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MNOACHUTEJIbHAS 3AIINCKA.

Paboune nmporpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHMs MO TEOMETPUU COCTABJICHBI HA OCHOBE
DyHIaMEHTATBHOTO S/Ipa COJIepKaHus 00IIero oopasoBanus u TpeboBaHU K pe3ybTaTaM OCBOCHHS
OCHOBHOM 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIero 0O0pa3oBaHusi, IPEICTABICHHBIX B
denepanbHOM TOCYJAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe ooOmero obpasoBaHus. B Hux Taxxke
VUUTBHIBAIOTCS OCHOBHbIE wuaed U mnojoxeHus I[Iporpammel pazButuss U GOpMUPOBAHUS
YHHUBEPCAIBHBIX YUE€OHBIX ACHCTBUI TSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

Matemartuka Urpaet BaKHYIO polib B 00111eil cucteme oOpa3oBanus. Ho maremaruka B mikosie
— HE HayKa M JJa)ke He OCHOBA HAayKH, a y4eOHBIN MpeaMeET.

B yuebHom npeamere, B OTIUYME OT HayKH, Mbl HE 00s13aHBI BCe JOKa3bIBaTh. boiee Toro, B
psjie ciiydaeB IMpaBIONOAO0OHbBIE PacCYKICHHs WM TOJKOBAaHUS, ONUpArolMecs Ha rpaduyeckue
MOJI€TIM, HAa UHTYUIUIO, UMEIOT ISl HIKOJLHUKOB 00Jiee BECOMYIO OOIIEKYJIbTYPHYIO IIEHHOCTh, YeM
(dbopManbHBIC TOKA3aTEILCTRA.

Crno>xHble MaTeMaTHUYECKHUE MTOHSITHS BBOJISATCS:

- KOT/Ia y y4YaluXcsi HAKOTUICH JOCTATOYHBIN OMBIT JJIs aJICKBATHOTO BOCTIPUSATHS BBOJAMMOIO
MOHATHSI — OIBIT, COACWCTBYIONIMI IMOHHMMAaHHUIO BCEX CIIOB, COJIEPXKAIIMXCA B OIpeAeICHUH
(BepOaJIbHBIN OMBIT), W OIBIT WCIOJIB30BAaHUS IMOHATHS HA HATJISATHO-WHTYUTHBHOM W pabodem
YPOBHSIX (T€HETUYECKUH OIIBIT);

- KOTJIa Y YYaIIuXCsl MOSBUIIACH TIOTPEOHOCTH B (POPMAIBHOM OTIPE/ICTICHUN TIOHSTHSL.

Bnagenne MaremMaTHUeCKHM SI3BIKOM M MaTEMAaTHYECKUM MOJEITUPOBAHUEM IO3BOJISET
YUEHHKY JIy4llle OPUEHTHPOBATHCS B IMPHPOJIE M OOIIECTBE, CIIOCOOCTBYET Pa3BUTHIO PEUYH HE B
MEHBIIIeH CTENeHHU, YeM YPOKU PYCCKOTO s3bIKa M MUTEpaTyphl. MaTeMaTHKa — MpeaIMeT, KOTOPbIi
MO3BOJISICT YYEHUKY TPAaBHIBLHO OPHEHTHUPOBATHCS B OKPYXKAIOMICH JEHCTBUTEIBHOCTH M «YM B
MOPSAIOK TPUBOIUT.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET ICTETHUECKOMY BOCIIMTAHHUIO YEJIOBEKA, TOHMMAHHUIO
KpacoTbl M U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKACHUU, BOCIPHUATUIO TeOMETpUYecKux (opm,
pa3BUBaAET BOOOpaXEHUE, POCTPAHCTBEHHBIE MTPEACTaBIeHH. cTopus pa3BUTHS MAaTEMaTHUECKOTO
3HAHUA JAeT BO3MOXKHOCTb MOMOJIHUTD 3arac HCTOPUKO-HAYYHBIX 3HAHUH ydamuxcs, chopMUpOBaTh
Yy HUX TIPEJCTABICHUS O MaTeMaTHKe KaK YacTH OOIIEeYeIOBEYECKOW KYNbTYphl. 3HAKOMCTBO C
OCHOBHBIMM HCTOPMYECKUMU BEXaMH BO3HHUKHOBEHHS W Ppa3BUTHUS MaTeMaTHYeCKOW HAyKH,
Cynp0aMH BEIHMKUX OTKPBITHHA, WMEHAMH JIIOJeH, TBOPWUBIIMX HAYKy, JODKHO BOWTH B
MHTEJJIEKTYabHBIA 0arax Ka)xaoro KyJIbTYpHOTO YelOBeKa.

[lpakTHdeckas 3HAYUMOCTh IIKOJBHOTO Kypca TEOMETPHH OOYCIIOBJIEHA TEM, YTO €ro
O00BEKTOM SIBIISIFOTCSI IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHUS JAEHCTBUTEIHHOTO
Mupa. ['eomerpudeckas MOATOTOBKA HEOOXOAWMMa IS TIOHMMAaHUs TPUHITUIIOB YCTPOWCTBA H
WCIOJIb30BaHUsl COBPEMEHHON TEXHUKH, BOCTIPUSATHS HAYYHBIX M TEXHUYECKHX MOHITUN, U HACH.
Matemaruka SIBISICTCS SI3bIKOM HAayKd M TeXHUKH. C €€ MOMOIIBI0 MOJCTUPYIOTCS W M3YyYaroTCs
SIBIIGHUS U TIPOIIECCHI, MPOUCXOIAIINE B IPUPOJE.

['eomeTpus CyIMECTBEHHO pACIIUPSICT KPYro3op yYalluxcs, 3HAKOMS WX C WHAYKOHEH |
nenykuued, o0o0OImeHHeM U KOHKpETH3allel, aHaau30oM U CHHTEe30M, KiaccupuKanuen u
crcTeMaTh3anuei, abcTparnpoBaHueM, aHaJOTHel. AKTHBHOE HCITOJIb30BaHHE 33J1ad Ha BCEX dTarax
y4eOHOT0 IMpolecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH IKOJIHHUKOB.

[Ipu oOydeHmm TeoMeTpuH (HOPMHUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO TpyJda —
TUTAHUPOBAHHUE CBOEH pabOThI, TIOUCK PAIMOHATBLHBIX MYTEH €€ BBIMOJHEHUS, KPUTHYECKAs OlleHKa
pe3yIbTaTOB.

OpHOlf W3 OCHOBHBIX 33Ja4 W3Y4YCHHs] TEOMETPUH SBISIETCS pa3BUTHE JIOTHYECKOTO
MBIIIICHHSI, HEOOXOIUMOT0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca HHPOPMATUKH, (PU3UKH, OBIIAJICHHUS
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue reomerpuueckux (GopM BHOCHUT CBOM
cienu(puIecKuid BKJIa B Pa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEH K MAaTEMaTHYeCKOMY TBOPUYECTBY.
CaMu OOBEKTHI TEOMETPUYECKHX YMO3AKIIOUEHWH U TMPUHATBIE B TEOMETPUM TMpaBWIIa UX
KOHCTPYMPOBAHHUSI CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHU 0OOCHOBBIBATD U JIOKA3BIBATH CYXKICHUS,
MPUBOJIUTh YETKHUE OIpeNeTeHHs, Pa3BUBAIOT JIOTHUECKYI) HHTYHUIIUIO, KPaTKO M HarJsgHO



BCKPBIBAIOT MCXAaHU3M JIOTUYCCKUX HOCTpOCHI/II\/'I " ydaT UuX NPUMCHCHHUIO. Tem camMbIM reoMeTpusa
3aHMMAaeT BeAyllee MeCTO B JOPMUPOBAHUU HAYYHO-TEOPETHUECKOTO MBIIUICHUS ITKOJIbHUKOB.

OOpa3zoBarenbHbIE M BOCIUTATEIbHBIC 337aud OOyUCHHs] T€OMETPHM JOJDKHBI PelaTbes
KOMIUIEKCHO C Y4Y4€TOM BO3PACTHBIX OCOOEHHOCTEW OO0ydaroluxcs, CHeHU(PUKA TeOMETPHUH Kak
y4e0HOTro MpeAMEeTa, ONMPEASSIoNnIero e€ pojib U MECTO B OOIIEH crcTeMe MIKOJIBLHOTO OOyYCHUS H
BocnuTanus. [Ipu IIaHUpPOBaHUU YPOKOB CIIEIyEeT MMETh B BHJY, YTO TEOPETUYECKUN MaTepua
OCO3HAEeTCsl M YCBAaMBAETCs NPEHMYILECTBEHHO B Ipoliecce pelieHus 3anad. OpraHusys peuieHue
3a/1a4, 11eJ1eco00pa3Ho MIMpE UCIONb30BaTh U GepeHIUPOBAHHBIN MOAX0A K ydarmumcs. Baxxapim
YCIIOBUEM TMPAaBWIBHONH OpraHW3alui y4eOHO-BOCIHUTATEIBLHOTO TpoIecca SBISIETCS BBIOOP
YUUTEIEeM PalMOHAIBHOM CHCTEMbl METOJOB M IPUEMOB 00ydeHus, cOajaHCHPOBAHHOE COYETaHUE
TPAAUIUOHHBIX WM HOBBIX MCTOJ0B 06y11eH1/151, OINITUMU3HUPOBAHHOC IMPUMCHCHUC O6’b$ICHI/ITeJIBHO-
WUTIOCTPUPOBAHHBIX M HIBPUCTUYECKUX METOJIOB, HCIIOJIb30BaHHE TexHU4yeckux cpencts, MKT-
KOMITOHEHTA. Y4eOHBIH Mporiecc He0OX0AMMO OPUEHTHPOBATH Ha PAIMOHAILHOE COUETAHUE YCTHBIX
U MUCHbMEHHBIX BUIOB pabOThl, KaK IPU W3YYEHHH TEOPUHU, TaK W IpPH pElIeHUHU 3a1ad. BHumaHue
yUuTeNs JOJDKHO OBITh HANPaBIIEHO HA PAa3BUTHE PEUM ydyalluxcs, (GOPMUPOBAHHE Yy HUX HABBIKOB
YMCTBEHHOT'O TpyJla — IUIAHUPOBAHHUE CBOEH pabOTHI, MOUCK PAI[MOHATIBHBIX MyTeH e€ BBIOIHEHUS,
KPUTUYECKYIO OIIEHKY PE3YJIbTaTOB.

OcHnosnbvie yenu Kypca:
® OBJIQJICHUE CUCTEMOM MaTeMaTHMYeCKUX 3HAHUA M yMEHHH, HEOOXOJUMBIX B IMPAKTUYECKON
NesITeIbHOCTH, IPOJIOJIKEHUsI 00pa30BaHMs;
prOOpETeHNE ONBITA IJITAHUPOBAHUS M OCYILIECTBIICHUS aJTOPUTMHYECKON AESITEILHOCTH;
OCBOECHHE HaBBIKOB M YMEHUH NPOBEICHUS J0KA3aTeIbCTB, 000CHOBAHHUS BIOOpA peIlIeHUI;
IpUOOpEeTeHNEe YMEHUH SICHOT'O U TOYHOT'O U3JI0KEHUS MbICIIEH;
pa3BUTh MPOCTPAHCTBEHHBIE MPEJCTABICHUS U YMEHUs, IOMOYb OCBOUTH OCHOBHBIE (DAKThl U
METO/IbI INIAHUMETPUU;

Hay4HTb [10JIb30BATHCS TEOMETPUUECKUM SI3BIKOM JUIS OIIMCAHUS IIPEIMETOB.

OBJIQJICHHE KOHKPETHBIMH MATEeMaTHYECKUMHU 3HAHUSIMH, HEOOXOJAUMBIMU JJIsI TPUMEHEHUS B
MPAKTUYECKOW  JIEATENbHOCTH, NJIsi U3YYCHHS CMEXHBIX AUCIUIUIMH, ISl MPOJOHKCHUS
o0pa3oBaHuUs;
WMHTEJUICKTYaJIbHOE Pa3BUTHE YYAIIUXCs, (OpPMUpOBAHHE KAueCTB MBIIUICHUS, XapaKTEPHBIX
JUISE MaTeMaTHYeCKOHN AeITeTbHOCTA U HEOOXOAUMBIX IS TOBCEAHEBHOMN KU3HHU;
(dhopmupoBaHHe MpEICTaBIEHUN 00 HAESX U METOJaX MAaTeMAaTHKH, O MaTeMaThke Kak (opme
OTMCAHUs U METOJIC TIO3HAHUS IEUCTBUTEIHHOCTH;
(dbopMUpOBaHHE MPEJICTABICHUH O MaTeMaTHKe KaK YacTH OOIeYeNOBeUYeCKONW KYIbTYpHI,
MMOHUMAaHUS 3HAUMMOCTH MAaTEMATUKH JIJisl OOIIECTBEHHOTO Mporpecca.

I'eomeTpuss — OoAMH W3 BaXXHEHIIUX KOMIIOHEHTOB MAaTEMaTHYECKOTo OO0pa3oBaHUf,

HEOOXOAUMBIA Il TIPHOOpPETeHUsT KOHKPETHBIX 3HAHMM O MPOCTPAHCTBE M IPAKTHUYECKH
3HAYUMBIX yMEHUH, (OPMHUPOBAHHUS fA3bIKA ONHCAHMUSI OOBEKTOB OKPYXAIOIIEro MHpa, s
pa3BUTUSA IPOCTPAHCTBEHHOIO MBILIUICHUS W MHTYULHMHM, MAaTEMAaTUYECKOW KYIbTYpBI, JIA
ACTETUYECKOTO BOCIIMTAHUS YHALIUXCS.

I/IBYLICHI/IC TCOMCTPUHU BHOCUT BKJaA B Pa3sBUTUC JIOTMYCCKOI'O MBIINUJICHUA, B

(hopMHUpOBaHHE MMOHATHSI I0KAa3aTEIHCTRA.

Ha ocHoBanumn Tpe60BaHI/II71 FOcyI[apCTBCHHOFO O6p8.30BaTCJ'ILHOFO CTaHOapTa B COACPIKAHUU

MPEAToaracTCcsl pealin30BaTh aKTyalbHBIE B HACTOSIIEE BpPEMs KOMIETECHTHOCTHBINA, JUYHOCTHO
OPUEHTHUPOBAHHBIH, 1E€ITEIbHOCTHBIN MOIX0/Ibl, KOTOPBIE ONPENETSIOT 3a0auu 00yueHun:

> HpO,Z[OJ'DKI/ITL OBJIQJICHUE CHCTEMOM T COMCTPUYICCKUX 3HaHUM U yMCHI/II\/'I, HCO6XO,Z[I/IMBIX JJIA

IIPUMCHCHUS B HpaKTH‘IeCKOI\/'I JACATCIIBHOCTH, U3YYCHHA CMCKHBIX JUCHUIIINH, ITPOAOJIKCHUA
o0Opa3oBaHMUsl.

