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1. TlosicHuTEILHAS 3ANIHCKA

Pabouas nporpamma Kypca reoMeTpud 9 Kinacca COCTaBi€Ha B COOTBETCTBHM C TpeOOBAHMAMM
DeiepaibHOrO TOCYJApCTBEHHOro 00pa3oBaTesbHONO CTaHJapTa BTOPOTO TOKOJIEHHS OCHOBHOTO o6uiero
obpasosanus, nporpammbl 06eobpaszosarenbhbix 3aseaeHuin (TEOMETPUS 7 - 9 kiacesl / Bypmuctposa. M
«IIpoceemenue» 2015 Astopckoit nporpammbl JI.C.Atanacsn I'eomerpus 7-9) . [IporpaMmma KOHKpeTH3MpyeT
cofiepKaHHe MPEAMETHBIX TeM 00pa30oBaTebHOTO CTaHNAPTa M MOKa3bIBACT pacripejie/ieHne y4eOHbIX 4acos no
paszenam
Kypc paccuuran Ha /02 yacos (3uaca 6 nedemo). KonuuecTBo KOHTPOJIBHBIX paboT — 5 (B TOM 4KC/IE HTOroBas
KOHTpoInbHas pabora).

Ipomedsicymounviit Konmponb NpOBOANTCS B (GOPME KOHTPOJIBHBIX U CAMOCTOATENbHBIX paboT, MaTEMaTHYECKNX
JIMKTAHTOB, TECTOB. 9 Kkiacc — obuieobpa3oBaTebHbIH KIAace CPeIHEro YPOBHS MOATOTOBKM, T.K. FMMHA3Ms C
yriyO/IeHHBIM M3yHEHMEM aHTIIMIACKOTO si3bika. ECTh rpynna Xopouo noAroTorieHHsIX 00y4aiomumxcs, KoTopblie
MOy4alOT WHIAMBHIYAJlbHBIE 3a/aHus MOBBILIEHHOrO ypoBHsA. bosbluas 4acTb YPOKOB OTBOAMTCS Ha YPOKH
3aKpeIUIeHHs 3HaAHMH U YMEHHH W KOMOMHMPOBAHHbBIE YPOKH C Lie/ibl0 0TPabOTKH YMEeHHH U HaBbikoB. M3yuetne
Kaxoro naparpada 3akaHuMBaeTCs NPOBEPKOi 3HaHUI U yMeHuit. Ha ypokax coueTarorcs Kak nuCbMEHHbIE, TaK
1 ycTHbIe BUABI paboT, ucnone3dytores UKT u 3n0poBbecOeperaroliie TeXHOIOrHH.

Ilpu nposeieHHH NMOBTOPEHHA Kypca IEOMETPHM-9 MpPOBOAATCS YPOKH OOOOLIEHHA M CHCTEMATH3ALMH
3HAHWH C LIEJIBIO MOArOTOBKM K WTOrOBOM aTTeCTallUM; KOHTPOJIb 3HAHWH M YMEHHH ocyuiecTBiasercs B (hopme
TECTOB, COJIEpIKALIMX 3a1aHus 6a30BOro u 6osee BLICOKOrO YpOBHEH.

Ienn u 3apa4u Kypea reoMerpuH

v’ ghopmuposanue NIpeCTABICHAN O MATEMATHKE KAK YHUBEPCATHLHOM A3BIKE HAYKHM, CPEJICTBE
MOJICTTHPOBAHUS SIBJICHUH U NPoIeccoB, 00 HAesX U METOAaX MaTeMaTHKH;

v’ pazeumue NOrMyYECKOro MbILLJIEHUS], IPOCTPAHCTBEHHOTO BOOGPAKEHHSI, AITOPHTMHYECKOI
KYJBTYPbI, KPHTHYHOCTH MBIIIUIEHHS Ha YPOBHE, HEOOXOAMMOM JUIsl JabHEeHIero o0y4eHus
B CpeJIHEH 1IKOJIE;

v’ osn1adenue MaTeMaTUYECKUMH 3HAHUSIMU M YMEHUSIMH, HEOOXOIMMBIMH B TIOBCETHEBHOMN
JKH3HH, JUIS H3YYEHHS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JUCIIUILIMH Ha 6a30BOM ypOBHE;

v 8ocnumanue cpeiiCTBAMU MAaTEMATHKH KYJIBTYPbI IAYHOCTH, IOHUMAHUS 3HAYMMOCTH
MaTEeMAaTUKH [JIsl HayYHO-TEXHHYECKOI'0 IIporpecca, OTHOIIEHUS] K MaTEMaTHKe KaK K YacTH
ob1meueoBeYecKOn Ky IbTyphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MAaTEMATHKH,
JBOJIIOLIMEH MaTeMaTHuYeCcKux UaecH

2. Ilnanupyembie pe3y/ibTaTbl OCBOEHHS Y4eOHOI0o mpeamMera

1. Jlu4uHOCTHBIE Pe3yJILTATHI OCBOCHHS NPOrPAMMBI:
HCIOJIB30BaTh NpUOOpEeTEeHHBIC 3HAHUA M YMEHHS B IPAKTHYECKOW AEATEILHOCTH M MOBCEJIHEBHOM
KU3HU JUISI MOJEIUPOBAHMS MPAKTHYECKUX CHTYalUii W MCCIIENOBAaHHS MOCTPOCHHBIX MOJENeH ¢
MCIIOIb30BAaHUEM arapara reoMeTpun
(bopMHpOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, FOTOBHOCTH U CIIOCOOHOCTH OOYydaromuxcs K
CAMOpPA3BUTHIO M CaMO00Opa30BaHMIO HAa OCHOBE MOTHBALMM K OOYYEHHIO M TO3HAHUIO, BLIOOpPY
JanpHelmero obpaszoBanusi Ha 0Oa3e OpUEHTHPOBKH B Mupe npodeccuit U npodecCHOHATBHBIX
NPEANOYTEHHH, OCO3HAHHOMY MOCTPOSHHIO WHIAMBUAYAILHOW 00pa30BaTe/IbHONH TPACKTOPUHU C YUETOM
YCTOHYHMBBIX II03HABATE/ILHBIX HHTEPECOB
dbopMHpOBaHHE IEIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYK¥ U 00LIeCTBEHHOU NPaKTHKH
(dbopMHupOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTU B OOIIEHHH U COTPYAHUYECTBE CO CBEPCTHHKAMM,
CTapIIMMH W MJIAJIIMMH B 00pa30BaTelbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIe0BaTENbCKOH,

