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MOSICHUTEJIBHAS 3AITUCKA.

PaGoune mporpamMmbl OCHOBHOTO OOIIEro OOpa3oBaHMsI MO TEOMETPUU COCTABJICHBI Ha
ocHoBe DyHIAMEHTAIBHOTO S/Ipa coJiepanus o0miero oopa3zoBanus 1 TpeOoBaHuUil K pe3ysbraTam
OCBOGHHUSI OCHOBHOH 00IIe00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs,
npeacTaBieHHBIX B DejepasbHOM TroCyIapcTBEHHOM 00pa30BaTENbHOM CTaHAapTe OOIIEro
oOpa3oBaHus. B HUX TakKe YUUTHIBAIOTCS OCHOBHBIC HJICH M MOJIOKEHUs [IporpaMmel pa3BUTHS U
(bopMHpOBaHUST YHUBEPCATIBHBIX YUCOHBIX IEHCTBHIMA JJI1 OCHOBHOTO 00IIEro 0Opa3oBaHusl.

MatemaTrka WrpaeT BaXXHYIO poOJib B OOIIel cucrteme oOpa3oBanus. Ho MaremaTrka B
IIKOJIC — HE HayKa U JIa)kKe HE OCHOBA HAYKH, a y4COHBII NPeIMET.

B y4ueOHOM npeaMeTe, B OTIIMYUE OT HAYKH, MBI HE 00s13aHBI BCe JJOKa3bIBaTh. bojee Toro,
B psjle CIOy4yacB IPaBJIOINOJOOHBIC PACCYXICHUS WIH TOJKOBAHHS, OIHMPAIOIIUECS Ha
rpaduyeckne MOIENTH, HA HHTYHWIMIO, WMCIOT [UIS IIKOJHHUKOB 0OOJiee BECOMYIO
OOIIEKYJIBTYPHYIO IIEHHOCTb, YeM (hOPMaITbHBIC IOKA3aTEeILCTBA.

CnoxHbIe MAaTEMATHICCKHE TOHSATHS BBOJISTCS:

- KOTJla y Y4YallUMXCsi HAKOIUICH JOCTAaTOYHBIA OMBIT IS aJeKBATHOTO BOCIPHUSATHUS
BBOJMMOIO TIOHSITHSI — OTBIT, COJCHCTBYIONIMA IOHUMAHUIO BCEX CJIOB, COJICPIKAIIMXCS B
orpeieieHuH (BepOaIbHBIN OIBIT), U OMBIT UCIIOJIB30BAHUS TIOHSATHUS HA HATJISAHO-UHTYHUTHBHOM
1 paboyeM ypOBHAX (T€HETUUECKHI OIIBIT);

- KOT/Ia Y YYallluXcsl MOSBUIACh MOTPEOHOCTH B (DOPMAILHOM OMpeIeTICHUH TOHSATHSL.

Bragenne MareMaTHYeCKHM SI3BIKOM M MaTEMaTHYCCKUM MOJCIIUPOBAHHEM ITO3BOJISICT
YUEHHUKY JIy4dllle OPUEHTUPOBATHCS B MPUPOJIE U OOIIECTBE, CIOCOOCTBYET Pa3BUTHIO PEUU HE B
MEHBIIICH CTENEHHU, YeM YPOKH PYCCKOTO SI3bIKa M JTUTepaTyphl. MaTemMaTuka — mpeIMeT, KOTOPBIi
MO3BOJIAET YYCHUKY MPABUILHO OPUEHTHUPOBATHCS B OKPYXKAIOIICH JEHCTBUTEIHHOCTH U «yM B
TIOPSITOK TIPUBOHTY.

W3ydyeHnne MaTeMaTHKH CIIOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
MOHMMAHHUIO  KPAacoThl W  M3AMIECTBA  MATEMAaTHYECKUX  PACCYXKIACHHHA,  BOCIPHSITHIO
reoMeTpuueckux (GopM, pa3BUBAET BOOOpakKeHHE, TPOCTPAHCTBEHHBIE MpeacTaBieHus. Vcropus
pPa3BUTHS MAaTEMaTHYCCKOTO 3HAHUS JaeT BO3MOXHOCTBH IOTIOJIHHTH 3aIllac MCTOPUKO-HAYUHBIX
3HAaHU# ydvamuxcs, CGHOPMHPOBATH y HHUX MPEACTABICHHS O MaTeMaTUKE KakK YacTH
o0IIeYeIOBeUeCKOH  KYJIbTYPhl. 3HAKOMCTBO C  OCHOBHBIMH  HCTOPHYCCKAMH  BEXaMHU
BO3HUKHOBEHUS M Pa3BUTHS MAaTEMaTHYCCKOW HAyKH, Cy/bOaMH BEJIIMKUX OTKPBITUH, UMCHAMU
JIIOJIeH, TROPUBIIMX HAYKY, JIOJDKHO BOWTH B WHTCIUICKTYyaJIbHBIA 0ara)x Ka)JIoro KyJIbTYpPHOTO
YelloBeKa.

[lpakTveckass 3HAYMMOCTh MIKOJBHOTO Kypca T€OMETPHUH OOYCIIOBJIIEHA TEM, YTO €ro
OOBEKTOM  SIBIISIOTCS ~ NPOCTPAHCTBEHHBIE  (OPMBI M KOJMYECTBEHHBIC  OTHOIICHUS
JIEHCTBUTENFHOTO MHpa. [ 'eoMeTpudeckasi HOroTOBKa HEOOX0uMa ISl IIOHMMAaHUS TTPHHITUTIOB
YCTPOIMCTBA M HWCHOJB30BAaHUS COBPEMEHHOW TEXHHMKH, BOCHPHUATHS HAYYHBIX M TEXHHUUYECKHX
MOHATUH, W uAed. Maremartuka SBISETCA S3bIKOM HaykKh M TexHUKH. C ee NOoMOUIbIo
MOJICTTUPYIOTCS ¥ H3yUYaAIOTCs SIBIICHUS M MPOLIECCHI, TPOUCXOISIINE B IPUPO/IC.

['eomMeTpHsi CYIIECTBEHHO DPACHIMPSET KPYro30p y4Yalluxcs, 3HAKOMS WX C WHIYKIHEH U
AeyKIuei, o000UmeHneM M KOHKpETH3aluel, aHaJu30M M CHHTE30M, KiIacCUpHUKAIMed H
cUcTeMaTH3alueH, adcTparupoBaHUEM, aHAJOTHeld. AKTHBHOE HCIIOJNB30BaHHME 33/1a4 Ha BCEX
dTamax yu4eOHOro mporecca pa3BUBacT TBOPUECKUE CIOCOOHOCTH IIKOJIBHUKOB.

[lpu oOyueHnun reomerpun (HOPMUPYIOTCS YMEHHUS W HaBBIKM YMCTBEHHOTO Tpyaa —
IUTAHUPOBAHKWE CBOEH pPa0OTHI, MOWCK pPAIMOHATBHBIX ITyTEH €€ BBITIOJHEHUS, KPUTHYECKas
OLICHKA PEe3yJIbTaTOB.

OnHOM W3 OCHOBHBIX 3a/lad M3YyYCHUS TEOMETPUH SBISETCS PA3BUTHE JIOTHYECKOTO
MBIIUICHHUS, HEOOXOJUMOTO, B YACTHOCTH, JUIS OCBOCHHUS Kypca HH(DOpPMATHKH, (QH3UKH,
OBIIAJICHUSI HABBIKAMH JICIYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHune reoMeTpuuecKux (opm
BHOCUT CBOH crnenu(puYeckwii BKJIAJ B pa3BUTUE BOOOpPa)XKCHHUs, CIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOpYeCTBY. CaMU OOBEKTHI TEOMETPHUSCKUX YMO3AKITIOUCHUH U MPUHSATHIC B
TCOMETPUM TpaBWIa MX KOHCTPYHPOBAaHUS  CIIOCOOCTBYIOT  (OPMHPOBAHUIO  YMEHHIA



O0OCHOBBIBAaTh M JIOKa3bIBaTh CYKJIEHHS, TNPUBOAUTHL YETKUE OINpPEACNICHUs, Pa3BUBAIOT
JIOTUYECKYI0 MHTYUIUIO, KPATKO M HAIJISIIHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUN U
y4aT uUX MPUMEHEHHI0. TeM caMblM T'eOMETpHUs 3aHMMaeT Beayllee MecTo B (HOpMHUPOBAHHUU
HAy4YHO-TEOPETUYECKOTO MBIIIJIEHUS IKOJIbHUKOB.

OObpa3oBaresbHble U BOCHUTATEIbHBIC 3a7jaud OOyUEHUs T€OMETPUU JIOJDKHBI PEIIaThCs
KOMIIJIEKCHO C YY€TOM BO3PAaCTHBIX OCOOEHHOCTEH 00ydarommxcs, Creru(uK reoMeTprun Kak
y4eOHOT0 MpeaMeTa, ONPEIEIsIonero e€ pojib U MECTO B 00IIEH cucTeMe IIKOJIBHOTO 00y4YEeHHUS
u Bocnutanus. [lpy muianupoBaHuM ypoKoB CIIElyeT UMETh B BUAY, YTO TEOPETUUECKUI MaTepual
OCO3HAETCSl U yCBAMBAETCS MPEUMYILECTBEHHO B IpoIecce peleHus 3aaad. Opranusys penieHue
3a1ad, IeJIeco00pa3Ho IIUpPe HCMHONb30BaTh IU(GGEPSHIUPOBAHHBIA MOIXOA K YYaIIHMCH.
BaxxupiM yci0BHEM MNpaBUIBHOW OpraHU3allid y4eOHO-BOCIUTATENILHOTO MpoIecca SBISETCS
BHIOOp YYHTENEM PAlMOHAIBHON CHCTEMBbI METOJOB M NPHEMOB OOy4YeHHs, cOaTaHCUPOBAHHOE
COUeTaHWe TPAIUIMOHHBIX M HOBBIX METOJOB OOY4YEHHUS, ONTUMH3UPOBAHHOE MPUMEHEHHE
OOBSICHATEIbHO-WILTIOCTPUPOBAHHBIX M IBPUCTHUECKUX METO/OB, MCIOJIH30BAHNE TEXHUYECKHX
cpenctB, UKT -xommnonenTa. Y4eOHbIH mpolecc HE0OX0AUMO OPUEHTHPOBATh HAa PAIlMOHAIBHOE
COYETaHHE YCTHBIX W MHUCbMEHHBIX BHJIOB pabOThl, KaK MpPU H3YYEHUM TEOPUU, TaK U IpU
peleHny 3a7a4y. BHUMaHue yduTelns JOMKHO OBITh HANpaBIEHO Ha Pa3BUTHE peud ydalluxcs,
(GbopMHpOBaHUE Yy HUX HABBIKOB YMCTBEHHOI'O TpyJAa — IJIaHUPOBaHUE CBOEH pabOThI, MOUCK
palMOHAJIBHBIX ITyTEH €€ BBINIOJHEHMS, KPUTUYECKYIO OLIEHKY PE3YJIbTaTOB.

OcHnoenvie yenu Kypca:

® OBJIQJICHUE CHCTEMOW MAaTeMaTHYECKUX 3HAHWHA U YMEHHWH, HEOOXOJUMBIX B MPAKTHYSCKOU
ACATCIBHOCTH, ITPOJOJIZKCHUA 06pa303aHH51;

e pUOOPETECHUE OMbITA MITAHUPOBAHUS U OCYIIECTBICHUS aITOPUTMUYECKON 1€ TEIHbHOCTH;

® OCBOCHHE HaBBIKOB M YMCHHUH MPOBEICHUS OKA3aTeIbCTB, 000CHOBaHHMS BHIOOpA PEIICHUIA,

e npuoOpeTeHNe YMEHHI ICHOTO ¥ TOYHOT'O M3JI0KEHUS MBICIICH;

® Pa3BUTH MMPOCTPAHCTBCHHLIC MPCACTABICHHUA U YMCHUSA, IIOMOYb OCBOUTHL OCHOBHBLIC (1)aKTI)I
Y METOJIbl TUTAHUMETPUH;

® HAYYHTH OJIH30BATHCS TE€OMETPHUYCCKUM SI3BIKOM JUISI OTIUCAHHS MTPEIMETOB.

° OBJIAAICHUC KOHKPCTHBIMHU MAaTEMATUYCCKUMU 3HAHUSIMU, HeO6XO)II/IMBIMI/I JJI IPUMCHCHUA
B MIPAKTUYECKON  NIEATEIBHOCTH, IS U3YUYCHUs CMEXKHBIX AUCIMILINH, I TIPOJAOKEHUS
oOpa3oBaHus;

® UHTEJUIEKTyaJIbHOE Pa3BUTHE yUallluxcs, popMUpOBaHUE KAUECTB MBIILICHUS, XapaKTEPHbIX
JUISE MATEMATHUECKOM JeSITEIbHOCTH U HEOOXOMMBIX JIJIsl IOBCEIHEBHOM YKU3HH;

e (dopMHUpOBaHHE MPEICTABICHUA 00 HISSIX W METOAAaX MAaTeMaTHKH, O MaTeMaTHKe Kak
(dbopMe omrcaHus U METOJIE TIO3HAHUS JCHCTBUTEITHHOCTH;

e (opmupoBaHUE MPEACTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIEYEeIOBEYECKOU KYIbTYPBHI,
IIOHUMAaHHUS 3HAYNUMOCTU MATEMATUKU TJI51 O6HICCTB€HHOF0 mporpecca.

l'eoMeTpust — OOWH U3 BaKHEHIIMX KOMIIOHEHTOB MAaTEMaTHYECKOro 0OpazoBaHUS,
HEOOXOIUMBIM N1 MPUOOpETEeHUs] KOHKPETHBIX 3HAHMM O MPOCTPAHCTBE M MPAKTUUYECKU
3HaYMMbIX YMEHHUH, (POPMHPOBAHUS S3bIKA ONMUCAHUS OOBEKTOB OKPYKAIOLIETO MHUpA, IS
pa3BUTHsI MPOCTPAHCTBEHHOTO MBIIUICHUSI M WHTYWUIMH, MATEeMaTHYECKOW KyJIbTYpBI, IS
9CTCTUYCCKOT'O BOCIIUTAHUA YUAIIIUXCA.

W3yueHne reoMeTpuu BHOCUT BKJIAJ B pa3BUTHE JIOTUYECKOTO MBIIUICHUS, B
(hopMUpOBaHHE TTOHITHSI I0KA3aTEIHCTBA.

