PaGouas mporpamma 1o reomeTpun Ui 9 Kiacca cCocTaBlIeHa HA OCHOBAaHUU aBTOPCKOM MPOTPaMMBI IO TeOMETpHH K yueOHuKy «I'eomerpus 7
—9» JI.C. AranacsH, B. @. byry3os, C.b. Kagomues, O.1". ITo3usik, .M. FOauna (I'eometpus. CoopHuk pabounx nporpamm 7-9 kiaccel/ coct. E.A.
Bypmuctposa — 2-e u3ganue, gononnennoe M.: [Ipocsemenue, 2014), B cooTBeTcTBUU ¢ TpeOOBaHUAMU DeepaibHOTO TOCYIaPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHaapTa 00I1Iero 00pa3oBaHus, ¢ yI€TOM OCHOBHOM 0Opa3oBaTenbHOU nmporpaMMbl MBOY «CIII Nel3» u yueOHoro miaHa
LIKOJIBI.

[Tporpamma peanuzyercs uepe3 yueOHuk «I'eometpus 7-9 kiacc: yueOHUK 00pa30BaTeNIbHBIX YUPEKICHUH C MPUIIOKEHUEM Ha 3JIEKTPOHHOM
nocurene/ [JI.C. Aranacsn, B.®. Byry3os, C.b.Kagomues, J.I".ITo3usk, U.N.IOauna] —M.: IIpocsemenue, 2014. — 383 c: wr.- ISBN 978-5-09-
033352-8.

ABTOpcKoii mporpammoii k yueonuky JI.C. ATaHacsHa OTBOJUTCS Ha U3y4E€HUE TEOMETPHH IO 2 YpOKa B HEJIENIO , UTO COCTaBIAET 68 4acoB B y4eOHBIN
roJI.

Iliianupyemble pe3yJIbTAaThI OCBOCHHS Y4eOHOI0 NpeaMera
JIMYHOCTHBIE:

— HCTOJb30BaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MPAKTUYECKOM NESTEILHOCTH U TTOBCETHEBHOM KU3HU 711 MOACIMPOBAHUS IPAKTHUECKUX
CUTYallui U HCCIIeI0BaHUs TOCTPOCHHBIX MOJIEJIeH ¢ MCIONIb30BaHUEM arrapaTa reOMETPUH;

— ($OopMHUPOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAOIINXCS K CAMOPa3BUTUIO M caMOOOpa30BaHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHHI0O M TMO3HAHWIO, BHIOOPY JanbHeiiero oOpa3oBaHus Ha 0a3e OpPUEHTUPOBKH B Mupe mpodeccuid u
npoeCCHOHATIBHBIX TPEINOYTCHUH, OCO3HAHHOMY TOCTPOCHUIO WHAMBHUIYATbHON OOpa30BaTEIbHON TPACKTOPHH C YYETOM YCTOWYHMBBIX
M03HABATEIbHBIX UHTEPECOB;

— (opmupoBaHHUE ETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM MPAKTHKH;

— (¢opMUpOBaHHE KOMMYHHUKAaTHUBHOM KOMIIETEHTHOCTH B OOIIEHMM W COTPYJHHYECTBE CO CBEPCTHUKAMH, CTaplIUMU M MIaJUIMMH B
o0pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTEIbCKON, TBOPUECKON U IPYTUX BHUIAX JIE€ATEIbHOCTH;

— yMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICIU B YCTHOM M NMHCbMEHHOW peud, MOHMMAaTh CMBICH MTOCTAaBJIEHHOMN 3a7aul, BHICTPaUBaTh
apryMEeHTaIMI0, TPUBOIUTH MPUMEPHI K KOHTPIIPUMEPHL;

— KPUTHYHOCTH MBIIIJICHUS, YMEHHE PaclOo3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BbICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (DaKTa;

— KpEaTUBHOCTh MBIIUICHUS, HHUIIHATUBY, HAXOAUYUBOCTh, aKTUBHOCTh MIPH PEIICHUU T€OMETPUUECKUX 3a]1aY;

— YMEHHUE KOHTPOJIUPOBATh MPOLIECC U Pe3yNbTaT yueOHOW MaTeMaTHUECKOH 1eATeIbHOCTH;

— CHOCOOHOCTH K OMOILMOHAJILHOMY BOCIIPUATHIO MaTEMaTUYECKUX OOBEKTOB, 3a]a4, PEIIEHUH, pacCyKACHUH.

MeTranpeamMerHble:

B 9 knacce Ha ypokax reoMeTpuu, Kak U Ha BCeX IpeaMeTax, OyaeT mpoJoinkeHa paboTa 1o pa3BUTHIO OCHOB YMTATEIbCKOM KOMITETEHIIHH.
OOyuaromyecs: OBIAJCIOT YTEHHEM KaK CPEJCTBOM OCYIIECTBJICHUS CBOMX JAIbHEHIINX IUIAHOB: MPOJOHKEHUsT 00pa3oBaHUS U caMO0Opa3oBaHUS,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTYaJIbHOI'O U MEPCIEKTUBHOIO KPyra YTeHUSI.