TBOPYECKOM U JIPYTUX BHAAX AESTEIHHOCTH
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YMEHHE SICHO, TOYHO, IPAMOTHO M3Jj1araTh CBOM MBIC/IH B YCTHOH M IMCBMEHHOM PEYH, TOHUMATh CMBIC]T
IIOCTaBJICHHOM 3a/1a4¥, BBICTPAUBATEL aPI'yMEHTAIIMIO, IPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPEI
KPUTHYHOCTH MBILILICHHS, YMEHHE PACIO3HABAThL JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYAThH
THIIOTE3Y OT (haKTa

KpPEeaTHBHOCTH MBIIIJIEHUS, HHUIMATUBY, HaXOJAYHBOCTb, aKTHBHOCTh IPH PELIEHHH I'€OMETPHYECKUX
3a1a4

YMEHHE KOHTPOJIMPOBATH IPOLECC U PE3yIbTaT yueOHOH MaTeMaTHUECKOM JIeATEIbHOCTH

CIOCOOHOCTE K 3MONMOHAILHOMY BOCIIPHSITHIO MAaTeMaTHYeCKHX OOBEKTOB, 3ajiay, pelIeHHH,
paccyXIeHHI

2) MeranpeamerHbie pe3y/IbTATHI 0CBOCHHSI OCHOBHOM NPOrpaMMbl NPeACTAB/ICHBI B
COOTBETCTBHHM € MOArPYNIAMH YHHBEPCAJIbHBIX y4eOHbIX AelcTBH

MexnpeameTHbie HOHATHS
B 9 xnacce Ha ypokax reoMeTpHH, Kak M Ha BCeX mpeamerax, OyaeT mpojoikeHa pabota mo
PasBUTHIO OCHOB YMTATeJbCcKOH KommereHmun. OOyualomuecs: OBIaJCIOT YTEHHEM KAK CPEJICTBOM
OCYIIECTBIICHHSI CBOMX JAIbHEHINMX IUIAaHOB: MPOJO/DKEHHs oOpazoBaHHs M camMo00pa3oBaHMs,
OCO3HAaHHOTO IJIAHKPOBAHHSA CBOEI0 aKTYaJbHOTO U NEPCIEKTHBHOIO KPyra YTeHH .

Ilpn u3y4enun reomeTpun 00yJarolMecs YCOBEPIICHCTBYIOT TPHOOPETEHHbIE HABBIKH PaboThl ¢
uHpopmanmeii u nonosHAT uX. OHM cMmoryr paborarh ¢ TeKcTamu, IpeoOpa3oBbIBATL U
HHTEPIPETHPOBATh COAEPIKALIYIOCA B HUX HH()OPMALIHIO, B TOM YHCIIE:

* CHCTEMAaTU3MpOBaTh, CONOCTABIATb, AHAIM3MPOBaTh, 0000WATE ¥ HHTEPIPETHPOBATH
MH(POPMALHIO, COICPHKAILYIOCS B TOTOBBIX HHPOPMAIMOHHBIX 00BEKTAX;

* BHICJISITh  TNIABHYIO M M30BITOYHYIO MH(OPMALMIO, BBINOJHATE CMBICIIOBOE CBEPTHIBAHHE
BBIIEJIEHHBIX (PAKTOB, MBICJICH; IPEACTABIATH HH(OPMALIUIO B CHKATOM cI0BecHOU Gopme (B BHIE MiaHa
HIIM TE3MCOB) M B HAIISIIHO-CUMBOJIMYECKOH (opme (B Buae TabIHL, rpadu4ecKux CXeM H JHarpamm,
KapT NOHATHH — KOHIENTYAIbHBIX JHArpaMM, OMOPHLIX KOHCIIEKTOB);

* 3aI0JIHATH U JIOTOJIHATE TaO/IUIBI, CXEMBI, JIAarpaMMBbl, TEKCTHI.

B xonme wu3ydenus reoMeTpuH OOY4YarOIIMECS YCOBEPHIEHCTBYIOT OMNBIT MPOEKTHOM
AeATeIbHOCTH Kak ocoboii  ¢opmbl  ydyebHOW  paboThl, CHOCOOCTBYIOUIEH  BOCHHMTAHHIO
CaMOCTOSITENIbHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBALIMH U 3(P(PeKTHBHOCTH
y4eOHOH AeATeNbHOCTH; B XO/I€ pean3allii UCXOAHOTO 3aMbICIIa Ha MPAKTHYECKOM YPOBHE OBJIA/ICIOT
YMEHHEM BBIOMpATh ajJieKBAaTHBIE CTOSIIEH 3a/iade CpejCTBa, IPUHUMATH PELICHHS, B TOM YHCIE U B
CHTYyalusX HeompeseleHHocTd. OHM IOJTyyaT BO3MOMKHOCTH Pa3BUTh CIIOCOOHOCTH K pazpaboTke
HECKOJIbKMX BAapHaHTOB PEHICHUH, K NMOMCKY HECTAHIAPTHBIX PEIICHHH, IMOMCKY M OCYLIECTBIECHHIO
HauboJIee MPUEMIIEMOTO PELIICHHS.