Ha ocnoBanum TpeGoBanmii ['ocynmapcTBeHHOro 00pa30BaTENFHOTO CTaHAApTa B
COJIep’)KaHUU TIPEJINoNiaraeTcs peaqn30BaTh aKTyalbHbIE B HACTOAIIEE BPEMS KOMIETEHTHOCTHBIH,
JUYHOCTHO OPHUEHTHPOBAHHBIN, JEATCIHLHOCTHBIA TOJMXOJbI, KOTOPBIC OMPEICISIOT 3adauu
00yuenus:



> HpOI[OJ'I)KI/ITB OBJIAICHHUC CUCTEMOM TCOMCTPHUUICCKUX 3HAHWUH U YMCHHﬁ, HCO6XOI[I/IMBIX JJIA
INIPpUMCHCHUA B HpaKTI/I‘{eCKOfI ACATCIIBHOCTH, HU3YUCHUA CMCKHBIX  OUCHUIIINH,
IIPOAOJIZKCHU A O6paBOBaHI/IH.

» TIpomomKuTh WHTEIUICKTyallbHOE  pa3BUTHE, (HOPMHPOBAHHME KA4eCTB  JIMYHOCTH,
HEO0OXOJIMMBIX YEJIOBEKY ISl MTOJIHOLIEHHOM JKU3HU B COBPEMEHHOM OOILIECTBE; SICHOCTH U
TOYHOCTH MBICTH, KPUTUYHOCTH MBIIIJICHUS, WHTYHIMH, JIOTHYECKOTO MBIIUICHUS,
JJIEMEHTOB  AJrOPUTMUYECKOM  KYJIbTYphl,  [POCTPAHCTBEHHBIX  IpEACTABICHUI,
CIIOCOOHOCTH K IIPEOI0JIEHUIO TPYIHOCTEH;

> (DOPMI/IpOBaTI) mpeacTaBJICHUA 00 nacdax u METoaax MaTCMAaTUKHW KaK YHUBCPCAJIIBHOI'O
sA3bIKA HAYKW U TCXHUKHU, CPCACTBA MOACIIUPOBAHUA SIBIICHUN U MpOoLCCCOB;

> BocnuteiBath KYJIbTYpY JIMYHOCTH, OTHOLIICHUC K TreoOMETpUun KaK K qacTu
OOIIIEYEIOBEUECKOM KYJIbTYPbl, I[OHMMaHUE 3HAYMMOCTH TEOMETPHH [UIsl Hay4HO-
TEXHHUYECKOT'O Mporpecca.

Kypc panuoHanmpHO COYETaeT JIOTMYECKYIO CTPOTOCTh M T'€OMETPHUYECKYHO HAarjsaHOCTB.
VYBennuuBaeTcs TeOpeTUYeCKas 3HAYMMOCTh M3y4aeMOr0 MaTepualla, PACIIUPSIOTCS BHYTPECHHHUE
JIOTMYECKUE CBSI3U Kypca, MOBBIMLACTCS poOJb AEIYKIHMH, CTENEeHb aOCTpakiMM H3y4aeMoro
Marepuana. Ydamuecs AOJDKHBI OBIAACTh NPUEMAMH AHAIMTHUKO-CUHTETUYECKOW IEATEIbHOCTH
IIPU TOKA3aTeNbCTBE TEOPEM M pelIeHUH 3a7ad. CHUCTEMATHYECKOE  H3Y4YEHHE Kypca ITO3BOJIUT
HavaTh paboTy Mo (OPMHUPOBAHUIO NPEACTABICHUN YyYallUXCsi O CTPOCHHHM MaTeMaTHYeCKOH
TEOpUH, OOECNEeUYUT pa3BUTHE JIOTUYECKOTO MBIIUIEHUs ydammxcs. M3noxeHue wmarepuana
XapaKTepu3yeTcss IMOCTOSIHHBIM OOpalleHHeM K HarJsIHOCTH, WCIOJIb30BAHUEM pPHCYHKOB U
yepTekell Ha Bcex dTamax oOydeHHUs M Pa3BUTHEM I€OMETPUYECKOM MHTYWUIMHM Ha 3TOW OCHOBE.
IlenenanpaBieHHoe oOpalleHUe K MpUMEpaM W3 MPAKTUKH pa3BUBACT YMEHHUS Yy4dalUuXcs
BBIWICHATh TeoMeTpuueckue (akTbl, (OpMbI M OTHOUIEHHS B MpeaAMeTax U SBICHUIX
NENUCTBUTEIIHOCTH, UCTIOJIb30BATh SI3bIK TEOMETPHH JUUIS UX OIUCAHUS.

B kypce reomerpunm 9-ro kiacca dopmupyercss mHoHsATHE BekTopa. Ocoboe BHHMaHuUE
YAETSETCS BBHIMOJHEHUIO ONEpaluid HaJ BEKTOPaMHU B TeOMETpUYEcKod ¢opme. Yuammecs
JOIOJIHAKOT 3HAaHUSA O TPEYroNbHUKAX CBEICHUSAMU O METOJaX BBIYMCICHUS JJIEMEHTOB
IMPONU3BOJIBHBIX TPCYTrOJbHUKAX, OCHOBAHHLIX Ha TCOpPEMAX CHHYCOB M KOCHUHYCOB. I[aIOTCSI
CHCTEMaTU3UPOBAHHBIE CBEJCHUS O MPABHIBHBIX MHOTOYTOJIBHUKAX, 00 OKPY’KHOCTH, BIMCAHHON B
IIPAaBWIbHBI MHOTOYIOJBHUK M omnucaHHOW. Ocoboe MecTo 3aHMMaeT pelleHue 3ajad  Ha
npuMeHeHue Gopmyit. JlaroTcs epBble 3HaHUS O JIBUKEHUH, IIOBOPOTE U MapalljieIbHOM MEPEHOCE.
Cepbe3Hoe BHHMaHUE yaensieTcss (OPMHPOBAHUIO YMEHHH pacCyXIaThb, MAeNaTh MPOCTHIC
JI0Ka3aTeNNbCTBA, J1aBaTh OOOCHOBAaHUS BBINOJHAEMbIX AeicTBuil. [lapamienbHO 3akiaabIBarOTCA
OCHOBBI IS W3YyYEHHUs] CHCTEMATUYECKUX KypCOB CTEPEOMETpPHH, (U3UKH, XMUMUU M JPYTHX
CMEXKHBIX ITPEIMETOB.

KonTtponbHbie paboThl HalpaBiIeHb! HAa TPOBEPKY YPOBHS 0a30BOW MOATOTOBKU YYalluXcs, a
Takke  Ha  audQepeHIMpOBaHHYIO  TPOBEPKY  BiaaeHHs  (HopMaabHO-ONEPATHBHBIM
MAaTCMaTUUCCKUM allnapaTtoM, CHOCO6HOCTB K UHTCTpalun 3HAHHUHU 110 OCHOBHBEIM TEMaM Kypca.
[TpoMexXyTOUHBIA ~ KOHTPOJIb  3HAHWUH  OCYHIECTBISIETCS C  TOMOINBIO  MPOBEPOYHBIX
CaMOCTOSITENILHBIX Pa0OT, AIEKTPOHHOT'O TECTHPOBAHMSI, PAKTUICCKUX PAOOT.

Ha u3yuenue reometpun B 9 kiacce 0TBeIeHO 68 4acoB B roJi, 4YTO COOTBETCTBYET 2 yacaMm B
Hezento. Yackl B3sITH U3 (pefepaibHOr0 KOMIIOHEHTA.
Jlnst yqamuxcsi HOArOTaBIMBAETCS MaTepuai Uit paboThl C yYETOM MX BO3MOXKHOCTEH
(moTIOTHUTENIbHBIE KapTOUKH, U] depeHIIMPOBAHHOE JOMAIITHEE 3aJaHUE U JIP.), TSl BBIMTOTHEHUS
KOHTPOJIBHBIX Pa0bOT pa3pabaTeiBaeTcs 2-3 BapuaHTa Pa3INYHOTO YPOBHS CIOKHOCTH, 3aJJaHUS K
YCTHOMY 3a4€Ty, TECTHI.



OBILIASA XAPAKTEPUCTHKA YYEBHOT O IIPEJIMETA

T'eomempua — OIVMH W3 BaXKHEHIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO OOpa3oBaHus,
HEOOXOAUMBIH [1JI NpHOOpEeTeHUs KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE U MPAKTHUECKH
3HAYMMbIX yMEHUH, (OPMHUPOBAHUS S3bIKA OMNHMCAHUSA OOBEKTOB OKPYXKAIOLIETO MHpa, s
pa3BUTHUS TPOCTPAHCTBEHHOTO BOOOPaXEHHS U HUHTYULUH, MAaTEMaTHYECKON KyJbTyphl, IS
ACTETUYECKOIO BOCHUTAHMUS yuaummxcsd. V3yueHue reoMeTpud BHOCHUT BKJIaJ B pa3BUTHE
JIOTUYECKOT0 MBILIUICHUS, B (POPMUpPOBAHUE MOHITHS 10KAa3aTEILCTBA.

Takum 06pa30M, B XO0AC€ OCBOCHHA COLCPKaHUA KypcCa ydalquecs IMOJIy4aroT BO3MOKHOCTDH
Pa3sBUTHL MPOCTPAHCTBCHHBLIC IPCACTABICHHUA U H306p331/IT€J'II)HI)I€ YMCHUS, OCBOHUTH OCHOBHLIC
(I)aKTBI " MCTOBI INIAHUMETPUHU, TIOBHAKOMHUTHCS C HpOCTefIHlI/IMI/I (bHpraMI/I U UX CBOMCTBaMH.

B xozxe npenogaBanus reometpuu B 9 ximacce, paboThl HaJ GOPMHPOBAHUEM Y YUAIUXCS
MIEPEYHCIICHHBIX B MPOrpaMMe 3HaHUI U YMEHHI ClIeJlyeT oOpamaTh BHUMaHUE Ha TO, YTOOBI OHU
OBIIQJICBAI YMCHHUSMH OOIICYy4eOHOTO XapakTepa, PasHOOOpa3HBIMH CIIOCOOAMH NESTEIHLHOCTH,
npuoOpeTay OIbIT:

> MJIaHUPOBAHUA U OCYHICCTBIICHUA aHFOPHTMquCKOﬁ ACATCIIbHOCTH, BBIIIOJTHCHUSA 3aJaHHBIX
U KOHCTPYUPOBAHHA HOBBIX aJITOPUTMOB;

> OBJIaZICBAJIN TIpUCMaMU aHAJIUTUKO-CUHTSTUYCCKOU ACATCIBHOCTH TIPpHU J0KAa3aTCJIbCTBC
TEOPHUH U PEIICHUH 3a/1aY;

» LeJICHANPABICHHO OOpalagich K INpUMEpaM W3 MPAaKTUKU, YTO pa3BHBAET YMEHHS
y4aluXcsl BbIYWICHATh IeoMeTpuueckue (akThl, (GOpMbl U OTHOUIEHHMS B IMpeAMETax u
ABJICHUSAX JEUCTBUTEIBHOCTH, MCIOIb30BAIM S3bIK TE€OMETPUM [UIsl MX OIMCAHMI,
MPUOOpPETaIN OMBIT HCCIEOBATENbCKON JI€ATEIbHOCTH, Pa3BUTUS WJIEH, IPOBEIEHUS
HKCIEPUMEHTOB, 0000IIEHNS, TOCTAHOBKU M (HOPMYITUPOBAHHS HOBBIX 3aJ1a4;

» SICHOTO, TOYHOTO, TPAMOTHOTO M3JI0)KEHHUSI CBOMX MBICJICH B YCTHOW W NMHUCHMEHHOH pEuH;
MPOBEACHUS JOKA3aTENIbHBIX PACCYXACHHUM, apryMeHTauui, BbIABM)KCHHUS THUIOTE3 U HUX
O00OCHOBaHHMS; TIOMCKA, CHCTEMAaTH3alll¥, aHalu3a W KiIacCUpUKauu HHPopMaImm,
UCIIONIb30BaHUsl Pa3HOOOPAa3HBIX HMH(DOPMAIIMOHHBIX HCTOYHHKOB, BKIIOYAs Y4YEOHYIO U
CTIIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH.

Kypc panuoHanpHO COYETaeT JIOTMYECKYH) CTPOrOCTh U T€OMETPUYECKYHO HarjsiHOCTD.
VYBenuuuBaeTcs TEOpEeTUYECKasi 3HAYMMOCTh M3y4yaeMOro MaTepuana, paclIupsioTcs BHYTPEHHHE
JIOTMYECKUE CBSI3W Kypca, MOBBIMLACTCS poJb AEIYKIHMH, CTENEeHb aOCTpakiMU H3y4aeMoro
MaTtepuana. Yyaluecs JODKHBI OBJIAJETh NpUEMaMU aHAJIUTUKO-CUHTETUYECKOW IesATEIbHOCTH
IIPU 10OKA3aTeIbCTBE TEOPEM M pellleHuH 3a7ad. CUCTEMATHYECKOE  H3Y4YEHHE Kypca IO3BOJIUT
HadaTh paboTy mo (OpMHUPOBAHHUIO MPEICTABICHUH, YYaIIUXCS O CTPOCHHH MaTeMaTHYECKOH
TEOpUH, OOECIEeUYUT pa3BUTHE JIOTUYECKOTO MBILIUIEHUS ydammxcs. M3noxeHue wmarepuana
XapaKTepu3yeTcss IMOCTOSIHHBIM OOpalleHHeM K HarJsIHOCTH, WCIOJb30BAHUEM pPHCYHKOB U
yepTekell Ha Bcex dTamax oOydeHHUs M Pa3BUTHEM I€OMETPUYECKOM MHTYUIMHM Ha 3TOW OCHOBE.
IlenenanpaBieHHoe oOOpallleHME K MpUMEpaM U3 NPAaKTUKU pa3BUBAET YMEHMs, Yy4daluXcs
BBIWICHATh TeoMeTpuueckue (akTbl, (OpMbI M OTHOUIEHHS B TMpeaAMeTax U SBICHHSIX
NEeNCTBUTENBHOCTH, UCTIOIb30BATh SI3bIK T€OMETPUU JJIS1 UX OIMCAHHUS.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM InJaHe

Martepuansl 111 pabodeil mporpaMMbl COCTABIICHBI HA OCHOBE:

e (eneparbHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa 001Iero oopa3oBaHus,

® MPUMEPHON MPOrpaMMBbI IO MATEMATUKE OCHOBHOT'O 00IIIETO 00pa30BaHus,

e (enepampHOrO TEpeuHsT Y4EOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM O0Opa3oBaHUs
Poccuiickoit ®enepanmui K  WCIOJIB30BAaHWIO B 00pa3oBaTeIbHOM  MpOIECCE B
00111€00pa30BaTENbHBIX YUPESIKICHUSAX,



e C yueToM TpeOOBaHUIl K OCHAIEHHWIO O0Pa30BATEILHOTO MPOIECCa B COOTBETCTBHU C
COJICp’)KaHWEM HANOJIHCHHS yYEOHBIX MPEIMETOB KOMIIOHEHTa TOCYAapCTBEHHOTO
CTaHaapTa o01Iero oopa3oBaHusl,

e TEMaTHYECKOro IJITAHUPOBaHUS Y4eOHOIO MaTepuaa,

e 0a3uCHOro y4eOHOro IUIaHa.



COAEPKXAHUE KYPCA I'EOMETPHUMH 7-9 kaaccos.