[Ipu m3ydyeHun reoMeTpuu OOYUaIOIIMECs YCOBEPLICHCTBYIOT NMPUOOPETEHHbIE HaBBIKM pabOThl ¢ MHpOpManued U MonoiHaT ux. OHU
CMOTyT paboTaTh ¢ TEKCTaMH, IPe0OPa30BBIBATH U HHTEPIIPETUPOBATH COAEPIKALLYIOCS B HUX MH(OPMAIMIO, B TOM YHCIIE:

— CHCTEMAaTHU3HMpOBaTh, COIOCTABIATh, AaHAJIU3UPOBaTh, 0000IIaTh M HWHTEPIPETHPOBATH HWH(GOPMAIIMIO, COACPKAIIYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;



BBIJICJIATh TJIABHYIO M HM30BITOYHYIO HH(OPMALMIO, BBINOJHATH CMBICIIOBOE CBEPTHIBAHME BBIIEICHHBIX (DAaKTOB, MBICICH; MpPEACTaBIATH
nHGOPMAIIHIO B CXKATOM CIIOBECHOH (opMe (B BUE IJIaHA WIIM T€3UCOB) U B HATJISTHO-CUMBOJIMYECKOH (hopme (B Buae Tabnmil, rpaduiaeckux
CXEM U Iuarpamm, KapT MOHITUI — KOHIENTYAIbHBIX JHarpaMM, OTIOPHBIX KOHCIICKTOB);

3aIOJIHATH U AONOJIHSITH TaOIHIIbI, CXEMBI, IUArPAMMBbI, TEKCTHI.

B xome u3ydeHus reoMeTpuu OOydaIONIMECs YCOBEPIICHCTBYIOT OIBIT MPOSKTHOW NEATEIBHOCTH, Kak 0co00il (Gopmbl yueOHOU paboThI,

CHOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSITEIIbHOCTH, WHULMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUI0 MOTUBALMU U 3(P(HEKTHUBHOCTH y4eOHOMN
JEeSATENIbHOCTH, B XOJIe pPealu3allid HCXOJHOTO 3aMbIclia HA MPAKTUYECKOM YPOBHE OBJAJCIOT YMECHHEM BBIOMPATH a/ICKBATHBIC CTOSIICH 3ajade
CpeICTBa, MPUHUMAThH PELICHUs, B TOM YHCIIe U B CUTyalMsX HeompezeneHHOcTH. OHU MoiydyaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3padoTke
HECKOJIbKMX BapUAHTOB PEIICHHH, K TOMCKY HECTAHIAPTHBIX PEIICHUH, OUCKY U OCYLIECTBICHUIO HanboJiee MPUEMIIEMOT0 PEIICHUSI.
PeryasitTuBHbIe€:

OIIPENIENIATH 1IEJIb AEATEIIbHOCTU Ha YPOKE C IIOMOLIBIO YUUTEINIS U CAMOCTOSITENIBHO;
YUUTBCS. COBMECTHO C YUHUTEJIeM OOHapy)UBaTh U (POPMYIMPOBATH y4eOHYIO podiieMy;
YUUTHCS IUTAHUPOBATh YUEOHYIO AEATEIbHOCTh Ha YPOKE;
BBICKa3bIBaTh CBOIO BEPCHUIO, IBITATHCSA MpeAJIaraTh crnocod e€ npoBepKu (Ha OCHOBE NPOAYKTHBHBIX 3aJaHU B ydeOHUKE);
paloTasi o IpeI0KEHHOMY IUIaHy, UCIO0JIb30BaTh HEOOXOJUMBbIE cpelICTBa (yUeOHUK, KOMIIBIOTEP U MHCTPYMEHTHI);
OIpEeIeNIATh YCHEIHOCTh BBIITOJHEHHSI CBOETO 33aJJaHUsl B IUAJIOTE C YUUTEIIEM.
CpenctBoM (OpMHPOBAHUS PETYIATUBHBIX IEHCTBUN CIIy’KaT TEXHOJIOTHS MPOOJIEMHOr0 Juajora Ha 3Talne U3y4eHus: HOBOro MaTepuala u

TEXHOJIOTHS OLICHUBAHUS 00pa30BaTEIIbHBIX JOCTHKEHUHN (YUeOHBIX YCIIEXOB).
ITo3HaBaTe/bHbIC:

OpPUEHTHPOBATHLCS B CBOEHM CUCTEME 3HAHUMW: noHUMamb, YTO HYKHA OMOJIHUTENbHAs UH(popManus (3HaAHUS) Ui pelieHus yueOHO! 3a7aun B
OJIMH IIIar;

JieN1aTh IPeIBapUTENbHbIM 0TOOP HCTOUHUKOB MH(GOpPMAIIUU AJIs pelIeHs yueOHO 3a1auu;

N0OBIBaTh HOBBIE 3HAHUS: HAXOAUTh HEOOXO0IMMYIO HH(OPMaLIHIO, KaK B yUeOHHKE, TaK U B IPEJIOKEHHBIX YUUTEIEM CIOBapsIX, CIPaBOYHHUKAX
U UHTEPHET- pecypcax;

N00BIBaTh HOBBIE 3HAHMS: U3BJIEKAaTh MH(OPMAIIHIO, IPEICTABICHHYIO B pa3HbIX popMax (TEKCT, TabauIa, cXxema, WIITICTpalus 1 JIp.);
nepepadaTbIBaTh MOJYYECHHYIO HH(POpMaIUIo: HaOII01aTh U JIeNIaTh CaMOCTOSTEIbHbIE BHIBOIBI.

