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IHHOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aiisa o0yuaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHoBe DenepasbHOrO0 roOCyJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CpPeAHEro oOuiero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIUN POCCUHUCKOTrO
oOpasoBanus. Peanuzanusi mporpaMMbl 0OECIICYMBAET OBJIAJICHUE KIFOYEBHIMU KOMIIECTEHITUSMHU, COCTABIISIONIMMH OCHOBY
JUISL CaMOpa3BUTUSI U HEMPEPHIBHOTO 00pa30BaHUsl, IETOCTHOCTh OOMIEKYJIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOTO Kypca reoMETpUM Ha YpOBHE CpefHero oOmiero oOpa3oBaHMsl O0YyCIOBJIEHA MPAKTHUYECKOM
3HAYUMOCTBIO METANPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYYCHHS TEOMETPHH B HANPABICHUN JIMYHOCTHOTO PA3BUTHS
oOyuaroruxcsi, popmupoBaHus GyHKIMOHATFHOW MAaTEeMaTHYECKOW TPaMOTHOCTH, U3YUYCHUS APYTHX YUICOHBIX TUCITUTIINH.
PazButre y oOydarommuxcs NpaBWIBHBIX MPEJACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHHH PEATIbHOTO U MJICAIHOTO, XapaKTepe OTPAKCHUS MaTEeMaTUYeCKOW HAYKOM SIBIICHUN U MPOIIECCOB PEabHOTO
MHpa, MECT€ TEOMETPUHU B CHCTEME HAyK M POJM MATEeMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHWU M B TMPAKTHUKE
CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIMXCS, a TAakKKE€ KadeCTB MBIINUICHHS, HEOOXOTUMBIX IS
aJlanTalyuyd B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus sBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, Tak Kak 00ecreurnBaeT
BO3MOKHOCTh U3YYCHHS KaK IUCIUILINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUICHHE, GOPMUPYEMOE TIPHU U3YICHHH O0YJAOITUMUCS MIOHATHHHBIX OCHOB T€OMETPHUH M TTOCTPOSCHUH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHHUS] TCOMETPUUYSCKHUX 3aJ]1a4, YMCHHUE BBIIBUTATh M ONIPOBEPTraTh TUITOTE3bI
HEIMOCPEICTBEHHO MCIOJIB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (U3HKH.

YMeHrue OpueHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JIEATEIHHOCTH YEJIOBEKA.
OpueHTarus 4eIoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIMAILHOTO ObITHS, (DOopMa OTpaskeHUS
OKPYXKAIOIIEero MHpa, YCIIOBHE YCIICIIHOTO TO3HAHUS M aKTHMBHOTO IMPEOoOpa3oBaHUs JEUCTBUTENbHOCTH. OnepupoBaHue



POCTPAaHCTBEHHBIMU OO0Opa3zaMu OOBEIUHSET pa3Hble BBl YYEOHOW W TPYAOBOW JCSATEIBHOCTU, SIBISIETCS OJHUM U3
MPOo(eCCHOHATTEHO BaXXHBIX KAadeCTB, MOATOMY akKTyajdbHa 3amada (OPMHPOBAHUS Yy OOYYAOIIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TOJITOTOBKE K IMPaKTUYECKON
NEATEIBHOCTH 110 MHOTUM HAIIPaBIICHUSIM.
Llens ocBoeHUs mporpaMMbl yueObHoro kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00ydeHHUs] — 00I1e00pa3zoBaTeIbHOE U
OOILIEKYIbTYpPHOE pa3BUTHE OOydYaIOMIMXCS Yepe3 oOecleyeHue BO3MOKHOCTU MPUOOPETEHUS! M HCMOJIb30BAHMS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO
MPOIOJIKEHUS 00pa30BaHUS MO CHEIUATIBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTOJIb30BAHUEM T€OMETPHH.
[Iporpamma 10 reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAdeHa [JIs1 OOydYaloIIMXCS CPEeIHEeW IIKOJbI, He
WCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPYJIHEHUN Ha YpPOBHE OCHOBHOTrO 001Iero oopasoanusi. Takum oOpazoM, oOydaromnirecs
Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTEeMaTUYEeCKHUE YMEHHS, CBSI3aHHbIE CO CHEUU(PUKON TEeOMETpUU WU
HEOOXOJIUMBIE JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YYUTh FeOMETpHUI0 Oosee
IyOOKO, €CJIU B JaJdbHEUIIIEM BO3HUKHET HEOOXOIMMOCTh B TECOMETPUUECKUX 3HAHUSAX B TPOPECCUOHATIBHOU JIEATEIIbHOCTH.
JlocTikeHre e OCBOCHMSI MPOrpaMMbl 00ECIIEUMBAETCS PEUICHUEM COOTBETCTBYIOMIMX 3aaad. [IpuopuTeTHhIMU
3ajlauaMu 0CBOeHHs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:
e (opmMupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HAaHHME €€ B3aUMOCBSI3H C
OKPY’KaIOIUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJEJISIX, MO3BOJISIIOIIUX OMUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOILIETO MUPA;

e (QopMupoBaHuE yMEHHS pAaCIO3HABaTh HA YEpPTEk,axX, MOJCISIX W B pPEaTbHOM MHUPE MHOTOTPAHHUKH M Tela
BpallCHUSI;

e OBJIQJICHHE METOJaMU pelIeHUs 3a7a4 Ha TOCTPOSHUS Ha U300paKEHUSX TPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TOHATHSMH O MHOTOTPAaHHHUKAX W TeJlax BpaIICHUS U UX
OCHOBHBLIMH CBOMCTBaMUu;