Harnsanas reomerpus. HarmsnHele mpencraBieHust O MPOCTPAHCTBEHHBIX (UIypax: KyoO,
napajuieNienunesl, Npu3Ma, NUpaMuaa, Imap, cdepa, KOHyC, wwmMHAp. M300paxeHue
npocTpaHcTBeHHBIX (uryp. Ilpumepsr ceuenmii. MHororpaHHuku. IIpaBuiibHBIE MHOTOI'pDAaHHMKH.
IIpumeps! pa3BEPTOK MHOIOTPAaHHUKOB, IUJIUHAPA U KOHYCA.

[TonsiTne 06bEMa; equHMLB 00BEMa. OOBEM NPSAMOYTOJILHOTO Napaesenunesa, Kyoa.

I'eomerpnueckune ¢purypsl. [Ipsamele n yrasl. Touka, npsmasi, IIOCKOCTb. OTpE30K, JIyd.
VYron. Bune! yrios. BepTukaibHbie 1 cMeXHBIE YTkl buccekrpuca yria.

[TapamtensHble M mepecekaromuecs npsMseie. llepnenaukynspasie npsmeie. Teopemsl 0
[apaJUICJIBHOCTH M NEPNEHIUKYJSIPHOCTU MpsAMBIX. [lepneHaukynsp ¥ HaKIOHHAs K HPAMOM.
CepenMHHBIN NEPIEHAUKYJIISIP K OTPE3KY.

['eomerprueckoe Mecto ToueK. CBOMCTBAa OMCCEKTPUCHI YIJIa U CEPEAMHHOIO MEPIEeHANKYISIpa
K OTPE3KY.

TpeyronpHuk. BbicoTa, Menuana, OuccekTpuca, CpeAHss JIMHUS — TPEyTOJIbHUKA.
PaBHOOeipeHHBIE W paBHOCTOPOHHHE TPEYTOJIBHUKH; CBOMCTBA W NPU3HAKA PAaBHOOEIPEHHOTO
TpeyroapHuka. IlpusHaku paBeHcTBa TpeyroiapHUKOB. HepaBeHCTBO TpeyrosibHuUKa. COOTHOIICHHS
MEXKy CTOPOHAMM U YIJIAMH TPEYTOJIbHUKA.

CymMa yrioB TpeyrosibHuka. BHemnue yriel TpeyrosibHuka. Teopema ®aneca. ITogoGue
TpeyrojapHUKOB. [Ipu3Haku nogobus tpeyroapHukoB. Teopema [ludaropa. Cunyc, KOcCuHyC, TaHI'€HC,
KOTaHI'€HC OCTpPOro yrija IpsMOYTOJIBHOTO TpeyrosibHHKa U yriaoB oT 0 mo 180°; mpuBeneHue K
ocTpoMy yriy. PemieHue mnpsMOYrojbHBIX TpeYrojbHUKOB. (OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKeCTBO. POPMYJIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOTO M TOT'O K€ YIJIa.
Pemenue TpeyronbHUKOB: TeopeMa KOCHHYCOB U TEOpEeMa CHHYCOB. 3aMeyaTellbHble TOYKU
TPEYrOJIbHUKA.

UYetsipexyronpHuk. [lapamienorpamMm, ero cBorcTa U npu3Haku. [IpsMOyroiapHUK, KBajapar,
poMO, uxX cBoOicTBa M MpU3HAKK. Tpanenus, CpeaHss JUHUSA Tparneunu.

MHuoroyronasHUK. Brimykibsie MHOrOyroiabHUKHM. CyMMa YTJIOB BBIMYKJIOTO MHOTOYTOJbHHKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U KpyT. [yra, xopna. Cekrop, cermeHT. L{eHTpaibHbIil yroj, BIIHUCAaHHBIA yrod,
BEJIMYMHA BIIUCAHHOTO yria. BzauMHOe pacnosokeHue NpsMON U OKPYXKHOCTH, JIBYX OKPY>KHOCTEH.
KacarenpHast u cekymias K OKpY>KHOCTH, UX CBOICTBa. BrimcaHHble U ONMCAaHHBIE MHOTOYTOJIBHUKH.
OKpy’KHOCTb, BNHCAaHHasg B TPEYrOJIbHUK, M OKPYXXHOCTb, OIIMCAHHAs OKOJO TPEYrOJbHUKA.
BrircaHHBIE M ONMCAHHBIE OKPYKHOCTH TPABUIIBHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue mnpeoOpazoBanus. [loHstTue o paBeHctBe ¢uryp. IloHatue o IBMKEHUU:
oceBas M LIEHTpajibHasi CAMMETPHH, NapaulebHbIM niepeHoc, moBopoT. IlonsaTre o nogobun duryp u
TOMOTETHH.

ITocTpoeHns ¢ MOMOIUBIO LUPKYJIA U JUHEHKH. OCHOBHBIE 3aJa4d Ha IOCTPOCHHE: ICIICHUE
OTpe3Ka II0IoJaM; IMOCTPOEHUE YIJIa, PAaBHOTO JAaHHOMY; IIOCTPOCHHME TpPEYrOJIbHUKA M0 TpEM
CTOpPOHAM; ITOCTPOEHHE MEPIEHANKYIIApA K MPSIMOM; IOCTPOEHNE OUCCEKTPUCHI YIJIa; I€JICHNE OTpe3Ka
Ha 71 PaBHBIX YaCTEH.

Pemenne 3aga4 Ha BBIYUCIICHUE, JOKA3aTEIBCTBO U MOCTPOCHHUE C UCIOJIB30BAHUEM CBOMCTB
U3yYEHHBIX QUryp.

N3mepeHue reoMeTpuUYeCKHX BeJUYMH. /[muHa oTtpe3ka. PaccTositHue OT TOYKHM 1O MPSMOM.
Paccrostnie Mexay napasuieabHbIMU IPSMbBIMHU.

IlepumeTp MHOTOYTOJIbHHKA.

JInHa OKpY»XHOCTH, YUCIIO; IJIMHA YT OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBHE MEXIY BEJIMYMHON LICHTPAJIBHOIO yTia U JJIMHON ayra
OKPY’KHOCTH.

[TonsTne mromanu miockux ¢uryp. PaBHococtaBneHHsle 1 paBHOBenuKkue Gurypsl. [lnomans
npsaMoyronbHuka. [lmomanu  mapamienorpamma, TpeyrojipHuka W Tpaneuuu. Ilnomans
MHOroyroyibHuKa. [Inomane kpyra u miomaas cekropa. COOTHOIIEHHE MEXTy MIIOMIAIMH TO00HBIX

buryp.



Pemienue 3a1a4 Ha BBIYMCICHHUE U JI0OKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopannartel. YpaBHenue npsmoi. Koopaunate!l cepenunsl oTpe3ka. @opMyiia pacCTOSIHUA
MEXy ABYMs TOUYKAMM IIJIOCKOCTHU. Y paBHEHUE OKPY’KHOCTH.

Bekrtopsnl. Jlnuna (Momyns) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHble BEKTOPHI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOpPAa Ha YHUCJIO, CyMMa BEKTOPOB, Pa3J0KEHHE BEKTOpa IIO
JIByM HEKOJUIMHEApHbIM BekTopaM. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHbIE TOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHue
MHOXECTB  IIEPEUUCICHUEM  DJIEMEHTOB, XapaKTEPUCTHYECKUMM CBOWCTBOM. IlommHOKecTBO.
OObenHeHue 1 epeceyeHre MHOXKECTB.

dueMeHTHI Joruku. Onpeaernenne. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. [Joka3aTenbcTBO
ot npotuBHoro. Teopema, oOpaTHas gaHHOU. [Ipumep 1 KOHTpIpUMED.

[ToHsiTHE O PAaBHOCWIIBHOCTH, CIIEIOBAaHHH, YIIOTPEOJICHNE JIOTUIECKHUX CBSI30K eClU ..., MO ..., 8
MOM U MOJLKO 6 MOM Cllyyae, TOTUUYECKUE CBA3KU U, UU.

I'eomeTpust B nmcropuyeckom pasputuu. OT 3emiemepus kK reomerpuu. Iludarop u ero
mkosa. @anec. Apxumen. IloctpoeHume nNpaBWIBHBIX MHOTOYIOJBHUKOB. Tpucekuus yria.
KBanpatypa kpyra. YnBoenue ky0a. Mcrtopus uucna. 3omoroe ceuenue. «Hauama» EBknmpa. JI.
Oinep. H. 1. Jlobauyesckuii. McTopus nsaToro nocrynara.

N3006perenne MeTona KOOPAMHAT, MMO3BOJISIIOIIETO MEPEBOJUTH F€OMETPUUECKHE OOBEKThI Ha
a3bIk anreOpsl. P. lekapt u I1. @epma. [IprmMeps! pa3nTuuHbIX CUCTEM KOOPAMHAT Ha IIOCKOCTH.

IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA TEOMETPHUMU B 7-9 KITIACCAX.
Harasanas reomerpust
Yuawuiica nayuumcs:

1. pacmo3HaBaTh Ha 4YepTekKaxX, PUCYHKAX, MOJCISAX W B OKPYXAIOIIEM MHPE IUIOCKHE U
IIPOCTPaHCTBEHHBIE T€OMETPUUYECKHE (DUTYDBI,

2. pacrio3HaBaTh pa3BEPTKH KyOa, MPsIMOYTOJIBHOTO TapaliesienuIea, MPaBmiIbHON MTUPaMUJIbI,
WINHPA U KOHYCA;

3. ompeaemsTh MO JMHEHHBIM pa3MepaM pa3BEPTKU PUTYPHI JIMHEHHBIE pa3Mepbl caMoil GUTYPHI U
Ha000POT;

4. BBIYUCIATH 00BEM MPSIMOYTOIBHOTO MapauIeenune1a.

Yuawutics nonyyum eosmoodrcnocms:
1. BeMHCHATE OOBEMBI TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYp, COCTABICHHBIX W3
NPSAMOYTOJIBHBIX TapaljIeNIeIUIEIOB;
2. yriayOuTb M pa3BUTh NPEICTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax;
3. TpUMEHSTH MOHATHE PAa3BEPTKH IS BHIMOIHEHHS MPAKTUYECKUX PACUETOB.
I'eomeTpuueckne purypni
Yuawuiica nayuumca:

1. nonp30BaThCA SA3BIKOM TE€OMETPHM Ui ONHUCAHUSA NPEIMETOB OKPYXKAIOLIEro MHUpa U HX
B3aUMHOTO PACIIOJIOKEHHUS,;

2. pacmo3HaBaTh M HM300pa)kaTh Ha YEPTE)KaxX M PUCYHKAX TeOMETpUUeCKHe (UTYphl U HUX
KOH(UTypaIuu;

3. HaxXOAWUTh 3HAYCHMS AJIUH JIMHEHHBIX 3J€MEHTOB (UIYp M MX OTHOLICHUS, I'PAdyCHYIO MEpy
yraoB ot 0 mo 180°, mpuMeHsis onpeneneHusi, CBOCTBa U MPU3HAKU (UTYp U UX 3JIEMEHTOB,
OTHOLIEHU (Uryp (paBeHCTBO, IOA0OHE, CHMMETPUH, TOBOPOT, NapaslIeNIbHbINA EPEeHOC);

4. omepupoBaTh C HAYAIBHBIMU MOHATUSMH TPUTOHOMETPHUH U BBHINOJIHATH DJIEMEHTAPHBIC
ornepanuyu HaJ GYHKLIUSAMU YIJIOB;

5. pemaTh 3aa4M Ha JOKa3aTeIbCTBO, OMMPASICh HA M3YYCHHBIC CBOWCTBA (UTYpP U OTHOLICHHUN
MEXJy HUMH U IIPUMEHSISI U3YYE€HHBIE METO/IbI JOKA3aTEIbCTB;

6. pemaTh HECIOXHBIC 33/7a4l Ha MOCTPOCHHUE, MPUMEHSSI OCHOBHBIE aJTOPUTMBI MTOCTPOCHHS C
MOMOILBIO IIUPKYJIS U IMHEUKH;

7. pemaTh MPOCTEHUIIHNE TUIAHUMETPHUECKUE 3a/1a491 B TIPOCTPAHCTBE.
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Yuawuiics nonyyum 6o3moosicnocms:

OBJIAJIETh METOJAaMH pELIEHUS 3a7a4 Ha BBIYMCIEHUS W JOKAa3aTEeNbCTBA: METOAOM OT
IPOTUBHOT0, METOJJOM IOJ00US, METOJIOM Iepedopa BapHaHTOB U METOAOM I'€OMETPUUYECKUX
MECT TOYEK;

pUOOPECTU OMBIT MPUMEHEHHsI aNredpandyeckoro ¥ TPUroHOMETPUUYECKOro almnapara U uaen
JBUKEHUS TIPU PELIEHUH T€OMETPUUECKUX 3aau;

OBJIAJICTh TPAJMLMOHHOM CXEMOW pELIEHMs 3alad Ha IOCTPOEHUE C IOMOIIBIO LIUPKYJS U
JUHENKU: aHaJIU3, IOCTPOEHUE, JOKA3aTEILCTBO U UCCIIEI0BAHUE;

HAy4uTbCS peulaTh 3aJayd Ha IIOCTPOCHME METOIOM T€OMETPHUYECKOr0 MeCTa TOYEK U
METOJIOM MOA00HS;

npuoOpecTd OMBIT HUCCIEAOBAaHMS CBOMCTB IUIAHUMETPUUECKUX (UIYp € IOMOIIBIO
KOMIIBIOTEPHBIX [TPOrPAMM;

nproOpecTr OMBIT BBIIIOJHEHUS NMPOEKTOB MO TeMaM: «l eoMeTpuyeckue npeodpazoBaHHs Ha
iockoctuy, «[locTpoeHne oTpe3koB 1mo Gopmyey.

N3mepenne reoMeTpu4eCcKUX BeJTUYHH

Yuawuiica nayuumecs:

HCIIOJIb30BaTh CBOMCTBA WM3MEPEHMs MJIMH, IUIOMAACH M YIVIOB IIPU pEUICHMHM 3ajad Ha
HaXO0XJIE€HUE JUIMHBI OTpe3Ka, JIMHBI OKPYXHOCTH, UIMHBI JYT'M OKPY>KHOCTH, IpajyCHOM
MEpBI YIIIa;

BBIUMCIIATh JUIMHBI JIMHEHHBIX AJIEMEHTOB (PUTyp M UX YIJbl, UCMONB3YsS (OPMYJIbI JUTMHBI
OKPY>KHOCTH U JJIUHBI 1yTU OKPY>KHOCTH, (popMyJibl rutommazei puryp;

BBIUMCIIATh IUIOUIAJM TPEYTrOJIbHUKOB, NPSIMOYTOJIBHUKOB, IapajjieorpaMMOB, Tpameiui,
KpPYTOB U CEKTOPOB;

BBIUUCIIATH JUIMHY OKPYKHOCTH, JUTMHY AYT'H OKPY>KHOCTU;

pelaTh 3aJa4n Ha JI0Ka3aTeJIbCTBO C UCIOJIb30BaHHEM (OPMYIT JJIMHBI OKPYKHOCTH U JUIMHBI
IyTU OKPY>KHOCTH, (hopmy miiomaaeit puryp;

pelmarh NPaKTHUYECKHE 3aJauM, CBSA3aHHBIE C HAXO0XKICHHEM TE€OMETPUUECKHUX BEJINYMH
(Mcnonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPEJICTBA).