CpenctBoM (hopMHUpOBaHMS MO3HABATEIbHBIX JEMCTBUM CIYKUT y4yeOHBIM MaTepuan U 3aJaHus yyeOHMKa, O0OecleuuBarolue NEepBYIO

JMHUIO Pa3BUTHS — YMEHUE OOBSICHATH MHUP.
KoMmyHuKaTuBHbBIE:

JIOHOCHUTH CBOIO TMO3UIIMIO 10 APYTHUX: OGOPMIISITH CBOIO MBICIH B YCTHOW U MHUCHMEHHOHW peuu (Ha ypOBHE MPEATIOKEHUS WU HEOOIBIIOro
TEKCTa);

CIIyIIaTh ¥ TIOHUMATh PeUb IPYTHUX;

BBIPA3UTEILHO YUTATh U MIEPECKA3BIBATH TEKCT;

BCTYyMAaTh B O€cely Ha YPOKE U B )KHU3HU;

COBMECTHO JIOTOBAapUBATHCS O MIPAaBHIIAX OOIIEHUS U MIOBEJCHUS B IIKOJIE U CIEIOBATh MM,



—  YYMTbHCSI BBIIOJIHATH Pa3IM4HbIE POJIU B IpymIie (JInAepa, UCIIOTHUTENSA, KPUTHKA).
CpenctBoM (GopMHPOBAaHUS KOMMYHUKATUBHBIX JCUCTBUI CIIy)KaT TEXHOJIOTHS MPOOJIIEMHOr0 auaiora (MoOy» Ao U 10ABOSIIHHA
JIMAJIOT ), TEXHOJIOTUS MPOAYKTUBHOIO UTEHHUS U OpTaHu3alus paboThl B MaJbIX IPYIIIax.

IIpeamerHble:

BexkTopsbl

Yuawuecsa naywamces:

— o0003Ha4aTh U U300pakaTh BEKTOPHI,

— u300paxkaTb BEKTOP, PaBHBINA JaHHOMY,

— CTpPOWTbH BEKTOp, PABHBIM CyMMe IBYX BEKTOPOB, UCIOJB3Ys IPaBUIia TPEYrOJIbHUKA, apajiesorpaMma, GOpMyIHpoBaTh 3aKOHBI CIIOKESHHUS,

— CTpPOHTH CyMMY HECKOJBKHX BEKTOPOB, UCIOJb3Ysl MPABUIO MHOTOYTOJIbHUKA,

— CTpPOUTbH BEKTOP, PABHBIN Pa3HOCTU JBYX BEKTOPOB, ABYMs CIIOCOOAMH.

— pemaTtb rCOMETPUUCCKUEC 3ada4u HUCIIOJb30BAHUEC aAJIrOPUTMaA BBIPAXKCHUA YCPC3 NAHHBIC BECKTOPLI, UCIIOJIb3YyA ITpaBHJia CI0XKCHUSA, BBIYUTAHUS U
YMHOKCHHA BEKTOpPA HA YHUCJIO.

— peuath NPOCTEUIINEe FTeOMETPUYECKHE 3a/1a4H, OMUPAsCh HA N3yUYEHHBIE CBONCTBA BEKTOPOB;

— HaXOAMTbH CPEHION JIMHUIO TPAINELUH MO 33JaHHBIM OCHOBAHUSIM.

B noBceHeBHOM XKU3HU U MIPU U3YYCHHUH IPYTHX IPEIMETOB!

HCII0JIb30BAaTh BEKTOPHI AJId PCIICHUA HpOCTeI\/JIIHI/IX 3aaa4 Ha OINpeaACIICHUE CKOPOCTU OTHOCUTCIIBHOI'O JIBUKCHU.

YQau;ueCﬂ nojayyam BO3MOIHCHOCNIb .

— OBJAaAC€Th BEKTOPHBIM MECTOAOM JIA PCIICHUS 3a/Ja4 Ha BEIYUCIICHHUE U JOKA3aTCIIbCTBO,

— HpI/I6peCTI/I OIIBIT BBITIOJIHECHUS ITPOCKTOB.

