI.C.ATaHacsiH, 2 4. B HeJleJI10.

HaumenoBanue Ne | Tema ypoxka Koa- | Jara /3
pasgesa ypo BO
Ka 4aco
B
MoBTOpenue (2 4.) 1 | osropenwue. TpeyromsHUKU 1
2 | IloBropenue. YeTbIpexyronbHUKA 1
Bekrops! (9 4.) 3 | IonsiTie BekTopa. PaBeHCTBO BEKTOPOB 1
4 | OTknagpiBaHHE BEKTOpA OT TAHHOM TOUKH 1
5 | Cymma [BYX BEKTOPOB 3aKOHBI  CIIOXKCHHUS 1
BEKTOPOB.
6 | CymMmMa HECKONBKMX BEKTOpOB. BblunTanue 1
BEKTOPOB
7 | Pemenne 3amay «CloKeHHE W  BBIYMTAHHE 1
BEKTOPOBY»
8 | Ilpou3BeneHne BEeKTOpa Ha YHCIIO. 1
9 | lIpuMeHeHne BEKTOPOB K PEIICHUIO 33124 1
10 | Cpenusst TuHUS Tpanenuu 1
11 | KonrponbHas padora Nel o teme: «BekTopbn» 1
12 | Koopaunatel BekTopa. Pa3nmoxeHue BeKkTopa IO 1
MeTon KoopauHAT JIBYM HEKOJJIMHEAPHBIM BEKTOPaM
(10 u) 13 | Cesi3b  MexJy KOOpAMHATAMH BEKTOpa | 1
KOOPJIMHATaMH €r0 Hayasla U KOHIA
14 | Ilpocreiimue 3a1a4u B KOOpJHHATAX. 1
15 | Pemenue 3agad o teme: «MeToa KOOpIUHATY 1
16 | YpaBHEHHE OKPY)KHOCTH. 1
17 | VYpaBHeHue npsmoin 1
18 | Ucnonb3oBaHue ypaBHEHHH OKPYXXHOCTH H 1
NIPsIMOM ITPU PELICHUU 33134
19- | Pemrenre 3amad ¢ UCIOJIB30BAHUEM METOZA 2
20 | koopauHaT
21 | KonrponeHass pabora Ne2 mo Teme: «Meron 1
KOOpAMHAT»
CooTHoIeHUs 22 | CuHyc, KOCHHYC, TAHT€HC. 1
MeKAY CTOPOHAMM | 23 | OCHOBHOE TPHI'OHOMETPHIECKOE TOXKIECTBO. 1
" yriamMu | 54 | @opMmynsl  npuBeneHus.  DOpMyInbl I 1
TPEYrojibHuKa. BBIYUCIICHUS KOOPAHHAT TOUKU
Cransiproe 25 | Teopema o IIONTAM TPEYrOMbHHKA. 1
TpoH3BEACHHe 26 | Teopema cunycoB 1
BeKTOpOB (14 4)
27 | Teopema KOCHHYCOB 1
28 | Perienue TpeyroabHUKOB 1
30 | Pemienue 3agau no teme: « COOTHOIICHHUS MEXIY 1
CTOPOHAMH H YIIaMH TPEYrOJIbHUKa»
31 | KonrponeHast ~ pabora  Ne3 mo  TeMe: 1
«COOTHOIIEHHEe MEXIy CTOPOHAMH M YIJIaMH
TPEYTONbHHUKA
Jnuna oxkpy:xkuocta | 36 | IIpaBHiIbHBI MHOTOYTOJIBHUK. 1
U IJaomaae Kpyra | 37 | OKpyKHOCTb, ONHMCaHHAas OKOJO MPaBUILHOTO 1
(11 4) MHOTOYTOJIbHHMKA
38 | OKpyXHOCTh,  BNHCAaHHAas B  MPaBHIbHBINA 1
MHOTOYTOJIbHUK.
39 | OkpyXHOCTb, ONHCaHHAs OKOJO TIPABUILHOTO 1
MHOTOYTOJIbHUKA W BITMCAHHAS B HETO
40 | ®opmynbl TS BEIYHCIICHHS TUTOIIA I 1

MIPABUJIBHOIO MHOTOYTOIBHHMKA, €r0 CTOPOHBI H
paanyca BIUCAaHHON OKPYXHOCTH




HaumenoBanue Ne | Tema ypoka Koa- | Jara /3
pasaena ypo BO
Ka 4aco
B
41 | IlocTpoenue MpaBUIIEHBIX MHOTOYT'OJIEHUKOB 1
42 | JlnvHa OKPY>KHOCTH. 1
43 | IInomans kpyra ILmommams KpyroBoro CEKTopa 1
44 | Pemenne 3amau «J[nmuHa okpyxHocTu. [Tnomanp 1
Kpyra»
45 | Pemenue 3anay. 1
46 | KontponpHast paGora Ned mo teme: «JlyimHa 1
OKPY)KHOCTH U TUIOIIA/Ib KPYTa»
JBm:kenue (7 1) 47 | OroOpaxeHue IUIOCKOCTH Ha cebs. [loHsaTue 1
JIBIDKECHUSI
48 | Cummerpwust. 1
49 | TTapamrenbHslii nepeHoc. [Topopot 1
50 | IapamneneHeiii neperoc. [ToBopot 1
51 | Pemrenue 3amad mo teme: «JIBrxkeHUs» 1
52 | Pemrenue 3amad mo teme: «JIBrxkeHUs» 1
53 | KonrponbeHas pabdora NeS no reme: «/IBrmkeHus» 1
HauvanbHble 54 | IIpeamer crepeomerpun. MHOTOrpaHHUKH 1
CBe/ICHUs u3 | 55 | [Ipusma. [Mapannenenumen. CaoiicTBa 1
crepeomerpuu (4 1) napa’suiesienumnea
56 | Tena Bpamenuns. Humuuap. Konyc. 1
57 | Cdepa. mrap 1
00 akcuomax | 58 | OO0 akcuomax reoMeTpuu 1
reomerpuu (1 4.)
IMoBTopenne (10 u.) | 59 | TpeyroabHUKH. IIpusnaku paBeHcTBa 1
TPEyroJibHUKOB
60 | [Tomobue TpeyroabHUKOB 1
61 | IlapannenbHbie psIMbIE 1
62 | UerblpexyrojabHUKH 1
63 | Ilmomanu 1
64 | Cekyiue u KacaTenbHble 1
65 | OkpyxHOCTh. Briricanublii yron 1
66 | BrimcaHHbIE U ONIMCAHHBIC YETHIPEX YT OIbHUKH 1
67 | WroroBas quarHocTHKa 1
68 | Urorosas pabora 1
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[Iporpammsl o reomerpuu g 7 — 9 kiacca. Aprop JI.C. AranacsH.
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