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HHaHprCMbIe peE3yJIbTAThBI OCBOCHUS I'€COMETPUN

W3yuenne reoMeTpuM MO JAaHHOW NporpaMMe CIocoOCTBYeT (OPMHUPOBAHUIO Yy
y4yalluxcsl JUYHOCTHBIX, METalpeAMETHBIX M MPEIMETHBIX pPEe3yJbTaToOB  OOyudeHwUs,
cootBeTcTBYOmMUX TpedoBanusm ®I'OC O0O0.

JIM4HOCTHBIE PE3yNbTATHI:

1) BocnHMTaHHE POCCHICKOW TPa)KTAHCKOW HMICHTUYHOCTH: MAaTPUOTU3MA, YBOKCHHS K
OtedecTBy, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTH OOYYAroIUXCs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHMIO HA OCHOBE MOTHUBALIMM K OOYYEHUIO U [TO3HAHHUIO;

3) O0CO3HaHHBIA BBHIOOP M TOCTPOCHHE MAAIbHEHINCH WHIMBHIYAIbHOW TPAaeKTOPHH
o0pa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Ipodeccuii 1 MpodhecCUOHaAIbHBIX MTPEIINOYTEHUH C
y4€TOM YCTOHYMBBIX TIO3HABATEIBHBIX MHTEPECOB, a TaKKe Ha OCHOBE (opMupoBaHUS
YBa)XXKMTEJIBLHOTO OTHOLIEHUS K TPYAY, Pa3BUTHE OIbITA YYaCTHS B COLIMAIBHO 3HAYMMOM TPYIE;

4) yMeHWe KOHTPOJIHUPOBATH IMPOIECC W pPE3yJibTaT y4eOHOH W MaTeMaTH4ecKoi
JESATEIIBHOCTH;

5) KpUTHYHOCTh MBIIUICHHS, WHUIMATHBA, HAXOIYUBOCTh, AKTHBHOCTH IPH DPEILICHHH
FEOMETPUUYECKUX 3a7ad.

MeranpeameTHble pe3yiabTaThl:

1) yMeHHE CaMOCTOSITEJIBHO OIPEICIsITh eI CBOEr0 OOYYeHHs, CTaBUTh U
dopMynupoBath Il ceOsl HOBbIE 3aJaud B yuéOe, pa3BUBaTb MOTUBBI U HHTEPECHl CBOEH
IIO3HABATEJILHOMN EATEIbHOCTH;

2) YMEHHUE COOTHOCHUThH CBOM JCUCTBHS C IJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH [EATENILHOCTH B IPOLIECCE JOCTMXKEHUS pPEe3ysbTaTa, ONpeNeNiTh CHOCOOBI
JeICTBUI B paMKax MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

3) yMeHHE OmpeAeNsTh IMOHSTHS, CO3[aBaTh OOOOINCHHS, YCTaHABIWBATH AHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs Kiaccu(UKaIuy;

4) yMeHHME YCTaHABJIWBATh IPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMO3aKiItoueHue (MHIyKTUBHOE, AeyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBO/IBI,

5) yMeHHe WJUTIOCTPHPOBATh W3y4YCHHBIC IOHSATHS W CBOWCTBa (puUryp, OmpoBeprarhb
HEBEPHBIC YTBEPKICHUS;

6) pa3BuBaTh KOMIIETCHTHOCTH B OOJAacTH HCIOJb30BaHHS WHPOPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH;

7) mnepBOHaYaJbHbIC TMPEJACTABICHUS 00 HAEAX W O METOAaX T'eOMETPUU Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJAEIMPOBAHNS SIBJICHUN U IIPOLIECCOB;

8) yMeHHMe BHIETh T'€OMETPHUECKYIO 3aJadyy B KOHTEKCTE NPOOJIEMHOH CHUTyallud B
JPYTUX AMCLMIIMHAX, B OKPYKAIOIEN KU3HU;

9) ymeHHEe HAXOIUTh B PA3IMYHBIX HMCTOYHHKAX HH(OpMAINIO, HEOOXOIUMYIO IS
pelIeHnsT MaTeMaTHYeCKuX NpoOieM, M NPEeACTaBIATh €€ B IMOHATHOW (opme, NMPUHUMATh
pelieHre B yCIOBUSIX HEMOJTHON UM U30BITOYHON, TOUHOM MM BEPOSITHOCTHON MH(OPMAaLINK;

10) ymeHue mNOHMMAaThb M WCIOJIB30BATh MAaTEMAaTHYECKUE CPEACTBA HATJISAHOCTH
(uepTexu, TaOIUIIBI, CXEMBI U Ap.) ISl WUTIOCTPALlUK, HHTEPIPETALluU, apryMEHTaI1H;

11) ymeH#e BBIIBUTATh TUTIOTE3BI MIPU PELICHUH 3a/1a49U U MOHUMATh HEOOXOAUMOCTD MX
IIPOBEPKU;

12) noHrMaHue CYIIHOCTH AITOPUTMHYECKUX MPEANHCAHUH W yMEHHE JEeHCTBOBATH B
COOTBETCTBUU C IPEITIOKEHHBIM aJITOPUTMOM.