e OBJIAJICHUE aJTOPUTMAMHU pPEUIEHHUS OCHOBHBIX THUIOB 3ajad; (OpMUpOBAHHE yMEHHUS TPOBOJUTH HECIOXKHBIC
JIOKa3aTeIbHbIE PACCYKJICHHS B X0JI€ PEIIEHUs CTEPEOMETPUUECKHUX 3aJ1ay U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM;



e Pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaronmxcsi, IO3HABATEIbHON aKTHUBHOCTH,
HCCIIEIOBATENICKUX YMEHUN, KPUTUYHOCTH MBILIJICHNUS;

e (dopmupoBaHre (QPYHKIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOW T€OMETPUU: YMEHHE pPaclO3HABaTh IPOSBICHUS
r€OMETPUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEANIbHBIX >KU3HEHHBIX CUTYaIUSX U TMPU WU3YYECHUU
JIPYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (pOpMYIHpPOBATh UX Ha S3bIKE
T€OMETPUU U CO3[1aBaTh T€OMETPUUECKUE MOJIEIHU, IPUMEHATh OCBOCHHBIN T'€OMETPUYECKUI alIapar sl PEIICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3371a4, HHTEPIIPETUPOBATH U OLIEHUBATh MTOJIYYEHHBIE PE3YIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO IPOIPAMMBI SIBJIIETCS BKIIOYEHUE B KYpPC CTEPEOMETPHUH B HaUaJIe €ro U3y4eHUs 3aj1ad,
pelaeMbIX Ha YpPOBHE MHTYUTHBHOI'O IIO3HAHHUS, U ONpPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT PA3BUTHUIO JIOTMUYECKOIO M MPOCTPAHCTBEHHOI'O MBIIIICHUS, CTUMYJIUPYET NPOTEKaHHWE HHTYUTHBHBIX
ITPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue oTHAaETCA HArISAHO-KOHCTPYKTUBHOMY METONY OOYYEHHS, TO €CThb TEOPETUYECKUE 3HAHHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTbH IPEIMETHO-NIPAKTUYECKOW AECATEIBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yuyalxcs B Kypce CTEpeoMeTpUr MPOBOAUTCS 3a CUET PEIICHHUS 3a/1a4 Ha CO3/1aHKe MTPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha
OTIepUpPOBaHUE NMPOCTPAHCTBEHHBIMU OOpazamu. Co3znaHue odpasza MpOBOAMUTCS C OMOPOM Ha HArJSAHOCTh, @ ONEPUPOBAHUE
00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT HATJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIep KaHUsI.

OcHoBHBIE cozepxkaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 kimaccax: «MHororpanHukmn», «lIpsiMble n mrockoctu
B IPOCTpaHCTBe», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B IPOCTpaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUM
pacnpezienigieTcss He TOJIbKO IO COJAEp)KaTeNbHBIM JIMHUSAM, HO M IO rojaM OOy4YeHHsl Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHUs.

Conepxanue o00pa3oBaHHsA, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ylbTaTaM OCBOEHHS pabouyell MporpaMmel,
pacnpenenéHHbIM 10 ToaM 00y4YeHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI OBIIAJCHUE T€OMETPUUECKUMU MOHATUSIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO M MOCTYNATEeNbHO, C COOMIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAINUCH B OOIIYI0 CUCTEMY I€OMETPUUYECKUX MPECTaBICHUNH 00yUYaroluXCcsl, paciuupsist U yriuyosss eg,
o0pa3yst IpOYHbIe MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu oTBoauTCs 2 yaca B Heaemto B 10 kimacce u 1 wac B Henmemo B 11 kiacce, Bcero 3a JBa rojaa
o0yueHnus - 102 y4eOHBIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHSTUSA cTepeoMeTpur. Touka, TpsiMasi, MJIOCKOCTh, MpocTpaHCTBO. [loHsATHE 00 akCHMOMaTHUYECKOM
IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacrosioxkeHne NpsAMbIX B IPOCTPAHCTBE: MEPECEKAOIINUECS, NapaUIEIbHbIE U CKPELIUBAOIIUECS IIPSMBIE.
[TapannenbHOCTh NMPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAIIIENBHBIE MPSAMBIE B MPOCTPAHCTBE; NAPALIEIBHOCTh TPEX
MPAMBIX; MAPALICTBHOCTh MPSIMOM M IUIOCKOCTH. YTJbl C COHANpPAaBICHHBIMA CTOPOHAMH; YTrOJl MEXAY MPSMBIMU B
npoctpancTBe. IlapajuielbHOCTh  IIOCKOCTEM: IMApPAJUICNIbHBIE IUIOCKOCTH; CBOMCTBA MApaJUIEIbHBIX IUJIOCKOCTEM.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPadAp, KyO, Mmapajuiesienuie]; TOCTPOSHUE CEUCHUM.

[IepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSIMBbIE MTapaJJICIbHbIE U
MEPNEHAUKYIISIPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYJISIPHOCTH MNOPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOH
MEPIEHAUKYIISIPHON MIOCKOCTH. YTJbl B MPOCTPAHCTBE: YO MEXIY NPSMOU U TIOCKOCTBIO; IBYTPAHHBIN YTOJl, JIMHEWHBIN
yroJl ABYrpaHHoro yria. [lepneHauKynsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT IPSMOU 10
MJIOCKOCTH, TIPOEKIUS (UTYPHI Ha TUIOCKOCTh. [lepneHANKYISpHOCTh TUIOCKOCTEH: MpPHU3HAK MEPHEHIANKYISPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHOrorpaHHUKHU

[TonsiTME MHOTOTpaHHMKA, OCHOBHBIC 3JEMEHTHl MHOTOIPAHHWKA, BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH;
pa3BEépTKa MHOrorpaHHuka. lIpusma: N-yronpHas npusma; TpaHu U OCHOBAHUsS NMPU3MBIL;, NPsAMas U HAKJIIOHHAs MPU3MBI;
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MbI. [lapamienenumnes, mpsMOYTOJIbHBIN MapajieNIenuIe]] U ero cpoiictaa. [lupamuna:
N-yrojgpHas MUpaMuja, TPaHU U OCHOBAaHHME MHUPAMUbLI; OOKOBas W TOJHAs MOBEPXHOCTh MUPAMMJIBI; TPaBWIbHAS U
yCceu€HHasg TNUpaMuAa. OIJEMEHThl MNpU3Mbl M nupaMuibl. [IpaBuibHBIE MHOTOTPAHHUKHU: TOHSTHE MPABUIBLHOIO
MHOTOTPAaHHMKA; NpaBWIbHAs NpU3Ma W MPABUIIbHAS NHUPAMUJA; NpPaBWIbHASA TPEYrojbHas NUpaMuAa U MPABUIIbHBIN



teTpadap; KyO. IlpencraBieHne o mpaBHWIBHBIX MHOTOTPAHHUKAX: OKTAa3Jp, NOJEKadap U ukocasap. CeueHus MpU3Mbl U
ITAPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CUMMETPUU B
NUpaMUAAX, HapAJJICIICIUIIE1ax, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé€Opa, AuaroHanu, yriel. [lnomaas O0KOBOW MOBEPXHOCTU U MOJIHOM
MOBEPXHOCTH MPSIMOM NPU3MBI, IUIOIIAJb OCHOBAHMW, TeOpeMa O OOKOBOH IMOBEPXHOCTH MpsAMOM mnpusMsbl. Ilnomans
OOKOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABWJIBHON MUPAaMUJBI, TEOPEMA O IJIOMAAU yceu€HHON nmupamuibl. [lonarue o6
00béMe. OOBEM NMUpPaMHIbI, TPU3MBI.

[Tono6uble Tena B npocTpaHcTBE. COOTHOLIECHUS MEXKIY IIOLIAASIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TE.

11 KUIACC

Tesa Bpamuenus

[Munuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MUIMHAPUUYECKON MOBEPXHOCTU, OCh IUJIWHIPUYECKON MOBEPXHOCTH.
[unuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIIOMIAAb, OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yroIIre KOHUMIECKOW MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MmoBepxHOCcTU. KoHyc:
OCHOBAHHE M BEpIHMHA, 00pa3yroIias U OCh; IJIOMAlb OOKOBOM M MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrone u
BBICOTA; OCHOBAHMS U OOKOBAsl IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETpP; IUIONMAAL MNOBepXHOCTH cdepbl. Bzaumuoe pacnonoxenue cdepsl U
MJIOCKOCTH;, KacaTelbHas INIOCKOCTh K cepe; mionanb chepsl.

N3o0pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpaimieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN OKoJIo cdephl; chepa, BmucaHHas B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO Mapajijiesienuneaa u
cnenctBus u3 He€. O0bEM muIMHApa, KoHyca. OO0bEM 1mapa u miomaab chepsl.

[TonoGubIe Tena B mpocTtpancTBe. COOTHOMIEHUS MEXKIY TJIOMIAISIMU MTOBEPXHOCTEN, 00bEMaMU MOAO0OHBIX TETI.



Ceuenuss nwimHApa (MapaiebHO W NEPHIEHIAUKYJISIPHO OCH), CEYEHHs KOHyca (MapajUieIbHOE OCHOBAHMIO MU
IIPOXOJAIIIEE YePEe3 BEPLIMHY), CEUCHMSI LIapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE
BekTop Ha III0CKOCTH U B pocTpaHcTBe. CII0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. Pasioxenue
BEKTOpPaA MO TPEM HEKOMILIaHAPHBIM BekTopam. IIpaBuio napauenenunena. Pemenue 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIPAaBUJI JIEUCTBUM ¢ BeKTOpamu. lIpsMoyronpHas cuctemMa KoopauHar B npoctpancTse. Koopanuarsl Bexkropa. [Ipocreiimme
3a/1a44 B



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 IpeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

I'paxxpanckoe BocMTaHKE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKA 00YYaIOIIerocs KaKk aKTMBHOTO M OTBETCTBEHHOI'O 4JI€HA POCCHMCKOTO
oO1ecTBa, IMPEACTaBICHUEM O MaTeMaTHYECKMX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
rpaXJIaHCKOTo oOIlecTBa (BBIOOPHI, OMPOCHI W IMp.), YMEHHUEM B3aUMOJICHCTBOBAaTh C COLMAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMU U HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH, YBAXXEHUS K MPOIUIOMY M HACTOSIIEMY POCCHHCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHKCHUSIM POCCUMCKUX MATEMATUKOB W POCCHUKMCKOM MaTeMaTHYECKOH
IIKOJIBI, K UCITOJIb30BAHUIO 3TUX JOCTHUKEHUN B IPYTUX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JTYXOBHBIX IICHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJICHUS, CBI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICATECIBHOCTHIO YUYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIOYass ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEeH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHBIX BUOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHMSI MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpEecax 3JI0pOBOTO M Oe30macHOTro oOpasza
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHMS K CBOEMY 30pOBBIO (340pOBOE MHUTaHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUM U
OTIbIXa, peryiasipHas (Qu3ndeckas aKTUBHOCTBH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, IMPU 3aHITHSIX CIHOPTUBHO-
03JI0POBUTEILHON JAEATEILHOCTHIO.



TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWS; MHTEPECOM K pa3ndHbIM cdepam npodeccHoHaTbLHOMI
NESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHEIOOp OymyIiei
npodeccur U peanu3oBbIBATH COOCTBEHHBIE XU3HEHHBIE IIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY
o0pa3oBaHMIO M CamMOOOpPa30BAaHUIO HA MPOTSHKEHUM BCEH J>KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYAaCTHIO B PEIICHHUU
NPaKTUYECKUX 33/1a4 MaTEeMaTUYECKON HAIPABICHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BIIMSHUS COLMAbHO-PKOHOMHYECKUX MPOILIECCOB HA
COCTOSIHUE TIPUPOJAHON U COIMATILHOM Cpeibl, OCO3HAHUEM TJI00ATIEHOTO XapaKTepa dKOJIOTHUECKUX Mpo0sieM; OpUeHTAINEH
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAHUM JJIs pelIeHus 3a1a4 B 00JIaCTH OKpYXKalolel cpeibl, INTAHUPOBAHUS MOCTYIKOB U
OLICHKM UX BO3MOYKHBIX IMMOCIICICTBUN I OKPYKAIOLIEH CPEBI.

I{eHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, TOHMMAaHWEM MAaTeMAaTHYeCKOW HayKh Kak cdepbl YeIOBEUECKOW IesATEIbHOCTH, JTAamoB €€ pa3BUTUS U
3HAYMMOCTH ISl pa3BUTHs LIMBUIN3ALMK; OBJIAJICHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTHYECKOW KYJIbTYpPOU KaK CPEACTBOM
MO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENBCKYIO NEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4yeOHOro rmnpeamera «MareMaTHKa» XapaKTepU3YIOTCs
OBJIAJICHNEM YHUBEPCATLHBIMA HO3HAGAMEIbHIMU OCliCMBUAMU, VHUBEPCANTbHLIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU,
VHUBEPCANbHBIMU Pe2YTSAMUBHBIMU OCUCMBUSIMU.

1) Vhueepcanvhvie nosnasamenvhvle Oeticmeus, obecnewusaiom opmuposanue 6aA308blX KOSHUMUBHBIX NPOUECCO8
00yuarowuxcst (0c60eHUue Memo008 NO3HANUSL OKPYHCAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTIe008AMENbCKUX Onepayull,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBble Jornvyeckue 1eMcTBUS:



BBISIBJISITh M XapaKTEPU30BaTh CYLIECCTBEHHbIC IPU3HAKU MAaTEMATHUYECKUX OOBEKTOB, MOHIATHI, OTHOIIEHUNA MEXIY
NOHATUSMH;, (OPMYIUPOBATH OMpEACNICHUS MOHATUN; yCTaHABIMBATh CYIICCTBEHHBIM MpPHU3HAK KiIacCUUKALUH,
OCHOBaHUS 1151 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (JOPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHbBIE, €IUHUYHBIC,
YaCcTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPEAJIaraTh KpUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTh BBIBOJABl C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MaTEMaTHYECKUX YTBEPKIACHUU (IpssMblE M OT IPOTHUBHOIO),
BBICTpPaNBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL;

BBIOMPATHh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELICHUs, BbIOMpaTh Haubosee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciiegoBarejbLCcKue 1eHCTBUA:

MCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
MPOTHBOPEYHE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE WM JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HMCCJIEIOBAaHHWE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTU4YeCKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IpoIECCaMH;

caMOCTOSITeNIbHO  (hopMynupoBaTh 0OOOIIEHHST M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOCHUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHI;

MIPOTHO3WPOBATh BO3MOYKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATH MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

PabGora ¢ unpopmaumeii:



BBISIBIISATH JeUIUTH HTHPOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA HAa BOMPOC U JIJISl PEILICHUs 3a/1a4K;
BbIOMpaTh HMHQOpPMAIIMIO M3 HCTOYHHKOB pA3UYHBIX THUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYPHUPOBATh MHPOPMALIUIO, IPEJCTABIATE €€ B PA3IMUHbBIX (POpMax, HILTIOCTPUPOBATH IpadudecKu;

OILICHUBATh HAAEKHOCTh MH(OPMAIIUU IO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom CcoopMuUpoSaHHOCmMs COYUATbHBIX HABLIKOB
00YYaAIOUUXCHL.
Oo0wenue:

BOCIPUHUMATh U (HOPMYJIMPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU M LEISIMH OOILEHUS; SICHO, TOYHO,
I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XO1y PELICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XOJ€ OOCYXIEeHHus 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJEMBI, pEIIaeMON 3aJauH,
BBICKA3bIBaTh MJICH, HAICJICHHbIE HA IOMCK PELIECHHUS; CONOCTABISATH CBOU CYXKIECHUA C CYXKICHUSIMH JPYrUX
YYaCTHUKOB Juajnora, oOHapyXHBaThb pa3jMyMe M CXOACTBO TMO3MIMI; B KOPPEKTHOW ¢opMe (PopMyIHUpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PEIICHUs 33Jaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3EHTAUUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

MOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON W UHIUBUIYAIbHOU pabOTHI MPU PEIICHUH YYeOHBIX 3a/1ad4;
MPUHUMATH 11eJThb COBMECTHOM NIEATEILHOCTH, TUITAHUPOBATH OPTAaHU3AIMI0 COBMECTHOM paOOThI, pacIpeIesiTh BUIbI
paboT, TO0roBapuUBaThCs, OOCYXKIATh MPOIIECC U PE3YIbTAT PabOoThI; 00001aTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TPyHmnoBbIX ¢dopmax padboTel (0OCYXJIeHHS, OOMEH MHEHUM, «MO3TOBbIC IITYPMB» U HWHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThI M KOOPAMHHUPOBATH CBOM ACHCTBUS C APYTHMMH WICHAMH KOMAaHJIbI; OIEHWBATH
KadeCTBO CBOETO BKJIa/ia B OO MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHUS.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, obecneuusarom Gopmuposanue cMviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABBIKO6 JIUYHOCMU.