Yuawuiica nonyuum eosmodrcnocmey:

BBIUMCIIATH IUIOMIAAW (UTyp, COCTAaBIEHHBIX W3 JABYX WIH 0Oojee NpsIMOYTOJIbHUKOB,
napajuIesIorpaMMOB, TPEYTOJIBHUKOB, KpyTa U CEKTOpa;

BBIUMCIISATh IUIOIIAJM MHOTOYTOJIbHUKOB, HCIIOJIb3YsSl OTHOLIEHHUS PAaBHOBEIUKOCTH H
PaBHOCOCTaBJIEHHOCTH;

nproOpeCTH OMBIT MPUMEHEHHs aNredpandyeckoro U TPUrOHOMETPUUYECKOro ammapaTa U uieu
JBUKEHMSI TIPU PELIEHUH 3a/1a4 Ha BBIYMCIIEHUE IUIOMIAIE MHOTOYT OJIbHUKOB.

Koopaunatsi

Yuawuiica nayuumes:

BBIUNCJIATH JJIMHY OTpe3Ka M0 KOOpAUHATAM €ro KOHLIOB; BBIYUCIIATH KOOPIUHATHI CEPEIUHbI
OTpE3Ka,

WCII0JIb30BaTh KOOPAWHATHBIM METOJ JUIsl U3YUYEHHs CBOWCTB IIPSIMBIX M OKPYKHOCTEH.
Yuawuiica nonyuum eozmodrcHocmey:

OBJIAJICTh KOOPINHATHBIM METOJIOM PELICHHUS 3a/1a4 Ha BEIYUCICHUE U JOKA3aTENbCTBO;
proOpeCTH OIBIT UCTIONB30BAaHUS KOMIIBIOTEPHBIX MPOTPaMM JUIsl aHAJIW3a YaCTHBIX CIIyYacB
B3aMMHOI'0 PACTIOJIOKEHUS OKPY>KHOCTEH U NPSMBIX;

proOpECTH OTBIT BHINOJIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHrne KOOpANHATHOTO METO1a TIPpU
pEIICHNN 3a/1a4 Ha BBIUMCIICHUE U JOKA3aTEeIbCTBOY.

BekTops!

Yuawuiicsa nayyumces:

ONEpUpPOBaTh C BEKTOPAMU: HAXOAUTb CYMMY M Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
re€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBINA IPOU3BEICHHUIO 3alaHHOT0 BEKTOpa Ha YKUCIIO;



2. HaxXOAWTh JJIsl BEKTOPOB, 3aJlaHHBIX KOOPAMHATAMMU: AJUHY BEKTOpa, KOOPAMHATBHI CYMMBI U
pa3HOCTH NIByX U OoJiee BEKTOPOB, KOOPJMHATHI MIPOU3BEIACHNUS BEKTOpA HAa YHCIIO, TIPUMEHSIS
IIPU HEOOXOAMMOCTH COYETATEIbHbIH, IEPEMECTUTENbHbIA U pacpeAeIUTEIbHbIN 3aKOHBI;

3. BBIUMCIATH CKAJIAPHOE TPOM3BEIEHUE BEKTOPOB, HAXOIHUTh YroJl MEXAYy BEKTOpaMH,

YCTaHaBJIMBATh IIEPIIEHIUKYIIAPHOCTD NPSAMBIX.

Yuawuiica nonyuum eozmodicnocmey:

OBJIAJIETh BEKTOPHBIM METOAOM [IJIs1 PELLIEHUS 3a1a4 Ha BEIYMCIICHUE U J0OKA3aTEIIbCTBO;

2. TpUOOPECTH OMBIT BBHIMOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOrO METOoAa IpH
peLICHUY 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBO.

=

B pesynomame usyuenus kypca ceomempuu 9 kiacca odyuarowuecst 00JIHCHbL:
3HATH/TIOHUMATh
u CYH_[CCTBO IIOHATHUA MaTCMaTHYCCKOI'O JOKAa3aTCJIbCTBA, HpI/IMepBI J0Ka3aTCJIbCTB,
= CYH_ICCTBO TIIOHATUSA anropnTMa; an/IMepm aHFOpI/ITMOB;

" KaK HCIOJb3YKTCI MATCMATHYCCKHUEC (I)OpMyJ'IBI, YpaBHCHUSA W HCPABCHCTBA, IMPUMCPBI UX
MPUMCHCHUA JJI PCHICHUA MAaTEMATHYCCKHUX U IIPAKTUYCCKUX 3a1a4;

® KakK MaTeMaThu4CCKH OIPECIACICHHBIC (I)YHKI_[I/II/I MOI'yT OIIMCbIBATb PCAJIBHBIC 3aBUCHUMOCTHU;
MPUBOJAUTE NPUMEPBI TAKOT'O OIMMCAHUSA

" KaK MOTPEeOHOCTHM TMPAKTUKU TPUBEIM MaTEMaTHYECKyl0 HayKy K He0OXOIUMOCTU
pacIIupeHus OHATHS YHCIIa;

"  BEPOSATHOCTHBIM XapakTEpP MHOIMX 3aKOHOMEPHOCTEM OKpY>KAIOLIETO MHPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

" KaKuM 06pa30M reoMeTprd BO3HHUKIIA W3 TPAKTUUYCCKHUX 3aJad 3CMIICMCpU; IIPUMCPLI
reOMETPHUUYCCKUX 00BEKTOB U y'TBep)KI[eHI/Iﬁ 0 HUX, BA’KHBIX UL IIPAKTUKHA,

® CMBICI UJCaNU3alMy, I[IO3BOJISIIOIIEH pellaTh 3aJadyd pealbHOW JIEMCTBUTEIBbHOCTH
MaTeMaTHYECKUMHU METOJAaMH, PUMEPHI OIIMOO0K, BOSHUKAIOIIMX TP HICATU3AIUH;

yMeThb
"  [10JIb30BAThCS SA3BIKOM T'€OMETPUH I ONMCAHUS MIPEIMETOB OKPY>KaIOILEro MUPa;
"  pacno3HaBaTh FeOMETpUYECKHE (DUTYpPBI, PA3JINYATh UX B3aUMHOE PAaCHOJIO0KECHHUE;

" u300pakaTb TE€OMETpUYECKHE (UTYpHI; BBIIOJIHATH YEPTEKU 10 YCIOBHIO 3ajad;
OCYIIECTBIISATh MTpeoOpazoBanust GUryp;

"  BBIYUCIATH 3HAYEHUS TEOMETPUUYECKUX BEJIWYMH (JUIMH, YIJIOB, IUIoLIaned, oObeMOB),
HAXOJUTh CTOPOHBI, YIJIbI ¥ TUIOIIAN TPEYTOJIbHUKOB, AJTUHBI IOMAHbIX, TyT OKPY>KHOCTH,
IUIOINAJIe OCHOBHBIX T€OMETPHUECKUX (DUTYp U PUTYp, COCTABICHHBIX U3 HUX;

" pelaTh FreOMETPUYECKHUE 3a/1a4M, ONUPAsCh HAa U3yUYEHHBIE CBOMCTBA (DUTYp U OTHOLICHHM
MEXJy HUMM, PUMEHSS JONOJHUTENbHbIE MOCTPOCHUs, alredpanyeckuil anmapar, uieu
CUMMETPUH;

"  OPOBOAUTHL NOKA3aTCIBHBIC PACCYXICHHUA IPU PCIICHUH 3a/1a4, UCII0Jb3Ys U3BECCTHBIC TCO-
PEMEI, 06Hapy>i<1/113a51 BO3MOXHOCTHU JJId UX UCITIOJIB30BaHMA,

HCI0JIb30BATh NPUOOPETEeHHbIe 3HAHUS M YMEHUSI B NMPAKTHYECKOH JAesiTeJIbHOCTH H
NOBCEeIHEBHOM KU3HHU AJI:

" OmMCaHUs PCaJIbHbIX CI/ITyaIH/Iﬁ Ha A3BbIKC TCOMETPHUH,

"  PacyeToB, BKIIOYAIOIIUX MPOCTEUIINE POPMYIIBL;



"  pelleHUs NPAKTUYECKUX 3a7ad, CBA3aHHBIX C HAXOXKICHUEM I'E€OMETPUYECKUX BEJINYMH
(MCcTonB3yst MPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEIICTBA);

"  JIOCTPOCHHH T€OMETPHYECKUMH HHCTPYMEHTaMH (JIMHEIKa, YTOJBHUK, IIUPKYJITh, TPAHCIIOP-
THUD).
COAEPXAHUE ITPOI'PAMMBbI

I. BekTopsl. MeToa koopaunar. (19 4.)

[Tonsitue BexkTopa. PaBeHCcTBO BekTOpOB. ClIOKEHUE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uncyo. Pa3nokeHne BEKTOpa 1Mo AByM HEKOJUTMHEApHBIM BeKTOopaM. KoopauHaTel BekTopa.
[Ipocreitmue 3agaun B KOOpAUHATaX. Y paBHEHHsI OKPY>KHOCTH U NpsiMol. [IpumMeHeHne BEKTOpPOB U
KOOPJMHAT NP PEIICHUH 3a/1a4.

* 3Hamb: OLPENEIICHHE BEKTOpa, pa3jnyaTh €ro HA4aJo M KOHELl BUJBI BEKTOPOB, ONPEIECIATh
CyMMBbl M Pa3HOCTH BEKTOPOB, MPOU3BEICHUE BEKTOPAa HA YHUCJIO, YTO TAKOE KOOPJMHATHI
BEKTOPA; ONPEAECIECHNUE CPEIHEN JIMHUEN TPaNCLnH;

e ymemb: U300paxarb U 0003HAYaTh BEKTOP, OTKJIABIBATh BEKTOP, PaBHBIN JAHHOMY, HAXOIUTh
KOOpJMHATBl BEKTOpa I10 €ro KOOpAMHATaM Hauyaja M KOHIIA, BBIYMCIATH CYMMY U Pa3HOCTh
JIBYX BEKTOPOB 10 UX KOOpAHMHATaM, CTPOUTb CyMMY JIByX BEKTOPOB, IOJIb3YSICh IPAaBUIAMHU
TPEYrojbHUKA, MapajieJorpaMMa, MHOIOYTOJIbHUKA; CTPOUTh OKPY)KHOCTH U HPSMbIE
3aJJaHHbIE YPaBHEHHUSIMH.

Ocnoenvie mepmunvl no pazoeny: [lonsitue BekTopa. AOCOJIOTHAs BEJIMYMHA M HAMpPAaBICHHE
BekTopa. PaBeHCTBO BekTOpoB. CIOKEHHWE W BBIYMTAHUE BEKTOPOB. YMHOXCHHE BEKTOpa Ha
grcno. Kommuaeapusie Bektopbl. [lpoekmuss Ha ock. KoopamnHatel Bektopa. Omepanuu  Haj
BEKTOpaMH: YMHOXCHUE HA YHCIIO, CIIOKEHHE, Pa3JIOKCHHE.

Il. CooTHomeHusi MeXIAy CTOPOHAMH M YIjamMH TpeyrojbHuka. CraJjsipHoe
npousBeeHue BeKTOpoB. (12 4.)

CuHyc, KOCHHYC U TaHTeHC yTiia. TeopeMbl CHHYCOB M KOCUHYCOB. PelieHne TpeyroabsHUKOB.
CkansipHO€ NMPOU3BEICHUE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUECKHUX 3a/1auax.

® 3Hamb: ONIPCHCIICHUA KOCUHYCAa CHUHYCAa, TaHI'CHCA JIs1 OCTPOro yrija (I)OpMy.]'IBI, BbIpaXXaromiue
HX CBA3b, OIMPCACIICHUS CKAJAPHOI'0 IMPOU3BCACHNA BECKTOPOB,

e ymemp: BOCIPOU3ZBOAUTL AOKA3aTCIbCTBA TCOPEM KOCHMHYCOB MW CHHYCOB, IIPUMCHATH B
peICcHUU 3aJad, HaXOAUTh CKAJIAPHOC NPOU3BCACHHUC BCKTOPOB B KOOpJAWHATAX, Yroj MCKIY
BCKTOpaMH.

OcHognvle mepmunst no pazoeny: CUHyC, KOCUHYC U TaHI'€HC yIJa. TeopeMbl CHHYCOB U KOCUHYCOB.
Pemenne TpeyronbHukoB. COOTHOILIEHHE MEXAY CTOPOHAMH W yriaaMu TpeyroibHuka. CkanspHoe
[IPOU3BEIEHNE. YTO0IJI MEX/1y BEKTOPaMHU.

1. Jnuna okpy:xkHOCTH M II0mAABL Kpyra. (13 4.)

[IpaBunbHbIE ~ MHOTOYroJpHUKH.  OKpY)XKHOCTH, OINHCaHHas  OKOJO  IPaBHJIBHOTO
MHOTOYrojIbHUKa W BIHMCaHHasg B Hero. [locTpoeHue mpaBWIBHBIX MHOTOYTOJbHHMKOB. JljinHA
okpyxHocTH. [Inomans kpyra.

® 3Hambp: OIPCACIICHUC IIPABUIIBHOIO MHOI'OYI'OJIbHUKA, (bOpMYJ'Iy JUIMHBI OKPYKHOCTH H €€
AyTry, Ijioumaan CCKTopa,

e yMemb: BBIYKCIIATH CTOPOHBI, IUIOLIAAN U IIEPUMETPHI IIPAaBUIBHBIX MHOTOYTOJIBHUKOB, JJIUHY
OKpPY>KHOCTH M JUIMHY AYTH; MPUMEHATH (POPMYJIbI TUIOMIAIN Kpyra, CEKTOpa MpU pPEHICHUU
3a/1a4.



OcHnoenvle mepmunsl no paszoesy: Beilykiable MHOTOyroibHUKH. CyMMa YIJOB BBITYKJIOTO
MHOTOyTroJibHUKa. BrucaHHble ¥ ONHCAaHHBIE MHOTOYTOJIbHUKH. [IpaBuibHbIE MHOTOYTOJBHUKU.
Brnncannble U onKrcaHHbIE OKPYKHOCTH MTPABHIIBHOTO MHOTOYTOJIbHHUKA.

JlnHa OKpYKHOCTH, YUCJIO P; AJIMHA Oyry. [Inomane kpyra u miomans cekTopa..