[IpeameTHBIEC pE3yIBTATHI:

1) dopmupoBaHHWe TPEACTABICHUH O MaTeMaTHKe Kak O METOJe [O3HAHUS
JIEMCTBUTEIILHOCTH, TIO3BOJISIONIEM OMUCHIBATL U U3y4aTh peabHbIEC IIPOLECCH] U SBJICHUS,;



2) pa3BUTHE YMEHUI paboTaTh C Y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3HPOBATh,
W3BJICKAaTh HEOOXOAUMYI0 HH(OpMAIMI0), TOYHO M TPAaMOTHO BBIpaKaTh CBOM MBICIH C
NPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTMH M CHMBOJIMKH, MPOBOJAUTH KiacCHU(UKAIUH,
Joruyeckrue 000CHOBaHMs, J0Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKACHUMH;

3) OBJAJCHUE T'COMETPUYCCKUM SI3BIKOM; PAa3BUTHE YMEHHsS HCIIOJIb30BAaTh €ro s
ONUCAHMS TPEIMETOB OKPYKAIOLIEr0 MHUpPA; Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTaBICHUN,
n300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPHUECKUX MOCTPOCHHIA;

4) ¢GopmMHpOBaHHE CHUCTEMaTHYECKHX 3HAHUI O IUIOCKHX (Urypax M UX CBOICTBax,
NPEJCTAaBICHUN O MPOCTEHUIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHHH MOJCTUPOBAHHS
pearbHbIX CUTyallMii Ha s3bIKE€ T'€OMETPUM, HCCIEAOBAHUS IIOCTPOEHHOW MOJENIN C
UCTIOJIb30BAHUEM TE€OMETPHUECKUMX TIOHATHM M TeopeM, ammapara aireOpbl, pelmeHHs
reOMETPUYECKUX U MPAKTUYECKUX 3a/1aY;

5) pasBuTHE YMCHUI NPHUMEHSTh H3YYCHHBIC IOHATHS, PE3YJIbTAThl, METOABI JUIs
peleHus 3a/1a4 PaKTHUECKOro XapakTepa U 3a/lad U3 CMEXHbBIX TUCLUIUIMH C UCIOJIb30BAHUEM
npu HEOOXOJMMOCTH CIIPAaBOYHBIX MAaTE€pPHajoB, KOMIIBIOTEPA, IOJB30BAThCS OLEHKOW W
HNPUKUIKOM MTPU MPAKTUYECKUX pacyeTax;

6) pasBUTHE AITOPUTMUYECKOTO MBIILICHUS, HEOOXOIUMOro Ui TMpodeccroHanbHON
JeSITeIbHOCTH B COBPEMEHHOM OOLIECTBE;

7) ¢opMupoBaHue yMeHUI (opMaTM3aluu U CTPYKTYPHUPOBaHUS MH(GOPMAIUMH, YMCHHUS
BBIOMPATH CIIOCOO MPE/ICTaBICHUS JaHHBIX B COOTBETCTBUU C IIOCTABJIEHHON 3aaueil - TaOauLIbI,
CXEMBI, TpaQHKH, THArPAMMBI.

BeinyckHuK HayuuTcs B /-9 kiaccax (Ji1s UCHIOJIb30BaHUS B HOBCEAHEBHOM KU3HU U
BO3MO>KHOCTH YCHEIIHOTO NPOAOIKEHNs 00ydyeHus Ha 6a30BOM YPOBHE):

I'eomeTrpuueckue purypsl

e  OmnepupoBaTh Ha 6a30BOM YPOBHE NOHATUSAMHU I€OMETPUUECKUX PUTYP;

®  U3BJIEKaTh HMH(POPMALMIO O TEOMETPUUYECKUX (QUrypax, HOpEICTaBICHHYIO Ha
yepTexax B SBHOM BUJIE;

®  [IpUMEHATh M pELICHUs 3aJady TeoMeTpuueckue (akThl, €CJIU YCIOBHUA HX
NpUMEHEHHUs 3aJlaHbl B ABHOM (popme;

e  pemarh 33Jauyd Ha HAXO0XJIEHHE TI'E€OMETPUUYECKHMX BEIMYMH MO 00pa3laMm WiIn
aJIrOpUTMaM.