PeryasTuBHbie:
onpeoeisimb LEJb AEITEIbHOCTHA HAa YPOKE ¢ TIOMOIIBIO YYHTEIIS H CAMOCTOSTENBHO;
YUUTBCS COBMECTHO C y4UTEleM OOHApYKUBATh U hopmyauposams yuebnyio npobnemy;
YUHTBCS RIAHUPOSAMs YIEOHYIO NeSTEIbHOCTh Ha YPOKE;
6bICKA3bI6AMb CBOKO BEPCHIO, NBITATECS Mpeaiarark cnocod e€ nmpoBepku (Ha OCHOBE NMPOAYKTHBHBIX
3a/laHuii B yueOHUKE);
paboTas 10 NpeUIOKEHHOMY TUIaHY, UCNONb306amb HEOOXoqUMbIe cpeacTBa (Y4eOHHUK, KOMIIBIOTED U
HHCTPYMEHTHI);
onpedenamp YCIEITHOCTh BBINOTHEHUS CBOETO 3a/IlaHUsl B JUAJIONe C YUUTEIIEM.
CpeznctBoM GopMUpOBaHHS PEry/SITUBHBIX IEHCTBHM CITy)aT TEXHOJOTHsS Mpo6JIEeMHOr0 jauanora Ha
JTane M3y4eHUs HOBOTO MaTepuana M TEXHOJIOIMS OLEHMBAHHA 00pa30BaTENbHBIX HOCTHIKCHHM
(y4eOHBIX YCIIEXOB).
IloznaBaTe/ibHbBIE:
OPHEHTHPOBATBCS B CBOCH CHCTeME 3HAHUH: nOHUMAamb, YTO HYXKHA MONMOJHUTENbHAs HHOpMaIUs
(3naHu) Ui perenus y4eOHOM 3a7a4uu B OIMH I1ar;
denamp NIPEBAPUTEIBHBIN 0mMOOp UCTOYHUKOB Hftbopmaunﬂ JUIsl perieHus yueOHOH 3anayu;



NoOBIBATE HOBBIE 3HAHUS: HAX0OUMb HEOOXOAUMYIO HH(pOpMALKIO, Kak B y4eOHHKE, Tak M B
HpeIIOKEHHBIX YUHTENEM CIIOBapsiX, CIIPABOYHMKAX U HHTEPHET-PECypcax;

N00BIBaTE HOBBIE 3HAHMA: U36NeKamb MHPOPMAIHUIO, TPEACTABICHHYI0 B pasHbIX (opmax (Tekcr,
Tabnuiia, cXeMa, MLTIOCTpaLys | JIp.);

nepepabarbiBaTh IOJIyYEHHYIO HHPOpPMAILUFO. Habaooamo u
Oenamb CaMOCTOSTENIBHBIE 6616006l CpeicTBOM (POPMHUPOBAHHUS MO3HABATENIBHBIX JACHCTBHM CITYKHT
y4eOHBIH MaTepual U 3ajaHus yueOHMKa, oOeCneunBarolHe MEPBYIO JHHHIO PAa3BUTHS — YMEHHE
0OBACHATE MUD.

KoMMyHHKATHBHBIE:

JOHOCHTBb CBOIO MO3HLHUIO 10 APYTHX: 0OpMIsAmb CBOIO MBICIb B YCTHOW M IMCBMEHHOM peud (Ha
YPOBHE IIPEIOKEHUS WA HEOOJIBIIOrO TEKCTA);

CIYIIATh ¥ IOHUMATb peyb Opy2ux;

BBIPA3UTEIIBLHO YUmMame U Nepeckasbi6ams TEKCT;

gcmynamp B 6ecelly Ha YPOKE M B JKH3HH;

COBMECTHO 00206apueamucs 0 TIpaBUiiax 00IIeH s U MOBEJIEHHS B IIKOJIE U CIIEI0BATH UM,

YUYHUTBCS 6bINOHAMb PA3ITMYHbIE POJIH B IpyIine (JAepa, HCIOTHUTENS, KPUTHKA).

CpencrBoM (popMHpOBaHHS KOMMYHUKATHBHBIX JEHCTBUI CITyXKaT TEXHOIOTHS TPOGIEMHOTO JAHaiora

(mobGyKaaromui 1 NOABOISIIMK TUAIOT), TEXHOIOI|S IIPOIYKTHBHOTO YTEHHS U OpraHu3anus paGoThl
B MaJIbIX IpyMax.

3) IlpeameTHbIe pe3y/IbTAThI OCBOCHUSI OCHOBHOM 00pa3oBaTe/ibHOM NporpaMmMsl

BeiycKHUK Hayyurcs (JUis MCIOJb30BAHUSl B IMOBCEIHEBHON JKU3HU M OOECHEYEeHHs] BO3MOXKHOCTH
YCIIENIHOTO IPOAOIDKEHHUs 0Opa3oBaHus Ha 6a30BOM YPOBHE)

I'eomeTpuveckue purypsi

Onepuposarh Ha 6a30BOM YPOBHE HOHSITHIMH F€OMETPUYECKUX PUryp;

U3BJIEKaTh HHPOPMALIMIO O FeOMETPUYECKUX (HUrypax, IPE/ICTABICHHYIO HA YEPTEKax B SBHOM BHJIE;
NPHUMEHATE Ul PELICHHs 3ajad reoMeTpHueckue (PakThl, €CIM YCIOBHS MX NPHMEHEHHS 3aJaHbl B
ABHOH (hopme;

pelnaTh 3a/1a4d Ha HaXO0XKJIEHHE NeOMEeTPHYECKHX BeJIMYHH 110 00pas3iaM Wik ajJropuTMam.