1V. ABuxenns. (8 4.)
OTtobpaxenue tiockocty Ha cedst. [lonstue nBmkenus. OceBast U EHTpaIbHAsI CUMMETPHH.
[TapamnensHbiil nepenoc. IloBopor. HanoxeHus u qBHKEHUS.

e 3Hamb: OIpPENCNCHUS NPeoOpPa3OBaHUs IIOCKOCTH, ABHMKCHHUS IUIOCKOCTH, OINPENENSTh HX
BU/IBI;
° ymemb: peuiaTh 3aga4u, UCIIOJIb3YA OIIPECACIICHUA BUAOB ABUKCHUSI.
Ocnoenvie mepmunst no pazoeny: Ilonstue newkenus. Ilpumepsr newkenuit puryp. Cummerpus
(bl/ll"yp. OceBas CUMMCTPUA H Hapannenbm,lﬁ MEpeHOC. HOBOpOT U LCHTpAaJIbHAA CHUMMCTPHA.

[ToctpoeHne 0O6pa3oB TOYEK, OTPE3KOB, TPEYTOJIBHUKOB MPU CUMMETPHSIX, HapajieIbHOM MEpPEeHoce,
MIOBOPOTE.

V. 06 akcuomax reomerpum. (2 4.)
Becena 00 akcmoMax reoMeTpuH.

® 3HAmMb: AKCUOMBI, CBSI3aHHBIC C MPSMBIMU U MJIOCKOCTHIO; AaKCUOMBI, CBSI3AHHBIC C MOHSATHEM
HAJOXKEHHS U PaBEHCTBA PUTYD

® ymemsp: PCUIATH INIAHUMETPUUCCKHUC 3a/ja4U, CBA3aHHBIC C aKCHOMaMHM.

V1. HauaabHble cBeleHUs1 U3 cTepeoMeTpuH. (8 4.)

[Ipenmer crepeoMerpun. ['eomeTprueckue Teia U MOBEPXHOCTU. MHOTOTPAaHHUKHU: MPHU3MAa,
napajieNienumnes;, nupamuaa, GOpMysbl s BBIYUCICHUS HX 00bEMOB. Tema M TMOBEPXHOCTH
BpallleHUs: WIMHIP, KOHYC, cepa, map, GopMybl 17 BEIYUCICHUS UX IO TOBEPXHOCTEH U
00BEMOB.

® 3Hamb: TOHATHUS MPU3MBI, TApAJIeIeTuIea, KOHyca, MUPaMUIbI, TWINHAPA, chephl, mapa u
HUX CBOICTB;
® ymemp: pelIaTh NPOCTEUIINE MNIAHUMETPUYECKHUE 3a/1a4l B IPOCTPAHCTBE.

Ocnoenvle mepmunst no pazdeny: llpuzma, mapajuienenune, KOHyC, MHUpaMuia, TWIHHID, chepa,
map.

IMoBTOpenue. Pemenue 3agay. (64.)

TpeOoBaHMsI K YPOBHIO NOATOTOBKHU YYalIUXCH:
B pezynvmame u3zyuenus 0annozo Kypca yuaujuecs 00a)4CHbl YMEMb/3HAMb:

. 3HaTh oOmpeieNeHUs BEKTOpa M PaBHBIX BEKTOPOB; M300paxaTh M 0003HauaTh BEKTOPHI,
OTKJIa/IbIBATh OT JJAHHOW TOYKHU BEKTOP, PaBHBIA JAaHHOMY; YMETh pelIaTh 3aa4H.
o YMeTh 00BSICHUTD, KaK OIPEENIAeTCs] CyMMa JIByX M 00Jiee BEKTOPOB; 3HATh 3aKOHBI CII0KEHUS

BEKTOPOB, OINpPEICICHHE PA3HOCTH JABYX BEKTOPOB; 3HATh, KAaKOM BEKTOP Ha3bIBACTCS
MPOTHBOMNOJIOKHBIM JTAHHOMY; yMETh CTPOUTh CyMMYy JBYX M OoJjiee JaHHBIX BEKTOPOB,
IIOJIB3YACh NPABUJIAMHU TPEYTOJIbHHKA, MapajuIeIOrpaMMa, MHOTOYT'OJIbHUKA, CTPOUTh Pa3HOCTh
JBYX JTaHHBIX BEKTOPOB; YMETh pelIaTh 3aa4Hu.

. 3HaTh, KaKOH BEKTOp Ha3bIBAETCs MPOU3BEACHUEM BEKTOpa Ha YHCIO; YMETh (OPMYIHPOBATH
CBOMCTBAa YMHOKEHHUsI BEKTOpa Ha YMCJIO; 3HATh, KAKOM OTPE30K HA3bIBACTCS CPEIHEHN JIMHUEH
Tparnenuu; ymMeTb (opMyJIHUpOBaTh U J0KA3bIBaTh TEOPEMY O CPEJHEH JMHUU Tpamneluu; YMETb



peliaTh 3aa4uu.
3HaTh (OPMYTUPOBKHM W JTOKA3aTEIHCTBA JIEMMBI O KOJJTMHEAPHBIX BEKTOpPAX W TEOPEMBI O
Pa3oKEeHUH BEKTOpa MO JABYM HEKOJUIMHEApHBIM BEKTOpaM, MpaBHiia JACHCTBUN HAJl BEKTOpaMu
C 3a/IaHHBIMU KOOPAMHATAMU; YMETh PEIIATh 3a1a4H.

3HaTh U YMETh BBIBOJIUTH (OPMYIIBI KOOPIWHAT BEKTOpAa 4Yepe3 KOOpAWHATHI €ro KOHIA U
Hayajia, KOOPJMHAT CEPeIMHbI OTPE3Ka, JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY IBYMsI TOUKaMU;
YMETbh PELIATh 3a/1a4H.

3HaTh U YMETh BBIBOJAUTH YPaBHEHHUS OKPY>KHOCTU U MNPSIMOW; YMETh CTPOUTHb OKPY>KHOCTU U
NpsAMbIE, 3aJJaHHbIC YPABHEHUSAMU; YMETh PELIaTh 3aJ1a4H.

3HaTh, KaK BBOJSATCS CHHYC, KOCHHYC W TaHTeHC yrioB oT 0° mo 180° ymeTp moKa3bIBaTh
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO; 3HATH (HOPMYJbI A BBIYUCICHHUS KOOPIHUHAT
TOYKH; YMETh PelIaTh 3a4a4H.

3HaTh U YMETb JJOKa3bIBaTh TEOPEMY O ILJIOIIAIN TPEYTOJIbHUKA, TEOPEMbBI CHHYCOB U KOCUHYCOB;
YMETh pEeIIaTh 3a/1a4H.

YMeTh OOBSICHUTB, YTO TaKO€ YroJI MEXKIYy BEKTOpaMH;, 3HATh OIPEACIICHHE CKAIIPHOTO
MPOU3BEICHHUS BEKTOPOB, YCIIOBHUE IEPIECHAMKYISIPHOCTA HEHYJEBBIX BEKTOPOB, BBIPAXKEHUE
CKaJISIPHOTO MPOU3BEACHUS B KOOPJAUHATAX U €r0 CBOMCTBA; YMETh PElIaTh 3a4auH.

3HaTh OmNpejereHNue NMPaBIIBHOIO MHOTOYTOJIbHUKA; 3HATh M YMEThb JOKa3bIBaTh TEOPEMBI 00
OKPYKHOCTH, ONHUCAHHON OKOJIO MPABUJILHOIO MHOTOYTOJBHHUKA, U OKPYKHOCTH, BIIMCAHHOUN B
MPaBUJILHBI MHOTOYTOJBHUK; 3HATh (DOPMYJIBI ISl BBIYUCIICHHUS YIJIa, IUIOMIAJA U CTOPOHBI
MPaBUJILHOTO MHOTOYTOJIbBHUKA U paJnyca BIIUCAHHON B HETO OKPY>KHOCTH; YMETh UX BBIBECTU U
MPUMEHSATH MPU PEIICHUH 3a/1a4.

3Hath (OPMYJNBI JJIMHBI OKPYKHOCTH W JYT'H OKPYXKHOCTH, IUIOMAAM Kpyra M KpyrOBOTO
CEKTOpa; YMETh MPUMEHSATh UX MPU PELICHUH 3a]1a4.

YMeTh 00BSICHUTH, UYTO TAKOE OTOOPAKEHHUE ITIOCKOCTH Ha Ce0sl; 3HAThH OINPECIICHUE ABUKAHUS
IUIOCKOCTH; YMETh JI0Ka3bIBaTh, YTO OCEBAs U LICHTPAJIbHAS CUMMETPHUU SIBISIOTCS JIBUKEHUSIMU
M YTO TIPU JABHKEHUU OTPE30K OTOOpaKaeTcs Ha OTPE30K, a TPEYTrOJIbHUK — Ha PaBHBIN eMy
TPEYTrOJIbHUK; YMETh peIlaTh 3a1a4H.

YMeTp OOBSICHHTH, YTO TaKO€ TNapaulebHBI IMEePEeHOC M TMOBOPOT; JOKa3bIBaTh, UTO
MapaJJIEIbHbBIN ITIEPEHOC U MOBOPOT SABIISIFOTCS IBMKEHHUSIMU INTOCKOCTH; YMETh PEIIaTh 3a1a4H.
Nmeres mnpexacTaBiieHHss O NOPOCTEMIIMX MHOIOTPAHHUKAX, TEJaX M IOBEPXHOCTAX B
MPOCTPAHCTBE; 3HATh (DOPMYIIBI IJIsI BBIYUCIICHHS TUTOIIA/ICH ITOBEPXHOCTEH 1 00BEMOB TEIl.

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA COAEP KAHUSA KYPCA
[Iporpamma obecnieunBaeT JOCTIKEHHUE CIEAYIOUINX Ueslell U Pe3yibmamaog OCBOCHUs

00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIeT0 00OPa30BaHUS:

6 HanpaejieHuu JINYHOCMHO20 paseumus:

° (bOpMI/IpOBaHI/IC OTBETCTBCHHOI'O OTHOILICHUA K YUCHHUIO, TOTOBHOCTH n
CIIOCOOHOCTH, OOyYaroluXcs K CaMOPa3BUTHUI0O H CcamMoOOpa30BaHUIO Ha OCHOBE
MOTHBallUd K OOYYCHHMIO W TIO3HAHHIO, BRIOOPY JajbHEHIIEro oOpa3oBaHus Ha Oasze
OPHEHTUPOBKU B MHpe npodeccuii 1 nmpohecCHOHANBHBIX NPEANOYTEHUH, 0CO3HAHHOMY
MMOCTPOCHUIO HWHAMBUIYAIBHOW 00pa30BaTEIbHOW TPACKTOPHH C YYE€TOM YCTOMYUBBIX
IIO3HABATCIIbHBIX I/IHTepeCOB;

e (¢dopMUpOBaHHE LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTHKH;

e (QopmupoBaHME  KOMMYHHMKATHBHOW  KOMIICTEHTHOCTH B  OOIIEHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMHU, CTapUIMMH M MIAJUIMMH, B 0Opa3oBaTeNIbHOM,
OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-MCCIIE0BATENbCKOM, TBOPYECKOH M APYyrux BUAAX
NEeSATEIbHOCTH,



®  YMEHHE SICHO, TOYHO, 'PAMOTHO U3JIaraTh CBOU MBICJIM B YCTHOM U NUCbMEHHON
peun, TOHUMAaTh CMBICT MIOCTaBICHHOM 3a]aul, BEICTpauBaTh ApIryMEHTALUIO, IPUBOAUTD
IPUMEPBI U KOHTPIPUMEPHI;

L4 KPpUTUYHOCTb MBINUJICHUA, YMCHHUC pPaACIIO3HABATh JIOTHYCCKH HCKOPPCKTHBIC
BBICKAa3bIBaHHUA, OTJIIMYATh THIIOTE3Y OT (1)aKTa;

®  KPEaTHBHOCThH MBIIUICHUS, MHUIIMATUBA, HAXOJYUBOCTh, aKTUBHOCTD MPHU PEIICHUU
MaTeEMAaTUYECKUX 3a1aY,

® TIpEACTABICHHE O MaTeMaTHUYeCKOM Hayke Kak cdepe  YeJIOBEUYEeCKOU
JeSITENbHOCTH, 00 ATamax ee pa3BUTHUS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI LIMBUIIU3ALINH;

¢ yMEHHE KOHTPOJIMPOBAaTh TpOIECC U pe3yJabTaT ydeOHOM MaTeMaTHUeCKOM
NEeSATEeTbHOCTH,

® CIOCOOHOCTH K IMOILMOHALHOMY BOCIIPHUSITHUIO MATEMAaTHYECKUX OOBEKTOB, 3a7a4,
PELLIECHH, pacCyKICHUIA.

6 Memanpe().fnemnom HanpaejieHuu:

®  yMEHHUE CaMOCTOSATENIbHO IUIAHUPOBAThH aJbTEPHATUBHBIC ITyTH JTOCTUKECHUS LIEICH,
OCO3HaHHO BbHIOMpaTh Hambonee >(PQeKTHBHBIE CIIOCOOBI pElIeHHUs Y4YeOHBIX WU
MO3HABaTEJbHBIX 33]1aY;

® yMEHHUE OCYUIECTBIISATh KOHTPOJIb IO Pe3yjbTaTy U CIOCO0Yy NEWCTBUS HAa YPOBHE
MIPOU3BOJIBLHOTO BHUMAHUS U BHOCHTh HEOOXO0IUMbIE KOPPEKTHBHI;

¢ yMEHHUE aJIeKBaTHO OILICHHWBATh MPABHIBHOCTh WM OMIMOOYHOCTH BBITIOTHEHUS
y4ueOHOM 3a7aun, ee OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€
peuieHus;

® OCO3HAaHHOE BJAJICHUE JIOTUYECKUMHU JICUCTBUSMU OINpEACNCHUS TOHSTH,
0000MIeHusI,  YCTAHOBJICHHS AHAJIOTHH, KIaccupUKalMK  Ha  OCHOBE
CaMOCTOSITENILHOTO BBIOOpA, OCHOBAHUM U KPUTEPUEB;

° YMEHUEC YCTaHABJIMBATh INPUYHUHHO-CICACTBCHHBIC CBA3H; CTPOHUTH JIOTHUYCCKOC
PaCCyKICHUC, YMO3AKJIHOUCHNUEC U BBIBOIBI,

L4 YMCHHUEC CO3aBaTb, IIPUMCHATbH U Hp606pa30BLIBaTL 3HAaKOBO-CUMBOJIHYCCKHUEC
cpeacTtBa, MOACIIN U CXEMBI IJId PCIICHUA y‘—I€6HI)IX U MMO3HaBAaTCJIbHBIX 3aJa4,

®  yMEHHUE OPraHM30BbIBaTh YUEOHOE COTPYIHUUYECTBO U COBMECTHYIO JAESTEIBHOCTD C
YUUTEIEM M CBEpCTHUKaMM; yMeHue paboTate B rpymnne; (GpopMyaupoBatb,
apryMEeHTHpOBATh U OTCTauBaTh CBOE MHEHUE;

e (opmupoBaHHE y4eOHOH M OOIIENOIB30BATEIHCKONH KOMIIETEHTHOCTH B 00JacTu
UCIIOJIb30BaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX  TexHojoruit  (MKT-
KOMITETEHTHOCTH);

L4 NEPBOHAYAJIBHBIC TTPCACTABICHUA 00 naciax M 0 METoJax MAaTCMATHKH KakK 00
YHHUBCPCAJIIBHOM A3BIKC HAYKU W TCXHHUKHU, O CPCACTBE MOACITIUPOBAHUA SIBIICHUI B
IMponeCCoB;,

e yMEHHE BHJIETh MaTEMaTHYECKYIO 3a7ayy B KOHTEKCTE MPOOJIEMHOW CUTyallud B
JAPYTUX IUCHMIUIMHAX, B OKPYKAIOIIEH KU3HH;

¢ yMEHHE HAXOAWUTh B PA3IUYHBIX HUCTOYHMKAX HHPOPMALHNIO, HEOOXOAUMYIO IJIS
peleHusl MaTeMaTHYeCKuX MpoOsieM, W MPEJCTaBIATh €€ B IOHITHOH ¢opMme;
NPUHUMATh pEIIeHHEe B YCIOBHUAX HEMONHOM H M30BITOYHOM, TOYHOW U
BEPOSATHOCTHOM MH(OpMaIuy;



yMEHHME IMOHMMAaThb W HCIOJb30BaTh MAaTEMAaTHUYECKHUE CPEICTBA HAIJISIHOCTH
(rpaduky, guarpaMmbl, TaOJMIbIL, CXE€Mbl MW JAp.) Ui  WUIKOCTpaluHy,
MHTEpIpeTaln, apryMeHTalIH;

yYMEHHE BBIJIBUI'aTh TUIOTE3bl INPH PEUICHHH Y4YeOHBIX 3aJa4 M IOHHMATh
HEOO0XOAMMOCTD UX POBEPKH.