B noBceiHEBHOM KM3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:

®  NCHOJb30BAaTh CBOMCTBA T€OMETPUYECKHX (UTYp Ul PELIeHHs TUIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTYalUsAX IOBCEAHEBHOMN KHU3HU, 3a/1a4 IPAKTUYECKOT0 COACPKaHUS.

OTHoLIEHHS

e OrmepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMHU: PABEHCTBO (UTYp, paBHBIC (DUTYPHI,
PaBEHCTBO TPEYTOJLHUKOB, MApaIEIbHOCTh MPSMBIX, MEPHEHIUKYISIPHOCTh MPSIMBIX, YTIIbI
MEXTy MPSMBIMH, TIEPIICHIUKYIISIP, HAKJIOHHAS, TIPOCKITHS.

B moBce1HEBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

® WCIIOJIb30BAaTh OTHOIICHUS JUIS PEIICHUsS NPOCTEHINNX 3a/Ja4, BO3HHKAIONINX B
peanbHON KU3HU.

W3MepeHus u BIYUCICHUS

e  BBIIONHATH W3MEPEHUE JUIMH, PACCTOSIHUW, BEJIMYMH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JJIsI UBMEPEHUI JIJIUH U YTJIOB;

e  mpuUMEHATH (HOPMYJIBI TEPUMETpPA, TUIOMAAM W O0BEMa, IJIOMIAJd TOBEPXHOCTH
OTAEJNBHBIX MHOTOTPAHHUKOB IIPU BBIYMCIICHUSX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e  mpuMeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPHUECKHUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMAAEH B MPOCTEUIIINX CIydasiX.

B noBceqHEBHOM KU3HU U ITPU U3YUYEHUH APYTUX IPEAMETOB:



®  BBIUMCIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMsX, IUIOIAAM B
NPOCTEHINX CIydasX, NPUMEHATh (OPMYJbl B TNPOCTEUIINX CUTYallUsSX B ITOBCEAHEBHOMN
KHU3HU.

I'eomeTpuueckye NOCTPOCHUS

e U3o0paxaTh TUIOBBIE IUIOCKHE (GUTYpHl U (UTYpHl B MPOCTPAHCTBE OT PYKU H C
MOMOIIBI0 HHCTPYMEHTOB.

B noBceHeBHOM KHU3HU M IPU U3YYEHUH APYTUX MPEAMETOB!

® BBHINOJHATH NPOCTEHIINE TMOCTPOCHUS HA MECTHOCTH, HEOOXOIMMbIE B pPEaTbHOMN
KHU3HU.

I'eomerpuueckue npeodpazoBaHus

e  Crpouth Qurypy, CAMMETPUUHYIO TaHHON (PUType OTHOCUTEIHHO OCH M TOUKH.

B noBceHEBHOM KU3HU U IIPU U3YYEHUHN JPYTUX IIPEIMETOB:

®  pacro3HaBaTh JBI)KEHHE OOBEKTOB B OKPYKAIOLIEM MUPE;

®  pacno3HaBaThb CUMMETPUYHbIE QUTYPHI B OKPY>KAIOILIEM MUDE.

BexTops!l 1 KOOpAMHATHI HAa INIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YypOBHE IOHATUSAMU BEKTOp, CyMMa BEKTODOB,
IIPOU3BEJICHNE BEKTOPA HA YUCIIO, KOOPJAMHATHI Ha INIOCKOCTH;

e  onpeaensaTb MNPUOIMKEHHO KOOPAMHATBI TOYKM [0 €€ M300paXEeHUI0 Ha
KOOPJAMHATHOM INIOCKOCTH.

B noBce1HEBHOM XHU3HU U IIPU U3YYEHUHN IPYTUX IIPEIMETOB:

®  JCNOJb30BaTb BEKTOPHI I pEIICHHs MPOCTEHINUX 3a7ad Ha OIpEeJelICHUe
CKOPOCTH OTHOCHUTEJIBHOT'O JIBUKCHHUSL.

Hcropus maTeMaTuKu

e OrnucelBaTh OTJENbHBIE BBIAAIOIIMECS PE3YJIbTaThl, IOJIYYEHHBIE B XOJE pa3BUTHUS
MaTEMaTHUKHU KaK HayKH;

® 3HATh IPUMEPBl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBS3U C OTCUECTBEHHOU
Y BCEMHPHOM UCTOPHUEH;

® [IOHHMMATh POJIb MATEMATUKHU B pa3BuTUU Poccuu.