B noBceHeBHOM KH3HH U NPH H3YYEHHH IPYTHX PEIMETOB:

UCIIONIBb30BaTh CBOHCTBA IeOMETpHYECKHX (Uryp Aisi pelleHusi THIOBBIX 3ajad, BO3ZHHMKAIOIIUX B
CHTYaIUsIX MOBCEAHEBHOM XKHU3HHU, 3a]]a4 IPAKTUUECKOTO COJIePIKaHHS.

H3mepeuua H BbBIYMHCJICHHH

BEImoiHATE H3MEpEHHe JUIMH, PACCTOSHUM, BEJIMYHMH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JIJIsl K3MEPEHUA
JUTAH U YTJIOB;

NPUMEHATh  (QOpPMYJIbI TEpHMETpa, IUIOM@AAH W o0beMa, IUIOMIAJH MOBEPXHOCTH OTAEIBHBIX
MHOT'OIPaHHUKOB IIPU BBIYUCIICHUSX, KOT/Ia BCE JaHHBIC HMEIOTCS B YCIIOBHH;

npuMeHATs TeopeMy [Iudaropa, 6a30Bbie TPUrOHOMETPUYECKUE COOTHOLIEHMS JUISl BRIYUACIIEHUS JUIVH,
PacCTOSHUM, IUIOIMAIEH B MPOCTEHIINX CIIydasX.

B noBceHeBHOM KH3HU W NPH U3YYEHHH APYTHX NPeIMETOB:

BBIYHCIIATE PACCTOSHHS HA MECTHOCTH B CTAHJAPTHBIX CUTYAUHMAX, IUIOLIAAM B IPOCTEULIMX CIIydasx,
IPAMEHSITH GOPMYJIBI B IPOCTEHIMX CHTYAUAX B [IOBCEAHEBHOMN KU3HH.

I'eomeTpu1eckue npeodpazoBaHus

e Crpouts purypy, CAMMETPUYHYIO JaHHOH QHIype OTHOCHTEIBHO OCH U TOYKH.
B noBceHeBHOM KH3HN ¥ NP H3YYEHHH APYTHX NPeIMETOB:

pacrno3HaBaTh JBWKEHHE 0OBEKTOB B OKPYIKAIOIIEM MUPE;
pacno3HaBaTh CHMMETPHUYHBIE (PHTYPHI B OKPYIKAIOLIEM MHPE.

BexkTopbl H KOOPAHHATHI HA MJIOCKOCTH

OHepHPOBaTB Ha 0a30BOM YPOBHE NOHATHAMH BEKTOp, CyMMa BCKTOPOB, NPOHM3BEACHHE BEKTOpa HA
YHUCJIO, KOOPAHUHATEI HA TNIOCKOCTH,

OonpenensaTb HpHGJ’lH}KeHHO KOOPAHUHATBI TOYKH I10 €€ uaoﬁpa}xeﬂmo Ha KOOplIHHaTHOﬁ IMJIOCKOCTH.

B noBceqHeBHOM HKH3HH ¥ IIPH H3YYEHUM IPYTHX NPEIMETOB:

HCIIOJIL30BATb BEKTOPEI IJIs PEIICHUSA l'[pOCTBﬁI.LIHX 3a/ia4 Ha OIpeAC/ICHHE CKOPOCTH OTHOCHTEJIBLHOIO
JABHIKECHHS.



HUcTopus MareMaTHKH
e OnuceiBaTh OTHEJIbHBIE BBIJAIOLUIHECS PE3YJbTaThl, MOJYYEHHBIE B XOIE Pa3sBUTHS MaTeMaTHKH Kak
HayKH,
e  3HATH MPUMEPHl MATEMATHYECKHX OTKPBITUH M MX aBTOPOB, B CBSI3H C OTE€YECTBEHHOHW M BCEMHUPHOM
UCTOPHEN;
e  I[OHMMATH POJIb MATEMAaTUKHU B pa3BuTuH Poccun.
Metoabl MaTeMATHKH
e BpiOupars NOIXOASNIMH HM3YYEHHBIA METOJ JUId PELICHHs] M3Y4YEeHHBIX THUIIOB MaTEeMaTHYEeCKHUX
3a]1a4;
e [IpHBOAWTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYIKAIOMICH ICHCTBUTEILHOCTH U
IIPOU3BEICHUSIX UCKYCCTBA.
e BRINYCKHUK MOJIYYHT BO3MOXKHOCTh HayuuThCs (1151 06ecrnedeHnst BO3MOXKHOCTH YCIIEITHOIO
nponospkeHusi o6pasoBanusi Ha 6a30BOM U YIiIyOJIEHHOM YPOBHSIX)
I'eomeTpuyeckne purypbl
e  OnepupoBarh MOHATHIMHU F€OMETPUUYECCKUX (PUTYD;
e  M3BJEKATh, HHTEPIPETHPOBATE U MPeoOPa3OBLIBATE HHYOPMALUIO O TEOMETPHYECKUX durypax,
Npe/ICTaBJIEHHYIO Ha YepTexax;
e  IPHUMEHSTH reoMeTpudeckue (GaKThl JUIs PEeLIeH s 3a/1a4, B TOM YMClle,  MPENoJaralonX HeCKOIbKO
IaroB PEICHUs;
(GopMyIMpOBaTh B IPOCTEHIINX CIIydasX CBOUCTBA U NPU3HAKH QUTyp;
e  JIOKa3bIBaTh IT€OMETPHYECKHUE YTBEPIKICHHS,
e BIAJETh CTAHAAPTHON KiaccuuKanuen miockux Guryp (TpeyroJbHUKOB U YETHIPEXYTOJIbHUKOB).
B nosceHeBHOM KM3HN U NIPH H3YYEHHH APYTHX NPEIMETOB:

e  WCIIONB30BATh CBOMCTBA FEOMETPHUYCCKUX (PUTYp IUIS PELUCHUS 3a1a4 MPaKTHYECKOro XapakTepa v 3ajay us3
CMEKHBIX JUCLIMIIHH.