6 npedmemnom Hanpae/ieHuu:

yMeHHe paldoTaTh C MaTeMAaTH4YECKUM TEKCTOM (aHAJIM3UpOBaTh, W3BICKATh
HE00X0AMMYI0 MH(OPMAITHIO), TOYHO M TPAaMOTHO BBIPa)KaTh CBOU MBICIIH B YCTHOM
U IUCBMEHHOW pEYH ¢ MPUMEHEHHEM MAaTEeMaTUYEeCKOM TEPMUHOJIOTHA U
CUMBOJIMKH, MWCIOJb30BaThb  DPAa3jIUYHbIC SI3bIKM  MAaTEMaTUKH, IIPOBOIUTH
KJaccu(UKalnuu, JOrudeckrue OOOCHOBaHMs, J/0Ka3aTesIbCTBA MaTeMaTHYECKUX
YTBEPKICHUH;

oBrasicHne 0a30BbIM MOHATUHHBIM allapaToM [0 OCHOBHBIM pasjeiaM
COJIEp)KAaHUS; NPEJCTaBICHUE OO0 OCHOBHBIX H3Y4YaeMbIX MOHITHUSX (YHUCIIO,
reomeTpudeckas (urypa, ypaBHeHUe, (YHKLUS, BEPOSITHOCTb) KaK Ba)KHEHIIMX
MaTEMaTHUYECKUX MOJEIAX, IO3BOJISIIOIIMX ONHUCHIBATh M H3y4aTb pealibHbIC
IIPOLIECCHI u SIBJIICHHS,

Pa3sBUTHC HpCl[CTaBJIeHI/Iﬁ 0 YHUCIIC U YHUCIOBBIX CHUCTEMAX OT HATYpPAJIBHBIX 0
HCﬁCTBHTCJ’ILHHX YHUCCII, OBJIAJICHUC HaBbIKaMH YCTHBIX, IIMCHbMCHHBIX,
HHCTPYMCHTAJIBHBIX BquHCHeHHfI;

OBJIQ/ICHUE  CHMBOJIBHBIM  S3BIKOM  aireOpbl, INpHEMaMH  BBITOJIHEHUS
TOXKJIECTBEHHBIX  MpeoOpa3oBaHUil  pallMOHANbHBIX  BBIPQXKEHUH, pelleHus
YpPaBHEHMH, CUCTEM YpPAaBHEHMI, HEPAaBEHCTB U CHUCTEM HEPABEHCTB; YMEHHE
WCIIOJIB30BaTh HJICK0 KOOPAMHAT Ha IUIOCKOCTU I MHTEPIPETAlUHd YPAaBHECHHI,
HEPaBEHCTB, CHUCTEM; YMEHHE MPHMEHATh aireOpanyeckue Mpeodpa3oBaHMUA,
anmapaT YpaBHEHHM M HEpPAaBEHCTB I PELICHMs 3a7ad U3 Pa3IMYHbIX pa3J]iesioB
Kypca,

OBIIAJICHUE CUCTEMOW (YHKIIMOHATBHBIX MOHITHHA, (PYHKIIMOHATHHBIM SI3LIKOM U
CUMBOJIUKOM; yMEHHE HCIIOJIb30BATh byHKIIMOHAIBHO-Tpaduueckue
NpeACTaBiICHUS JUIsl  ONMCAHWs W aHaldu3a pEalbHBIX  3aBUCUMOCTEH;

OBJIaCHHUEC OCHOBHBIMU crocodbamu NpeaACTaBJICHUA MW aHalin3a CTAaTUCTHUYCCKUX
JaHHBbIX, HaJIHU4YHucC Hpe,[[CTaBJ'ICHI/Iﬁ 0 CTAaTUCTHYCCKUX 3aKOHOMCPHOCTAX B
p€ajlbHOM MHPE U O Pa3JINYHBIX crnocobax ux HU3Yy4YCHHA, O BCPOATHOCTHBIX
MOACIIAX,

YMCHHUC IIPUMCHATH U3YUYCHHLIC ITIOHATUSA, PE3YJIbTAaThbl, MCTO/bI JJIA PCHICHWA 3a1a4
MPAKTUYCCKOr'o XapakTepa U 3aJa4 U3 CMCKHBIX AUCHHUIUIMH C HUCIOJb30BAHUCM
pu H€O6XOI[I/IMOCTI/I CIIpaBOYHBIX MATCPHAJIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.



OcHoBHast popma opraHu3zaui 00pa3oBaTEIHLHOTO MPOIecca — KIACCHO-YPOYHasi CHCTEMA.
[TpenycmaTpuBaeTcsi pUMEHEHHUE CIEAYIOUNX TEXHOIOTHI 00ydYeHHUS:

TpaaULIMOHHAS KJIaCCHO-YPOUHast
UTPOBBIC TEXHOJIOTHH

3JIEMEHTHI IPOOJIEMHOT0 O0yUYSHHS
TEXHOJIOTUH YPOBHEBOH Aud depeHnranim
310pOBbECOEPErarofe TEXHOIOTHH

HKT

Bunbl u popmbl KOHTPOIIS: TPOMEKYTOUHBIH, IPEAYPEIUTEIbHBIN KOHTPOJIb; KOHTPOJILHEIE
paboTHI.

ok wdE

TemaTu4eckoe IIIAHUPOBaAHME

Kon-¢o Kon-¢0
Ne Pazoen npozpammet Kon-60 KOHMPOJIbHBIX 3auemos
Hacos padom no pasoeny

1 BekTopsl. MeToa KoopiuHarT. 19 1 1
2 COOTHOIICHUS] MKy CTOPOHAMH U

yriamu TpeyrosibHuKa. CKaaspHoe 12 1 1

POM3BEICHUE BEKTOPOB.
3 JUtnHa OKPYKHOCTH U IJIOUIAJTb KPyTa. 13 1 1
4 JIBmkeHus. 8 - 1
5 006 akcMoMax reoMeTpuH. 2
6 HauaspHbIe CBEJICHHS U3 CTEPEOMETPHUH. 8
7 IToBTOpCHHE. 6 1

Hmozo: 68 4 4




KanennapHo-teMaTu4eckoe IUIAaHUPOBaHHE
MPOXO0KIEHNs MPOrPAMMHOI0 MaTepuaJa

No/Ne ama ypoka no | /lama ypoka | Kon-60
Cooeporcanue mamepuana A P A P
YPOKO8 naamy no ¢hakmy | uacos
BekTopsl 8
1-2 [[lonatue BexTOpa 2
3-5 [CroxeHue 1 BEIYMTaHUE BEKTOPOB 3
6 |YMHOXEHHE BEeKTOpa Ha YHCIIO 1
7-8 [[IppMeHeHue BEKTOPOB K PEIICHUIO 3a1a4 2
MeToa KOOpaAMHAT 11
9-10 |KoopauHaThl BEKTOpa 2
11-12 ([Ipocretimue 3a1a4u B KOOPAUHATAX 2
13-15 [YpaBHeHUE OKPYKHOCTH. Y paBHEHHE MPSIMON 3
16-17 |Pemenue 3a1a4 2
18 Yemmuouii 3auem no meme «Bexkmopuvi. Memoo 1
KOOpOUHam)
19 Koumponwvnas paooma Ne 1 no meme 1
«Bexmopuvi. Memoo koopounamy
CooTHOIIEHUS] MeKTY CTOPOHAMU H YIJIAMH
Tpeyrojibauka. CkajisipHoe Mpou3BeaeHne 12
BEKTOPOB.
20-22 |CunHyc, KOCUHYC TaHT'€HC yTJia 3
93-96 COOTHOUIICHUST MEXy CTOPOHAMH U YTIIaMHU 4
TpeyroJlbHUKA
27-28 |CkanspHOe MpOU3BEACHNE BEKTOPOB 2
29 [Pemenwue 3amau 1
Yemmuwuit 3auem no meme «Coomnowenusn
30  |mesrcoy cmoponamu u yenamu mpeyzonvHuKa. 1
Ckanapuoe npouszeedenue 6eKmopos)
Koumponvnas paooma Ne 2 no meme
31 «Coomnowenun mexrncoy cmopoHamu u yenamu 1
mpeyzonvhuka. Ckanapnuoe npouszeeoenue
6EKmMOpPO6»
JITMHA OKPYKHOCTH M IJIOIIAIb KPyra. 13

32-35 |[IpaBUiIbHBIE MHOTOYTOJIEHUKH 4




36-39 |/lnrHa OKPY>KHOCTH M IUIOIIAbL KpyTra 4

40-42 |Pemienue 3ama4y 3

43 Ycemuonii 3auem no meme «/[nuna 1

OKPYHCHOCHU U A0OWA0b KPY2ay

44 Konmponsnas paboma Ne 3 no meme «/[nuna 1
OKPYHCHOCHIU U RIOWA0L KPY2a»

JIBuKeHne 8

45-47 [[Tonsarue nBrwxeHus. CuMMeTpus 3

48-50 |[TapamnienbHblid IEPEHOC U IOBOPOT 3

51 |Pemenue 3amay 1

52 Yemmuotit 3auem no meme «/leusicenue 1

HauajbHble cBeIeHUsI U3 CTEPeOMeTPUH 8

53-56 [MHororpaHHUKH 4

57-60 [Tena u MOBEPXHOCTH BpPALICHUS 4

61-62 006 akcuomax reomMeTpum 2

IToBTOpEHUE 4

63-64 |Pemenue 3amaq 2

65-66 Hmozoeas konmponvhas paboma 2

67-68 |Peszeps 2

HToro yacos




KanennapHo- rTeMaTH4ecKoe NJIAHNPOBAHME 110 reOMeTpHH 9 KJacca
(yueOHnuk aBt.: JI.C. Atanacsn u ap i B.®. Byty3os u np. «['eomerpus 7-9», M. «IIpocseiieHue)

Tun/ Ilnanupyemple pe3ynivmameol 00yuenus Buowt u
Ne K-60 . dopmur
ypoxa Tema pazoena ypoka wac. ¢opma OceoeHnue npeomMemHblxX 3HAHUIL a7 Konmpon Hama
YPOKa p
I'naa IX. BekTopsl (84.) + I'naBa X. Merox koopaunat (114.).
[lonsiTue BexkTopa NHM | ®opmynupoBaTh onpeaeneHus u | PeryasituBHbie: CIL BII
1-2 2 31M | WuIIOCTpUpPOBaTh IOHATHUS BEKTOPA, €ro JIMHBI, | KOHTPOJIb, KOPPEKIIKs, OLIEHKA. 3’, 0 ’
KOJIJTMHEapHBIX U PpaBHBIX BekTopoB; | [lo3HaBaTe/ibHbIE:
CIi0keHue u MHM | MOTMBUPOBATh BBEIEHUE NOHATHH M NEHCTBUI, | aHANM3, CHUHTE3, CpaBHeHHE, 00oOmenue, | CII, BII,
3-5 | BEIYHTAHHE BEKTOPOB 3 31M | CBSI3aHHBIX C BEKTOpPaMH{, COOTBETCTBYIOLIMMH | aHAJIOTHUS, cepuanys, Kinaccudukarus; VO, T,
C3VH | mpuMepamH, OTHOCSLIMMHUCH K (PH3MYECKHM | UCIIOJIH30BAHUE 3HAKOBO-CHMBOJIMYECKUX CP
Y MHOKEHHE BEKTOPOB WHM | BEKTOPHBIM BEIMYMHAM; IPUMEHSITH BEKTOPHI U | CPEACTB, MOJIECIMPOBAHUE U NPEOOpa30OBaHUE
6 Ha 9HCIIO 1 31MM | AeHcTBHA  Han ~ HHUMH TpH  PELICHHH | MOAEJel pa3HBbIX TUIIOB; CIL, BILT
C3YH | reoMeTpuyecKux 3aznau. BBINOJIHEHUE EHCTBUIL 110 alNropuIMmy;
TIpuMeHeHHe THM MoJBeIeHHE IO MTOHSTHE. ) CII, BII,
BEKTOPOB K PELICHHIO 3IM KomMMyHnKkaTHBHBIE: KOHTPOJIb nefieTsus | yO, T,
7-8 | samau 2 C3VH napTHepa, BBIP@KECHME CBOMX MbICIeH W | (P, PK,
apryMeHTanus CBOEro MHEHUS c P
yocs JOCTaTOYHOMN MOJHOTOM ¥ TOYHOCTBIO. 3
Koopaunats! BekTOpa OOBSICHATE W  WUIIOCTPUPOBaTh  MOHATHUS | PeryasiTuBHbIe:
WHM | npssmMoyronbHOM CUCTEMBI KOOpJIMHAT, | KOHTPOJIb, KOppeKiws, onenka, Bojesas | CII, BIL,
9-10 2 3UM | koopauHAT TOYKH ¥ KOOPAMHAT BEKTOPA; | CAMOPETYJISIHUS,  BBIIOJHCHHE  MPOOHOTO CP,
BBIBOJIMTH M MCIOJB30BaTh MPU PEIICHUH 337ad | yueOHOrO  JIeHcTBUSIT W (DUKCHUpOBaHHUE o0
(opMyJBI  KOOpPAMHAT CEpPEeIuHBl  OTPEe3Ka, | MHANBUAYAIBLHOIO 3aTPyAHCHUS B NMPOOHOM
[pocreiimue 3agayu B JUIMHBI BEKTOPA, PACCTOSHUS MEXAy JBYMs | JICHCTBUU.
KOOpIUHATAaX NHM | Toukamu, ypaBHEHUS OKPY>KHOCTH U TPSMOM. Ilo3naBaTeabHbIE: CI1, BII,
11-12 2 3UM | [IpuMeHATH MONyYeHHBIC 3HAHUS TIPH PEILCHUHU | aHalIW3, CUHTE3, cpaBHeHHe, o0ob0menue, | CP, PK,
3a7a4 1 JO0Ka3aTeJIbCTBA TEOPEM. aHAaJIOTHsl, CepHaIisl, KJIacCUPUKAIUS; YO