Metoa xoopauHaT

Yuawuecsa naywames:

OIepUpOBaTh Ha 6a30BOM YPOBHE MOHATHAMM: KOOPIUHATHI BEKTOPA, KOOPAUHATHI CYMMBI M Pa3HOCTH BEKTOPOB, IPOM3BEACHUS BEKTOPA Ha YUCIIO;
—  BBIUUCJIATH KOOPJAMHATBI BEKTOPA, KOOPAUHATHI CYMMBI U Pa3HOCTH BEKTOPOB, KOOPAMHATHI IPOU3BENCHUS BEKTOPA HA YHCJIO;

— BBIYHUCIIATH YIOJI MEXKAY BEKTOpaMu,

—  BBIYHCIIATH CKALIPHOE NIPOU3BENCHNUE BEKTOPOB;

— BBIYHCIIATH PaCCTOAHUEC MCKAY TOYKAMMU IO U3BECTHBIM KOOPAHWHATAM,

— BBIYHCIIATH KOOPAWHATHI CCPEANHBI OTPE3KaA,

— COCTaBJIATh YPaBHCHHE OKPYKHOCTH, 3HAA KOOPAMHATHI ICHTPA U TOYKH OKPYXHOCTH, COCTABJIATh YPABHCHUEC priMOfI 10 KOOpAWHATaM JIBYX €€

TOYEK;
- pemiath NPOCTEUIINE 3a]]a4l METOJIOM KOOPMHAT.
Yuawuecsa nonyuam eozmoorcnocme:

— OBJaA€Tb KOOPpAWHATHBIM MCTOJOM PCIICHUA 3a1a4 Ha BBIYMCICHUC U JOKA3aTCIIbCTBO,



pUOOPECTH OIBIT UCTIONB30BAHUS KOMITBIOTEPHBIX IPOTrPaMM JJIsl aHaJIM3a YACTHBIX CIIy4aeB B3aMMHOTO PACIIONOKEHHS OKPY)KHOCTEH U IPSIMBIX;
PUOOPECTHU OIBIT BHITOTHEHHS TPOEKTOB.

CooTHOIIEeHUS] MeK1Y CTOPOHAMH H YIJIaMH TpeyroJbHuka. CkajlsipHoe Npou3BeeHNe BEKTOPOB
Yuawuecs nayuamces:

orepupoBaTh Ha 0230BOM YPOBHE MOHSITHSIMH: CHHYCa, KOCHHYCA U TAHT€HCA YTJIOB,

MIPUMEHSITh OCHOBHOE TPUTOHOMETPHUECKOE TOXK/IECTBO MPH PEIICHUH 3aa4 Ha HaX0XACHHUE OJTHOM TPUTOHOMETPpUUYECKO (PyHKINHU Yepe3 APYTyio,
M300paxkaTh YroJl MeXAy BEKTOPAMHU, BEIUUCIIATH CKAJSIPHOE IPOU3BEIEHUE BEKTOPOB,

HAXOJUTh YTJIbl MEXKAY BEKTOPAMHU, UCTIOJIB3Ys POPMYITy CKAIIPHOTO MPOU3BEACHUS B KOOPAUHATAX,

MIPUMEHSTh TEOPEMY CHUHYCOB, TEOPEMY KOCUHYCOB,

MPUMEHSITH (POPMYITY IUIOIIAIU TPEYroJIbHUKA,

pelaTh NpocTeiire 3aJaui Ha HaX0XKJIEHUE CTOPOH U YIJIOB MPOU3BOJIBHOTO TPEYroJbHUKA

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTUX IIPEAMETOB:
UCIIOJIB30BAaTh BEKTOPHI JJIs PELICHU 3a/a4 Ha IBU)KCHUE U IEHCTBUE CUII
Yuawuecsa nonywam eozmodxcnocme:

HAaYYUTBHCA BbIUUCIIATH IUIOIIAAN (bI/Iryp, COCTAaBJICHHBIX M3 IBYX U Ooiee MMPAMOYT'OJIBHUKOB, ITapaJlJICJIOrpaMMOB, TPECYT'OJIbBHUKOB, Kpyra U CEKTOPA;
HAaY4YUTBHCA BbIYUCIIATH INIOAAN MHOT'OYT'OJIBHUKOB, UCITIOJIb3YS OTHOLICHU A PABHOBCIIMKOCTH U PABHOCOCTABIICHHOCTH,

HAaY4YUTbHCA NIPUMCHSAITH aﬂre6pa1/1qec1<1/1171 n TpI/IFOHOMeTpI/I‘{CCKHﬁ MaTCpHral IIpu pCIICHUHA 3aaa4 Ha BBIYUCIICHUC HJ'IOIJ.IB.I[Cﬁ MHOT'OYT'OJIbHHUKOB,
HpI/IO6peCTI/I OIIBIT TIPUMCHCHU A anrerquecxoro U TPUTOHOMECTPHUUYCCKOI'O aIlliapara Ipu pCiCHUU IrCOMCTPUUCCKUX 3a1aY

JI/IMHA OKPY’KHOCTH M IJIOIIAAb KpPyra
Yuawuecs nayuamcs:

oInepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH NIPABUIBHOIO MHOTOYTOJIbHUKA,

MPUMEHSTh (HOPMYITY /171l BBIYMCIICHUS yTrila MPaBUIbLHOTO N-YrOJIbHHUKA.