BBIHVCKHI/IK OJIYYHUT BOSMOXHOCTH HAYYUTHCA B 7-9 kiraccax JJIA o0ecneyeHus
BO3MOHOCTH YCIICHIHOT'O IMPOAOZKCHUA O6Da3OBaHI/I${ Ha 0a30BOM YPOBHAX!

I'eomerpuueckue Gpuryps

e  OmnepupoBarh NOHATUSIMH T€OMETPUUECKUX (UTYD;

e  U3BJEKaTh, WHTEPNPETUPOBATH M  MpeoOpa3oBbIBaTh  HMHPOpPMAIMIO O
reoMeTprYecKux (purypax, npeicTaBlIeHHYIO Ha YepTeKax;

®  [pUMEHATh TeoMeTpuyeckue (axkThl A8 pemieHus 3agady, B TOM UHUCIE,
IIpEeJIoJIaratoiuX HECKOJIBKO IIaroB perieHus;

e  (opmynupoBaTh B MPOCTEHUIINX CITy4yasiX CBOWCTBA U MPU3HAKU (DUTYD;

®  JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPIKICHUS;

e  BIAJAETh CTAaHJAAPTHOM KiaccUpuKauued TIIOoCKuX (GuUryp (TpeyrojbHUKOB U
YETHIPEXYTOJIbHUKOB).

B noBceiHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:

®  UCHOJB30BAaTh CBOMCTBA TE€OMETpUUYECKUX (uryp Uit  pemeHus  3aaay
IIPAKTUYECKOI0 XapakTepa U 3aJ1a4 U3 CMEKHBIX AUCLHUILIMH.

OtHoeHus
e  OmnepupoBaTh TMOHATUSMHU: PaBEHCTBO (GUTYp, paBHbIE (QUIYpBI, PaBEHCTBO
TPEYrOJIbHUKOB, NapauIeIbHOCTh MPSAMBIX, MNEPHEHANKYISIPHOCTh MPSIMBIX, YIJIBI MEXIY



OpSAMBIMH, TEPHEHIUKYISAP, HAKJIOHHASA, NPOEKUHMs, momodue ¢uryp, momodHble (UTYpHI,
NOJ00HBIE TPEYTOJILHHUKH;

e  mpumeHATh Teopemy Dameca M TEOpeMy O TNPOMOPIUOHANBHBIX OTpe3Kax MpHU
peLIeHUN 3a/1a4;

®  XapaKTepu3OBaTh B3aMMHOE pACIOJNOKEHHE NPSIMOH U OKPYKHOCTH, JBYX
OKpY’KHOCTEH.

B noBceHeBHOM KHU3HU M IPU U3YYEHUH APYTUX MPEAMETOB!

®  HCHOJB30BATh OTHOILICHMS Ui PEUICHHUS 3a71a4, BOSHUKAIOUINX B PEAIbHOM KU3HH.

W3MepeHus 1 BbIYNCIIEHUS

e  OmnepupoBaTh NPEACTABICHUSMH O JUIMHE, IUIOUIAIU, O0bEeMEe KaK BEITMYMHAMH.
[Tpumensts teopemy Iludaropa, Gopmyinsl miomany, odbemMa MpU PeLICHUH MHOTOLIAroBBIX
3aja4, B KOTOPHIX HE BCE JaHHBIC MPEICTABICHBI SIBHO, @ TPEOYIOT BBIYHMCICHUHN, ONEPUPOBATH
6oJiee NIMPOKUM KOJIMUYECTBOM (HOpMYJI AJIUHBI, IO, 00bEMa, BEIYUCIIATh XapaKTePUCTUKH
KoMOMHaIMi (Guryp (OKpyXHOCTEHl M MHOTOYIOJbHUKOB) BBIYUCIATH DPACCTOSIHUSL MEXKIY
burypamu, NpuUMEHATb TPUTOHOMETPUUYECKHE (OPMYJIbI JJIsl BBIYMCICHHH B Oojiee CIO0XKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIEHHS] HA OCHOBE PABHOBEJIMKOCTH U PaBHOCOCTABIIEHHOCTH;

®  [IPOBOJUTH NPOCThIE BBIYMCICHUS HA OObEMHBIX TENAX;

e  (opmynupoBaTh 3aaun Ha BHIYMCIIEHUE JUIHMH, IUIOLIa el 1 00BEMOB U pelaTh UX.

B noBceHeBHOI JKU3HU U IPU U3YYEHUU JPYTUX IPEIMETOB!

®  [IPOBOJUTH BHIYUCIECHUS HA MECTHOCTH;

®  [pUMEHATh (GOPMYNBI TPU BBYUCICHHUSAX B CMEXKHBIX YYEOHBIX IpenMeTax, B
OKPYKarOIEH I1EUCTBUTEIBHOCTH.