» TIpomomKWTh  HMHTEIUICKTYaIbHOE  pa3BUTHE, (OPMHPOBAHWE  KAueCTB  JIMYHOCTH,

HCO6XO,Z[I/IMBIX YCJIOBCKY JIA IIOJTHOLICHHOH JKH3HH B COBpPCMCHHOM 06H.[CCTB€; SICHOCTH U



TOYHOCTH MBICIIU, KPUTUIHOCTH MBINUICHUA, UHTYUIIUU, JIOTHUICCKOI'O0 MBINUJICHUA, 3JICMCHTOB
QITOPUTMUYECKON  KyJIbTYpbl, IPOCTPAaHCTBEHHBIX IPEJICTaBICHUH, CIOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEM;

> (DOpMI/IpOBaTB npeaACTaBJICHUA 00 HOCAX U METOAaX MAaTEMAaTHUKHU KaK YHHUBEPCAJIBbHOI'O sA3bIKa
HAayYKH U TCXHHUKHU, CPCACTBA MOACTIUPOBAHUA SIBIICHUH U mponeccoB;

» BocnurteiBaTh KYJIbTYPY JUYHOCTH, OTHOIICHUE K TCOMCTPHH KaK K 4aCTHU O6H.I€“I€J'IOB€‘I€CKOI>1
KYJbTYPbI, IOHUMAaHNUEC 3HAYUMOCTU I'COMCTPHUU I HAYIHO-TCXHHUYCCKOI'O IMpOorpecca.

Kypc paumvoHanbHO coYye€TaeT JIOIMYECKYI0 CTPOrOCTh M TI'€OMETPUUYECKYI HAarjsJAHOCTb.
VYBenuunBaeTcss TEOpeTHYecKass 3HAYUMOCTb HM3y4acMOIO MaTepualla, PACHIMPSAIOTCS BHYTPEHHUE
JIOTHYECKHUE CBSI3U Kypca, MOBBIIIAECTCS POJIb IEAYKLIUH, CTEICHh a0CTPAKIIMK U3y4aeMOro MaTepHaa.
VYyamuecs [IOJDKHBI  OBJIAJECTh INPUEMAMHM  AHAIWTUKO-CUHTETHYECKOM  JEATEIBHOCTH  IIPU
JI0Ka3aTeJIbCTBE TEOPEM M pelleHHuH 3anad. CucreMaTHdeckoe — M3Y4eHHeE Kypca M03BOJMT HayaTh
paboty 1o (OPMHUPOBAHMIO MPEACTABICHUIN YYalIUMXCA O CTPOCHMM MaTeMaTH4ecKOil Teopuw,
00ecTeYnT pa3BUTHE JIOTHYECKOTO MBIIUICHUS ydammxcs. V3noxeHne marepuana XapakTeph3yeTcs
MIOCTOSIHHBIM OOpallleHueM K HarJIsJHOCTH, UCHOJIb30BAHUEM PHUCYHKOB M YEpTEX el Ha Bcex 3Tamax
00y4eHHS ¥ Pa3BUTHEM I'€OMETPHUUECKON MHTYHMIIMU Ha 3TOH ocHOBe. Llenenanpasiennoe oOparienne
K IIpUMepaM U3 IMPAKTUKU Pa3BUBAET YMEHHUs y4alllUXCsl BBIWICHATh reoMeTpudeckue (GpaxTbl, (POpMbl
U OTHOLICHMS B NPEAMETaX U SBJIEHUSX JEHCTBUTEIbHOCTH, UCIOIb30BaTh S3bIK N€OMETPUH I UX
OIIUCaHUS.

B kypce reomerpun 9-ro kimacca ¢hopmupyercs nmoHsaTre Bekropa. Oco00e BHUMaHUE YIEISCTCS
BBITOJIHEHUIO OTepalfidi HaJl BEKTOPaMHU B T€OMETPHUYECKOi (hopMe. Ydariuecs: OMOJHSAIOT 3HAHUS O
TPCYrojJbHHUKAaX CBCACHHAMH O MECTOJAX BBIYMCICHHA JJICMCHTOB IIPOM3BOJIBHBIX TPCYI'OJIbHHUKAX,
OCHOBAaHHBIX Ha TeOpeMax CHHYCOB M KOCHHYCOB. JlalOTCsi CHCTEMaTH3MPOBAHHBIC CBEICHUS O
IIpaBUJIbHBIX MHOI'OYI'OJIbHHKAaX, 00 OKPY>XHOCTH, BIIUCAHHOII B HpaBHJ’IBHBIﬁ MHOTI'OYI'OJIbHUK H
ornucanHoil. Ocoboe MecTO 3aHMMAaeT pellleHue 3ajady Ha mnpuMeHeHue Qopmyn. [latoTcs mepbie
3HaHUS O JBW)KCHUH, IIOBOPOTE M MapauiebHOM nepeHoce. Cephe3HOE BHHMAHHUE YIIENACTCS
(GbOpMUPOBAaHHUIO YMEHHMH pacCykIaTh, AeNaTh MPOCThIE JOKa3aTeNbCTBa, JaBaThb OOOCHOBAaHUS
BBITIOJIHACMBIX HeﬁCTBHﬁ. HapannenLHo 3aKJIaJIbIBAIOTCA OCHOBBI JId HU3YUYCHUSA CUCTEMATUUYCCKHX
KYPCOB CTEpEOMETPUH, GUBUKH, XUMHUH U APYTUX CMEKHBIX MPEIMETOB.

KonTponbHble paOOThl HallpaBlI€Hbl Ha MPOBEPKY YpPOBHS 0a30BOM MOJArOTOBKHM ydalluxcs, a
Takke Ha AuddepeHInpOBaHHYI0 NPOBEPKY BIAJeHHUsS (HOpMaNbHO-ONEPATUBHBIM MaTEeMaTHUYECKHM
anmnapaToM, CIOCOOHOCTh K MHTETpally 3HAaHUH 110 OCHOBHBIM TEMaM Kypca.

IIpoMexyTOUHBII KOHTPOJIb 3HAHMM OCYILECTBISETCS C MOMOIIBIO IPOBEPOYHBIX CAMOCTOSITEIBHBIX
paboT, 3JEKTPOHHOTO TECTUPOBAHNUS, IPAKTUUECKUX PadoT.

Ha u3yuenue reometpuun B 9 kinacce orBeieHO 68 4acoB B roj, YTO COOTBETCTBYET 2 yacaMm B
Hezento. Yackl B3Thl U3 (pe1epaTbHOr0 KOMIIOHEHTA.
Jnia yyammxcs moAroTaBIuBaeTCsl MaTepHal s paboThl C Y4ETOM MX BO3ZMOKHOCTEM
(momoTHUTENbHBIE KApTOUKH, TU(dEepeHIIMPOBAHHOE JOMAIIIHEE 3aaHUE U JIP.), JJIsl BBITIOTHEHUS
KOHTPOJBHBIX pabOT pa3pabaTbiBaeTcs 2-3 BapuaHTa pa3IUYHOTO YPOBHSI CIIOKHOCTH, 3aJJaHUS K
YCTHOMY 3a4€Ty, TECTHI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITPEJIMETA

I'eomempusa — oauH W3 BAKHEHUIIMX KOMIIOHEHTOB MAaTeMAaTUYECKOTO O0Opa3oBaHUS,
HEOOXOAUMBIN ISl TPUOOPETEHNST KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUYECKH 3HAYMMBIX
yMeHuH, (GOPMHPOBAHMS S3bIKa OMHUCAHUA OOBEKTOB OKPYKAIOIIETO MHpa, MJs Pa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPAKEHUS W WHTYUIIMU, MATEMATUYECKOW KYIbTYPBI, AJS JCTETUYECKOTO
BOCIUTAHMS ydammuxcs. M3ydeHne reoMeTpu BHOCHT BKJIaJ B PA3BUTHE JIOTHYECKOTO MBIILICHUS, B
(dhopMUpOBaHUE MMOHATHUS JOKA3aTEIbCTBA.



Takum 00pa3om, B XOJ€ OCBOCHHS COJACP)KaHHUS Kypca ydyalldecsl MOJy4aroT BO3MOXKHOCTb
Pa3BUTh MPOCTPAHCTBEHHBIE MPEICTABICHUS U U300pa3UTEIbHbIE YMEHUS, OCBOUTh OCHOBHbIE (DAKTHI
Y METOJIbI IUTAHUMETPHUH, TO3HAKOMHUTHCS C MPOCTEHITUME (PUTYypaMu M UX CBOMCTBaMHU.

B xonme mpenonaBanus reomerpud B 9 kiacce, paboThl Haja (OPMHUPOBAHHEM Y y4alIUXCs
MEPEYMCICHHBIX B MPOrpaMMe 3HaHWH M yMEHHWH cienyeT oOpaiiarte BHUMaHUE HAa TO, YTOOBI OHU
OBJIQJICBAIM YMEHHUSIMHU OOLICy4eOHOro Xapakrepa, pa3sHOOOpa3HBIMU CIIOCOOAaMHU AESATEIbHOCTH,
pUOOpETAIH OIIBIT:

> IIaHUPOBAHUA U OCYIICCTBIICHUSA aﬂropHTMH‘ICCKOﬁ JACATCIIbHOCTH, BBIIIOJITHCHHUA 3alaHHBIX U
KOHCTPYUPOBAHUA HOBBIX aJITOPUTMOB;,

> OBJIaZAICBAJIN IIpUEMaMU aHAJIUTHUKO-CUHTECTUYCCKOM ACATCIIBHOCTH IIPHU AOKA3aTCILCTBC TCOPHUU
" pEIICHUHU 3a/1a4,

» IeJICHAIIPaBICHHO OOpallajIich K MPUMEpaM U3 MPAKTUKH, YTO Pa3BUBACT YMEHHS yUaIIUXCS
BBIWICHATh reoMeTpuueckue (akTol, GOpMbl U OTHOLICHUS B MpeAMETaX U ABJICHUSIX ACHCTBU-
TEJIbHOCTH, MCIIOJIb30BANIN SA3BIK TEOMETPUH JJISl UX OMHCAHUs, IPUOOPETAIN OMBIT HCCIe10Ba-
TENbCKON JIeATENIbHOCTH, pa3BUTHS WJEH, NpPOBEIEHUs OSKCIEPUMEHTOB, 0000IEeHMs,
MOCTAHOBKH U ()OPMYIIMPOBAHUS HOBBIX 33/1a4;

» SCHOTO, TOYHOTO, TPAaMOTHOTO HM3JIOKEHHsS CBOMX MBbICJIEH B YCTHOM M NMUCHMEHHOH pedH;
IIPOBEACHUSA JOKA3aTEIbHBIX pAaCCYKICHHUM, apryMEHTAllMii, BBIIBWKCHHsI THUIIOTE3 M HX
00OCHOBaHHUs; TIOMCKAa, CHCTeMaTH3allud, aHaliuM3a U Kiaccudukauuum HHGpOpMAIUH,
WCTIOJB30BAHUSI PA3HOOOPA3HBIX WH(POPMALMOHHBIX HCTOYHHUKOB, BKJIIOYas Yy4eOHYIO H
CIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUH.

Kypc panuvoHanbHO COYETaeT JIOTMYECKYIO CTPOrOCTh M TE€OMETPUYECKYIO HAIVISIHOCTD.
VYBenuuuBaercss TeOopeTHYecKass 3HAaYMMOCTh H3Y4aeMOIo MaTrepualia, pPACUIMPSIOTCS BHYTPEHHUE
JIOTHUYECKHUE CBSI3U Kypca, MOBBIIIAETCS POJIb JEAYKLUH, CTENIeHb a0CTpaKIMK U3y4yaeMoro Marepuara.
VYyamuecss JOJKHBl  OBJIQJETh IPUEMAMM  AHAIUTUKO-CUHTETHYECKOM  JEATENIbHOCTH  IpHU
JI0Ka3aTeJIbCTBE TEOPEM M pelleHHH 3anad. CucremMaTHdeckoe — M3y4eHHE Kypca I03BOJIMT HadaTh
paboTy 1o (QOPMHUPOBAHUIO MPEJCTABICHUM, Yy4alIMXCi O CTPOEHHMH MAaTeMaTH4YEeCKOW TeopuH,
o0ecreynT pa3BUTHE JIOTHUECKOTO0 MBIIUIEHUS ydamuxcs. M3noxeHune marepuana XapakTepH3yeTcs
MIOCTOSIHHBIM OOpallleHNeM K HarjisiJHOCTH, UCIOJIb30BaHUEM PHCYHKOB M YepTeXKel Ha BCeX 3Tamax
0o0y4eHHs M Pa3BUTHEM Ie€OMETPHUUECKOM MHTYMIIMU Ha 3TOi ocHoBe. LleneHnanpasieHHoe oOparieHue
K IpUMepaM U3 NPaKTUKHU Pa3BUBAET YMEHMS, yJaAIIUXCS BBIWIECHATh FreOMEeTpHUUecKre (akThbl, GOPMBI
U OTHOLIECHMS B NPEAMETaxX U SIBJICHUSX IEHCTBUTENBHOCTH, UCIOIb30BaTh SA3bIK T€OMETPUH I UX
OTHCaHUS.

MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe

Matepuansl a1 paboueil IporpaMMbl COCTaBIIEHBI HA OCHOBE:!

e (eaepatbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOr0 CTaH1apTa 00Iero oopa3oBaHus,

® [IPUMEPHOI MpOrpamMMbl 0 MaTeMaTUKE OCHOBHOTO OOIIEro 00pa3oBaHus,

e (exepanbHOrO TNEpeYHs YYEOHHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3oBaHUs
Poccuiickoit ~ ®enepaumu K HCIOJNB30BAaHMIO B 00pa3oBaTeNbHOM  Ipolecce B
0011e00pa30BaTENbHBIX YUPEKIACHUSAX,

e C ydyeroM TpeOOBaHMI K OCHALIEHHIO OOpa30BATENBHOIO Mpollecca B COOTBETCTBUU C
COJIep>KaHUEM HAIOJIHEHHUs YYEOHBIX MPEIMETOB KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHJapTa
oOmero oopa3oBaHus,

® TEeMaTHYECKOTo IJIAHUPOBAaHUS Y4eOHOro MaTepuasa,

e 0a3KMCHOTO y4eOHOTO TIIaHa.



COJAEPKAHUE KYPCA TEOMETPHHU 7-9 kaaccos.