MPUMEHSTH (POPMYIIBI IUIOIIAIU, CTOPOHBI IPAaBUIIBHOIO MHOTOYTOJIbHUKA, paJlyca BIUCAHHON U OMMCAaHHOW OKPYXHOCTH,
IPUMEHATH (HOPMYJIBI TTMHBI OKPYKHOCTH, YT OKPY>KHOCTH, IUIOMIAN KPYyra U KpyroBOTO CEKTOpa.

UCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJIMH, YIJIOB IIPY PEILICHUH 337a4 Ha HAXOKJIEHHUE JUIMHBI OTPE3Ka, TPaJyCHOW MEpPHI YIIIa;
BBIYHCIIATH IUIOIIAAU TPEYTOJbHUKOB, IPIMOYTOJBbHUKOB, TPAlleLUil, KPYTOB U CEKTOPOB;

BBIUUCIIATH AJIUHY OKPY>KHOCTH H JUIMHY 1YTH OKPYKHOCTH;

BBIYUCIIATH JIJTMHBI TMHEWHBIX 3JIEMEHTOB (PUTYP U MX YIJIbl, UCTIONIb3YS U3y4eHHbIE (HOPMYIIBL.

B HOBCC,Z[HCBHOﬁ JKU3HHU U IPpU U3YUYCHUU NPYTHUX HNPCIAMETOB:
pemaTh NPaKTHYCCKUEC 3aJa4n, CBA3AHHBIC C HAXO0XICHHUEM I'COMETPUUCCKHUX BCIIMYNH.
yqau;uec;z noay4am 603MONCHOCHIb.

HAy4YUTHCS BBIBOJUTH GOPMYITY JUISI BBIYMCIIEHUS YIJIa IPaBUIIBHOTO N-YTOJIbHUKA U IPUMEHSTH €€ B IPOLIeCCce pelIeHUs 3a/1ay,
HAY4YHUTHCS IPOBOJIUTH JI0KA3aTeNbCTBA TeOpeM O (popMylie TIIONMAa1, CTOPOHBI MTPABUILHOIO MHOTOYTOJIbHHUKA, pajinyca BIMCAHHON U OIMCaHHON
OKPY>KHOCTH U CJIEICTBUI U3 TEOPEM U IIPUMEHSATD UX IIPU PELICHUU 3a/1a4,



— Hay4yHuTbCs pelaTh 3aJadyd Ha JJ0Ka3aTelIbCTBO C MCMOIb30BaHUEM (HOPMYI JJIMHBI OKPY>KHOCTU U JUIMHBI JYTH OKPY)KHOCTH, (OpPMYIJI IUIOIIAeH
¢buryp.

JIBu:xeHMs1

Yuawuecsa nayuamcs:
— OmepHpoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH OTOOpaKEHUS TIJIOCKOCTH Ha ce0s U TBHIKCHUS,
— OmepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH OCEBOM U IIEHTPAIBHONW CHMMETPHUH, TapAILJIEIFHOTO MEPEeHOCca, TTOBOPOTA,
— pacno3HaBaTb BU/bL HBH)KCHHﬁ,
—  BBINOJHATH NOCTPOCHHE JABIKEHHUN C TIOMOUIBIO LIMPKYJISL U JIMHEHKH, OCYIIECTBIATh IpeoOpa3oBanue puryp,

pacro3HaBaTh MO YePTeKaM, OCYIIECTBIATh MpeodpazoBaHusi GUTYP C MOMOIIBI0 OCEBOW U IICHTPAIBHONW CHMMETPHUH, MAPAILICIBHOTO NIEpeHoca 1
MOBOPOTA.

Yyawuecs nonyuam 603moxcHOCMb:
— HAYYHUTHCS IPUMEHSTH CBOWCTBA ABM)KCHUS MIPHU PEIICHUU 3a]1a4,

— HAYYUTBCAI IPUMCHATDH NOHATUA: OCEBaA U ICHTPAJIbHAA CUMMETPUA, HapaJ'IJ'IeJ'ILHLII‘/'I IEPCHOC M IMOBOPOT B PpCIICHUU 3a/1a4.

HavanbHble cBeleHUS U3 CTEepPeOMeTPHH

Yuawuecsa nayuamcs:

— pacrmo3HaBaTh Ha YepTekaxX, PUCYHKAX, MOJAEISAX U B OKPYXKAIOIIEM MUPE IIIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPHI;
— pacrmo3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO MapaljieNienuneaa, MPaBuIbHON MUpaMUIbl, HIUJINHAPA U KOHYCA;

— OIpeAensTh MO JMHEWHBIM pa3zMepaM pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mephl caMoil PUTypbl U HA00OPOT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Mapaiesienunea.