H3smepenns U BIMHCICHHS

e OmnepupoBarh MpeACTaBICHUSIME O JUIHHE, IUIOLIAnU, oObeMe Kak BenuuuHamu. [IpumeHsTs Teopemy
[Tudaropa, dopmynsl miuomaau, obbeMa NpH PEIIEHMHA MHOTOMIATOBBIX 3a/la4, B KOTOPBIX HE BCE
JlaHHBIE TPE/ICTABICHBI SBHO, a TPeOYIOT BBIYMCIEHHMH, OonepupoBaTh 0o/ice MMPOKHM KOJIHYECTBOM
dopMy1 mMHEL, WIomaM, 00beMa, BEIYHCIATh XapaKTepUCTUKH KoMOuHaiui Guryp (OKpyxHOCTE#H U
MHOIOYTOJIbHUKOB) BBEIYHCISATH PACCTOSIHUSL MEXAy (urypamu, INPUMEHSTh TPHIOHOMETPUYECKHE
dbopMyabl ISl BHIMHCIEHMH B 0Oosiee CIOXKHBIX CllydasX, NPOBOJMTH BBIYUCIICHHS HA OCHOBE
PaBHOBETMKOCTH M PABHOCOCTABIIEHHOCTH;

e  MPOBOJMTH MPOCTHIC BBIYUCIICHNUSA Ha OOBEMHBIX TeJlax;

e  (opMyaHPOBATH 3aa4d HA BHIYMCIICHUE JUINH, MJIOIIAAeH 1 00BEMOB U peInarh ux.

B noBceqHeBHO# KH3HH M NIPH H3YYEHHH APYTHX NPeIMETOB:

¢  IIPOBOJMTH BBIYUCIIEHHS HA MECTHOCTH,
o npuMeHATH (GOPMYJBI TPH BBHYMCICHHSX B CMEXHBIX YYeOHBIX NpeaMeTax, B OKpYKalomen
NeHCTBUTEIILHOCTH.

I'eoMeTpHYecKHe MOCTPOCHHUS

o  M3obpaxars reomerpudeckue GUrypsbl Mo TEKCTOBOMY ¥ CHMBOJIBHOMY OIMCAHUIO;

e  cBOOOJHO OMEPUPOBATH YEPTEIKHBIMH HHCTPYMEHTAMH B HECJIOKHBIX Clly4asiX,

e  BBINOJHATH IOCTPOEHUS TPEYrOJLHHUKOB, MPUMEHSTh OTAEIBHBIE METO[bI IMOCTPOCHUN HHUPKYJIEM U
JIMHEHKOM M IPOBOIKUTE MPOCTEHINNE UCCIIEIOBAHUS YUCIIA PELIICHUIH,

e  HM300paXkaTh THIOBBIE IUIOCKHE (GUIYphl H OOBEMHBIE TENA C MOMOIIBIO MPOCTEHINNX KOMITBIOTEPHBIX
HHCTPYMEHTOB.

B noBceaHeBHOM JKH3HH M NPH H3YYeHHH APYTHX NPEAMETOB:

e BBINOJHATH IPOCTEHIIME TOCTPOCHHUS] HA MECTHOCTH, HEOOXO/IMMBIE B PEalIbHOM JKU3HU;

e  OIEHMBATh Pa3Mepsbl pealibHbIX 00BEKTOB OKPYKAIOLIETO MHpA.

[IpeobpazoBanus



o OneprpoBaTh MNOHATHEM [BWKEHUS M IIpeoOpa3oBaHus MOAOOMS, BIAJETh MPHEMAMH I[IOCTPOECHMS
¢uryp ¢ ucnonp3oBaHMeM JBHXEHUH U npeoOpa3oBaHuil MOAOOUS, IPUMEHSTH TIOJyYEHHBIC 3HAHUS
OIIBIT IIOCTpOCHHﬁ B CMEXHBIX ITpeIMETaX H B pealibHBIX CHTyalluAX OKPYKaroIlIero MHpPa,

e  cTpouTh QHrypy, MOJOOHYIO JaHHOM, IOJAB30BATLCS CBOMCTBAMH 1MOJ00US Uisi 0OOCHOBAHHS CBOMCTB
uryp;

*  IPUMEHATH CBOMCTBA BHXKCHUH /171 IIPOBEACHUS NPOCTEHIINX 000OCHOBAHHM CBOUCTB QUryp.

B noBcenHeBHOM KU3HH H IPU M3YYEHHH JPYIHX NPEIMETOB:

e  NPUMEHATH CBOWCTBA JABHIKCHUH M IPUMEHSTH 110100He JJIst IOCTPOCHHUH M BEIYHCIICHHIA.

BekTOopbl H KOOPAMHATHI HA MJIOCKOCTH

e  OnepupoBarh MOHATHAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IPOM3BEICHHE BEKTOPA HA YMCIIO, YTOJ
MEXJy BEKTOpaMH, CKAJISIpHOE NPOM3BENEHHE BEKTOPOB, KOODAWHATHI HA IUIOCKOCTH, KOOPIMHATHI
BEKTOPA;

*  BBINOJHATH JICHCTBHS HAJ| BEKTOpaMu (CIO)KEHHE, BBIYMTAHWE, YMHOXEHHE HA YHCIIO), BBIYUCIATH
CKaJIAPHOE NTPOM3BE/ICHHE, ONPEENIATh B MPOCTEHININX CAydasiX YroJl MEXIY BEKTOpaMH, BBIIOJIHATH
pa3jioXEHHE BEKTOpPAa Ha COCTABIISAIOIIAE, NIPUMEHATh MONYy4YCHHbIC 3HAHUS B (DU3MKE, IOJIL30BATHCS
(opmysiolf BBEIYHCICHHS PACCTOSHHS MEXIY TOYKAMH [0 M3BECTHHIM KOOPIMHATAM, HCIOJB30BATh
ypaBHeHUs QUIYp JUIS pelIeHHs 3a/1a4;

e  TPHUMEHATH BEKTOPHI M KOOPMHATHI [UIsl PEIICHHs TEOMETPHYECKHX 3a/1ad Ha BBIYUCIICHHE JIUTHH, YIIIOB.