Harasignasi reomerpusi. HarnmsgHeie TpeacTaBieHHUs O MPOCTPAHCTBEHHBIX (QUTypax: KyoO,
napajuiefienumnen, npu3Ma, nOupaMmunga, Imap, cdepa, KoHyc, uuiauHap. 3o0paxenue
npocTpaHcTBeHHBIX (uryp. [Ipumeps ceuenmii. MHororpanHukd. llpaBuiibHBIE MHOTOTPAaHHHKH.
[Ipumeps! pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHPA U KOHYCA.

[TonsiTre 00béMa; equHUIIBI 00bEMA. OOBEM TPSIMOYTOIBHOTO TIapaJuIeTenune1a, Kyoa.

I'eomerpuueckne ¢urypsol. [Ipsmeie n yrisl. Touka, mpsimMas, MmIOCKOCTh. OTpe3oK, Jyd.
VYron. Buael yrinos. BepTukaiibHble U CMEXHBIE YTIJIbl. bUccekTpuca yria.

[TapannensHble M mnepecekaromuecs mnpsmMble. llepnenaukynspHeie npsimble. Teopemsl 0
[apaJUIEIbHOCTH M NEPIEHIUKYIAPHOCTU MpsAMBIX. [lepneHauKynsp M HaKJIOHHAs K IPSMOM.
CepenvHHBIN TEPIICHIUKYIISIP K OTPE3KY.

I'eomerprueckoe MecTo ToueK. CBOICTBAa OMCCEKTPHCHI YIila U CEPEAUHHOTO MEPIECHANKYIISIpa
K OTPE3KY.

Tpeyronsauk. Beicota, Memuana, OUCCEKTpUCa, CpEAHSAA JIMHUS — TPEYTOJIbHUKA.
PaBHOOeipeHHBIE W PaBHOCTOPOHHHE TPEYroJbHUKH;, CBOMCTBA M MPU3HAKH PaBHOOEIPEHHOIO
TpeyroiabHuka. IlpusHaku paBeHcTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOLIEHUS
MEXy CTOPOHAMH U YIJIaMH TPEYTrOJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHemHue yrael TpeyroinpHuka. Teopema @aneca. Ilonobue
TpeyroiabHUKOB. [Ipu3naku mogodust TpeyroabHUKoB. Teopema [ludaropa. Cunyc, KOCHUHYC, TAaHT€HC,
KOTQHI€HC OCTPOTO yrila MPsSIMOYrOJIbHOTO TpeyroibHuka u yriioB oT 0 mo 180°; mpuBenenue k
ocTpoMy yriy. PenieHue npsMOYroJIbHBIX TpPEYroiabHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC OJHOI0 U TOIO XK€ yrJja.
Pemienne TpeyroapHHUKOB: TeopeMa KOCHHYCOB M TE€OpeMa CHHYCOB. 3aMeuaTelbHble TOYKH
TPEYroJbHUKA.

UYersipexyronbHuk. [lapamienorpamm, ero cBoicta u npusHaku. lIpsmMoyronabHuk, KBaapar,
poMO, ux cBoicTBa U Npu3HaKu. Tpanenus, cpeaHsst JUHUS TpareLuuu.

MHoroyronasHuK. Bbinykiibie MHOroyrojibHUKA. CyMMa yrioB BBIIYKJIOIO MHOTOYTI'OJIbHUKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. [yra, xopna. Cektop, cerMeHT. LleHTpanbHblil yroJl, BIMCAaHHBIN Yrodi,
BEJIMYMHA BIIMCAHHOTO yriia. B3anmHoe pacnonoxeHue npsiMod U OKPYKHOCTH, JIBYX OKPYKHOCTEH.
KacarenbHas u cekymias K OKpYXHOCTH, UX CBOMCTBa. BrimcaHHble U ONMUCaHHbIE MHOTOYTOJBbHUKH.
OKpy>KHOCTb, BIHMCAHHas B TPEYTOJbHUK, U OKPYXHOCTb, OINMCAHHAs OKOJO TPEYrojbHUKA.
Bnucannblie 1 onuMcaHHbIE OKPYKHOCTH MPABUIIBHOIO MHOTOYTOJIbHHKA.

I'eomerpuueckue npeoOpasoBanus. Ilonarue o paseHcTBe ¢uryp. IloHstue o nBHXKEHUU:
oceBas U IIEHTpajbHasi CUMMETPUH, NapaulebHbIi nepeHoc, moBopoT. [lonsatue o nogodun ¢puryp u
TOMOTETHH.

IlocTpoeHus ¢ MOMOIIBIO HUPKYJIS U JMHEWKH. OCHOBHBIE 33Jaud HAa NOCTPOCHHUE: JEJICHUE
OTpe3Ka IoMojaM; IMOCTPOEHHE YIja, PaBHOIO JIAHHOMY; IIOCTPOEHHE TPEYrojbHUKAa IO TPEM
CTOpPOHaM; MOCTPOEHHE NEPIIEHANKYIIAPA K MPSIMOM; IOCTPOECHNE OUCCEKTPUCHI YITIa; IeIeHUE OTpe3Ka
Ha 1 paBHBIX YaCTEM.

Pemenue 3agau Ha BBIYUCIIEHUE, JOKA3aTEIbCTBO U MOCTPOEHUE C MCIOJIB30BAHUEM CBOMCTB
U3YyYEHHBIX puryp.

HN3mepenue reomerpu4eckux BeJMUYMH. J[muHaA oTpeska. PaccTossHME OT TOYKM 10 MPSMOM.
Paccrosinue Mexny napasuienbHbIMU MPSMBIMHU.

[IepumMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO; AJIMHA TYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBHE MEXK]Y BEJIMYMHON LIEHTPAIBHOTO yIjla W JJIMHOW Ayra
OKPY>KHOCTH.

[TonsiTre Tutomanyu miockux guryp. PaBHococtaBnenHble U paBHOBeIMKUe (urypsl. [Inomanp
npsMoyrosibHuka. [lmomanu  mapamienorpamMma,  TpeyroibHuka ©  Tpanenuu. Ilnomans
MHOTOyTOJBHUKA. [Lomanp kpyra u miaomaas cekropa. COOTHONIEHNE MEKY TUTOIIAISIMH TI0T00HBIX

¢buryp.



Pemenwuie 3a1a4 Ha BEIYHUCIICHUE U JOKA3aTEIBCTBO C UCIIOJIb30BAHUEM U3YYCHHBIX (DOPMYIL.

Koopaunarsl. YpaBHenue npsmor. Koopaunatel cepenriHbl oTpe3ka. Popmylia pacCTOAHUS
MEXKY ABYMsI TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekrtopsbl. Jlnuna (Momyns) BekTopa. PaBeHcTBO BekTOopoB. KosummHeapHble BEKTOPHI.
Koopaunarel BekTOpa. YMHOKEHHME BEKTOpa Ha YMCIIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOpA IO
JIBYM HEKOJUIMHEAPHBIM BeKkTOpaM. CKaliIpHOE MPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHbIe MOHATHA. MHOXECTBO, JJEMEHT MHOXECTBa. 3a/laHue
MHOXKECTB  IIEPEUYUCIICHUEM  DJIEMEHTOB, XapaKTEPUCTHYECKUM CBOMCTBOM. [loamHOXeECTBO.
OObenuHEeHNE U IEPECEUCHIE MHOYKECTB.

JuieMeHTBI JOruKkH. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. [[oka3zaTrenbCcTBO
oT poTuBHOTO. TeopeMma, oOparHas qaHHOU. [Ipumep 1 KOHTpIIpUMED.

[ToHsiTHE O PABHOCWJIBHOCTH, CJICIOBAHUH, YIOTPEOJICHHUE JIOTHYECKUX CBSA3O0K eCiu ..., Mo ..., 8
MOM U MOJBLKO 8 MOM Cydae, TOTUUECKUE CBA3KH U, UTU.

I'eomeTpusi B ucropuveckom paszputuu. Ot 3emiiemepus Kk reomerpuu. [ludarop u ero
mkona. ®anec. Apxumen. IloctpoeHwe NpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekius yria.
KBanmpatypa kpyra. YaBoenue kybOa. Wcrtopusi uyucna. 3omotoe ceuenue. «Hawana» Esxmmma. JI.
Oiinep. H. U. JlobaueBckuii. Mictopus naroro nocrynara.

N3o0peTeHne MeTo/ia KOOPAWHAT, MO3BOJISIFOIICTO MEPEBOUTh T€OMETPUYECKHE OOBEKThI Ha
s3b1K anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3nuuHbIX CHCTEM KOOPAMHAT HA TUIOCKOCTH.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPHUH B 7-9 KIIACCAX.
Harnsinaasi reomerpus
Yuawutics nayuumces:

1. pacno3HaBaTh Ha 4YepTekKax, PUCYHKAX, MOJEISIX U B OKPYKAIOIIEM MHUPE IUIOCKHE U
[IPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI;

2. pacmo3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIBHOIO Mapalljiesienumnesa, NpaBuibHOW MUPaMHUIbI,
LHWIMH]pa U KOHYCAa;

3. ompenemsaTh MO JMHEWHBIM pa3MepaM pa3BEPTKU (GUTYPHI TUHEIHBIE pa3Mepbl caMOil GUTYpHI U
Hao00poT;

4. BBIYUCIATH 00BEM MPSIMOYTOJIBHOIO MapasuiesenuIeaa.

Yuawuiicsa nonyuum 6ozmoorcnocme:
1. BbMHCHATE OO0BEMBI HPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYp, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX MapaJljiesIeuIe/1oB;
2. yriIyOWUTb M pa3BUTh MPEACTABIECHUS O MIPOCTPAHCTBEHHBIX FEOMETPHUECKUX (Urypax;
3. TpHUMEHSTH MOHITHE Pa3BEPTKH IS BHITOJIHEHHS MPAKTHYECKUX PAaCUYETOB.
I'eomeTpuyeckue puUrypsl
Yuawuiica naywumces:

1. monb3oBaThbCs SA3BIKOM TE€OMETPUM JJIi OINHUCAHMUSA NPEIMETOB OKPYXKAIoOIEero Mupa U HX
B3alMHOI'0 PAaCIOI0XKEHUS;

2. pacro3HaBaTb W H300paXkaTb Ha YepTeXax M PHUCYHKaX TeoMeTpuueckue (GUrypsl U HX
KOH(Urypauuy;

3. HaXOAWUTh 3HAYCHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M UX OTHOUICHUS, IPAJAYCHYIO MEpy
yraoB oT 0 1o 180°, mpumeHsisi onpeaeneHus, CBOUCTBAa U MpU3HAKU GUTYP U WX IJIEMEHTOB,
oTHoMIEeHUs (HUryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, MapaJIeIbHBINA IEpeHoc);

4. omepupoBaTh C HaYaJlbHBIMU MOHSATHSAMH TPUTOHOMETPUU U BBINOJHATH DJIEMEHTapHBIE
orepauuu HaJ QYHKIUSAMH YTJIOB;

5. pemiaTh 33Ja4d Ha J0Ka3aTelbCTBO, ONMUPAsCh Ha M3yUYE€HHBbIE CBOMCTBA (UIYyp U OTHOLICHHI
MEXy HUIMH U IPUMEHSISI U3y4EHHBIE METO/IbI JJOKA3aTENbCTB;

6. pemarp HECIOXKHBIE 3a/1a4l HA TOCTPOCHUE, TIPUMEHSISI OCHOBHBIC aTOPUTMBI TIOCTPOCHHUS C
MIOMOUIBIO LIUPKYJIS U JINHENKH;

7. pemarh MpocTeiIre MIaHUMETPUUECKHE 3a/1a4l B IPOCTPAHCTBE.
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Yyawuiics nonyuum 603mMoHucHOCMb !

OBJIAJICTh METOJIaMH PCIICHUS 3aJad Ha BBIUYMCICHUS M J0KA3aTeIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOAOM IOI00MSI, METOJIOM Tiepedopa BapUAHTOB U METOJOM I€OMETPHYECKHUX
MECT TOYEK;

MPUOOPECTH OMBIT MPUMEHEHUSI AIreOpandeckoro ¥ TPUTOHOMETPUIECKOTO ammapara u uaen
JBWDKEHUS MPY PEIICHUH T€OMETPHYCCKHUX 3a7a4;

OBJIQJIETh TPAJAMIIMOHHOM CXEMOW pEIEeHUs 3a/ay Ha MOCTPOCHHE C TMOMOIIBI0 LUPKYIS U
JIMHEWKH: aHAJIN3, TIOCTPOCHHE, I0KA3aTEIbCTBO M UCCIIEIOBAHUE;

Hay4YUThCSl pelIaTh 3aJa4yd Ha IOCTPOCHHE METOJOM TE€OMETPUUECKOTO MeCTa TOYeK U
METOAO0M IT0JI00HS;

MpUOOPECTH OMBIT UCCICOBAHHUS CBOWCTB IIAHUMETPUYECKUX (HUTYp C€ TOMOIIBIO
KOMITHIOTEPHBIX TTPOTPAMM;

MPUOOPECTH ONBIT BBIOJIHEHUS MPOEKTOB MO TeMaM: «['eomeTpuueckue nmpeoOpa3oBaHms Ha
MII0CKOCTHY, «IlocTpoeHne OTPE3KOB 10 GopMyIIey.

HN3mepeHue reoMeTpu4ecKuX BeJINYNH

Yuawuiics nayyumcs:

WCIIOIb30BaTh CBOMCTBA WM3MEPEHHS JUIMH, IUIOMIAJEW M YyIJOB NPH pEIICHUHM 3a7a4 Ha
HaXOXJCHHUE UIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, UIMHBI AYTH OKPYKHOCTH, T'PalyCHOMN
MEpHI YIIIa;

BBIUUCTIATh JUIMHBI JIUHEHHBIX AJIEMEHTOB (PUTyp M WX YIJIbl, HCIONB3Ys (HOPMYIBI JITHHBI
OKPYKHOCTH | JUTHHBI JYTH OKPYXKHOCTH, (OPMYJIBI IIOMAAeH Guryp;

BBIUUCTIATh IJIOIAAM TPEYTrOJIbHUKOB, MPSIMOYTOJBHUKOB, MapaieIorpaMMOB, Tpameuui,
KPYTOB U CEKTOPOB;

BBIYUCIIATH ATUHY OKPYKHOCTH, UTMHY TYTH OKPY>KHOCTH;

pemiaTh 3a7a4y Ha JJOKa3aTeIbCTBO C MCIOJB30BaHUEM (OPMYJT ITTUHBI OKPY>KHOCTH U JUTUHBI
IyTH OKPY>KHOCTH, (hopMyII Tuioaaen puryp;

pemath NPAKTUYECKUE 3a/laud, CBS3aHHBIE C HAXOXXJICHHEM TEeOMETPHUUYECKUX BEJIIMYWH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEICTBA).