Camoopranusanus:

e COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3aa91, BRIOMPATH CITOCO0 PENICHHS C YIETOM UMEIOIITUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU IO3HABATENbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
MPOIIECCOB, UX PE3YJILTATOB; BIAJAECTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKON 3a4auH;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33a/1a4Hd, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAIJICHHBIX OLIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yjbTaTa L€ U YCIOBUSIM, OOBSICHATh NMPUYUHBI JOCTWKEHUS WM HETOCTHKCHHUS
pe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, IPSAMas, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHM U CIEICTBUS U3 HUX IPU PEILICHUH T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMM: MAPAJUIETBHOCTD U NEPIEHAUKYJISIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBaTe B3auMHOE pacioio’KeHUE MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBIN YIroJl, TpaHU JABYTPaHHOTO yriia, peOpo ABYTPAHHOIO yria; JIMHEWHBIA YroJl
JIBYI'PAHHOTO YyTJja; rpajyCHas Mepa ABYTPaHHOIO yria.

OneprpoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBI M HEBBITYKJIbI MHOTOTPAaHHHK, 3JEMEHTHI MHOTOTPAaHHMKA,
MIPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MMpamMuaa; Mpu3Ma, NpsMOyroJbHbINA Napajuienenunes, Kyo).



Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i KiaccU(PUKanuu (BBIMYKIBIE UM HEBBITYKJIIbIC
MHOTOTPAaHHUKU; PABWJIbHBIE MHOTOIPAaHHUKH; MPSMbIC U HAKIIOHHBIC MIPU3MBbI, TapaJICICIIUIIC I ).

OnepupoBaTh MOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJNHATH (BBIHOCHBIC) IJIOCKHE YEpPTEKH W3 PHUCYHKOB
IPOCThIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3amaunm Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WM alropuTMam, MPUMEHSsS HU3BECTHBIE
AHAJIMTUYECKUE METObI MPU PEUICHUU CTAHAAPTHBIX MAaTeMaTHYECKUX 3aJa4 HAa BBIUMCICHHE PACCTOSIHUN MEXIY IBYMS
TOYKAaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEXIY CKPEITUBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3amaum Ha HaxoOXXJEHHWE TE€OMETPUYECKUX BEJIMYMH 1O 00pas3laM WM alropuTMam, MPUMEHSS HU3BECTHBIC
AHATUTHYECKME METOJbl NpPH pEUIeHUH CTaHAAPTHBIX MAaTeMAaTHMYECKMX 3aJad Ha BBIUMCIEHUE YIJIOB MEXIY
CKPEILUBAIOIIUMHUCS MPSMBIMH, MEXIY MIPSMOU U IIIOCKOCThIO, MEXY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruucnares 0o0bEMBI U TUIONIAU TMOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMHUlia) ¢ MpUMEHEHUEM GOopMYIL;
BBIYHMCIISITH COOTHOIIEHUS MEKY IIOMIAISIMH MIOBEPXHOCTEH, 00bEMaMH MO JOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSIMU: CUMMETPHUS B TPOCTPAHCTBE; LIEHTP, OCh U ILUIOCKOCTh CHUMMETPHH; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUU QUTYPBI.

N3Bnekath, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaXx,
MPEJCTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTy reomeTpuyeckue (PaxThl NI PEIICHUS CTEPEOMETPUUYECKHUX 3aJlay, MPEIOoJIaraloidX HECKOJBKO IIaroB
pEIIeHUs, €CIIM YCIIOBUS PUMEHEHUS 3a1aHbl B ABHOU (popme.

[IpumeHsTs mpocTeliline NPOrpaMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMbI TPHU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4.

[IpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KU3HU, PACIIO3HABATH IMPOSIBIICHHE 3aKOHOB
Tr€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOSy4eHHBbIE 3HAHUS HAa MIPAKTUKE: aHATU3UPOBAThH PEabHbIC CUTYAIlMU U MPUMEHSTh U3YYEHHbIE MOHITHS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeMaTH4YeCKu C(HhOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATH PEabHbIE CUTYAllUU HA SI3bIKE



reoMeTpun, HCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHH U TCOPCM, aIlliapara aﬂre6p51;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUICCKNX BCIIMIHNH.

11 KJTACC

OnepupoBaTh MOHSATUAMU: HIIMHAPUYECKAs MOBEPXHOCTh, OOpa3yIOMIUE HWJIUHIPUYECKON MOBEPXHOCTH; LWIUHJIP;
KOHUYECKas IOBEPXHOCTh, 00pa3yrolre KOHNYECKON MOBEPXHOCTH, KOHYC; c(pepruueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NMOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHWE CEIMEHTA, BHICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAHHE
LIapOBOI'O CJI0sI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisate 00bEMBI U IIIOIIAIM TOBEPXHOCTEHN TeI BpallleHUs, TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BIUCAHHBIA B cepy M omucaHHBIM OKoJiOo cepbl; cepa, BnrMcaHHas B
MHOTOTPAHHMK WJIU TEJIO BPAILICHHUS.