Yuawuecsa nonyuam eozmoorcnocmy:
— HAYYMUTbHCS BBIYUCIATH 00BEMBI TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYP, COCTABICHHBIX U3 MPSMOYTOJIbHBIX MapajlielenuIe/10B;
— YINIyOMTb U Pa3BUTh NPEJCTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYpPaAX;
— HAay4UTbCS NPUMEHATH NOHITHE Pa3BEPTKU JIJIS BBIIIOJIHEHUS IPAKTUYECKHUX PacUETOB.

IloBTOpEHUE Kypca NIIAHUMETPUHU

Yuawuecsa nayuamces u nonyyam eozmoorcnocmy:

— IIPUMEHSATH [IPU PELICHNUH 3a/1a4 OCHOBHBIE COOTHOLIEHUS MEXKY CTOPOHAMH U YTJIaMHU MPSMOYTOJIBHOTO U IIPOU3BOJIBHOTO TPEYTOJIbHUKA;

— TNPUMEHATH GOPMYIIbI IJIOLIA I TPEYTOJIbHUKA.

— pelIaTh TPEYroJIbHUKH C IIOMOILBI TEOPEM CHUHYCOB U KOCUHYCOB,

— TPUMEHATH NIPU3HAKU PABEHCTBA TPEYTOJILHUKOB IPU PEIIEHUH T€OMETPUUECKHX 3a]ad,

— TNPUMEHATH NPU3HAKHU 000U TPEYTrOJILHUKOB MIPU PELICHUH T€OMETPUUYECKUX 3a/ad,

— OIpEAENATh BUABI YETHIPEXYTOJIbHUKOB U UX CBOMCTBA,

— HCIONB30BaTh (HOpMYJIbI IUIOMAAEH GUTYp A HAXOKACHUS UX IUJIOIIA[IH,

—  BBIIOJIHATB YEPTEXK MO YCIOBHIO 33J1a4M, peliaTh IPOCTEUIINE 3a/1a4 10 TeMe «HeThIpexXyroibHUKN

— HCIIOJIB30BaTh CBOMCTBO CTOPOH YETBIPEXYTOJIBHUKA, OMMCAHHOTO OKOJIO OKPY>KHOCTH; CBOWCTBO YIJIOB BIMCAHHOTO YETHIPEXYTOJbHUKA IIpU
penieHnu 3a1ad,



— HCIONB30BaTh (HOPMYJIBI JITUHBI OKPYKHOCTH U JYTH, IJIOLIAIM KPyra U CEKTopa MpH pEeIIeHUH 3a1a4,

— peuath reOMETPUUECKHE 3aa4M, OUPAsICh HAa CBOMCTBA KAacaTEIbHBIX K OKPY>KHOCTH, IPUMEHSISI AOTIOTHUTENIbHbIE TOCTPOSHUS, AJIre0OpaniecKuil u
TPUTOHOMETPUYECKHI ammapar,

— IPOBOJUTH OIEPALUU HAJ BEKTOPAMMU, BBIYUCIIATD JJIMHY U KOOPAUHATHI BEKTOPA, YIOJ MEXAY BEKTOPaMHU,
— Pacno3HaBaTh YPaBHEHUs OKPYKHOCTEH U IIPSAMOM, YMETb UX HCIIOJIb30BaTh,

HCIIOJIB30BaTh HpI/I06peTCHHbI€ 3HaHUA U YMCHHA B HpaKTquCKOﬁ ACATCIIBHOCTH JISA PCHICHUSA HNPAKTHYCCKUX 3a4al, CBA3AHHBIX C HAXO0XICHUCM
rC€OMETPUYCCKUX BCIINYHH.

Conep:kanue y4eOHOI0 npeamera
IToBTOpeHue Kypca reoMmerpuu 8 Kiaacca (24)

BexTopbl u MeToa koopauHat (19 4.)

ITonstue BekTopa. PaBeHCTBO BEKTOPOB. C10’)KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YNCII0. Pa3inoxkeHue BeKTopa 1o JBymM
HEKOJUIMHEapHbIM BekTopaM. Koopaunats! Bekropa. [Ipocreiine 3anaun B KOOpAUMHATaX. Y paBHEHHs OKPYKHOCTH U NpsAMOU. [[pumeneHnne BeKTopoB
Y KOOpAMHAT IIPU PEIICHUU 3a]au.

OcHOBHasl 11eJ1b — Hay4YUTh YYallUXCsl BHIIOJIHATH IEHCTBUS Ha/l BEKTOPAMU KaK HAallPaBJIEHHBIMU OTPE3KaMH, YTO BaXKHO JIJISl IPUMEHEHUS
BEKTOPOB B (PM3UKE; [IO3HAKOMUTH C UCIIOJIb30BAHUEM BEKTOPOB U METO/1a KOOPAMHAT IIPU PELICHUU FeOMETPUUECKUX 3a/1ad. BekTop onpeznensercs Kak
HaIPaBJIEHHBIN OTPE30K U AEUCTBUSI HaJl BEKTOPAMU BBOJASTCS TaK, KaK 3TO IPUHATO B (PU3HKE, T. €. KaK AEHCTBUSI C HAIIPABJIEHHBIMU OTPE3KAMHU.