Yuawuiicsa nonyuum o3modrcnocmes:

BBIUMCIIATH TUIOMIAAM (UTYp, COCTAaBIEHHBIX M3 JBYX WIU Ooliee MPSIMOYTOJBHHUKOB,
napajuieJIorpaMMoOB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

BBIYHUCIIATh IUIOIIAJM MHOTOYTOJBHUKOB, UCIIOJIb3Ysl OTHOILIECHHUS PABHOBEIMKOCTH U
PaBHOCOCTaBJIECHHOCTH;

MPUOOPECTH OMBIT MPUMEHEHUs aIreOpanyecKoro U TPUTOHOMETPUUYECKOTO amrmaparta u uaeu
JBIDKECHUSI TIPY PEIICHHUH 334 Ha BEIYMCIICHHUE TTOIIA/Ied MHOTOYTOJIbHUKOB.

Koopaunarsi

Yuawuiica naywumces:

BBIYUCIISTH JJIMHY OTPE3Ka MO0 KOOPJAMHATAM €0 KOHILOB; BBIYUCISTH KOOPJAWHATHI CEPEINHBI
OTpe3Ka;

WCII0JIb30BAaTh KOOPAMHATHBIA METO 1711 U3YUEHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Yuawuiicsa nonyuum o3modrcnocmes:

OBJIAJIETh KOOPAUHATHBIM METOJOM PELIEHUS 3a/1a4 Ha BBIUMUCIEHUE U JOKA3aTEIbCTBO;
MPUOOPECTH OTBIT KUCIIOH30BAHUSI KOMIIBIOTEPHBIX MPOTPaMM ISl aHAJIW3a YaCTHBIX CIIyYacB
B3aMMHOTI'O PACOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

MPUOOPECTH OMBIT BHIMOJTHEHHUS MPOEKTOB Ha TeMy «lIpruMeHeHne KOOpAMHATHOTO METO 1A TIPH
pelIeHn  3a/1a4 Ha BBIYMCICHUE U I0Ka3aTEIbCTBO.

BekTopsl

Yyawuiics nayuumces:

OTIepUpPOBATh C BEKTOpPAaMH: HAXOIUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOJAUTh BEKTOP, PaBHBIN TPOU3BEACHUIO 33JaAHHOTO BEKTOPA HA YUCIIO;



2. HAXOIUTh IJIA BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JJIUHY BEKTOPa, KOOPAUHATHI CYMMBI U
pPa3HOCTH JIBYX M Oojiee BEKTOPOB, KOOPJAWHATHI MPOU3BEACHHUS BEKTOpA HA YUCIIO, TPUMEHSIS
IIPY HEOOXOIMMOCTH COYETATEIIbHBIH, IEPEeMECTUTEIBHBINA U PACTIPEICITUTEbHBINA 3aKOHBI,

3. BBIUHCIATH CKaJSIPHOE TPOU3BEJCHHUE BEKTOPOB, HAXOIAUTh YroJl MEXAY BEKTOpPaMH,

YCTaHABIIMBAThH MEPIECHIUKYISIPHOCTD MPSAMBbIX.

Yuawuiicsa nonyuum 6o3modncnocmes:

OBJIAJIETh BEKTOPHBIM METOOM JIJIsl PEIICHUS 3a/[a4 Ha BHIYMCIICHHUE U JI0KA3aTeNIbCTBO;

2. TpUOOPECTH OMBIT BBIOJTHEHUS MPOCKTOB Ha TeMy «lIprMeHeHHne BEKTOPHOTrO METoja IpH
pelIeHUY 3a/1a4 Ha BBIYMCIICHUE U JI0Ka3aTEIbCTBOY.

=

B pezynemame uzyuenus Kypca eeomempuu 9 knacca ooyuaouuecs 00AHCHbL:
3HATH/IOHUMAThH
®  CYLIECTBO MOHSATHS MAaTEMaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTEIbCTB;
"  CyILIECTBO MOHATHUS AJIFOPUTMA; IPUMEPHI AITOPUTMOB;

"  KaK HCIOJB3YIOTCS MaTeMaTHdeckue (OpMYIbl, YPaBHEHUS U HEPABEHCTBA; MPUMEPHI MX
IIPUMEHEHHUS JUUIs PELICHU MATEMaTUYECKUX U NPAKTUYECKUX 3a7a4;

" KaK MareéMaTHYCCKH OIIPCIOCICHHBIC (1)yHKI_II/II/I MOT'YT OIIMCBIBATH PCAaJIbHBIC 3aBUCUMOCTH;,
IPUBOJAUTL IPUMEPLI TAKOT'O OITMCAHM;

® KakK HOTpC6HOCTI/I MPAaKTUKHU MPUBCIN MATCMATUUYCCKYIO HAYKy K H€O6XOI[I/IMOCTI/I
PaCIUPCHUSA ITOHATHA YMUCJIIA,

= BepOHTHOCTHHﬁ XapaKTCp MHOI'MX 38.KOHOM€pHOCTCI>i OKpYyXKaromero Mwupa, HpHUMEPbI
CTaTUCTUYCCKUX SaKOHOMepHOCTeﬁ " BBIBOJIOB;

®  KaKum o6pa30M I'COMCTpHUs BO3HHKIIA H3 IMPAKTHUYCCKUX 3adad 3CMIICMCpUs; IMPHUMCPLI
TreOMCTPHUICCKUX 00BEKTOB H yTBep)KIIeHI/Iﬁ 0 HUX, BAJKHBIX IJId IIPAKTHUKH,

® CMBICII HACAIN3alUU, HOSBOJ’IHIOH.[CI\/’I pemiaTts 3aAdavu peaJleoﬁ HeﬁCTBHTeHBHOCTH
MAaTeMaTUYCCKUMU MCTOAaMU, ITPUMEPBI OHII/I60K, BO3HHUKAIOUIUX ITPpU UACATN3allN,

yMeTh
"  [I0JB30BATHCS SA3BIKOM M€OMETPUH JUIS ONUCAHUS IIPEIMETOB OKPYKAIOIIETr0 MUPA;
"  pacro3HaBaTh FreoMeTpUUecKue (PUTYyphl, pa3inyaTh UX B3aHMHOE PACIOJIOKEHUE;

" p300paxaTb TIEeOMETPUYECKHE (UIyphl; BBIIOJHATH YEpPTEXKH IO YCIOBHIO 3ajady;
OCYILECTBIIATH NpeoOpazoBaHus GUTYD;

" BBIUUCIATH 3HAUYEHHUS T'€OMETPUYECKUX BEJIWYMH (UIMH, YIJIOB, IUIOWIaZe, 0O0BbeMOB),
HaxOIUThb CTOPOHBI, YIJIbI U IUIOIAAHA TPEYTOJIbHUKOB, JJIMHBI JJOMAaHbIX, 1y OKPY>KHOCTH,
ioniaiel OCHOBHBIX T€OMETPUUYECKUX (PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

"  pemath reOMeTpUYECKHe 3a/1a4M, OMUPAsACh Ha U3yYEeHHbIE CBOMCTBA (UTYp M OTHOILEHHH
MEX]y HUMH, IPUMEHSS JOTOJHUTENbHBIE IOCTPOEHUS, alreOpandeckuii anmapar, ujaeH
CUMMETPUH;

" [OPOBOOUTH TOKA3ATCIBHBIC PACCYXKACHUA IIPU PCHICHUM 3a4a4, UCII0JIb3Yys U3BECTHBIC TCO-
PEMBI, 06Hapy)KI/IBa$I BO3MOXXHOCTH IJIAI UX HMCITIOJIb30BAaHUA,

HCIOJb30BATh NPUOOPETEHHbIE 3HAHMS M YMEHHMsl B NPAKTHYECKON [esiTeJIbHOCTH H
NMOBCEeIHEeBHOM KU3HU AJIA:

" OmnMCaHUsA PCaJIbHBIX CI/ITyaHI/Iﬁ Ha SA3BIKC TCOMECTPUH,

"  pacyeToB, BKIIOYAIOIIUX MpoCTenie (opMyIbl;



= peuiCHUd TMPAKTUYCCKUX 3a4a4v, CBA3AHHLIX C HAXOXIACHUCM TCOMCTPHUYCCKUX BCIUMYHUH
(ucmonb3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEJICTBA);

"  [IOCTPOCHHI F€OMETPHUECKUMU HHCTPYMEHTaMH (JIMHEHKA, YTOJIbHUK, IIUPKYITb, TPAHCIIOP-
THD).
COJAEPKXAHUE IMPOI'PAMMBbI

I. BekTopsnl. MeToa koopaunat. (19 4.)

[Tonstue BexTopa. PaBeHCTBO BekTOpOB. ClI0)KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha yKucio. Pa3noxkenne BEKTOpa 10 ABYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTsl BeKTopa.
[Ipocreiimne 3agaun B KOOpAUHATaX. Y PaBHEHUS OKPYKHOCTU U NpsAMOM. IIpuMeHeHne BEKTOPOB U
KOOpJMHAT IIPU PELICHUN 3a]a4.

e 3Hamp: ONPEJCIICHUE BEKTOpa, pa3jaudarbh €ro Hayajo M KOHEI| BHUJIbl BEKTOPOB, ONPEACIAThH
CYMMBI U PAa3HOCTH BEKTOPOB, NMPOM3BEICHUE BEKTOpPAa HA YMCIIO, YTO TAKOE KOOPIAMHATHI
BEKTOPA; ONPEAECIEHUE CPEHEN JIMHUEN TPaNlCLNH;

e ymemb: U300paxarb U 0003HAUaTh BEKTOP, OTKJIAABIBATh BEKTOP, PaBHBIN JaHHOMY, HAXOJUTh
KOOpJMHATBl BEKTOpa M0 €ro KOOpAMHATaM Hayaja U KOHILA, BBIYMCISATH CYMMY U Pa3HOCTh
IBYX BEKTOPOB II0 MX KOOpJAMHATaM, CTPOMTH CyMMY JIBYX BEKTODPOB, IOJIb3YsACH IPaBUIaAMU
TPEYroJibHHKA, IapajjiesiorpaMmMa, MHOTOYIOJbHUKA; CTPOUTh OKPYKHOCTH M IpsIMbIE
3aJlaHHbIE YPAaBHEHUSIMHU.

OcHognble mepmuHnsl no pa30eﬂy: ITonsTue BCKTOpaA. AOcomroTHasg BeIWYMHA U HaIpaBJICHUC
BCKTOpaA. PaBencTBO BCKTOPOB. CrokeHre U BBIYUTAHUE BCKTOPOB. YMHOXEHHE BCKTOpa HAa 4YUCIIO.
KonnnHeapHHe BCKTOPBLI. HpOGKHI/IH Ha OCb. KOOp,Z[I/IHaTBI BCKTOpA. Onepaunn HaJl BCKTOpaMU:
YMHOXXCHUEC Ha YHCJIO, CIIOKCHUE, PA3JIOKCHUC.

Il. CooTHomleHHs1 MeXIy CTOPOHAMHM M YIJamMHM TpeyrojbHuka. CrajsipHoe
npousBeneHne BeKTopoB. (12 4.)

CuHyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. PellieHne TpeyroibHUKOB.
CkansipHO€ TTPOU3BEIEHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUECKHX 3a/1auax.

e 3Hamp: ONPEAEICHNS KOCUHYCa CUHYCA, TAHI'€HCa JJIsl OCTPOro yria (popMyIibl, BhIpaKaroline
UX CBSI3b; ONPEENICHUS CKATSIPHOTO MPOU3BECHHS BEKTOPOB;

e yMemb: BOCIPOU3BOAUTH [JOKa3aTeIbCTBA TEOPEM KOCHHYCOB M CHHYCOB, INPHMEHSATH B
pelIeHNH 3a/1ay; HaXOAUTh CKAISIPHOE MPOU3BEJCHUE BEKTOPOB B KOOpJIMHATAX, YrOJl MEXAY
BEKTOpaMH.

Ocnoenvie mepmunst no pazdeny: CUHyC, KOCUHYC ¥ TaHI€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB.
Pemenne TpeyronbHukoB. COOTHOLIEHHE MEXy CTOPOHAMM M yriamMH TpeyrosibHuka. CkaispHOe
MIPOU3BEACHUE. YTOI MEX]y BEKTOPaMHU.

I1l. Jnuna okpy:KHOCTH ¥ IJI0mAAbL Kpyra. (13 4.)

[IpaBunbHbIE ~ MHOTOYrodbHUKHA.  OKpYKHOCTH, OINHCaHHAas  OKOJIO  IIPABHJIBHOTO
MHOTOYroJlbHUKa U BHHMCaHHas B Hero. [locTpoeHue mNpaBHIIBHBIX MHOTOYIOJBHUKOB. JlnnHa
okpyxHocTH. [Inomanp kpyra.

® 3Hambp: OIPCACIICHUC MNPABUJIIBHOI'O MHOI'OYT'OJIbHUKA, (bOpMyJ'Iy JJIMHBL OKPY’KHOCTU U €€
AYyTH, TJI0Iaiu CCKTOpAa,

e  yMemb: BHIUUCISATH CTOPOHBI, TUIOIIAIU U MIEPUMETPHI MPABUIIbHBIX MHOTOYTOJIbHUKOB, JIJTUHY
OKPY>KHOCTH M JUIMHY AYTH; MPUMEHATh (OPMYIbI IJIOLIATU KPyra, CEKTopa MpU pEelIeHuU
3azad.



OcHnognvle mepmunvl no paszodeny: Boillykiable MHOroyroibHukd. Cymma YIVIOB  BBIIYKJIOTO
MHOI'OYTOJIbHUKAa. BIHCcaHHBIE W ONHWCAHHBIE MHOIOYTIOJbHUKU. [IpaBUIbHBIE MHOTOYTOJIBHUKH.
Bnucannbie 1 ONMCaHHBIE OKPYKHOCTH IPABUIIBHOIO MHOT'OYI'OJIBHUKA.

JlnHa OKpY>KHOCTH, YUCIIO P; AnHA qyru. Inomans kpyra u miomaas CeKTopa..

1V. IBuzkennust. (8 4.)
OtoOpakenue miuockoctu Ha ce0s. [lonsitue nBmxenus. OceBast U LEHTpallbHAs CUMMETPHH.
[TapannensHbiii nepenoc. [ToBopor. HanoxxeHus u 1BUKEHUS.

e 3Hamp: ONPENEICHUs NpeoOpa3oBaHMs IUIOCKOCTH, JIBUYKEHUS IIJIOCKOCTH, OIpPENEIATh UX
BU/IBI;
e yMmemb: peliaTh 33a4u, UCIOJIb3Ysl ONIPEIEICHHSI BUIOB ABH)KEHUS.
Ocnoenvie mepmunst no pasdeny: llonsarue asmwxenus. Ilpumeps! aBmwxenuit ¢puryp. Cummerpus
¢uryp. OceBasi cuUMMeTpusi M TapauielbHbIA nepeHoc. [IoBOPOT H IEHTpalibHAs CHUMMETPHS.