BbIYucIsSTh COOTHOIIEHUS MEKTY TUTOIIAISIMHU TIOBEPXHOCTEW U 00bEMaMU MOJOOHBIX TETl.

N300paxkats u3ydaeMbie (UTYPhI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEPXYy, COOKY, CHU3Y;
CTPOUTbH CEYEHUS TEJ BpaLCHUS.

N3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BBHIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax,
MPEJCTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BrINoHATE 1EUCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpPA HA YHCIIO, OOBACHATh, KAKUMHU
CBOIICTBAaMM OHH 00JIaqar0T.

[IpuMeHATH MpaBUIIO MapajuIeIenuIe/a.



OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpPA, YroJl MEXAY BEKTOPAaMH, CKAJIIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOpPA HA YMCIIO, YIOJl MEXKIY BEKTOpPaMH, CKAIIPHOE IPOU3BEACHUE,
pacKIIabpIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOW CHCTEME KOOPAMHAT.

[IpuMeHsATh reomeTpuyeckne (PakThl ISl PEIICHUsS CTEPEOMETPUUYECKHX 3aJ]lay, MPEANOoJIararliX HECKOJBKO IIaroB
pELIeHMs, €ClIA YCIIOBUS PUMEHEHHUS 331aHbl B ABHOU (popme.

Pewrars npocreiimme reoMeTpuYeCcKre 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pewlare 3amauyn Ha [0Ka3aTesIbCTBO MATEMATHYECKUX OTHOLICHUNM M HAXO0XIACHUE TIEOMETPUYECKUX BEIUMYHUH II0
oOpa3laM Win alropuTMam, MPUMEHssI U3BECTHBIE METO/IbI IPU PEIICHUH CTAHIaPTHBIX MATEMATUYECKHX 3a/1a4.

[IprMeHATh NpOCTEHIINE NPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI TIPU PEIICHUU
CTEPEOMETPUYECKHX 3a4ad.

IIpuBOoaNUTH MpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE WU JKU3HHU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE.

[IprMeHATh NOy4EHHBIE 3HAHUS HA MTPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTYAllUH U MPUMEHSITh U3yYEHHBIE TTOHSATHS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeEMaTH4YEeCKU C(HhOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAbHbIE CUTYAllUU HA S3bIKE
reOMETPUHU, UCCIIEI0BATh TOCTPOSHHBIE MOJIEH C MCITIOIb30BAaHUEM F€OMETPUUECKHUX OHATUN U TEOPEM, almapara ajareopsl;
pelaTh NPakKTUYECKHUE 3aa4H, CBA3aHHbIC C HAX0XKICHUEM F€OMETPUYECKUX BEJIMYHH.

KOOpJMHATax. Yoyl Mexay BekTopaMu. CKaJSIpHOE MPOU3BEACHNE BEKTOPOB. BBIUKMCIIEHHE YITIOB MEXAY NPSIMBIMU U
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsn4yecTBo 4acos DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTHIPSMBIX U TUIOCKOCTEH
3 [lepneHIUKYISIPHOCTBHIPSAMBIX U IUIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBIMHOTOTPAHHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 1+1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5+1 0




11 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPeCyPChI
TemnaBpamenust 12
OOBéMBITEN 5 1
BekTopbl 1 KOOpIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpEHME, 0606meH“I/Ie, 7 1
cHCTEMaTH3alUsA3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue Aara mupposkie
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThbI padoTbI pecypes!
OCHOBHBIE OHSTHS CTEPEOMETPHU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuia n3o0pakeHus 1
Ha PUCYHKaX: U300paKeHUS B:
TIJIOCKOCTEH, MapauieIbHBIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsTus: nepecexaronuecs A
IUIOCKOCTH, TIEPECEKAIOIIMNECS IIPSAMAast 1 5_' hpttp://zadachi.mccme.ru/
Y TIJIOCKOCTh
[lonsTHs: nepecekaroumecs A
MJIOCKOCTH, TEepeceKaroluecs nmpsmas 1 5_'
1 IJIOCKOCTh '
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
M300pakeHre MHOTOTPaHHUKOB Ha 1 A: hpttp://zadachi.mecme.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX B:
yepTexkax
HavanwsHbie cBeneHus 0 Kyoe u
nupaMujie, UX pa3BEPTKU U MOJIEIH. 1 A: hpttp://zadachi.mecme.ru/
CeueHust MHOTOrpaHHUKOB. CTapToBas B:
JIMarHocTHuYeckas pabota
A:
HavanwsHbie cBeeHNs 0 KyOe u 1




ApaMuJe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOrOIrpaHHUKOB

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUH U CIEACTBHSI U3 HIX
ITousiTe 00 aKCHOMAaTHYECKOM

IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITonsatue 06 akCHOMAaTUYECKOM