OCHOBHOE BHUMaHHE JI0JIKHO OBITh Y/I€JI€HO BEIPAOOTKE YMEHUH BBINOIHATH ONEpallii HaJl BEKTOpaMH (CKJIalbIBaTh BEKTOPHI 110 ITPaBUIIaM
TPEyroJIbHUKA U MapajuieIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH ABYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIM IIPOU3BEIACHUIO JTaHHOIO
BEKTOpa Ha JaHHOE YHCJIO0).

Ha npumepax nokasbIBaeTcs, Kak BEKTOPbl MOT'YT MPUMEHSTHCS K PELICHUIO TeOMETpUUYecKuX 3aaad. JlemoHcTpupyercs 3(pGeKTUBHOCTD
NpUMEHEHUs (GOpMYJT Il KOOPJIMHAT CEPEelMHBbI OTpe3Ka, PACCTOSIHUS MEXAY JBYMS TOUYKaMH, YPAaBHEHUN OKPYKHOCTH M MPSIMOM B KOHKPETHBIX
reOMETPHUECKUX 33aJauax, TEM CaMbIM JIaeTcs MPECTaBIeHUE 00 U3yYeHUH TeOMETPUUYECKHX (UTYP C TOMOLIbI0 METOJIOB alreOphl.

CooTHOIIEHUsI MEeKIY CTOPOHAMH H YIJIAMH TPeyrojbHuka. CkajaspHoe Npou3BeaeHne BeKTopoB (14 4.)

CuHyC, KOCUHYC ¥ TaHI€HC yrja. TeopeMbl CHHYCOB U KOCHHYCOB. Perienue TpeyronbHUKOB. CKaJlipHOE MPOU3BEIEHNE BEKTOPOB U €r0
[IPUMEHEHNE B TEOMETPUUYECKUX 3a7auax.

OcHOBHasl 11€JIb — Pa3BUTh YMEHHE yYalUXCsl IPUMEHATh TPUTOHOMETPUUECKHH amapar Mpy pelieHny FeoOMeTpUYECKUX 3a/1ay.

Cunyc u xocunyc Jtoooro yria ot 0° 1o 180° BBOAATCS ¢ NOMOIIbIO €IMHUYHOMN MOTYOKPYKHOCTH, JIOKA3bIBAIOTCS TEOPEMbI CHHYCOB U
KOCHHYCOB U BBIBOJHTCSA €lle oAHa (opMyia IUIOMAAN TPEyrojbHUKa (TIOJIOBUHA NMPOU3BEICHHS JIBYX CTOPOH Ha CHHYC yrjia MeXAy HUMH). DTOT
anmnapaT IPUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHoe TNpPOU3BEJCHUE BEKTOPOB BBOJIUTCS Kak B (u3uke (MIPOM3BEJCHHUE IUIMH BEKTOPOB Ha KOCHHYC yIJIa MEXAYy HHMH).
PaccmaTpuBaroTCs cBONCTBA CKaJISPHOTO IPOU3BEIEHUS U €T0 IPUMEHEHHE IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHHMAaHHE CICOyEeT YACIUTH BBIpa6OTKe IIPOYHBIX HABBIKOB B IMPUMCHCHUH TPUTOHOMCETPHYCCKOI'O ariIiapara mnpu
PEIICHUH T'€COMECTPUYCCKUX 3a/1ay.



JuinHa okpy:kHOCTH M oAb kpyra (11 4.)

[IpaBuiibHbIE MHOTOYTOJIbHUKH. OKPYXHOCTH, ONHMCAaHHAs OKOJIO MPaBUILHOTO MHOTIOYTOJIbHMKA M BOHCaHHas B Hero. [loctpoenue
MPaBUWIbHBIX MHOTOYTOJIbHUKOB. [[nnHa okpyxHocTu. [Lmomans kpyra.

OcHoBHas LOCJIb — paClIMPUTh 3HAHUC yHaAlIUXCA O MHOI'OYT'OJIbHHUKAX; paCCMOTPCTh MOHATHA AJIWHBI OKPYXHOCTH U IUIOIIAAW Kpyra u
(dbopMyIbl Ul X BBIYKCIECHUST B Hauae TeMbl 1aeTcs ornpeesieHue IPaBUIbHOIO MHOTOYTOJIBHUKA U PACCMATPUBAIOTCS TEOPEMbI 00 OKPYKHOCTSX,
OMHUCAHHOM OKOJIO MPABWJIBHOTO MHOTOYI'OJIbHMKA M BHUCAaHHOW B Hero. C MOMONIBIO OMUCAHHON OKPYXHOCTH PELIAIOTCS 3aJa4yd O MOCTPOCHHUH
MPAaBWJIBHOT'O IIECTUYTOJIbHUKA U MPABWILHOTO 12-yronpHuKa, eciiu 1aH MPaBUIbHBIH M1-YTOJIbHUK.