HOCTpOGHI/IC 06p330B TOYCK, OTPC3KOB, TPCYI'OJIbHUKOB IIPU CUMMCTPHAX, IMApaJUJICIIbHOM IICPCHOCE,
IIOBOPOTC.

V. O0 akcuomax reomeTpuu. (2 4.)
becena 06 akcroMax reoMeTpuu.

® 3HamMb: AKCUOMBI, CBS3aHHBIC C MPSAMBIMU U IUIOCKOCTHIO; aKCUOMBI, CBSI3aHHBIE C IMOHATHEM
HAJIOXKEHHS U paBEHCTBA PUTYP

¢ ymemsp: PCUIATH INNIAHUMCETPHUYCCKUC 3a1a4U, CBA3AHHBIC C aKCUOMaMHU.

V1. HauajibHble CBeJIeHUsI U3 cTepeoMeTpHu. (8 4.)

[Ipenmer crepeomerpun. ['eoMeTprdeckue Tela W MOBEPXHOCTH. MHOTOTpaHHUKH: MPU3MA,
napajuiefienunen, nupamuaa, (GOpMylbl A BbIYMCICHUS UX 00bEMOB. Tena W MOBEPXHOCTH
BpaleHus: WINHAP, KOHYC, cdepa, map, GopMyJIIbl ISl BHIYUCICHHS UX TUIONIAeH MOBEPXHOCTEN U
00BEMOB.

® 3Hamb: TIOHSTHUS TIPU3MBI, TapaJUIeenunea, KOHyca, MupaMuIbl, TUINHAPA, chepsl, mapa u
UX CBOMCTB;
® ymemp: PEUIATH NPOCTEUIINE MNTAHUMETPUUYECKUE 3a/1a4U B IPOCTPAHCTBE.

OcHognvie mepmunst no pazoeny: llpuzma, napaienenunes, KOHyC, MUpaMuia, LAIUHAP, cdepa,
miap.

IMoBTopenue. Pemenue 3agaq. (64.)

TpeOoBaHNsI K YPOBHIO NOATOTOBKH YYALIMXCH:
B pesynomame usyuenus 0annoz2o Kypca yuawguecs 00711CHbl yMemv/3HaAMb:

o 3HaTh ONpeJeNieHHsT BEKTOpa M PaBHBIX BEKTOPOB; H300paxkaTb M 0003HA4YaThb BEKTOPHI,
OTKJIaJBIBATh OT JAHHOW TOUKH BEKTOP, PaBHBIM JAHHOMY; YMETh pEIIaTh 3a1a4H.
o YMeTb 00BSICHUTH, KaK OIpPEesieTcs] CyMMa JIBYX M 0ojiee BEKTOPOB; 3HATh 3aKOHBI CIOXKEHHUS

BEKTOpPOB, ONpPENEIECHNE pPa3HOCTU [JBYX BEKTOPOB; 3HAaTb, KaKOW BEKTOP Ha3bIBAETCs
MPOTHBOIOJIOXKHBIM JIaHHOMY; YMEThb CTPOUTh CYMMY JBYX M 0ojiee IaHHBIX BEKTOPOB,
IIOJIB3YSCH NPAaBUIAMH TPEYTOJBHUKA, ITapaJlIelorpaMMa, MHOTOYTOJIbHUKA, CTPOUTh Pa3HOCTH
JBYX JJAHHBIX BEKTOPOB; YMETh PEILATh 3aJauH.

o 3HaTh, KaKOW BEKTOp Ha3bIBAE€TCS IPOU3BEJIEHUEM BEKTOpA Ha YMCIIO; YMETh (hOPMYIHpPOBATh
CBOMCTBAa YMHOKEHHUs BEKTOpA HA YMCJIO; 3HATh, KAKOW OTPE30K HA3bIBAECTCS CPENHEU JIMHUEH
Tpanenuu; ymerb (popMynupoBaTh U JOKa3bIBaTh TEOPEMY O CpelHEHl JTUHUM Tpareluu; yMeTh



pemiarh 3aJauu.
3HaTh (QOPMYIMPOBKH M JIOKA3aTEIbCTBA JIEMMBbl O KOJUIMHEAPHBIX BEKTOpPaxX U TEOpPEMBI O
Pa3iioKEHUU BEKTOpPA MO JBYM HEKOJJTMHEAPHBIM BEKTOpaM, MpaBWia ACHCTBUN HaJ BEKTOpaMu
C 33JIaHHBIMHU KOOPAMHATAMH; YMETh pellaTh 3a4a4u.

3HaTh W YMETh BBIBOAUTH (POPMYJIBI KOOPIWHAT BEKTOpAa 4Yepe3 KOOPAMHATHI €ro KOHIA U
Hayayia, KOOpJAUHAT CEPEIUHBbI OTpe3Ka, JIIMHBI BEKTOPA U PACCTOSHUS MEXIY JABYMS TOUKAMH;
YMETb pelIaTh 3a/1auH.

3HaTh U YMETb BBIBOAUTH YPaBHEHHUSI OKPYKHOCTH U MPSIMOIl; YMETh CTPOUTH OKPYKHOCTHU U
MpsIMbIE, 3aJJaHHbIE YPAaBHEHUSMH; YMETh peIiaTh 3aa4H.

3HaTh, KaKk BBOJSATCS CHHYC, KOCMHYC M TaHreHc yrioB ot 0° go 180° yMmeTh JOKa3bIBaTh
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO; 3HATh (OPMYIbI MJs BBIYUCICHHUS KOOPIUHAT
TOYKH; YMETh PeIIaTh 3a/Ia4u.

3HaTh U YMETh JJOKa3bIBaTh TEOPEMY O IUIOIIAIU TPEYTrOJIbHUKA, TEOPEMbI CHHYCOB U KOCHHYCOB;
YMETb pelIaTh 3a/1auyH.

YMeTh OOBSCHHUTH, YTO TAKOE YroJl MEXIy BEKTOpPAMHU; 3HATh OIPEIEICHHE CKAISIPHOTO
MPOU3BENICHUS] BEKTOPOB, YCJIOBUE IEPICHIUKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHUE
CKaJISIPHOTO MPOU3BEICHUS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh peliaTh 3a/1a4u.

3HaTh OmpeJeieHUEe MPABWIBHOTO MHOTOYIOJIbHUKA; 3HATh M YMEThb JOKa3bIBaTh TEOPEMBI 00
OKPY’KHOCTH, OIHCAHHOM OKOJIO MPaBUILHOTO MHOTOYTOJIbHHKA, U OKPY>KHOCTH, BIIMCAHHOU B
MPABWJIBHBI MHOTOYTOJIBHUK; 3HaTh ()OPMYIBI JJIsi BBIYHCICHUS yIia, TUIOIIATd U CTOPOHBI
MPaBIJIBHOTO MHOTOYTOJIbHUKA U Pauyca BIMCAHHON B HETO OKPYKHOCTH; YMETh UX BBIBECTH U
MIPUMEHSATD MPU PEIICHUN 3a/1a4.

3Hath (OPMYINBl UIMHBI OKPYKHOCTH W JAYTH OKPYXHOCTH, IUIOIIAAN Kpyra M KpYroBOTO
CEKTOpa; yMETh MPUMEHSTh UX MPU PEUICHUH 3a]1a4.

YMeTh 00BACHUTH, YTO TAKOE OTOOPaKEHUE MJIOCKOCTH HA ce0s1; 3HATH ONPECIICHNUE TBUKAHUS
MIJIOCKOCTH; YMETh JI0Ka3bIBaTh, YTO OCEBasl M LICHTPAJIbHAS CUMMETPHUH SIBJISIFOTCS IBMYKCHUSIMU
U 4TO IpU JIBUKEHUHU OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYroJbHUK — Ha PaBHBIA eMy
TPEYroJIbHUK; YMETh PeIliaTh 3a/1a4u.

YMeTh OOBACHUTH, YTO TaKo€ TNapauieJbHBI TIEPEeHOC U TOBOPOT; JOKa3bIBaTh, YTO
napajuieJIbHbII NEPEHOC U TOBOPOT SIBJISIOTCS IBHXKEHHUSIMU IJIOCKOCTH; YMETh peniaTh 3aJa4H.
Nmery mpencraBieHuss O TNPOCTEHIIUX MHOTOTPAHHHMKAX, TEJNaX U TOBEPXHOCTAX B
MPOCTPAHCTBE; 3HATH (DOPMYJIIBI JIJIsl BBIYUCIICHHS TUIOIIAICH ITOBEPXHOCTEH U 00HEMOB TEll.

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS COAEP) KAHUSA KYPCA
[Tporpamma obecrieunBaeT JOCTUKEHHE CICAYIONINX Ueslell U Pe3yibmamaos OCBOCHU

o0pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

6 Hanpaelenuu JIUYHOCMHO20 paseumusn:

e (opmupoBaHME OTBETCTBEHHOTO OTHONIEHHS K YYEHHUIO, TOTOBHOCTb U
CIOCOOHOCTH, OOYy4YaroUIMXCS K CaMOpPa3BUTHIO W CaMOOOpa30BaHMIO Ha OCHOBE
MOTHBAIlMK K OOyYEHHUIO W TIO3HAHWIO, BHIOOPY JaylbHEHIIEro oOpa3oBaHus Ha Oasze
OPHEHTUPOBKU B MHUpe npodeccuil u mpopeccHoHaNbHBIX NPEANOYTEHUH, 0CO3HAHHOMY
MIOCTPOCHUIO HMHIUBUIYaIbHOW 00pa30BaTENIbHON TPAEKTOPUU C YUYETOM YCTOMYMBBIX
II03HABATENIbHBIX HHTEPECOB,;

e (opmupoBaHHE NEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOMIECTBEHHON MTPAKTHKH,

e (QopmupoBaHWE  KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B  OOUIGHHH U
COTPYIHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH U MIQJUIMMH, B 00pa3oBaTelbHOM,
OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIIeI0BATENbCKOM, TBOPYECKOHM M JPYruX BHIAX
NeSITeNIbHOCTH;



®  yMEHHE SICHO, TOYHO, IPAMOTHO U3JIaraTb CBOM MBICIIU B YCTHOU U ITUCbMEHHOU
pedn, TOHUMATh CMBICI IIOCTAaBICHHOM 3aJ]a4i, BEICTPauBaTh APIYMEHTALIUIO, IIPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

L4 KPUTUYHOCTb MBIINUJICHHA, YMCHHUC PacCllO3HAaBaThb JIOTHYECKHM HCKOPPEKTHEBIC
BBICKAa3bIBaHHUS, OTJIMYATh TUIIOTE3Y OT (baKTa;

° KpCAaTHUBHOCTb MbLIIJICHHUA, HHAULIMATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCUHICHUHA
MaTeMaTHU4YCCKHUX 3a/ay4,

L4 MMpEaACTaBICHUC (6] MaTeMaTHIeCKOM HAyKe Kak C(bepe YeJIOBEUYECKOH
JCATCIIBHOCTH, 00 »Tamax ee Ppa3BUTHA, O €€ 3HAYMMOCTH AJI Pa3BUTHA ITUBUIIN3ALIMH,

® yYMEHUE KOHTPOJHUPOBATH NPOLECC U Ppe3yiabTaT Yy4eOHOW MaTeMaTHUECKON
NESITENIbHOCTH;

® CrHOCOOHOCTH K AMOLIMOHAILHOMY BOCIPHUSTHIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a1ad,
peuieHu, paccy K aeHH.

6 Memanpet)memnom Hanpaeéjlenuu:

®  YMEHHE CAMOCTOSITEIILHO TUIAHUPOBATh aJbTCPHATUBHBIC IYTH JTIOCTUKCHHUS IIEIICH,
OCO3HAHHO BBIOWpaTh HamOoliee 3(PPEKTUBHBIC CIOCOOBI pEIICHUsS YYEOHBIX U
NI03HABATENBHBIX 33/1a4;

e yMEHHE OCYIIECTBIATh KOHTPOJb MO Pe3ylbTaTy M CIIOCO0Y ACWCTBUS Ha yPOBHE
IIPOM3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXO0JUMbIE€ KOPPEKTUBBI;

e yMEHHME aJIeKBaTHO OLCHMBATh NPABWIBHOCTh WJINM OUIMOOYHOCTH BBIIOJIHEHUS
yueOHOH 3a1aun, ee OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

® OCO3HaHHOE BJAJEHUE JIOTUYECKMMHU JIEHCTBUAMU ONpEACNCHUs TMOHSATHH,
0000mIeHNs,  YCTaHOBJIEHUS  AHAJIOTUM,  KiIaccuukanuu  Ha  OCHOBE
CaMOCTOSITENILHOTO BbIOOpA, OCHOBaHUI U KPUTEPUEB;

L4 YMCHHUEC YCTAaHABJIMBATL MNPHUYNHHO-CICACTBCHHBIC CBA3U; CTPOUTH JIOTHUYCCKOC
pacCy’kKACHUC, YMO3AKIIFOYCHNUEC U BBIBOIbI;

° YMCHHUEC CO3aaBaTb, IMMPUMCHATH U HpGO6p&30BBIBaTI> 3HAKOBO-CUMBOJIMYCCKHUEC
cpeacTtBa, MOACIN U CXEMBI IJId PECIICHUA y‘~I€6HBIX 1 IO3HaBaTCJIBHBIX 3a41a4,

®  yMEHHE OpPraHU30BbIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO AEATENbHOCTD C
yUHUTEIEM W CBEPCTHHKAaMH; yMeHUe palboTaTb B Trpymnmne; (OopMyIupoBarh,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

e (opmHupoBaHHE YyueOHOH M OOIIENOIb30BATEIBCKON KOMIIETEHTHOCTH B 00JacTH
UCIIOJIb30BaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX  TexHoioruit  (MKT-
KOMIIETEHTHOCTH);

L4 NEPBOHAYATIBHBIC MPEACTABICHUA 00 naciax M o0 METogax MaTEMAaTHKHU KakK 00
YHUBCPCAJIbHOM SA3BIKE HAYKH U TEXHHUKHU, O CPECACTBC MOJCIUPOBAHHUA SIBJICHUH 1
MponecCoB;

® yYMEHHE BHUACTh MAaTEMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CHUTyallid B
JIPYTUX JTUCIHUIUIMHAX, B OKPYKAIOIEH )KU3HH;

e yMEHHE HaXOJIUTh B PA3JIMYHBIX HMCTOYHHUKAX HHPOpMAaINIO, HEOOXOAUMYIO IS
pelIeHnss MaTeMaTHYecKUX MpoOJieM, W MPEACTaBIATh €€ B IMOHATHOW (opme;
NPUHUMATh pEIIeHHE B YCIOBUSX HENOJHOM M U30BITOYHOM, TOYHOU U
BEPOSTHOCTHOM MH(pOpMaIy;



YMCHHUC IIOHUMATb U HUCIIOJIB30BaTh MATCMATHUYCCKUC CpPCACTBA HArIAJHOCTU
(rpaduku, auarpamMmbl, TaOMWIBI, CXEeMbl W Jp.) Uil  WUTFOCTPAIlUH,
UHTEpIIpeTaluu, apryMeHTallH;

YMCHHUE BbIABUI'aTb THIIOTE3bI IIpW PCHICHUU y‘IC6HBIX 3aJa4d MW IIOHHMMATb
HGOGXOI[I/IMOCTB HX ITPOBEPKH.