IIOCTPOCHUH CTCPCOMCTPUHN: AKCHOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

hpttp://zadachi.mccme.ru/

10

TToustue 00 aKCHOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

11

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpECEeKArOIUecs,
napajuiesIbHbIe U CKPEIUBAIOINECs
IpsiMbIE

hpttp://zadachi.mccme.ru/

12

[TapamienpHOCTH IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
nmapaJlyiCJIbHBIC ITPSAMBIC B
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSAMBIX

hpttp://zadachi.mccme.ru/

13

14

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

hpttp://zadachi.mccme.ru/




15 YTOM MLy TPAMEIMI B A hpttp://zadachi.mccme.ru/
IIPOCTPAHCTBE b:

16 VYros Mexay IpsMBIMU B A:
IIPOCTPAHCTBE b:

17 [TapannenbHOCTh IIOCKOCTEMH: A: hpttp://zadachi.mccme.ru/
napasJiesIbHble INIOCKOCTH B:

18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH 2
[Ipocreiimme mpocTpaHCTBEHHBIE A

19 (burypsl Ha MIOCKOCTU: TETPadAp, KyO, 5 hpttp://zadachi.mccme.ru/
napaJiesienume,|

20 [TocTpoenue ceueHuit 2

21 [TocTpoenue ceueHuit 2 hpttp://zadachi.mccme.ru/
KonTponbnas padora Nel no teme

99 "[Ipsimble U TUIOCKOCTH B A:
npoctpaHcTse. [lapamienbHOCTb B:
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyYIAPHOCTD NPSMOM U A

23 IJIOCKOCTH: NIEPIICHIUKYIISIPHBIE 5: hpttp://zadachi.mccme.ru/
IpsIMble B IPOCTPAHCTBE

24 [IpsimMble mapasienbHble U A:
MEPIIEHIUKYIISIPHBIE K IMJIOCKOCTH B:

o5 [IpsiMble mapasienbHble U A:
NEPIEHAUKYIISPHBIE K MJIOCKOCTH B:

26 HpmH?K HEPHCHARKYIEpHOCTH A hpttp://zadachi.mccme.ru/
IPSIMO U TUIOCKOCTH B:




27

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMON U TUIOCKOCTH

28

29

Teopema o npsamon
MEPIEHANKYISIPHOMN TIJIOCKOCTH
Teopema o npsimoit
MEePIEHIUKYISIPHON IIJIOCKOCTH

o> o» 02

hpttp://zadachi.mccme.ru

30

Teopema o npsamon
MEPIEeHIUKYIAPHOM MIOCKOCTH.
[TpomexyTouHas JUarHoCTUYECKas
pabora.

bt

hpttp://zadachi.mccme.ru/

31

[lepneHuKymnsp ¥ HAKIOHHBIE:
paccTosHUE OT TOYKH [0 IIIIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

hpttp://zadachi.mccme.ru/

32

33

34

[lepneHuKymnsp ¥ HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OTHPSAMOMN 10 TNIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOUKH J0 IJIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH

o

35

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

hpttp://zadachi.mccme.ru/

36

37

JIByTrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria
JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

o @x2 o2

hpttp://zadachi.mccme.ru/




[lepneHUKyYISIPHOCTD IIJIOCKOCTEM:

38 MPU3HAK NEPIECHAUKYISIPHOCTH IBYX 2 hpttp://zadachi.mccme.ru/
IJIOCKOCTE '
IlepneHuKyISIPHOCTD MIJIOCKOCTEM: A
39 MPU3HAK MEPIEHAUKYISIPHOCTH IBYX 5_'
IIJIOCKOCTEN '
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX .
IIJIOCKOCTEN '
. A:
41 Teopema o TpEX neprneHANKyYIIpax . hpttp://zadachi.mccme.ru/
. A:
42 Teopema o Tpéx nepneHAUKYISIpax .
. A:
43 Teopema o TpEX nepreHANKYIApax .
KonTponbnas padorta Ne2 no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U A:
wiockocteil" u "Yribel Mexy B:
MPSIMBIMU U TUIOCKOCTSIMU"
IloHsiTHE MHOTOIpAaHHUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOI'PaHHUKA, BBIITYKJIbIE hpttp://zadachi.mccme.ru/
Y HEBBINTYKJIbI€ MHOTOTPaHHUKHY; B:
pa3BEPTKAa MHOIOTPaHHUKA
[Tpu3ma: N-yronpHas pu3Ma; rpaHu U
46 OCHOBAHUS IIPU3MBL; IIpsIMast U A: hpttp://zadachi.mccme.ru/
HaKJIOHHAs MTPU3MBIL;, OOKOBast U B:
TOJIHAsl TOBEPXHOCTh MPU3MBbI
o A
47 [Tapannenenunen, npsIMOYTOJIbHBII




nmapaJjijieJICnmIica u €ro CBOMCTBA

48

[Mupamuna: N-yroapHas MUpaMUAa,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTH
nmupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

hpttp://zadachi.mccme.ru/

49

HpaBI/IHBHLIe MHOI'OI'paHHUKH:
IIOHATHUC ITPABUIIBHOI'O
MHOIr'OrpaHHUKa, IpaBrUJIbHaA IIpHU3Ma
W IpaBUJIbHAaA MApaMuia; ImpaBruibHas