B noBceHeBHO# JKH3HN M NIPH M3Y4YeHHH APYTHX NPEAMETOB;

*  WCIOJBL30BATh IIOHATHS BEKTOPOB M KOOPJMHAT [l PELIeHUs 3a1a4 1o ¢usuke, reorpaduu U Apyrum
y4eOHBIM IIpeMeTam.

Ucropus mareMaTHKH

o  XapakTepu3oBaTh BKIIaJl BBUIAIOUIMXCS MATeMATHKOB B Pa3BUTHE MATEMATHKA M MHBIX Hay4HBIX
obuacrei;

e  IIOHMMAaTh POJIb MAaTEMAaTHKH B pa3BUTHH Poccum.

MeToabl MATEMATHKH

e Hcnons3ys u3ydeHHBIE METO/IbI, IIPOBOIUTH JOKA3aTEILCTBO, BLINIOIHATH ONPOBEPIKEHHUE;

e  BhIOMpATh U3YYEHHBIC METOMbI U UX KOMOMHALIMH 1Sl PELICHHAS] MATEMATHYECKUX 3a/1a4;

°  WCHOJB30BaTh MATEMATHYECKHE 3HAHUSA JUIA  ONMCaHUs 3aKOHOMEPHOCTEH B  OKpyXKaiollei
JNEeHCTBUTEILHOCTH U IPOU3BEICHUAX HCKYCCTBA,

* MPHUMEHSATH NPOCTEHIINE TPOrPpaMMHBIE CPEACTBA H 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPU
PEIICHUH MAaTEMAaTHYECKUX 3a/1a4.

3. Copepxanusi yueOHOro npeamera
1. Bextopsl. Metox KoopauHaT

[Tonsitue BexTOpa. AOGCOMIOTHAs BEIMYMHA W HapaBlieHUE BEKTOpa. PaBEHCTBO BEKTOPOB.
CrnoxxeHne W BBUUTAHWUE BEKTOPOB. YMHOXKEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Konnureapnsie BekTophbl. Pa3snoxkenne BeKTopa MO KOOPAMHATHBIM BekTopaM. KoopauHaTsl BEKTOpA.
[Ipocrelimue 3anaun B KOOpAUHATAX. Y paBHEHHE OKPYKHOCTH M IIPAMOIA.

OcHoBHAs 1enp — HAy4YUTh Y4YAUIMXCS BBIMOJHATH JEHCTBHS HAJ BEKTOpaMH Kak
HalpaBACHHBIMU OTpPE3KaMH, 4YTO BaXKHO IS NPUMEHEHHS BEKTOPOB B (HU3HMKE; MO3HAKOMHTH C
UCTIOJIB30BAHUEM BEKTOPOB M METO/a KOOPAMHAT IIPU PEIICHHH reOMEeTPHYECKHX 3a/1ay.

Bekrop onpejensercs Kak HalpaBJI€HHbIH OTPE30K M JeHCTBUS Haj BEKTOPaAMH BBOISTCS Tak,
KaK 3TO NPUHATO B U3HKE, T. €. KaK JCHCTBUS ¢ HANPaBJIeHHbIMU OTpe3kaMu. OCHOBHOE BHUMaHNE
JOJDKHO OBITH yJeneHo BbIpabOTKE YMEHHi BBIIOJHATH OMEpAalMH HajJ BEKTOpaMmH (CKIaabiBaTh
BEKTOPSI 110 IIpaBHIaM TPEYroJibHUKA U NapajuieorpaMma, CTpOMTh BEKTOP, PaBHBIM pa3HOCTH ABYX
JIAHHBIX BEKTOPOB, @ TAKIKE BEKTOP, PaBHBIN MPOHU3BEICHHUIO IAHHOTO BEKTOpa Ha JaHHOE YHCIIO).

Ha mpumepax nokasbiBaercs, Kak BEKTOPbI MOTYT NPHMEHSATHCH K PEIICHUI0 TE€OMETPUUYECKUX
3ana4. Jlemoncrpupyetcs 3QGeKTUBHOCTh IPUMEHEHUS GOPMYIT s KOOPAMHAT CEPEAMHBI OTPE3Ka,



PacCTOSHUSE MEXIy JBYMsS TOUKAMM, YPAaBHEHHH OKPYXHOCTH M MPIMOH B KOHKPETHBIX
reoMEeTPHYECKHX 3a/1a4aX, TeM CaMbIM JaeTcsl MpeCTaBieHAe 00 U3yYeHHH reoMeTpUIecKuX Guryp
C MOMOIIBIO METOJIOB aJIre0phl.
2. CooTHOmEHHs MeXIy CTOPOHAMH H YrJamMu TpeyroiabHuka. CkajlsipHoe Npou3BeieHHe
BEKTOPOB

CuHyc, KOCHHYC W TaHreHc yrina. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHHe TpeyroJbHHKOB.
CoOTHOIIEHHUS! MEKy CTOPOHAMM M yIJlaMH TpeyroiabHuka. CKaispHoe NpoUu3Be/IeHHe BEKTOPOB U €ro
MPUMEHEHHE B T€OMETPUYECKUX 3a/lauaXx.

OcHOBHas I€lb — pPa3BUTh YMEHHE YYallUXCsi MPHMEHATH TPUTOHOMETPHYECKHH ammapar
IPU PEelICHHH NreOMETPUYECKUX 3a/1au.