6 npedmemnom Hanpaeienuu:

yMeHHE paboTaTh € MaTeMAaTUYECKUM TEKCTOM (aHaJIM3UpOBaTh, H3BIIEKAThH
HE00X0UMYI0 HH(OPMAIIHIO), TOUHO U TPAMOTHO BBIpaXKaTh CBOU MBICIIU B YCTHOM
U TMHUCbMEHHOM peyu ¢ TMPUMEHEHHEM MaTEMaTHYECKONM TEPMHUHOJIOTUU U
CUMBOJIUKH, HCIIOJIb30BaTh  pa3jM4YHble SI3bIKK  MAaTeMaTHUKH, IPOBOJIUTH
KJIaCCU(UKAIIMU, JIOTHYECKHEe OOOCHOBAaHUS, JIOKA3aTeIbCTBA MAaTEMaTHYECKHX
YTBEPKICHHUI;

OBJIaICHUC 0a30BBIM  ITOHSATHIHBIM arrmaparoMm IO OCHOBHBIM pa3aciiaM
COJIEp)KaHusl; NpPEJICTaBICHUE OO0 OCHOBHBIX H3y4aeMbIX MOHATHAX (YHUCIIO,
reoMeTpuyeckas Gpurypa, ypaBHeHHe, (yHKIHs, BEPOATHOCTh) KaK Ba)KHEMIINX
MAaTCMAaTUYCCKUX MOACIAX, ITO3BOJJAIOIINX OIMUMCBIBATE KW H3YUYATh PCAJbHBIC
IPOLIECCHI U SIBJICHMS,

Pa3BUTHEC Hpe,Z[CTaBHGHI/Iﬁ 0 YHUCJIC W YHUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10
JEUCTBUTEIIBLHBIX YHUCCII, OBJIAJACHUC HaBbIKaAMH YCTHBIX, INMCHbMCHHBIX,
HHCTPYMCHTAJIbHBIX BLI‘IHCHGHHﬁ;

OBJIaJICHUE  CHMBOJBHBIM  SI3BIKOM  aireOpbl, IMpUEMaMH  BBIIOJHEHUS
TOXKJECTBEHHBIX  MPEOOPa30BaHHI  pAIMOHANBHBIX  BBIPAXKEHHUH, pelIeHus
YpPAaBHEHUH, CUCTEM YpPABHEHUM, HEPAaBEHCTB M CHCTEM HEPABEHCTB;, YMEHUE
MCIIOJIb30BaTh WK KOOPAMHAT HA IJIOCKOCTH JUIsl MHTEPHpPETALMU ypaBHEHUH,
HEPAaBEHCTB, CHUCTEM; YMEHHE MPUMEHITh anredpandyeckue mpeodpa3oBaHus,
anmnapar ypaBHEHUI M HEPABEHCTB JUIsl PEIICHMs 3a1ad U3 pas3IN4HbIX Pas3iciioB

Kypca;

OBJIaJICHHE CHUCTEMOM (bYHI(L[I/IOHaJ'H)HBIX HOHHTI/IP’I, q)YHKI_II/IOHaJ'ILHLIM SA3BIKOM H
CHMBOHHKOﬁ; YMCHHC HCIIOJIB30BaTh Q)YHKHHOHaHLHO'I'pa(bI/I‘leCKI/IC
MNpeaAcCTaBJICHUA JUIA OIIMCaHUuA n aHaJIn3a PCATBbHBIX SaBI/ICI/IMOCTefI;

OBJIQJICHHE OCHOBHBIMU CIIOCOOAMH TPENCTABICHUS] M aHAIM3a CTATUCTUYECKUX
JAHHBIX; HaJIM4YM€ TPEJICTABICHUA O CTATUCTHUYECKHMX 3aKOHOMEPHOCTSIX B
peaTbHOM MHpPE M O pPa3IMYHBIX CHOCO0aX WX HW3YYEHHUS, O BEPOSTHOCTHBIX
MOJICIISX;

YMCHUEC IMPUMCHATH U3YYCHHBIC ITIOHATUSA, PE3YJIbTAaTbl, METOJAbI IJId PCIICHUA 3aa1a4
MMPAKTUYCCKOr'0 XapakTepa W 3adad U3 CMCKHBIX AUCHUIUIMH C HCIIOJb30BaAHUEM
npu HCO6XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJTIOB, KAJILKYJIATOPA, KOMIIBIOTCPA.



OcHoBHas popma opraHu3aIy 00pa3oBaTEIHHOTO MPOIECCa — KIIACCHO-YPOYHAsi CHCTEMA.
[MpenycmarpuBaeTcs IpUMEHEHUE CIICAYIOIINX TEXHOJIOTHI 00y4YeHUsI:

TpaJULMOHHAs KJIACCHO-YPOUHas

UTPOBBIE TEXHOJIOTHH

3JIEMEHTHI IPOOIEMHOTO O0yUYCHHS
TEXHOJIOTUU YPOBHEBOH AuddepeHunanuu

3I0pOBbECOEPETarOIINe TEXHOJIOTHH
UKT

Buast 1 popMbI KOHTPOJIS: TIPOMEKYTOUHBIN, IPEIyNPEIUTEIbHBIA KOHTPOJIb; KOHTPOJIbHBIE
paboTHL.

ook wnE

TemaTn4ueckoe IJIAHUPOBAHUE

Kon-60 Kon-60
Ne Pazoen npozpammot Kon-¢0 KOHMPOIbHbIX 3auemos
nacoe pabom no pasoeny
1 BekTopbl. MeTo1 KOOpIUHAT. 19 1 1
2 COOTHOIICHUST MEKIY CTOPOHAMHU U
yrilaMu TpeyroyibHuKa. CKaisipHoe 12 1 1
POM3BE/ICHUE BEKTOPOB.
3 JlmHa OKPY>KHOCTH M IIJIOMIAh KpyTa. 13 1 1
4 JIBrokeHus. 8 - 1
5 006 akcrMoOMax reoMeTpuH. 2
6 HauanpHble CBeICHUS U3 CTEPEOMETPUH. 8
7 [ToBTOpEHMeE. 6 1
Hmozo: 68 4 4




KanennapHo-temaTnyeckoe IIaHNPOBaHHUE
MPOXO0KIEHHUs MPOTPAMMHOI0 MaTepuaJa

No/Ne ama ypoka no | /lama ypoka | Kon-60
Cooeprcanue mamepuana A P A P
YpOKO8 naawny no ¢pakmy | uacoe
BekTopsbl 8
1-2 [[Tonsitue BekTOpa 2
3-5 |CnoxxeHHe U BHIYMTAHUE BEKTOPOB 3
6 |YMHOXEHHE BEKTOpa Ha YHCIIO 1
7-8 [[IpuMeHeHHE BEKTOPOB K PEIICHHIO 3a/1a4 2
MeToa KoopaAMHAT 11
9-10 [KoopauHaThl BEKTOpa 2
11-12 |[Ipocreiimue 3a1a4n B KOOPAUHATAX 2
13-15 [YpaBHeHHE OKPYXKHOCTU. Y paBHEHUE IPSIMOM 3
16-17 |Pemrenue 3agau 2
18 Yemmuouii 3auem no meme «Bexmopuvi. Memoo 1
KOOpOuUHam)
19 Konmponvnaa paboma Ne 1 no meme 1
«Bexkmoput. Memoo koopounam
CooTHOLIEHUSI MEKTY CTOPOHAMH H yYIJIaMH
TpeyrojibHuka. CKajJsipHOoe Npon3BeaeHne 12
BEKTOPOB.
20-22 |CunHyc, KOCUHYC TaHT€HC yria 3
9396 COOTHOIIICHUST MEKY CTOPOHAMH U YTIIaMH 4
TPEyroJbHUKA
27-28 |CxansipHOE IPOM3BEICHUE BEKTOPOB 2
29 [Pemenwue 3amau 1
Yemmuwuit 3auem no meme «Coomnowenusn
30 |mesncoy cmoponamu u yznamu mpeyzoibHuKa. 1
Ckanapuoe npouszgedenue 6eKmopos)
Konmpononas paooma Ne 2 no meme
31 «Coomnowenusa mexcoy cmopoHamu u yenamu 1
mpeyzonvnuka. Ckanapuoe npouseéedenue
6EeKMOpP06»
JITMHA OKPYKHOCTH M IJIOIIA/Ib KPYyra. 13
32-35 |[IpaBuiIbHBIE MHOTOYTOJIBHUKH 4




36-39 |lnmHa OKpYKHOCTH M ILJIOMIAh Kpyra 4
40-42 |Pemenue 3amau 3
43 Ycemmuoii 3auem no meme «/Inuna 1
OKPYHCHOCHU U NIIOWAOL KPY2ay
44 Konumponvnas paboma Ne 3 no meme «/[nuna 1
OKPYHCHOCHIU U NIIOWA0L KPY2ay
JBu:xeHue
45-47 [[lonsatue nBmwxenus. CumMmeTpust 3
48-50 |[TapannenpHbIi TEPEHOC U TOBOPOT 3
51 |Pemenue 3agau 1
52 Ycemmuwuii 3auem no meme «/{eusicenuern 1
HauajbHble cBeIeHNsI U3 CTEPEeOMETPUH 8
53-56 |MHororpaHHUKH 4
57-60 [Tena n MOBEPXHOCTH BpAIICHUS 4
61-62 006 akcnomax reoMeTpun 2
IloBTOpEHHE 4
63-64 |[Pemenue 3amau 2
65-66 Hmozoean konmpoavnas paboma 2
67-68 |Pezeps 2
Hrtoro yacon 68




KanennapHo - TeMaTn4yeckoe JIaHNPOBaHMe N0 TeoMeTpuu 9 KJacca
(yueOnuk aBt.: JI.C. Aranacsa u ap win B.®. Byty30B u ap. «['eomerpus 7-9», M. «IIpocBericaue)

Tun/ Ilnanupyemuie pesynomameul 00yueHus Buowt u
Ne K-60 . dopmut
ypoxa Tema pazoena ypoka wac. dopma Oceoenue npeOMemHbIX 3HAHUIL vy Konmpon Jama
YpoKa
A
I'naBa IX. Bektopsl (84.) + 'maa X. Meroa koopaunat (114.).
[lonsiTe BekTOpa NHM | ®opmynnpoBaTh ONpelencHUs u | PeryasiTuBHble: CIL. BII
1-2 2 31M | wimocTpUpoBaTh MOHATHS BEKTOPA, €r0 JUIMHBL, | KOHTPOJIb, KOPPEKIHS, OLIEHKA. ’ 0 ’
KOJJTMHEAPHBIX U paBHBIX BekTopoB; | [lo3HaBaTeabHBbIE: Y
Cro)KeHue u MHM | MOTHBUPOBATh BBEICHUE IOHATUN M JEHCTBMH, | aHAIM3, CHHTE3, CpaBHEHHE, o00oOmenwue, | CII, BII,
3-5 | BBIUMTaHHE BEKTOPOB 3 31M | CBS3aHHBIX C BEKTOpaMH, COOTBETCTBYIOLIMMHM | aHAJOIWsA, CEpHALMs, KIacCUpUKaLus; VO, T,
C3VH | mpuMepaMu, OTHOCSIIUMHCA K (U3MUSCKUM | UCIIOJIL30BaHKE 3HAaKOBO-CHMBOJUYECKUX CP
Y MHOXEHHE BEKTOPOB VHM | BEKTOPHBIM BEIMYMHAM; IPUMEHSITH BEKTOPHI U | CPEACTB, MOJCIMPOBAHNE U IPeoOpa3oBaHue
6 Ha 9HCII0 1 31MM | AeWcTBMS ~ Hag ~ HUMHM TP PEIICHUH | MOAEJCH pa3HBIX TUIIOB; CIL BILT
C3YH | reoMeTpuuecKux 3a/ad. BBITIOJIHEHHE JICHCTBUH 110 aJITOPUTMY;;
TIpuMeHeHue THM MOJIBEICHUE TI0]] TOHSATHE. ) CI1, BIIL,
BEKTOPOB K PELICHUIO 3IM KomMmyHuKaTHBHBIE: KOHTPOJIb ZefcTBus | YO, T,
7-8 | 3amau 2 C3VH napTHepa, BBIPAKEHHE CBOMX MBICICH U | (P, PK,
apryMeHTaIus CBOETO MHEHUS c TP
YOC3 JOCTaTOYHON TOJHOTOM M TOUHOCTBIO. 3
Koopnunater BekTopa OOBSICHAT W  WUIIOCTPUPOBATH  MOHATUS | PeryjasiTuBHbIE:
WHM | mpssMoyrosbHOM CHUCTEMBI KOOpAMHAT, | KOHTPOJb, KOppekuusa, oueHka, Bonesag | CII, BII,
9-10 2 3UM | koopaMHAT TOYKM M KOOPAWHAT BEKTOPA; | CAMOPEryJISIlKs, BBIIOJIHEHHE MPOOHOTO CP,
BBIBOAMTH U MCIIOJB30BATh MIPU PEILICHUHM 3a/a4 | ydeOHOro  JecTBUST W (DUKCHUpPOBaHHE OJ0)
(¢opMynBl  KOOpAWHAT CEepeAMHBl  OTPE3Ka, | HHAUBUAYAIBHOTO 3aTPyAHEHHUS B MPOOHOM
[Ipocreiimue 3anaun B JUIMHBl BEKTOpa, PACCTOSIHUSI MEXJy JBYMS | JCHCTBHH.
KOOpJHUHATAX NHM | Toukamu, ypaBHEHHUS OKPYKHOCTH U TPSIMO. I[Ho3naBaTe/bHbBIE: CII, BII,
11-12 2 3UM | [lpumeHATH MOJIyYeHHbIE 3HAHWUA NPW PEIICHUU | aHalW3, CHHTe3, CpaBHeHue, o0OobOmenue, | CP, PK,
3aJ1a4 ¥ J10Ka3aTenbCTBa TEOPEM. aHaJIOTHs, CEpPHUAIHSI, KITacCU(DUKAITHS; YO