TpeyroJibHasi MUpaMuaa U NPaBUIIbHbBIN

TeTpadap; Kyo

hpttp://zadachi.mccme.ru/

50

51

[Ipencrasnenue o MpaBUIBHBIX

MHOTOTpaHHUKaX: OKTa3p, T0AEKadIp

U UKOCaIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUH B TUPaMUJIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

hpttp://zadachi.mccme.ru/

52

53

Briunciienue 2j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, TUIOLIab OCHOBAaHHM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MIPSAMOM TPU3MBI

hpttp://zadachi.mccme.ru/




[Tnomans 60KOBOI MOBEPXHOCTH U

54 MOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI, A:
TeopeMa o IO OOKOBOMA B:
MOBEPXHOCTU YCECUEHHOU TTHPAMHUIBI
55 KonTponbnas padota Ne3 mo teme A:
"MHororpaHHuku" B:
.. A: )
56 [Tousitue 00 00BEME . hpttp://zadachi.mccme.ru/
.. A:
S7 O0BEM nupamMuIbI .
.. A:
58 O0BEM nupamMuIbI .
.. A:
59 O06BEM TUpaMuIBI E.
.. A:
60 O06BEM TUpaMuIBI E.
.. A:
61 O0BEM npu3MBbI E.
.. A:
62 O0BEM npu3MBbI E.
.. A:
63 O0BEM npu3MBbI .
64 KonTtpomnbHast pabota Ne4 o reme A:
"O6BEMBI MHOTOI'PaHHUKOB" B:
[ToBTOpenue, 0600IIEHNE A
65 cucreMaTtu3anus 3Hanui. [loctpoenue E: hpttp://zadachi.mccme.ru/
CeYeHH B MHOTOI'paHHUKE '
66 [ToBTOpeHME, 0000IIEHNE A:




67

68

cHCTEeMaTHu3anus 3HaHuN. Beranciaenne
pacCTOSHUM: MEXIY JIBYMS TOUKAMH,
OT TOYKH JI0 MPSIMO, OT TOUYKH /10
TJIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU

Hroroas koHTpOabHast paboTaNeS

[ToBTOpeHmEe, 0600IIEHNE
cUcTeMaTu3alus 3HaHui. Berancnenue
YIJIOB: MEKIY CKPEIIHBAFOIIUMUCS
MPSIMBIMH, MEKIY MPSMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YIIIOB,
YTJIOB MKy TUIOCKOCTSIMU. MTOroBas
JTUarHocTU4yeckas padora.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

5+1




11 KJIACC

Ne

n/
It

Temaypoka

Cdepa u map: nieHTp,
paauyc, 1uamerp;
TUIOIIAIb
MIOBEPXHOCTHU Cephl
Bzaumuoe
pacnosioxeHue cepsl
¥ TUTOCKOCTH;
KacaTeJIbHas
TUIOCKOCTH K cdepe;
iomaapb chepsl
N300paxkenue cgepsl,
Iapa Ha TJIOCKOCTH.
Ceuenusimiapa

[unuaapuyeckas
MIOBEPXHOCTb,
oOpa3yromue
LUJUHIPUYECKOU
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
MOBEPXHOCTHU
Hunuuap: ocHOBaHMS

1 OOKOBas
MIOBEPXHOCTH,

KoanuecTrBouacos

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

Jdarauszyue
HUA

JJIeKTPOHHBbIeNU(POBBICOOPA3OBATEb
Hblepecypchl




o0pa3zyroias 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOM TTOBEPXHOCTH

N3o6pakenue
HUWJIMHAPA HA
mockocty. Pazséprka
uuiuHapa. CeyeHus
HUIMH]Ipa
(TUTOCKOCTEIO,
napajuiebHON UITn
NEPIEHANKYIIIPHON
OCH LIUJIMH/IPA)
Konunueckas
MOBEPXHOCTb,
oOpa3ymorue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHOBaHue u
BEpIIIMHA,
oOpa3syromas 1 oCh;
IUIOIAaAbs OOKOBOH U
MTOJIHOW ITOBEPXHOCTH

10

Y ceu€HHBIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh

N3ob6pakenune konyca




11

12

13

14

Ha MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOJIALIEH uepe3
BEPILUHY)
KomOunanus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

MHOrorpaHHuK,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIH B
TEJIO BpalCHUS

[TousTue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell
O0béMUMINHpA,
KOHYca

15

16

O06béM mapa u
TJI01IA s Cheps
ITomo6HEIe Tena B
MIPOCTPAHCTBE.
CooTHoIIeHUS MEXY
TJIOIIASIMHU




MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
Tl

17

KontponpsHas pabora
no temam "Tena
BpanieHus" u
"O06BembI TEN"

18

19

Bekrop Ha mi1ockocTu
U B IIPOCTPAHCTBE
Cnoxenue u
BBIUNTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
a4uCIIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUTAHApHBIM
BEKTOpaM.
[IpaBunonapannenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJT
JEUCTBUMH C
BEKTOpaMu

23

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3a1auu B




KOOpJAMHATAX

24

VYron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

26

27

28

29

Brruucnenue yrioB
MEXY MPSMbIMU U
MJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I TIPH
pEIICHUHN
FEOMETPUUECKHUX
3aJa4

KonrponbHas pabora
1o teme "BekTopsl n
KOOpJMHATHI B
npocTpaHcTae"

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHUi. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHue,
000011IeHE U
CHCTEMAaTU3allHs
s3Hannii. OCHOBHBIE




burypsi, GpaxThl,
TEOpeMBbI Kypca
IUTAHUMETPUH

30

IToBTOpeHwue,
000011IeHNE U
CHCTEMAaTHU3allHs
3HaHWUH. 3aga4u
IJIAHUMETPUU U
METO/IbI UX PEIICHUs

31

32

33

[ToBTOpeHwue,
00001IeHNE U
CHCTEMaTH3aIus
3HaHUU. 3agaun
MJIAHUMETPUU U
METO/IbI UX PEIICHUS

IToBTOpEHNME,
000011eHne U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
CTepeOMETpUH

W TOroBaskoHTpoJIbHA
spabota

34

IToBTOpEHME,
000011IEHE N
CHCTEeMAaTHU3allHs
3HAHUMN




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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