Cunyc u xocuHyc moboro yrma ot 0° po 180° BBOmATCS € MOMOINBIO €IUHUYHOM
MOJTYOKPYXKHOCTH, JIOKA3BIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJMTCS elle oiHa (hopmyia
IJIOMAMM TPEyroJbHUKA (MOJOBHHA MPOU3BEACHUS JBYX CTOPOH HAa CHHYC YIja MeX/]y HUMH).
DTOT annmapar NPUMEHSETCS K PeIIEHHIO TPEYTrOIbHUKOB.

CxajisipHOe IPOM3BEICHHE BEKTOPOB BBOJHUTCH Kak B (pM3HKe (IPOM3BENCHHE JUIMH BEKTOPOB HA
KOCHHYC yrjla Mexiay Humu). PaccMaTpuBaroTcsi CBOWCTBA CKQJISIPHOTO TPOU3BEICHHS H €ro
[IpUMEHEHHUE NPU PEHIEHUU FeOMETPUYECKHUX 3a1a4.

OCHOBHOE BHHMMAHHE CIEAyeT YAENUTh BHIPAOOTKE IPOYHBIX HABHLIKOB B IPHMEHEHHUH
TPUrOHOMETPHYECKOTO anmapara Ipy pelieHnd reOMeTPUIECKHX 3a1ad4.

3. JMHA OKPYKHOCTH H ILIOMIAAb KPYra

[IpaBuiibHBIE MHOTOYTONBHUKA. OKPYKHOCTH: ONMCAHHAS OKOJI0 NIPAaBHJILHOTO MHOTOYTOJIbHUKA
U BHHMcaHHas B Hero. [locTpoenue MpaBUIIBHBIX MHOTOYTOJBHHKOB. JUIMHA OKPYKHOCTH W IUIOMIA/bL
Kpyra.

OcHOBHas 1€Jib — pACIIMPUTh 3HAHME YYalMXCS O MHOTOYTOJIBHHMKAX; pPacCMOTPEThH
TOHSATHS JUIMHBI OKPYXHOCTH M TUIOMAAW Kpyra U Qopmynsl 1is UX BeluuciIeHHs B Hauane
TEMBI JIaeTCsl OIpeJieSIEeHHE MPAaBUIBHOI0 MHOT'OYTOJIbHMKA M PacCMaTpPUBAIOTCS TEOPEMBbI
06 OKpPY)XHOCTSIX, ONTIMCAHHOM OKOJIO NMPaBMIBHOIO MHOTOYTOJIbHMKA M BIIMCAHHOMW B HETO.
C 1OMOMIIBIO OIMCAHHOM OKPY)KHOCTH PEILIAIOTCS 3aJa4¥ O NOCTPOEHHUHM IPaBUIIBHOIO
IECTUYTOJBHUKA W NPaBUIILHOTO 2re-yrojibHUKa, €CJIA J1aH NIPaBUIIBHBIN M1-yTOJIbHUK.

DopMyJibl, BRIPAXKAIOIIHe CTOPOHY MPAaBHILHOIO MHOTOYTOJIBHUKA M PAdyC BIIUCAHHOM
B HEro OKPYXXHOCTH 4Yepe3 pajMyC OINMCAHHOW OKPYXHOCTH, MCIIOJIB3YIOTCs TPH BBIBOJE
dopMyJT JUIMHBI OKPY)XHOCTH M IUIOLIAAM Kpyra. BeiBoa onupaercs Ha MHTYWTHBHOE
Npe/CTaBJIEHHE O Ipejiesie: P HeOrpaHMYECHHOM YBEJIMYEHUM YMCla CTOPOH IIPaBHIIBHOIO
MHOT'OYT'OJIbHHKA, BITMCAHHOTO B OKPYXXHOCTb, €r0 MEPUMETP CTPEMMTCH K JUIMHE 3TOH
OKPY’HOCTH, a IUIOIa/b — K IUIOINAAU Kpyra, OrpaHH4€HHOI0 OKPYKHOCTBIO.

4. IBxenue

Orobpaxenre mwiockoctd Ha cebs. [lomarne npmkenus. OceBas ¥ LEHTpPAIbHAS CHMMETPHS.
[MTapaurenpHBI IepeHoc U oBopoT. Hanmoskenus u ABHIKCHHS.

OcHOBHAasl [eJbh — II03HAKOMHTH YyYalluXcs C TIOHSTHEM [IBHIXKEHUS H €ro
CBOMCTBAaMH, C OCHOBHBIMU BHUJAMH JIBH)KEHHIH, CO B3aMMOOTHOIIECHUSIMH HAJIOKEHUU H
JIBUIKEHHH.

JIBM)KEHHUE MJIOCKOCTH BBOJMTCS Kak OTOOpaXkeHHe IUIOCKOCTH Ha cebsi, coxpaHsionee
paccrosiuue Mexy Toukamu. IIpu paccMOTpEeHMH BUIOB IBMIKCHHH OCHOBHOEC BHUMaHUE
yAEJSETCsT MOCTPOEHHI0 00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYIOJIBHUKOB IIpH
OCEeBOM M LIEHTPAJILHOW CUMMETpPHSX, IlapajuleIbHOM IiepeHoce, mnosopore. Ha
3pdekTHBIX NpuUMepax IMOKa3bIBAE€TCs INPUMEHEHWE JBHMXEHHH IIpHM PEIICHUH
reoOMeTPUYECKHUX 3a7a4.