DopMUpOBAHUE MPEACTABIEHUN O CBI3U MEXKIY

HCIIOJIB30BAaHUEC 3HAKOBO-CHUMBOJIMYCCKUX




YpaBHeHue reOMETPUUYECKIMU u anreOpanvdecKuMH | CpeACTB, MOACIMPOBAaHHUE U MpeoOpa3oBaHue
OKPY>KHOCTH. NHM | noHsATHUAMH, MEPEBOJIE C SI3bIKa N€OMETPUU Ha | MOJIeNiel pa3HbIX TUIIOB; CII, BII,
13-15 | YpaBHeHue mpsMoii. 3UM | s3bIK anreOpbl M 00paTHO MpPU PEIICHWU 3a[ad | BBHIIOJIHEHHUE JCHCTBHUH MO allTOPUTMY; CP, PK,
Pemenue 3anau C3YH | (B TOM unCie U IPUKIATHOTO XapaKTepa). MOJBECHUE TIOJ TMOHATHE, YCTaHOBIICHHE T
HMPUYMHHO-CIIEICTBEHHBIX cBs3eil,
Pemenue 3anau JI0Ka3aTebCTBO
C3VH KommynukaTuBHble: kxoHTposub neictBus | CII, BII,
16-17 vOC3 nmapTHepa, BbIpaxkeHue cBoux Meicied u | CP, PK,
apryMeHTalus CBOETO MHEHMS c 1P
JIOCTAaTOYHON MOJHOTOH U TOUHOCTBIO.
Yemuwiii 3auem no YMeTh HaXOJUTh KOOPAMHATHI U JAJIUHY OXHOTO | [lpu  evinoanenuu  pabomuvl  yuawuiics
meme «Bexmopoi. BEKTOpPA, BHIPAKCHHOTO Yepe3 JAPYTHE BEKTOPHI, | 00I)ICeH noxasamso obs3amenvHble
Memod HCHONB3YSl CBOWCTBA ACUCTBHH C BEKTOPAMH, | pe3Viabmambl 00V4eHUs. C60U 3HAHUS 3
Koopounamy TPUMEHATh  METOX KOOPAWHAT ISl PEIICHUS | Onepayuii ¢ 6eKmopamu, npumenss npu
FEOMETPUUYECKUX  3aJ1a4; UCIIOJIBb30BATh | HE0OX00uMocmu couemamenbHbill,
ypaBHCHHE OKPYXHOCTH U MPAMOH U | nepeMecmumensHsill U pacnpeoeiumenbhblil
pelieHHH 3aJa4 M COCTAaBISTH YPABHEHUE | 3AKOHbI, GbIUUCIAMb OMUHY OmMpe3Ka Nno
18-19 K3Y | okpy>XHOCTH H TIpSAMOM IO YCIOBUSIM 3aauid. | KOOPOUHAMAM €20 KOHYOB8,  BbIUUC/ISMb
OmnpenensiTh B3aUMHOE IOJOXKCHUE TMPIMON U | KOOpOUHAMbL cepeouHul ompesxa,
Konmponvnas OKPY)KHOCTH, OKPYXKHOCTH M TOYEK, HUCIONB3YS | UCHOAb308aMb KOOPOUHAMHBIL MEmooO O
paboma Ne 1 no meme ypaBHEHHs OKPY)KHOCTH W KOOPIAMHAT TOYEK; | U3YUEHUS CEOUCME NPAMBIX U OKPYICHOCIEIL.
«Bexmopul. Memoo ONPENENIATh BHI M CBOMCTBA GUTYPHl O | BolnyCKHUK NOLYHUM 803MONCHOCD! KP
Koopounamy KOOPAHMHATaM €€ BEPIIHH. 061a0emb  6EKMOPHBLIM U KOOPOUHAMHBIM
Memodamu — Onid  pewlenus  3a0ay  Ha
8blYUCTeHUE U OOKA3AMENbCHIBO.
I'maBa XI. CooTHOIIEHNSI MeKIy CTOPOHAMM H YIJIaMH TpeyrojibHuka. CkajsipHoe npoun3BeeHne BeKTopos (124.).
CuHyc, KOCHHYC VHM DopMynpoBaTh u WIIIOCTPUPOBaTh | PeryasiTuBHbIE:
TaHTeHC yria 3M | OMPE/ICIeHHs CHHYCA, KOCHHYCA M TAHICHCA | KOHTPOJIb, KOPPEKIIHs, OLCHKA, CII, BIT,
20-22 C3yH | YrioB ot 0 mo 180°, BBIBOOUTH OCHOBHOE | BBRIMOJHEHHE MpoOHOTrOo yueOHoro nmeiictusi | CP, PK,
TPUTOHOMETPUIECKOE TOXKIECTBO M (HOPMYIHI | U (ukcrupoBaHue WHJUBUYAJIBHOTO 010)




CoOOTHOIIEHUS MEXKIY

npuBeAcHUs; (QOPMYNIHPOBaTh M OKa3bIBATh

3aTpyJHCHHS B TPOOHOM JICHCTBUH,

CTOPOHAMU U yTJIaMHU WHM | Teopembl CHHYCOB M KOCHHYCOB, IPUMEHSThH UX | TUIAHUPOBAaHHUE M MPOTHO3HPOBAHUE. CII, BIJ,
23-26 | TpeyronbHUKa 3UM | mpu pelieHuH TPEyroibHHUKOB; OOBSCHATH, Kak | [lo3HAaBaTeIbLHbIE: CP, PK,
WCTIONB3YIOTCSI TPUTOHOMETpUYECKUe QOpMYIIbl | aHajdu3, CHHTE3, CpaBHEHHE, O00OOIIeHHE, YO
B M3MEPUTENIBHBIX pab0oTax Ha MECTHOCTH; | aHAJOIHA, CEpHaLysl, KIacCupuKanms;
CkansapHoe HM (bopMynupOBaTh ONpPEAETCHUS YIVIa MEXIY | HCIIOJIb30BaHUE 3HAKOBO-CHMBOJIMYECKUX
POU3BENICHHUE 3pIM | BEKTOPaMH M CKalsPHOTO  MPOM3BE/CHUS | CPECTB, MOJCTUPOBAHHE H npeobpaszoBanue | CII, BII,
27-28 | BEKTOPOB C3yH | BEKTOPOB; BBIBOHTH ¢dbopMylly CKaJIsIpHOTO | MOJEJeH pa3HbIX THIIOB; CP, PK,
MPOU3BEIACHUSI Yepe3 KOOPAHHATBHI BEKTOPOB; | BBIIOJHEHUE ACUCTBUI M0 AITOPUTMY; @O, I1P
(dhopMynupoBaTh 1 00OCHOBBIBATh YTBEP)KICHHE | MOABEACHUE IOl TOHSTHE, YCTAaHOBJICHHUE
Pemenue 3amgau O CBOMCTBaxX CKaJSIpPHOTO TPOM3BEACHHUS; | MPUUYMHHO-CIEICTBEHHBIX CBsI3EH,
HCIOJb30BaTh CKaJIIPHOE MIPOM3BECHHUE | IOKA3aTEeIbCTBO, IIOMCK W  BBIACIICHUE
BEKTOPOB IIPHU PELICHUH 331a4. nHpOpMaITUH CI1, BII,
29 C:gg; KommynunkaTuBHbIe: wianuposanue | CP, PK,
v y4eOHOro  COTpYIOHHMYECTBA,  aJCKBAaTHOE T
UCTIOJIb30BAaHUE  PEYEBBIX CPEINCTB  UIs
pelIeHns KOMMYHHKAIIMOHHBIX 3ajau.
Ycemmuotii 3auem YMeTh pemaTh MPOU3BOIBHBIN TPEYTONIBHUK TI0 | [Ipu  evinonnenuu  pabomuvl  yuawuiics
no meme TPEM DJJIEMEHTaM, 3HaThb CHHYC, KOCHHYC H | Q0JdiCeH nokazams obsa3ameinbHble
Koumponvnasn tanrenc yrios 30°, 45°, 60° u yMeTh HAXOMUTH | Pe3yIbMmamol OOyUeHUsA:
paboma Ne 2 TPUIOHOMETPHUECKUE QYHKIHMHU YIIoB oT 0° 10 | 6bIHUCIAMb cKanapHoe npouseeoenue 3
no meme 180° ¢ mOMOWIBI0 TAGNHMI M KaIbKyJIsTOpa, | 6EKMOPOS,  HAXOOUMb 2Ol Medlcoy
30-31 «Coomnowenus K3y | MOHMMaTb CBS3b MEKAy BEKTOpaMH M HX | 6€KMopamu, YCmMaHagueamy
MeHcOy CHopoHamu u KOODJMHATAMHM,  ONpEJICIATh  yrod  MEKIY NepneHOUKYIaPHOCHb NPIMbIX.
yenamu BEKTOpaMHu, HCMOJIb30BaTh onpeielieHUe Vuawuiics nonyuum 603MOICHOCMb
mpeyzonbHuKa. CKaJISIPHOTO TPOM3BEACHUS U €ro CBOWCTBa B | OKA3amb  C6OU  YMEHUsn npu  peuenuu KP
Cranspnoe KOOpAMHATAaX  JJId  peueHus 3anad  u | MPeyeolibHUKOS.
npoussedenue JI0Ka3aTeNIbCTBA TEOPEM.
6€KmMopos»
I'maBa XII JJIMHA OKPY/KHOCTH M INVIOLIAAbL KPyra (134.).
IIpaBunbHbIE NHM | ®@opMysnupoBaTh ONpEAEIICHUE IPaBUIBHOIO | PeryjasiTuBHbIE: CII, BII,
32 MHOT'OyTOJIbHUK!U 31IM | MHOTOYTOJIBHUKA; ¢dbopmynupoBartb U | IUIaHUPOBaHUE, IieJenonaraiiue, KoHTpoiss, | CP, PK|
JIOKa3pIBaTb  TEOpPeMbl 00  OKPYKHOCTHAX, | KOPPEKIHA
OKpY>KHOCTE, UHM | ommcaHHOM OKOJIO npasuibHOro | IloznaBaTenbHbIe:
BIIMCAHHAS B 3MM | MHOTOYroJbHMKAa W BOHCAaHHOM € HEero; | aHajm3, CHHTE3, CpaBHEHHE, 000OIIeHHE, CIL, BII,
33 TIPaBUJIBHBIA MHOTO C3VH | BBIBOOWTH M HCHOJIB30BaTh (OPMYINBI sl | aHAJIOTHs, Cepranus, KiaccupuKaLys; CIZI,)?) K,
YTONBHUK BBIYHCIICHUS IIoIIa N MIPAaBHJIBHOTO | MOJABEAEHUE 110 TOHATHE, YCTAHOBJICHHE
34 OKpYKHOCTb, MHM | MHOTOYrONbHHKA, €ro CTOPOHBI M pajuyca | IPHYHMHHO-CIICACTBCHHBIX cesisedl, | Cry I,




OIIMCaHHasi OKOJIO 31M

MPaBUILHOTO MHOTO C3YH

YTOJIbHUKA

DopMynsl IS

BBIYMCIICHNE TUTOIIAIH

MPAaBUIIBHOTO MHM
35 MHOTOYTOJIbHUKA, €T0 31UM

CTOPOHEI U pannyca

BIIMCAHHOH

OKPY>KHOCTH

[ToctpoeHue NHM
36 MPaBUIBHBIX MHOTO 3UM

YTOJIBHUKOB

JnvHa oKpyKHOCTH NHM
37 31UM

[Tmomane kpyra NHM
38 3UM

JnuHa okpy>XHOCTH U

TUIOMIAb KpyTa.

CBs3b MEXIY

dopMysamMu IS NHM

BBIYMCIICHUS 3UM

39-40 N

TUIOIIaiel Kpyra u C3YH

IUIOIaAeil BIUCAHHBIX

Y OTMCAHHBIX

MPABHIIEHBIX

MHOTOYTOJIbHUKOB

Pewenue 3amau

41-42 C3VH

YOC3

BIMCAaHHOW OKPYXKHOCTH; pellaTh 3aJaud Ha
[IOCTPOCHNE MPABMWIBHBIX MHOTOYTOJIbHUKOB;
OOBSICHATh TOHSATUSl JJIMHBI OKPYKHOCTH U
IUIOIIAAN Kpyra; BBIBOAUTH (OPMYJIBI IS
BBIUUCIICHUS JJIMHBI OKPY>KHOCTH W JJIMHBI
OyTH, IJIOIIAAM Kpyra M IUIOLIagud KPYroBOTO
CeKTOpa; MpPUMEHITh JTH (GopMynsl mpH
pelIeHnu 3aaau.

MOCTPOCHUE JIOTUYECKON A (S005|
paccyXIeHuu, JIOKa3aTeIbCTBO,
CaMOCTOSITENTbHOE ~ CO3JIaHHWE  AJITOPUTMOB
JIESATCIIBHOCTH, BBIIOJHECHHUE JCHCTBUM IO
ANTOPUTMY;

OCO3HAaHHOE M IIPOU3BOJBHOE IIOCTPOEHHE
pE4eBOro BBICKA3bIBAHUS.
KoMMyHnKaTHBHBIE: BBIpOKEHUE CBOHUX
MBICJIEH M apryMEHTalMs CBOETO MHEHHS C
JIOCTaTOYHOW TONHOTOW W  TOYHOCTHIO,
aJIeKBaTHOE HCIOJIb30BaHNE pedeBbIX
CPEICTB Ul PELICHUS KOMMYHHUKAILIMOHHBIX
3amad, y4er Pa3HbIX MHEHHUH,
KOOpAWMHUPOBAHUC B COTPYAHHNYECTBC,
JIOCTH>KEHHE TOTOBOPEHHOCTEH.