DopMUPOBAHUE MPEICTABICHUN O CBS3U MEXKIY

HCIIOJIb30BaHHEC 3HAaKOBO-CUMBOJJIMYCCKUX




VYpaBHeHue reOMETPHYECKUMHU u areOpandecKuMH | CPeICTB, MOACIMPOBAaHUE U NpeoOpa3oBaHue
OKPY’KHOCTH. MHM | noHsATUSAMH, TEPEBOJIE C SI3bIKa TEOMETPUU HA | MOJIEJIEeil pa3HbIX TUIIOB; CII, BII,
13-15 | YpaBHeHue NpsIMoil. 3UM | s3bIK anreOpbl M OOpaTHO MPHU PELICHUH 3aAad | BBINOJIHEHHE ACHCTBHI 10 alTrOpUTMY; CP, PK,
Pemenne 3amau C3YH | (B TOM uucCIe U MPUKIIAJHOTO XapaKTepa). MOJBEJICHUE TIOJ TIOHSATHE, YCTAHOBIIEHHE T
MPUYUHHO-CIIEICTBEHHBIX CcBsI3eH,
Pemenue 3amau JIOKa3aTelIbCTBO
C3VH KommyHnukaTuBHble: kxoHTponb naeiictBust | CII, BII,
16-17 vOC3 mapTHepa, BbIpakeHme cBoux wMbiciedr u | CP, PK,
apryMeHTalus CBOETO MHEHHS c 1P
JIOCTATOYHOM ITOJIHOTOM M TOYHOCTBIO.
Yemuwuii 3auem no YMeTh HaXOAUTh KOOPAMHATHI U JJIMHY ONHOTO | [lpu  @vinoanenuu  pabomuvl  yuawuiics
meme «Bexkmoppi. BEKTOpA, BBIPAKEHHOI'O Y€pe3 APYI'HE BEKTOPHI, | O0JdHCeH noKa3ams obs3amenvHbie
Memoo UCTIONIB3YSI CBOWCTBA IEHCTBUH C BEKTOpPAMH, | pe3yabimamyvl 00VUeHUs: CGOU 3HAHUSL 3
KoopOunam» TPHMEHATL  METOJl KOOPAWHAT JUIS PELICHHS | onepayuii ¢ 6eKmopamu, npumenss npu
reOMETPUYECKUX  3aad; UCIIOJIL30BATh | HE0OX00UMOCmU couemamenvHbiil,
yYpaBHEHUE OKPYXHOCTH W TPSIMOH TIPU | nepemecmumensHulli U pacnpeoeiumeibHblii
pelieHnH 3aJad M COCTaBJSITh YPAaBHEHHE | 3AKOHbL, GLIYUCHAMb OJUHY Ompe3Kka hno
18-19 K3Y | okpy’XHOCTH H TIpSMOUW IO YCJIOBHUSAM 3aadH. | KOOPOUHAMAM €20 KOHYOB8,  BbIUUC/IAMb
Omnpenensate B3aMMHOE MOJOXKEHUE MPAMOH U | KOOPOUHAMbL cepeounnvl ompesxa;
Konmponsnas OKPY>KHOCTH, OKPYXKHOCTH M TOYEK, UCIONB3YS | UCNOIb306aMb KOOPOUHAMHbIL MEmoo O
paboma Ne 1 no meme ypaBHEHHs OKPYKHOCTH W KOOPIHMHAT TOYEK; | UVUEHUS CEOUCME NPAMBIX U OKDYHCHOCIEL.
«Bexmopur. Memoo ONpEeNesATh BHJI U CBOHCTBA (UIYPBI MO | BbinycKHUK ROIYHUM GO3MONCHOCHb.! KP
Koopounamy KOOpJIMHATAM €€ BEPIIIHUH. 061ademov 6EKMOPHbIM U  KOOPOUHATNHBIM
Memooamu 0Nl peuleHus — 3a0a¥  Ha
gvluUcIeHUe U 00KA3amenbCmao.
I'naa XI. CooTHOLIEHUS Me:KAY CTOPOHAMH H yIJaMH TpeyrojbHuka. CkajsipHoe npon3BeaeHne BeKTopos (124.).
CuHyc, KOCHHYC VHM dopmynupoBaTh u WUTIOCTPUPOBaTh | PeryasiruBHbIe:
TaHI'€HC yIiia 3UM | OTIPE/ICTICHUS CHHYCA, KOCHHyCa M TAaHIEHCA | KOHTPOJb, KOPPEKIIHS, OLCHKa, CI1, BII,
20-22 C3yH | YUioB oT 0 mo 180°; BRIBOAWTH OCHOBHOE | BBINOJHEHHE NMpoOHOro yuyeOHoro neiictBust | CP, PK,
TPUTOHOMETPHUIECKOE TOXKIACCTBO W (POPMYIEI | U (huxcupoBaHue WHIUBUIY ATEHOTO DO




COOTHOIIEHUS MEXAY

npuBeACHUs; (OPMYIHpOBaTh M JOKa3bIBAaTh

3aTpyHCHUS B IPOOHOM JICHCTBHH,

CTOPOHAMU H yTIIAMH HWHM | TeopeMbl CHHYCOB W KOCHHYCOB, MPUMEHSTh UX | TUIAHUPOBAHHE W MIPOTHO3MPOBAHHUE. CI1, BII,
23-26 | TpeyroibHUKA 3UM | mpu pemnieHHH TPEYrONBHUKOB; OOBSICHTH, Kak | [lo3HaBaTe bHbIE: CP, PK,
HCHOJIB3YIOTCS TPUTOHOMETPUYESCKUE (OPMYJIbI | aHAIM3, CHHTE3, CpaBHEHHUe, 000O0IIeHNE, YO
B M3MEpUTENbHBIX paboTax Ha MECTHOCTH; | aHAJIOTHUS, cepualys, Kiaccuukarms;
CkansipHoe WHM (hopMyIMpoBaTh OMpEAENeHHA YIJIa MEXAY | UCTIOJIh30BaHHE 3HAKOBO-CHMBOJIMYECKUX
MPOU3BEICHHUE 3M | BEKTOPaMM M CKAIPHOTO  NPOM3BENCHHUS | CPE/ICTB, MOJIGTUPOBAHKUE 1 npeoOpazoBanue | CII, BII,
27-28 | BexTOpOB C3VH | BEKTOPOB; BBIBOIHTH (GhopMyJly CKaJIIPHOTO | MOJIENICH Pa3HbIX TUIIOB; CP, PK,
MPOM3BENEHNUS 4Yepe3 KOOPAMHATHI BEKTOPOB; | BBHINOJIHEHHUE ACHCTBHUH IO alTOPUTMY; @O0, ITP
(dhopMyIHpOBaTH 1 0OOCHOBBIBATH YTBEPIKICHUE | TOABEACHUE O] TIOHATHE, YCTaHOBJICHHE
Pewienue 3anau O CBOWCTBaxX CKaJSIPHOTO  IPOM3BENCHUS; | MIPUYUHHO-CIIEACTBEHHBIX CBsI3eH,
WCIOJb30BaTh CKaJspHOe MIPOM3BEJCHNE | JIOKA3aTeNbCTBO, IOWCK W BBIJEJICHUE
BEKTOPOB TIPU PEIICHUH 33/1a4. nHbOpMAaITIHI CI1, BII,
29 C?(;)Sg;l KoMMmyHnkaTuBHbBIE: rianupoBanue | CP, PK,
v y4e0HOTO  COTPYOHHYECTBA,  aIEKBATHOE T
UCTIOJIb30BAHME  PEUEBBIX  CPEACTB I
pelLIeHNs] KOMMYHHUKAIMOHHBIX 331a4.
Yemmuotii 3auem YMeTh pemaTh MPOU3BOIBHBIN TPEYTONBHUK O | [Ipu  vinonHenuu  pabomwvl  yuawuiics
no meme TpeM DJJIeMEHTaM, 3HAaTh CHHYC, KOCHHYC H | QOJMHCEH noKazamo obs3amenvHvie
Konmponsnaa tanrerc yrios 30°, 45°, 60° U yMeTh HaXOAUTh | Pe3yIbmamul 00y4eHUs.
paboma Ne 2 TpUrOHOMeTpHYecKre (YHKIUU yIIoB oT 0° 10 | 6bIHUCsAmb cKansipHoe npou3seeoenue 3
no meme 180° ¢ momoIIp0 TaOJNUI] M KaJbKyJATOpa, | 6€KMOPOS, HAXOOUMb  Yeon  MedxHcoy
30-31 «Coomnowenus K3y | NOHHMAaTh CBA3b MekIy BEKTOpAMH M HX | GEKMOpamu, VCMAHABIUBAMb
MedHcoy CIopoHamu u KOOP/MHATAMHM,  OIPEIENATh  YION  MEX.y | /ePNEHOURYNAPHOCTb NPAMBIX.
yeramu BEKTOPAMH, HCIIOJIb30BaTh onpeneneuue | V? uauguics honyqum B03MOACHOCID
mpeyzonbHuKa. CKQJIAPHOTO TPOM3BEICHUS U €ro cBoiicTBa B | /10KA3AmMb  C60U  YMEHUA npu  peutenuu KP
Cxanspnoe KOOpJAMHATax M  pelleHds  3afad U | MPEY20TbHUKOE.
npouseedenue Jl0Ka3aTeIbCTBA TEOPEM.
6€KmMopos»
I'masa XII JITHHA OKPY’KHOCTH M IJIOIIAJAb KPyra (134.).
[IpaBunbHbIE NHM | ®opmynupoBaTh oOmpeAeneHre MNpaBuiIbHOTO | PeryjasiTuBHbIC: CII, BII,
32 MHOTOyTOJIbHUKHU 31M | MHOTOYTOJIbHUKA; (dhopmynHpoBaTh U | TUIAaHUpOBaHMe, IeJernoyiiaranue, KoHTpous, | CP, PK,
JOKa3bIBaTb  TEOpeMbl 00  OKPYXHOCTSX, | KOPPEKUUs
OKpyKHOCTS, UHM | omnucaHHOM OKOJIO npaBuibHOTO | Ilo3HaBaTeIbHBIE:
BIIMCAHHAS B 3MM | MHOTOYrOJbHHKa M BIMCAaHHOM € HEro; | aHaiu3, CHHTE3, CpaBHEHHE, 00o00uIeHue, CIL, BII,
33 HpaBHHLHBIﬁ MHOTO C3VYH | BBIBOOAUTH W HCIIOJb30BATh (bOpMYJ'II)I IJIA | aHAJIOTHA, CCprUalusd, maccmbmxaum{; CPq’)gK’
YTOJILHUK BBIYUCIICHUS IO 11 NPaBUIIBHOTO | MOJBEICHUE IO TIOHITHE, YCTAHOBJECHHUE
34 OKpY’KHOCTB, VHM | MHOTOYrOJIbHHKA, €r0 CTOPOHBI M pajuyca | IPUYUHHO-CICACTBEHHBIX cBase, | o1 By,




OIKMCAaHHAas OKOJIO 3UM

MPaBUILHOTO MHOTO C3YH

YTOJIbHUKA

DopMyIbl I

BBIYMCIICHUE TUIOLIAIN

MPaBUIBLHOTO MHM
35 MHOTOYTOJBHUKA, Ero 31UM

CTOPOHBI U paauyca

BIMCAHHOM

OKPYXHOCTH

[loctpoenue NHM
36 MIPaBUIbHBIX MHOTO 3UM

YTOJIbHUKOB

JlnHa oxpy>XHOCTH NHM
37 31UM

[Inomane kpyra NHM
38 3UM

JlnHa okpyKHOCTU U

IUI0IAAb Kpyra.

CBs3b MEXIY

dbopmynamu s HHM

BBIYUCIICHUS 31UM

39-40 .

TUIOMIACH Kpyra 1 C3VH

IUIOLIAAeH BOMCAHHBIX

Y OTIFICAHHBIX

MPaBUIbHBIX

MHOTOYTOJIbHHUKOB

Pewenue 3anau

41-42 C3VH

YOC3

BINHCAaHHON OKPY>KHOCTH; pellaTh 3aJauyd Ha
MIOCTPOEHUE TPABHIBHBIX MHOTOYTOJBHUKOB;
OOBACHATD TOHATHS JUIMHBI OKPYXHOCTH H
IUIOIAIA  KPyTa; BBIBOAUTH (OPMYJBI ISt
BBIUHMCICHUS JJIMHBI OKPYXXHOCTH H JJINHBI
OyTH, TUIOMIaAN KpyTa M IUIOMIAAH KPYTrOBOTO
CEKTOpa; TMPUMEHATH OJTH (OPMYJIBl TpHU
pelIeHuy 3a1a4.

MIOCTPOEHUE JIOTUYECKOM LU
paccyxIeHuu, JI0Ka3aTeNbCTBO,
CaMOCTOAITENILHOE ~ CO3JJAaHUE  AJITOPUTMOB
JIEeSTEILHOCTH, BBINOJHEHUE JACHCTBHI II0
AINCOPUTMY;

OCO3HAHHOE€ U TPOU3BOJILHOE TOCTPOEHUE
PEYEBOro BHICKA3bIBAHUSI.
KoMMyHMKATHBHBIE: BBIPOKEHHE CBOHX
MBICIIE U apTryMEHTalUsl CBOEr0 MHEHHS C
JIOCTaTOYHOW  TOJHOTOM M  TOYHOCTHIO,
aJIeKBaTHOE HCIIOJIb30BaHNE pEeYEBBIX
CpCACTB AJid PCHICHUSA KOMMYHUKAIIMOHHBIX
3ajad, y4er pa3HBIX MHEHHH,
KOOpAMHUPOBAHUE B COTPYAHUYECTBE,
JIOCTHXKEHUE JOTOBOPEHHOCTEH.