['eomeTprueckue mocTpoeHuUs

e U3o6paxaTh reoMeTprudeckre (GUryphl o TEKCTOBOMY U CUMBOJIBHOMY OIUCAHUIO;

e CBOOOJIHO ONIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CIIyYasX,

® BBINOJIHATH IOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSTh OTJEIbHBIE METO/IbI IIOCTPOCHUI
UUPKYJIEM U JIMTHEHKOW Y MPOBOJAUTH MPOCTENIIINE UCCIICIOBAHUS YMCIIA PELICHUI;

e 1300pakaTh THUMOBBIE MIOCKUE (PUTYPHI U OOBEMHBIE Tela C MOMOIIBI0 MPOCTEHIIINX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceHEBHOM KU3HU U IIPU U3YUYECHUU APYTUX IPEAMETOB:

e  BBINOJHATH MPOCTEHIINE MOCTPOEHUS HAa MECTHOCTH, HEOOXOIMMbIE B peanbHON
JKU3HU,

®  OLIGHUBATH Pa3MEPHI PEATbHBIX 0OBEKTOB OKPYKAIOIIETO MHUPA.

[Ipeobpa3zoBanus

e  OnepupoBaTh TNOHITHEM JBMXKEHHS U MpeoOpa3oBaHus M0J100Us, BIAIETh
npUeMaMU TOCTPOEHUs] (UTYp C MCIOJb30BAaHMEM JIBIKEHUN U TIpeoOpazoBaHUil 1Moio0us,
OPUMEHSATH MOJyYeHHbIE 3HAHUS M ONBIT IMOCTPOEHUH B CMEXHBIX MpEAMETax M B peajbHbBIX
CUTYaIlUSAX OKPYKaIOIEro MUpa;

e crTpouTh GUrypy, MOAOOHYIO NaHHOH, MOJB30BATHCS CBOMCTBAMHU IMOAOOMS IS
000CHOBaHHUS CBOUCTB QUTYD;

®  [IpUMEHATh CBOMCTBA JBW)KEHUH ISl TNPOBEACHUS MPOCTEUIIMX OOOCHOBAaHUI
CBOWCTB uryp.

B noBceiHeBHOM KM3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:

®  [pUMEHATh CBOWCTBA JBMXKEHUH M TPUMEHATH IM0100ue /I TOCTPOCHUH U
BBIYMCIICHHM.

BekTopsl 1 KOOpIMHATHI HA TNIOCKOCTH



e OmnepupoBaTb MOHATHSAMHM BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCIIO, YIOJ MEXIY BEKTOpaMH, CKaISIpPHOE MPOU3BEICHHE BEKTOPOB, KOOPAUHATHI
HAa IIOCKOCTH, KOOPAMHATHI BEKTOPA;

® BBIOJHATH JEHCTBUS HAJ BEKTOpaMu (CIIO)KEHHE, BbIUMTAHUE, YMHOXXEHHE Ha
YHCII0), BBIYUCIIATH CKAJISPHOE MIPOU3BEICHUE, ONPEACIATH B MPOCTEHIINX CIyYasiX Yroid MEexXIy
BEKTOPAMM, BBINOJHATH PA3I0KEHUE BEKTOpAa Ha COCTABISAIOLIME, NPUMEHSATh IOJyYEHHBIE
3HaHUSA B (PU3MKE, MOJIb30BAThCA (OPMYIOM BBIUMCICHHSI PACCTOSHUS MEXAY TOYKAMU IIO
U3BECTHBIM KOOPJMHATAM, UCIIOJIB30BAaTh YPaBHEHUs (DUTYp JJIs pEIIeHUs 3a/1a4;

® T[PUMEHATh BEKTOPbl U KOOPAMHATHI JJIs pEIICHUS TeOMETPUYECKHUX 3aJady Ha
BBIUMCJIEHUE JUIMH, YTJIOB.

B noBceiHEeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:

®  HCHOJB30BATH IMOHATUS BEKTOPOB M KOOPAMHAT JUIsl PEHICHUs 3aqad Mo (HU3UKe,
reorpauu U APYruM yIeOHBIM MPEIMETAM.

Hcropust maTemMaTuku

e  XapakTepu3oBaTh BKJIAJl BBIAIOIMINXCS MaTEeMaTHKOB B Pa3BUTHE MAaTEMaTHKH MU
MHBIX HaAYy4YHbIX 00J1acTell;

®  TIOHMMAaTh POJIb MAaTEMaTHKH B pa3BuTHH Poccum.