[ToHsiTHE HAIOKEHHUS OTHOCHTCA B JAaHHOM Kypce K YHUCIy OCHOBHBIX ITOHSATHM.
JIoKa3bIBAETCS, YTO TIOHSTHS HAJIONKEHUS M JIBYOKCHHSI SIBJISIFOTCSI SKBUBAJIEHTHBIMU: JII0O0E
HAJIOXKEHUE SBISICTCS BUKEHHUEM nnocrcc:}c*m U obpatrHo. M3yyeHue joka3zareinbCcTBa HE



gaBsgeTcs 00s3aTeIbHBIM, OJHAKO CJIeYET PacCMOTPETh CBS3b IOHATHHA HAIOXKEHUS U
JIBHOKECHMSL.
5. HauanbHble cBegenus u3 crepeomerpuu. [Ipenmer crepeomerpun. I'eomerpuyeckue tena
¥ TIOBEPXHOCTH. MHOrOrpaHHHMKHM: [IPU3Ma, Tapajuiesienunes], mupamuaa, Gopmyisl
JUISE BEIYMCIIEHUS MX 00beMoB. Teja M NMOBEPXHOCTH BpallleHMs: LMIAHIAP, KOHYC,
chepa, map, GopMyIIbl Uil BRIYMCIICHHUs UX TUIOMIAAEH IOBEPXHOCTEH N 00BEMOB.
OcHOBHas 1ll€Jib — JlaTh Ha4yaJibHOE NPEJCTABJIEHME O TeJaX M IOBEPXHOCTIX B
[POCTPAHCTBE; MO3HAKOMHUTH YYAIMXCH C OCHOBHBIMM (hopMysiaMu sl BEIYHMCIICHUS
TUIOIIANEH NOBEPXHOCTEN U 0OBEMOB TEJI.
PaccMOTpeHHE NPOCTEHIMX MHOTOIPAHHUKOB (TIPU3MBI, Napaule/IeNuIe/a, TMPaMH/IBI), a
TaK)Ke TeJd M MOBEPXHOCTEN BpaleHus (IIMIHMHIPa, KOHYca, chepsl, mapa) npoBoaUTCs Ha
OCHOBE HAMVISAHBIX TpEACTaBIeHUH, 6e3 NPUBJIEYEHUs] AKCUOM CTepeoMeTpuu. DOpMyJibl
JUIsl BEIYUCIIEHUSI 0OBEMOB yKa3aHHBIX TeJl BRIBOJSTCS Ha ocHOBe npuHuuna Kasansepu,
dopmynBl Ul BBIYMCIEHHUs Tuiomanedi OGOKOBBLIX MOBEPXHOCTEH LWIMHApPAa M KOHyca
[IOJIy4alOTCsi C IIOMOIIBIO PAa3BEPTOK STUX IOBEPXHOCTEH, (opmyna ruomann chepsr
npuBoauTCcs 6€3 060CHOBaHMS.

6. IloBTOopenue

Pemenue nnaHuMeTpHUECKHUX 3a1a4.



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O MATEPHUAJIA
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I'naBa IX. BexTopnbl

8

1

Ilonsitue BekTOpa

2

Cio)keHue ¥ BBIMUTAHUE BEKTOPOB

3

VYMHOXKEHHE BEKTOpa Ha 9uCiI0. [IpuMeHeHne BEKTOPOB B PELICHUH
3a1a4.

2
3
3

I'maa X. Meroa KoopauHaT

PaznokeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM  BEKTOPaM.
Koopnunarsr Bektopa. CBsAsh MeXAy KOOpJHHATAMH BEKTOpa H
KOOPJMHATAMHM €r0 Havyajla i KOHIIA.

ITpocTeiiinue 3ajaul B KOOPJAMHATAX

VpaBHeHHE JIMHAH Ha IUIOCKOCTH. YPaBHEHHME OKPYKHOCTH U IPAMOi

Pemenue 3agaq

||

Koumponvnas paboma Ne 1

I'iasa XI. CooTHOmMEHHs MEKAY CTOPOHAMH H YIJIAMH TPeyroJbHHKA.

CKMﬂpHI)e NpoOH3BE¢JCHHE BEKTOPOB

CuHyc, KOCHHYC ¥ TAHI'€HC yTJia

COOTHOIIEHMS MEXKJLy CTOPOHAMH U yIJlaMH TPEYTOJIbHHKA

CKEUI}IPHOC IIPOU3BECICHUE BEKTOPORB

BlW b=

Pemenue 3anaq

Koumponvnas paboma Ne 3

Inasa XII. [niHa OKPYKHOCTH M IUIOMA/L KPYyra

12

IIpaBuIbHBIE MHOTOYTOJIbHUKH

JInnHa OKPY)KHOCTH U ILUIOLIA/h Kpyra

Pernenwe 3ana4

Koumponvrasa paboma Ne 4

I'napa XIIL JIBnxennst

[TousTue NBHIKEHHSA

IlapasuiesibHBIA IEPEHOC U TIOBOPOT

Pemenue 3anau

Konumponvnas paboma Ne 5

HauanbHbie CBEeICHUS H3 CTepeOMETPHH

MHOrorpaHHuKH

| —

Durypsl BpamieHus

00 akcnomax MJIaHEMETPHH

Hrorosoe moBTopeHne

[ToBTopenue. Pemenne 3a1a4

b | —

Hmozosas konmponvnas paboma
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7. Onucampe yuefHO-METOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOTo obecnedenus
0o0pa3oBaTeJIbHOrO Npouecca

VuefHo — METONHYECKHH KOMILIEKT:

JI.C. Aranacss u apyrue. I'eomerpus 7 - 9 yueGHuK 061eo6pazoBaTebHbIX yupexaeHHi — M.
[Mpoceewenue, 2015
Kuura ais yunrens «Msyuenne reomerpun B 7 — 9 knaccax» JI.C. Aranacas M.:Ilpocselienne 2010

JlnnakTiueckue MaTepuanbl no reometpun. 9 knace. b.I'. 3us, B.M. Meiinep M.: [Tpoceewenue, 2011

JonoHHTEILHAS JHTEpaTypa:

8



Obopynosanne:
1. WHTepaxkTHBHAsA HOCKa;
2. TepCOHATBHBIA KOMIIBIOTED;
3. MyJbTUMEIUHHBIN IIPOEKTOP;
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