CP, PK,
010)

CII, BII,
CP,

CTI, BII,
CP

CTI, BII,
yO

CTI, BII,
YO

CTI, BII,
PK,

CII, BII,
1P
CP, PK,




Yemnouii 3auem no
meme «/[nuna

HNMers npencraBieHue O  BIUCAaHHBIX U
ONMCAHHBIX MPABUJIBHBIX MHOTOYTOJbHUKAX,
3HaTh (OPMYJNBI AJsI BBIYHMCICHHUS 3JIEMEHTOB
MPaBWIBHBIX ~ MHOTOYT'OJIBHUKOB,  (OPMYIIBI

Ilpu  evinoanenuu  pabomel  yuaUUICS
001iceH noKazamo obs3amenvHble
pe3yibmamul 0OYYeHUsL:

BbIYUCAAMb  ONIUHbL  JIUHEUHbIX  ONIeMEHIN08

OKPYICHOCHU U 3
naowads Kpyeay IUIOMIA N KPYyra, KPyrOBOTO CEKTOpa W IIIUHBI | hucyp u ux yeuvl, UCHOAb3YSA (opMybl ONUHbL
OKPYXHOCTH,  JIyrd. YMETb  IPHUMEHATb | OKPYHCHOCHU U OJUHBL OYeU OKDYICHOCHU,
cBolicTBa  (Quryp TpH  HUX  B3aUMHOM | Qopmyavl naowadei guzyp;
pPACIIOJIOKCHUH U COOTHOIICHUU HMX JJIEMEHTOB | 8bIYUCAMb NAOWAOU, KPY208 U CEKMOpO8,
JUI  pelleHusl 3ajad  Ha BBIYUCICHHE W | OIUHY OKPYHCHOCTU, ONUHYy oyeu
43-44 K3Y | nokazarennCcTBO. OKPYICHOCTNU,
peulams  3a0ayu  HA 00KA3AMENLCMBO C
UCNONIL30BAHUEM opmyn ONUHbBL
Konmponvuasa OKPYHCHOCU U OJIUHbL OY2U OKDYIHCHOCHU,
paoboma Ne 3 no dopmyn niowadeil ueyp;
meme «/[nuna Buinycknux noayuum 603mosxcHocmu.:
OKPYMHCHOCIU U BLIYUCTAMb NAOWAOU PUSYD, COCMABLEHHBIX KpP
nI0WaA0b Kpyza» uz 08yx unu 6onee gueyp, 6 mom uucie
UCNONL3YSL OMHOUWIEHUS PABHOBETUKOCHU U
PABHOCOCMABIEHHOCMU..
I'naa XIII. JIBu:kenue (84.).
4 Ilonsatue nBMXEHMS OOBSACHSATH, YTO TAKOE OTOOpaKCHUE TUNIOCKOCTH | PeryasiTuBHBIE: CII, BII,
5 MHM Ha ce0sA, ¥ B KaKOM Cjydac OHO Ha3bIBAC€TCSA | KOHTPOJb, KOPPEKIIMS, OICHKA, BOJICBas
Cummerpus. Ocesast IBW)KEHUEM IUIOCKOCTH;, OOBSCHATH, YTO TAKOE | CAMOPETYIISIHSI.
CHMMeTpHS, UM oceBas CHMMETPUS, LCHTPATbHAs CHMMETPH, Ilo3HaBaTe/IbHBIE: CP. PK
46-47 | ueHTpanbHas C3VH napasuIeIbHBIN MepPEeHoC u MOBOPOT; | aHANM3, CHHTE3, CpaBHEHUe, o0oOIIeHN e, CI’)O ’
CUMMETpHUS 000CHOBBIBaTh, YTO  OTH  OTOOpaKCHUS | aHAJIOTHSI, cepuanus, KJTaccu(UKaITus;
IUIOCKOCTH Ha ce0sl SBISIOTCS JBWKCHUSAMH; | KOHTPOJIb M OIIEHKA ITpollecca M Pe3yIbTaToB
Tapasnte bHbIit MEM OOBSICHATh, KaKOBa CBSI3b MEXKIY IBWKCHUSMHU | JACATEIBHOCTH, MOJICJIMPOBAHUE u
TIEPEHOC U IOBOPOT M W HANOMEHMAMH; WILTIOCTPHPOBATE OCHOBHBIC | NIOCTPOCHHE, peoOpazoBaHNe MOJICITH CP. PK
48-49 BHUJBI JBMOKCHUH, B TOM 4uclie ¢ mnomoinsio | KoMMyHnkaTuUBHBIE: TUTAHUPOBAHUE >4
C3VH KOMITBIOTEPHBIX TIPOTPaMM. y4e0HOTO COTPYJHHYECTBA, KOHTPOJIb @0
NEHCTBUS TAapTHEpa, BBIPAKEHHE CBOMX
Pemenue 3a1a4 MBICTIE ¥ apryMEHTalHs CBOETO MHEHHS C
JIOCTaTOYHOU TIOJTHOTOM U TOYHOCTBIO. CIL BII
C3VH , bll,
50-51 vOC3 CP, PK,




Yemmnoui 3auem

Crpouts 00pasbl OTpE3KOB, MPSIMBIX,
MHOTOYTOJIBHUKOB C TIOMOIIBIO IIEHTPAIBHOM,
OCEBOW CHMMETPHH, MapaJIeIbHOTO IepeHoca

Ilpu  evinoanenuu  pabomsl  yuawuecs
nOKa3bléarom  C60U  YMEHUs — CMmpoumso
eeomempuyeckue gueypvl u ux obpasvi npu

no meme
52 «/eusicenuer K3Y | u noBopoTa Ha 3afaHHBI yTOJ, JOKAa3bIBaTh | 3a0AHHOM o08udceHul c nOMOWbIO 3
YTBEP)KACHUS C TIOMOIIBIO TIOHATHUH TBVKCHHS | YEPMENCHLIX  UHCHMPYMEHMO8, U  uUmeem
U €r0 CBOWCTB. B03MOICHOCNb NOKA3AMb mMe Jce YMeHUs. C
ROMOWBIO YUPKYIS U TUHEUKU.
I'maa XIV. HauyanbHble cBeleHuUsl U3 crepeomeTpun (84.).
MHOrorpaHHUKH VHM OOBsACHATH, YTO TAaKOE€ MHOTOTPAHHUK, €ro | PeryJsiTuBHBIE:
UM | TPaHm, pé0pa, BepIIWMHBI, AWMArOHAM, KaKOW | KOHTPOJb, KOppekmws, oreHka, BoyieBas | CII, BII,
53-56 C3V}H | MHOTOTPAHHHK HA3BIBACTCH BBIIYKIHIM, HTO | CAMOPEryIIIIis, CP, PK,
Takoe n-yrojibHas npu3Ma, €€ ocHoBaHus, | [lo3HaBaTe/ibHbIE: DO
OokoBbIC TpaHM W OOKOBbIe pE&Opa, Kakas | aHalU3, CHUHTE3, CpaBHEHHE, O00OOIIeHuE,
Tena v moBepXHOCTH MpuU3Ma  Ha3pIBaeTCsA  MPSAMONM M Kakas | aHAJIOTHS, Cephallus, KiIacCUpUKaIlns;
BpaIleHus HAKJIOHHOM, YTO TaKOE BHICOTA MPHU3MbI, KakKas | UCIOJIb30BAHKE 3HAKOBO-CHMBOJIHYECKUX
MpU3Ma Ha3BIBACTCSA TMApaJIICNICITHIICIOM | | CPEICTB, MOACITHUPOBAHUE W TpeoOpa3oBaHUE
KaKoWu napasuIenenumne/t Ha3bIBACTCS | MOJIEJICH pa3HBIX THIIOB;
MPSIMOYTOJIbHBIM; (hopMyJIMIpPOBaThH U | IOABEJCHUE TIOJ] TOHSTHE, YCTaHOBJICHHC
00OCHOBBIBAaTh  yTBEPXKJICHUS O CBOWCTBE | MPUYHMHHO-CIIEICTBEHHBIX CBsI3CHA,
IUaroHaled mapajuleNienunea M O KBajpaTe | MOCTPOCHHE JIOTHIECKOM (50151
JMarOHAJIH MPSMOYTOJIBHOTO MapajlIelIeUIeN1a; | pacCy)KIIEHUH,  BBIBEJACHUE  CIIEJACTBHIA,
O00BSACHATH, YTO TaKOo€ O0BEM MHOTOTPAHHUKA, | KOHTPOJb U OIEHKA MpOoIecca U pe3yIbTaToB
VHM | BPBOMTE (c TIOMOIIIBIO TPUHLATIA Kapanbepn) | AeaTeIbHOCTH, JTOKa3aTeIbCTBO; OCO3HAHHOE
UM hopmyy 00BEMa MPSMOYTOJIBHOTO | U TpOou3BOJbHOE mocTtpoeHus peudesoro | CII, BII,
57-60 C3yH | Mapamienenumnesa; OOBSCHATD, KakoW | BBICKAa3bIBAHUSI. CP, PK,
MHOTOTPaHHUK Ha3bIBaeTCs mnupamuzon, 4to | KoMMyHnkaTuBHBIE: TUTAHUPOBAHUE 0

TAaKOE€ OCHOBAaHHWE, BEpIIMHA, OOKOBBIC T'PaHH,
OokoBbIC pEOpa M BBICOTA MUPAMUIBI, KakKas
MUpamMuIa Ha3bIBaeTCs MPABHIBHOM, YTO Takoe
anmoemMa TMPaBUWIBHOW MUPAaMUIBI, MPUBOIUTH
dhopmyiry 00bEMa TpaMUIBI; OOBSICHITD, KaKOe
TEJIO HAa3bIBAETCSl LWIMHAPOM, YTO TaKOE ero
0Ch, BBICOTa, OCHOBaHHsS, PAJHyC, OOKOBas
MOBEPXHOCTH, oOpazytorue, pa3BEpTKa
OOKOBOM TTOBEPXHOCTH, KaKUMHU (HOpMyIaMH
BEIpOKAIOTCA  00bEM W 1uiomans OOKOBOM

y4e0HOT0 COTPYAHUYECTBA;
MOCTaHOBKA BONPOCOB ¥ cOOp MH(DOpMAIINK;

paspemieHue KOH(JIMKTOB, TIPUHATHE
PEIICHHSI U €T0 PeaTu3allus;
yIpaBJeHHe MOBEIEHUEM nmapTHepa,

TOYHOCTb W IIOJIHOTA NpHU apryMmMeHTalluu U
BBIpa’XXCHUU CBOUX MBICJICH.




MMOBEPXHOCTH IIWJIMHIPA; OOBICHITH, KaKoe
TEJIO HA3bIBACTCS KOHYCOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBaHUE, OOKOBas MOBEPXHOCTH,
oOpa3syroinue, pa3BépTKa OOKOBOI
MOBEPXHOCTH, KakuMU bopmynamu
BBIp@XKAIOTCSI 00BEM KOHyca H  IUIONIAMb
OOKOBOIl TOBEPXHOCTH; OOBICHATH, Kakas
MOBEPXHOCTh HA3bIBACTCs CPEPOil U KaKoe TEJo
Ha3bpIBACTCSA IAPOM, UYTO TaKOE paguyc H
namerp chepsl (mapa), kakumu (opMmyiaMu
BBIpAXKAIOTCS 00BbEM ImIapa W IUomans chepsl;
n300pakaTb M paclo3HaBaTh HAa PUCYHKaX

IpU3MYy, napajuIeNIeunen, MUpaMumy,
LIJIMHAP, KOHYC, 1I1ap.
00 akcuomax O3zHakomIIeHHe c cucTeMoit akcuoM, | PeryasiTuBHbIe:
reoMeTpHH MIOJIOKEHHBIX B OCHOBY H3Y4YEHHs Kypca | KOHTPOJb, KOPPEKIHS, OLICHKA
UM | TeomeTpu, ¢dopmupoBanue npencrasieHusi o0 | [lo3HaBaTeibHbIE: ) CP
61-62 C3yH | @KCHOMATHYECKOM  TOCTPOCHUH TEOMETPHH. | TIOCTPOCHHE PEHEBBIX  BBICKA3HIBAHME B PK
dopmupoBanre TpeacTaBieHuss 00 OCHOBHBIX | YCTHOH M MHCBMEHHOU opMme. @0
JTalnax pa3BUTUS TEOMETpHH, paccMoTpeHre | KoMMyHHMKaTHBHBIE: IUTAHUPOBAHUE
FE€OMETPHUHU B UICTOPUIECKOM Pa3BUTHU HAYKH. y4e0HOTO COTPYAHUYECTBA;
MTOCTaHOBKA BOIIPOCOB M cOOP MH(MOPMAITHH.
Pewenue 3anau Cucremarnzanus 3HaHUH 1O TeMaM Kypca | PeryasiTuBHbie:
reoMeTpun 7-9 KIaccoB, COBEPIIEHCTBOBaHME | KOHTPOJIb, KOPPEKIIHS, OLICHKA
HaBBIKOB pemieHus 3afady. PopmupoBanue | [lo3HaBaTejbHbIE: PK
YMEHHS peliaTh 3aJadl ¢ KpaTKUM OTBETOM, C | KOHTPOJIb M OLIEHKA IIpoLecca U pe3yIbTaToB CK’
63-64 C3YH | BeIOOpOM OTBETa, ¢ pPa3BEpHYTHIM PEIICHUEM. | IEITCIHLHOCTH BK’
YOC3 | IloBTOpeHre anropuTMOB pelieHus 3anad Ha | KoMMyHHKaTHMBHBIe:  BBIpQ)KEHHE CBOHUX YO’
JI0Ka3aTeIbCTBO. MBICJIEH C  JOCTaTOYHOM IOJHOTOM U T,
TOYHOCTBIO;
HCIIOJIb30BAHNE KPUTEPHUEB 11 000CHOBAHUS
CBOETO CYXJICHHUSL.
Hmozosasn 3HaTh OCHOBHOW TEOPETUYECKHH MaTepuasl 3a
KOHmMPOIbHASA KypcC IUTaHUMETPUU U YMETh pelIaTh 3a7auu 10
paboma TeMaM Kypca OCHOBHOH IIIKOJIBI.
65-66 K3Y | Ucnonb30BaTh NPUOOPETCHHBIC 3HAHHA W KP

yYMCHUA [JId PCHICHUA TPAKTUYCCKHUX 3ajad,
CBA3AHHBIX C HaXOXJICHHUEM TI'C€OMCTPUUYCCKUX
BCJIMYMH.




Pezeps

67-68 2

[TpunsITHIE COKpAIICHHUS:

NHM — u3ydenue HOBOro MaTepuasa

31M — 3akperuieHre u3y4eHHOTO MaTepualia

C3VYH — coBepiiieHCTBOBaHNE 3HAHUN, YMEHHI, HABBIKOB
YOC3 — ypok 0000111eHUS 1 CUCTEMATH3AINH 3HAHHHA
K3V — koHTponb 3HaHM U yMEHUN

T —Ttect

CII — camomnpoBepka

BII — B3aumonposepka

CP — camocTosiTenpHast paboTa

PK — pabota o kapToukam

@O — ppoHTANBHBIN 0IIPOC

YO — ycTHbIi1 onpoc

[1P — mpoBepouHas padoTa

3 —3auer
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