MeTtobI MAaTEeMaTHKH

e lcnonb3ys H3y4E€HHbIE METOJbI, IPOBOAUTH  JIOKA3aTEIbCTBO,  BBIINOJIHATH
OIIPOBEPIKEHUE;

® [IPUMEHATH NPOCTEUIINE TPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHUCTEMBI MPU PEIICHUU MaTeMaTHYECKUX 3a/1ay.

Coaep:kaHue Kypca reoMeTpuu / KJjacce

I'maBa 1. [IpocTeiimue reomerpudeckue (GUrypsl U UX CBOMCTBA

Toukn u npsmelie. Otpe3ok u ero anuHa. Jlyd. Yron. U3mepenue yrinos. CMmexHble U
BEpPTHUKAJIbHbIE YIIIbL. [lepnenaukynspHele npsiMple. AKCHOMBI.

I'maBa 2. TpeyronsHUKH

PaBHble TpeyronpHuku. BpicoTa, Menuana, OuccekTpuca TpeyrosibHuka. llepBelii u
BTOPOIl IPU3HAKU PaBEHCTBA TPEYroJIbHUKOB. PaBHOOEAPEHHBINH TPEYrojJbHUK U €r0 CBOMCTBA.
[Tpu3Haku paBHOOEIPEHHOIO TpPEYrojbHUKA. TpeTHil MpH3HaK paBEHCTBA TPEYrOJbHUKOB.
TeopeMsl.

I'naBa 3. [lapamiensHble npsimble. CymMMa yriioB TPEyrojJbHHKA.

[TapamteneHbie npsiMble. [Ipu3Hakyn napayienbHOCTH ABYX HpsAMbIX. [IaTeId macTtynar
EBxnupa. CpolicTBa mapayenbHbIX HpsiMblX. Cymma yriaoB TpeyroiabHUKa. [IpsMoyronabHbii
TpeyroyJbHUK. CBOMCTBA NPSIMOYTOJIBHOTO TPEYTOJIBHUKA.

I'maBa 4. OkpyxHOCTh M Kpyr. ['eomerpuueckue moctpoenusi. I'eomeTpuueckoe MecTo
Touek. OKpy)HOCTb U Kpyr. HekoTtopele cBOMCTBa OKpy)HOCTH. KacarenbHas K OKPYKHOCTH.
OnucanHas M BIMCAHHAs OKPYKHOCTH TpEYroJbHUKA. 3ajadd Ha IOocTpoeHue. Meron
F€OMETPUUYECKUX MECT TOYEK B 3a/1a4ax Ha MOCTPOCHHUE.

Hrorosoe nosropenue
[Ipocreiimume reometpuyeckre GUrypsl U UX cBoicTBa. TpeyroiabHuku. [lapannensabie npsMble.
Cymma yriioB TpeyronbHuKa. OKpYKHOCTb M KpyT. ['eoMeTpuueckne nocTpoeHus



Conep:xxkanue Kypca reoMeTpuu 8 Kjaace

1. TloBropenue Kypca 7 Kjacca.

TpeyrosbHUK,  BHMJbBl  TPEYrOJbHUKOB, I[PU3HAKKM PABEHCTBA  TPEYTrOJILHUKOB.
[Tapannensubie npsimbie. OKpYKHOCTh M KacatenbHasd. lIpusHaku u cBoiicTBa. Brnmcannas,
OIMCAaHHAsl OKPYKHOCTHU TPEYroJIbHUKa, HEKOTOPBIE CBOICTBA.

2. YeThlpexyroibHUKU

UYeTblpexyrojibHUK, €ro ayneMmeHTsl. IlapamienorpamMm, CBOHCTBA M IIPU3HAKU
napasuienorpamma. [IpsmoyronsHuk, pom0O, kBajapar. Cpequsis JMHUS TpeyrojibHuKa. Tpanerus,
BUJbl Tpameuuu, cBoiictBa. CpenHss nuHMS Tpaneuuu. LleHTpaiabHble W BIHCAHHBIE YIJIBL
OnucaHHas ¥ BOUCAHHAsA OKPYKHOCTU YETHIPEXYTOJIbHUKA.

3. TlogoGue TpeyroJbHUKOB.

Teopema ®aneca. Teopema o nponopiroHaIbHBIX OTpe3Kkax. [1ogo00HbIe TPEYTrOIbHUKH.
[TpusHaky no1o00us TPEyroabHUKOB.

4. Pemenue npsMOYyroiabHBIX TPEYTrOJIbHUKOB

MeTpuyeckue COOTHONIICHHS B TPSIMOYTOJILHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpuyeckue (YHKIUHM OCTPOTO yrjia MPSMOYrOJbHOTO TpeyroyibHUKa. PerieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

5. Mmuoroyronbpauky. [Inomaas MHOTOyroIbHHUKA

Mmuoroyronsauku. [loHstue mimomaau MHoroyrosibHuka. Ilinomans npsiMoyrosibHHKa,
TPEYroJIbHUKA, TPAEeIUH.