CP, PK,
®O

CI1, BII,
CP,

CI1, BII,
CP

CI1, BII,
YO

CI1, BII,
YO

CI1, BII,
PK

CII, BII,
TP
CP, PK,




Yemnuuwii 3auem no
meme «/[nuna

HmeTth npeaAcTaBJICHUC 0 BIIMCAHHBIX H
OMNMMCAaHHBIX TMPAaBUJIBHBIX MHOI'OYI'OJIbHHUKAX,
3HATh (1)OpMyJ'II)I JJIs1 BBIYHUCJICHUS DJJICMCHTOB
MMpaBUJIIBHBIX MHOT'OYT'OJIbHUKOB, (I)OpMyj'H)I

Ilpu  ewvinoanenuu  pabomer  yyawuiics
00ICeH noKazama obs3amenvHbie
pe3yabmamol 0OyYeHUL:

BbIYUCTAMb  ONIUHBL  JIUHEUHbIX  DJIeMEHMO8

OKpYMHCHOCIU U 3
nA0Wads Kpyzar IUTOIAJM KPYra, KPYroBOTO CEKTOpa W JUTHHBI | pucyp u ux yaivl, UCHOIb3YS (POPMYIbl ONUHbL
OKPY)XHOCTH,  JYTH. YMETb  TPUMEHATH | OKPYICHOCHU U OAUHBL OYeU OKPYICHOCHU,
CBOWcTBa  ¢uryp TpU  HX  B3AUMHOM | (hopmyasl naowadeu ueyp;
PACTIONIOKEHHH U COOTHOIICHHH WX JIIEMEHTOB | 8bIYUCAAMb HAOWAOU, KPY208 U CEKMOPO8;
JUIS  pelIeHus] 3aJad Ha BBIYHCICHUE W | OIUHY OKPYIICHOCTU, ONUHY oyeu
43-44 K3Y | noxasarenscTBO. OKPYIHCHOCIU,
pewams  3a0auu  HA O0OKA3AMENbCMBO C
UCNONL308AHUEM dopmyn ONUHbBL
Koumponvnasn OKPYICHOCIU U OAUHbL Oy2U OKPYICHOCHIU,
paboma Ne 3 no Gopmyn nrowaoeu gueyp,
meme «/[nuna Boinyckuux nomyuum 603mMoiCHOCHb !
OKDYIHCHOCHU U BLIUUCTIAMD NIOWAOU PuU2yp, COCMABLEHHBIX KP
nI0wadsL Kpyzar u3 08yx unu Oonee ueyp, ¢ mom uucie
UCTIONBL3YST OMHOWEHUS PABHOBETUKOCTNU U
PABHOCOCMABNIEHHOCU. .
I'nasa XIII. JBusxxenue (84.).
45 IToHsTHE NBMKEHUS OOBACHATH, YTO TaKOE OTOOPa’KEHHE TIIOCKOCTH | PeryjsiTuBHbIE: CII, BII,
MHM Ha ce0s, U B KaKOM CIy4yac OHO HAa3bIBACTCS | KOHTPOJIb, KOPPEKIUs, OLCHKA, BOJICBas
Cummerpusi. OceBast JBIDKEHHEM TUIOCKOCTH; OOBSCHSTH, YTO TAKOE | CAMOPETYIISAIIHSL.
CHMMeTpHs, UM oceBas CHMMETpHS, LCHTPlbHAL CHMMETPHS, IMo3naBaTejabHbIE: CP. PK
46-47 | ueHTpanbHas C3VH napajuteTbHbINH MepeHoc u MOBOPOT; | aHAJM3, CHHTE3, CpaBHEHHE, 0000IIeHHE, d,)O ’
CUMMETpHs 00OCHOBBIBaTb,  4YTO  3TH  OTOOPAKCHHUS | QaHAJIOTUSA,  CepHalus,  KJIacCUUKAIUS;
IUIOCKOCTH Ha ceOs SIBJIAIOTCS JBHXKCHHSIMHM, | KOHTPOJIb M OLIEHKA MPOIIecca U Pe3yIbTaToB
TapasienbHblit TEM OOBSICHATh, KAKOBA CBSA3b MEXKAY JBHKCHHUSIMHU | ICATCIHLHOCTH, MOJICTUPOBAHUE "
TIEPEHOC U TOBOPOT UM W HATOKEHWIMH; WIUTIOCTPHPOBATL OCHOBHBIE | TIOCTPOCHHE, npeoOpa3oBaHue MOICIH CP. PK
48-49 BHIBI JBW)KEHHH, B TOM dYHcie ¢ TOMOIIb0 | KOMMyHMKATHBHBIE: IJIAHUPOBAHUE > 7T
C3VH KOMITBIOTEPHBIX MPOTPAMM. yueOHOTO  COTpPYIHHYECTBA, KOHTPOJIb @0
JEHCTBUST MapTHEpa, BBIPAKEHHE CBOWX
Pemenue 3amau MBICJIEH W apryMEHTAIMss CBOErO0 MHEHHS C
JIOCTaTOYHOM MOJHOTOW U TOYHOCTHIO. CIL BII
C3YH , BL,
50-51 vOC3 CP, PK,




Yemnuuwiit 3auem

Crpoutrh  00pa3sl  OTPE3KOB,  NPSAMBIX,
MHOT'OYTOJIbBHUKOB C IOMOIIbIO LEHTPAJIbHOM,
0CEBOM CHMMETPHH, MapalIeNbHOrO MepeHoca

Ilpu  evinoanenuu  pabomvl  yuauuecs
NOKA3bl8AIOM  CB0U  YMEHUs  CMpPOUmb
2eomempudeckue Gueypvl u ux oopasvl npu

no meme
52 «/leurncenuer K3V | 1 noBopoTa Ha 3afaHHbBIM Yroi, AOKa3bIBaTh | 3A0AHHOM 08UdICEeHUU c  NOMOWbIO 3
YTBEPKACHHUSA C TTOMOIIBIO TMOHSITHN IBIKEHUS | YEPMENCHbIX ~UHCIPYMEHmOos, U  umeem
1 €T0 CBOWCTB. B03MONCHOCb NOKA3AMb Me e YMEeHUs C
NOMOWBIO YUPKYIA U IUHEUKU.
I'maBa XIV. HauanbHble cBeeHHUs U3 cTrepeomeTpun (84.).
MHOrorpaHHUKd VHM OOBSCHATH, YTO TakOe MHOTOTPaHHHK, €ro | PeryjasiTuBHbIe:
3UM | TPaHu, p€Opa, BEpIIMHBI, IUArOHANIH, KAaKOW | KOHTPONIb, KOppekius, oreHka, Bonesas | CII, BIL,
53-56 C3yH | MHOTOTPAHHHK HA3BIBACTCA BBITYKIBIM, HTO | CAMOPEryIIsIHs, CP, PK,
Takoe n-yroilbHas Tpu3Ma, ee oOcHoBaHUs, | [lo3HaBaTe/bHbIE: 010)
OOKOBBIE TpaHH u OOKOBeIE pEOpa, Kakas | aHANMW3, CHHTE3, CpaBHEHHe, 0000meHwe,
Tena u moBepxXHOCTH nmpu3Ma  Ha3bIBaeTCs  NpSIMOM M Kakas | aHAJOTHs, CepUaIls, KiacCH(UKaIIMs;
BpaIleHus HAaKJIOHHOM, YTO TaKOe BBICOTA MPHU3MBI, KaKas | UCIOJb30BaHUC 3HAKOBO-CUMBOJINYECKUX
mpu3Ma Ha3bIBaeTCs MapajuIeNeNnuIieioM | | CPEeCTB, MOAEITUPOBAaHUE U IpeoOpa3oBaHme
KaKOM rapasuIeeuIe] Ha3bIBAETCS | MOJIETIel pa3HbIX THIIOB;
MPSIMOYTOJIbHBIM; bopMynupoBaTh U | IOABEAEHUE II0J MOHATHE, YCTAHOBJIICHHUE
00OCHOBBIBaTh ~ YTBEPKJICHUS O CBOMCTBE | MPUYMHHO-CIIEACTBEHHBIX CBsI3EH,
IUaroHaliell Tapaienenumnena W O KBajapaTe | MOCTPOCHHE JIOTUYECKON e
AraroHaJIu MpsAMOYTOJIbHOTO MapaJlICJICnuIcaa, paCCY)I(I[eHI/Iﬁ, BBIBECACHUC CHeI[CTBI/Iﬁ,
OOBACHATH, YTO TaKOe O00BEM MHOIOIPAHHHUKA; | KOHTPOJIb U OIEHKA MPOIEcca U Pe3yJIbTaToOB
VHM | BPBOMHTE (c MOMOIIIBIO TIPHHIATIA Kapanbepn) | neqaTeapbHOCTH, JHOKa3aTeIbCTBO; OCO3HAHHOE
3UM dhopmyiy 00BEMa MpSMOYTOJIBHOTO | U Opou3BOIbHOE mnocTtpoeHus pedeBoro | CII, BII,
57-60 C3yH | Mapannenenumesna; OOBSACHAT, KaKol | BhICKa3bIBAHMS. CP, PK,
MHOTOTPaHHHK Ha3biBaeTcs mnupamunoir, uro | KommyHnkaTuBHbIe: TUIAaHUPOBAHUE 0]

TaKoe OCHOBAaHHWE, BEpIINHA, OOKOBBIE TPaHHU,
O0okoBble pEOpa M BHICOTA THPAMUABI, Kakas
MUpaMHUia Ha3bIBaeTCs NMPaBHILHOM, YTO TaKOe
anodemMa NPaBUIBLHOH HHPaMUIbl, NPUBOIUTH
(bopmyity 00bEMa MUPaMUJIbl; OOBACHSTh, KAKOE
TEJI0O HAa3bIBAETCS MWJIMHAPOM, YTO TaKOE€ €ro
0Cb, BBICOTA, OCHOBaHMs, paguyc, OOKoBas
MTOBEPXHOCTh, oOpasyrolue, pa3BEpTka
OOKOBOH TMOBEPXHOCTH, KaKMMHU (opMyiIamMu
BEIpQXAIOTCS O00BEM W Iom@aab OOKOBOWM

y4eOHOro COTPYAHUYECTBA;
MOCTAaHOBKA BOIIPOCOB M cOOp MHPOPMAIIHH;

pa3pcuiCHue KOH(i)J'II/IKTOB, IIPUHATUC
pCUICHUA U €TO pain3alusd;
YIIpaBJICHUC IIOBCACHHUEM napTHEpa,

TOYHOCTb W IIOJIHOTA IpHU apryMmEeHTAllUU U
BBIPAXXCHUU CBOUX MBICIICH.




MOBEPXHOCTH LWIMHAPA; OOBACHATH, KakKoe
TEJI0 Ha3bIBAETCS KOHYCOM, YTO TaKOE €ro OCh,
BBICOT4, OCHOBaHHME, OOKOBas MOBEPXHOCTb,
oOpa3yoiue, pa3BépTKa 00KOBOI
MIOBEPXHOCTH, KaKUMHU bopmynamu
BBIPAXKAIOTCSI 00BEM KOHyca M  IUIOMIAdb
OOKOBOH TOBEPXHOCTH; OOBSACHITH, Kakas
MMOBEPXHOCTh Ha3bIBaeTcsa chepoit U Kakoe Telo
Ha3bIBAETCSl IAPOM, UYTO TaKoe paguyc u
araMeTp cdepsl (mapa), KakuMu (QopMyIamu
BBIpaKaroTcsl 00bEM IIapa M IUIOMmanb cepsl;
n300pakaTb W pAacHo3HaBaTh Ha PHCYHKax

IpU3MY, napanenenumiesm, UpaMHULy,
LHWIMHAP, KOHYC, 1Iap.
00 akcmomax O3zHakomIIeHne c CUCTEMOM akcuoM, | PeryasiTuBHbIe:
reoMeTpuu MOJIOKEHHBIX B OCHOBY M3YYEHHUS Kypca | KOHTPOJIb, KOPPEKLHS, OLECHKA
UM | TeoMeTpun, ¢dopmupoBanue npeactasieHus o0 | [To3HaBaTeJbLHbIE: } CP
61-62 C3yH | AKCHOMATHYECKOM  TOCTPOCHUH TEOMETPWH. | IOCTPOCHHE  PEYeBBIX  BHICKA3BIBAHME B PK
dopMHUpoBaHHE TPEACTABICHUS 00 OCHOBHBIX | YCTHOW M MHCBMEHHOU (popme. DO
JTanax pas3BUTHS TE€OMETpUH, paccMoTpeHne | KoMMyHMKaTHBHbIe: IUTaHUPOBAHUE
TE€OMETPUH B UCTOPUYECKOM Pa3BUTHH HAYKH. y4eOHOT0 COTPY/IHUYECTBA;
MIOCTaHOBKA BOIIPOCOB ¥ cO0p MH(opManmu.
Pewenue 3anau Cucrematusanys 3HaHMH 10 TeMaM Kypca | PeryasiTuBHbIe:
reoMeTpun 7-9 KiIaccoB, COBEPIICHCTBOBAHHE | KOHTPOIIb, KOPPEKIIH, OIICHKA
HaBBIKOB pemieHus 3anad.  Popmuponanue | [lo3HaBaTeJbHbBIE: PK
YMEHUS pelIaTh 3aJaud ¢ KpaTKHUM OTBETOM, C | KOHTPOJIb U OLIEHKa IIpoLecca U Pe3ysibTaToB CK’
63-64 C3YH | BoiOopoM 0TBeTa, C Pa3BEPHYTHIM DPELICHHUEM. | AEATEIBbHOCTH BK,
YOC3 | IloBTOpeHHE anropuTMOB pemieHus 3amad Ha | KoOMMyHMKATHMBHBIE:  BBIPAKEHUE CBOHUX YO’
JI0Ka3aTeIbCTBO. MBICIIEM C JOCTaTOYHOM TMOJHOTOM U T ’
TOYHOCTBIO;
WCIIOJIb30BaHNE KPUTEPHUEB TSI 0OOCHOBAHHUS
CBOETO CY)KJIEHHUSI.
Hmozoean 3HaThb OCHOBHOM TEOpPETHYECKMI MaTepuan 3a
KOHmMpObHan KypcC IUIaHUMETPHH M YMETh PelaTh 3a1a4yH 1o
paooma TeMaM Kypca OCHOBHOM IIIKOJIBI.
65-66 K3V | Ucnonp3oBath mpuOOpETEeHHBIE 3HAHHUS U KP

YMCHUA [UIA PCHICHUA TMPAKTUYCCKUX 3adad,
CBA3aHHBIX C HaXO0XJICHUEM TI'COMETPHYUYCCKHUX
BCJIIMYHH.




Pezepe

67-68 2

[IpuHsATHIE COKpAlLCHHUS:

NHM — u3zyyenue HOBOro Marepuasia

3UM — 3akperieHue U3y4eHHOr0 MaTrepuania

C3VYH — coBepiiieHCTBOBaHUE 3HAHW, YMEHUM, HABBIKOB
YOC3 — ypok 0000IIeHNS ¥ CHCTEMAaTH3aI[uU 3HAHUH
K3V — koHTponb 3HaHMI U yMEHUI

T —Tect

CII — camonpoBepka

BII — B3aumornpoBepka

CP — camocTosarensHas paboTta

PK — pabora no kaproukam

@O — dpoHTANBHBII OMTPOC

VYO — yctHbIit onpoc

1P — npoBepouHas paboTta

3 —3ayer
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