@opMyJbl, BBIPAXKAIOLINE CTOPOHY MPABHJIBHOIO MHOTOYIOJbHUKA U PAINYC BIIUCAHHOW B HEro OKPY)KHOCTH 4epe3 paJuyC OMHCAHHOMN
OKPY>KHOCTH, HCIIOJIb3YIOTCS MPH BbIBOJAE (HOPMYIN UIMHBI OKPY>KHOCTH W IUIOIIATU Kpyra. BbIBoa ommpaeTcsi HA MHTYUTUBHOE IPEACTaBICHUE O
npejese: Mpu HEOrPAaHUUYEHHOM YBEIMUYEHUHU YKCIa CTOPOH MPAaBUIBHOTO MHOTOYTOJIbHHKA, BIIMCAHHOTO B OKPY>KHOCTh, €r0 MEPUMETP CTPEMUTCS K
JUTMHE 3TON OKPYXHOCTH, a IJIOIIA/(b — K TUIOIIAAN KPyra, OrPaHUYEHHOTO0 OKPY>KHOCTBIO.

JBuxenus (7 4.)

OtobOpakenue miockoctu Ha ceOs. [lomarme nBwkenus. OceBas W ueHTpanbHas cuMmMeTpuu. [lapamnensuerii nepenoc. I1oBopoT.
Hasnoxenus u ABUKEHUS.

OcHOBHasl 1enb — IO3HAKOMHUTH Y4YalIMXCA C IOHATHEM JBWXKCHMS W €ro CBONCTBAMM, C OCHOBHBIMM BHJAaMH [BHXCHHUH, C
B3aMMOOTHOLICHUSIMH HAJIOKEHUHN U JBUKCHUMN.

JIBI>KEHHE IUIOCKOCTM  BBOAMTCS KaK OTOOpakKeHHWE IUIOCKOCTHM Ha  celsl, COXpaHsAIoIIee pacCTOsIHUE MexXay Toukamu. [lpu
paccMOTPEeHUH BUJIOB JIBUKEHUH OCHOBHOE BHMMAaHHUE YJENSIETCS MOCTPOECHUIO 00pa3oB TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJIbHUKOB MPU OCEBOM U
LEHTPaJIbHOW CUMMETpPHUAX, MapaiieIbHOM IepeHoce, noBopore. Ha 3 dekTHhIX mpumepax mokas3blBaeTcs NPUMEHEHHME ABMXKEHUM MpU pelieHuH
reOMETPUYECKHX 3a1ad. [IoHATHE HaI0KEHHUsI OTHOCUTCS B JAaHHOM KypCe€ K YMCIy OCHOBHBIX MOHATHM. J[OKa3pIBaeTCs, 4TO MOHATUS HAJIOKECHUS U
JBUKEHUSI SIBJIAIOTCSI SKBUBAJICHTHBIMU: JII000€ HAJOXKEHHE SABIISETCS JABM)KEHHEM IUIOCKOCTH M 0o0paTHO. M3yueHue nokasarenbcTBa HE SBISETCS
00s13aTeIbHBIM, OJTHAKO CIIEAYET PACCMOTPETh CBSI3b MOHATHI HAJOKEHUS U IBUKEHUS.

HavanbHble cBeeHust U3 crepeomerpuu (S 4.)

[Tpeamer crepeomerpusi. Muororpannuk. [Ipusma. [apannenenunen. Humuuap. Konye. Chepa u map.
OcHoOBHas 11€7b — MO3HAKOMUTD YYAIUXCSl C MHOTOIPAHHUKAMHU;, T€TaMHU M TIOBEPXHOCTSIMH BPAILLICHHUS.

IMoBTopenue (10 4.)

[TapanneneHbie npsmsele. TpeyronbHUKH. YeTblpexyroabHUKA. OKPYKHOCTb.
OcHoOBHasl 11eJIb — HUCIIO0JIb30BaTh MAaTEMaTUUECKHUE 3HAHUS JUIsl pEIICHUs] pa3IMuHbIX MaTeMaTUYECKUX 3a/a4.



TeMaTnueckoe IIIAHUPOBAHUE

Ne ni/mm Tema Koua-Bo KosmnuecTBo
4yacoB KOHTPOJIbHBIX padoT

1 IMoBTOpeHune Kypca reomerpuu 8 Kiiacca 2

2 BexTopsbl 9 1

3 MeTtoa KoopauHAT 10 1

4 CooTHOmIEeHUSsI MKy CTOPOHAMH H YIVIAMH 14 1
Tpeyrojibunka. CkajJsipHoe MPou3BeleHne BEKTOPOB

5 JITMHA OKPYKHOCTH M IUIOIIAb KpPyra 11 1

6 JBr:KeHHust 7 1

7 HauajbHble cBeJleHHS U3 CTEPEeOMeTPHHU )

8 HUTorosoe noBropeHue 10 1
Hroro 68 6