6. IloBropenme kypca 8 kiacca

UYeTbIpexyrolbHUKH, BHUJBI, CBOMCTBA M mpusHaku. Dopmynsl rwiomaneid. [lomobusie
TPEYroJIbHUKHU. L{eHTpanbHblil 1 BIMCAHHBIA YTOJI.

Conep:kanue Kypca reomeTpuu 9 Kiaacc

1. TloBropenue Kypca 8 kiacca.
I'naBa 1. Perienue TpeyrojabHUKOB

Cunyc, kocuHyc, TaHreHe U KoTaHreHc yria ot 0° no 180°. Teopema kocunycos. Teopema
cuHycoB. Pemenne tpeyroabHuKoB. @opMyIibl 171 HaX0XKACHUS IIOUIAINA TPEYTOJIbHUKA
OcHOBHas 11€JTb: 1aTh ONPEIETICHUsI CHHYCa, KOCUHYCa, TAHTeHCa, KOTaHTeHca yriia oT 0° 1o
180°;cBOMCTBO CBA3M IJIMH AUAroHajed U CTOPOH napauiesorpaMmma. Pa3bscCHUTH OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXAeCTBO. HayunTh BHIUMCIATH 3HaUEHHE TPUTOHOMETPUUECKOM
(GyHKLIMU yriia 10 3HaY€HHUIO OJHOM U3 ero 3aAaHHbIX QyHKIUH. Jloka3aTh TEOPEMBI: CHHYCOB,
KOCHUHYCOB, CIIEACTBHS U3 TEOPEMBI KOCUHYCOB M CUHYCOB, O IJIOIAJAX OUCAHHOTO
MHOT'OYTOJIbHUKA, JOKa3aTh (POPMYJIbI ISl HAXOXKIEHUS IJIOLIaId TPEYTOJIbHUKA, PAHyCOB
BIIMCAHHOW M ONTMCAHHOM OKPYXHOCTEMN TPEyrojbHHUKA.

I'naBa 2. I[IpaBuiIbHBIE MHOTOYTOJIBHUKH

IIpaBuibHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA. JlyIMHA OKpyKHOCTU. ITnomans kpyra
OcHOBHas 11eJ1b: BBECTH NOHATHE LIEHTPAIBHOIO yIila IPABUIBHOTO MHOTOYTOJIBHUKA, CEKTOpa U
cermenTa kpyra. CopMynupoBaTh onpezeseHne NpaBuiIbHOT0 MHOTOYTOJIbHUKA; CBOWCTBA
IIPaBUIILHOTO MHOTOYTOJIbHUKA. Jl0Ka3aTh CBOMCTBA MPAaBUIIBHBIX MHOTOYTOJIbHUKOB. BeiBECTH
(opMyIIbI JUTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra. (POpMYIIbI JUTsl HAX0XKJIEHHUS painyCcoB
BIIMCAHHOW M ONTMCAHHOM OKPYKHOCTEW MPaBUJIBHOIO MHOTOYTI'OJIbHHKA. HayduTs cTpOUTH C
IIOMOILBIO UPKYJIA U JJUHEHUKH IPABWIbHBIE TPEYTOJIBHUK, YETHIPEX YT OJIbHHUK, IIECTUYT OJIbHUK.
[TprMeHsTh U3yUeHHbIE ONpeAeTICHUS, TEOPEMbI U (POPMYJIBI K PEILICHHUIO 3a/1ad.



I'nasa 3. [lekapToBbl KOOPAMHATLI Ha NNOCKOCTU

Paccrosinue mMexxay IByMsl TOYKaMH € 33/1aHHBIMH KOOpAuHaTaMu. KoopImHAaThI cepeiHEbI
oTpeska. YpaBHeHHE QPUTYpBI. Y paBHEHHE OKPYKHOCTH. Y PaBHEHHE MIPSIMON. Y TIOBOU
k03¢ ¢purmeHt npsmoii. OCHOBHAS 1IEJTb: BBECTH ONPEJICIICHHE YPaBHEHUS (DUTYPBI,
HE00X0IMMOE U IOCTaTOYHOE YCIIOBHSI MAPAJUICTBHOCTH JBYX MPSMBIX, JOKa3aTh (POPMYIIBI
PACCTOSIHHS MEXy JBYMS TOUKaMH, KOOPAHMHAT CEepeIMHbI OTpe3Ka. BriBecTH ypaBHEHHUE
OKPYKHOCTH, 0011iee ypaBHEHHE MIPSIMOi, ypaBHEHHE TPSIMOM € YTIIOBBIM KO (DUITUESHTOM.

I'naBa 4. Bektopsl. [Tonarue BexTopa.

Koopaunats! Bektopa. CrokeHue 1 BHIYMTAHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.
CkansipHO€ Ipou3BeieHNE BEKTOPOB. OCHOBHAs 11€7Ib: BBECTH OIPEAEICHUS, CBONCTBA MOYJIS
BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJIMHAT BEKTOPA, CYMMBbI BEKTOPOB,
Pa3HOCTH BEKTOPOB, IPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOpPA Ha YUCIIO, CKAJIIPHOTO
MIPOU3BEICHUS BEKTOPOB; JloKa3aTh TEOPEMBI: O HAXOXKACHUU KOOPJIUHAT BEKTOpa, O
KOOpJIMHATaX CYMMBbI U Pa3HOCTHU BEKTOPOB, 00 YCIOBUH KOJIJIMHEAPHOCTHU JABYX BEKTOPOB, O
HAXO0XJICHUU CKaJSIPHOTO IPOU3BEICHUS ABYX BEKTOPOB, 00 YCIOBUU MEPIECHIUKYISIPHOCTH.

I'naBa 5. 'eomeTpuueckue npeoOpazoBaHus

JBwxenue (nepemenienue) urypsl. [lapamiensueiii nepenoc. OceBast v LIEHTpaIbHas
cummeTtpuu. [loBopot. 'omoretus. [logodue ¢puryp. OcHOBHas 1IeNb: BBECTH ONpEACTICHUs
JIBUKCHHUS; PaBHBIX (DUTYp; TOYEK, CAMMETPUYHBIX OTHOCUTEIBHO MIPSIMOM; TOUYEK,
CUMMETPUYHBIX OTHOCUTEIHHO TOUKH; (PUTYpBI, UMEIOIIEH OCh CUMMETPUH; (DUTYPBI, UMEIOIIEH
LEHTP CUMMETPHUH; TOJ0OHBIX (PUTYP; PACCMOTPETh CBOMCTBA: ABMUKEHUS, TAPAILIICITHHOTO
MepeHoca, 0CeBOM CUMMETPHH, IIEHTPATbHOW CHMMETPUH, TOBOPOTA, TOMOTETHH. JlokazaTh
TEOPEMBI: O CBOMCTBAX MapajlIeIbHOTO MEPEHOCA, OCEBOM CUMMETPHUH, LIEHTPATbHON
CUMMETPUH, TOBOPOTA, TOMOTETHH, 00 OTHOIICHHUH IJIOMIAACH MOJ00HBIX TPEYTOJIHHUKOB.

I'naBa 6. HauanbHble cBeIEHUS 110 CTEPEOMETPUU

IIpsimas npusma. [Iupamuma. Humuaap. Konyc. lap. Pemenue 3anau no teme «HavanbHbie
CBEJICHUs 110 CTEPEOMETPUN»

Nrorosoe nosropeHue.

Pemenue 3amad. OcHoBHas Ocib. HOBTOpI/ITB, 3aKpCIIUThL U O606H_[I/ITB MaTtepuall 9 xitacca.

TemaTnueckoe MIaHUPOBaHMeE 7 KJIACC

[Ipocreiimme reomerpudeckue GUrypsl U ©X CBOWCTBA 15
TpeyronbHuKN 18
[TapannenbHble NpsSIMBbIE 16
OKpy» HOCTb U KpPYT. 19

TemaTnueckoe niiaHupoBaHue 8 kiace

IToBTOpeHue Kypca 7 Kiacca 4

YeTblpeXyroJbHUKH 23




[Togobue TpeyrojJbHIUKOB 12

Pemienue npsiMoyroJibHbIX TPEYTrOJIbHUKOB 15

MHuoroyronpHuKkH. [l101118715 MHOTOYTOJIBHUKA. 14

TemaTHueckoe MIaHMPoOBaHue 9 KiIace

IToBTOpeHue Kypca 7-8 KimaccoB 3
Pemienne TpeyroJbHUKOB 14
[TpaBuIBHBIE MHOTOYTOJIEHUKHU 10
JlexapToBbI KOOPAWHATHI 12
BekTopsl 13
["'eomeTpuyeckue nmpeoOpa3oBaHUs 5
Pemenne 3agau OI'D 9
@ C=RU, O=I'bOY COL n.JlyHa4apckui,
CN=TapabbikuHa A.A.,
E=so_cu_lunachar_stv@samara.edu.ru
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