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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
OPeIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, MU TPAJUIMKA POCCHHCKOTO OOpa30BaHMA.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH OOYUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (OpMUPOBAHHS
(YHKIMOHATIHHOH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
PazBute y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU
FeOMETPUUECKUX aO0CTpaKIUi, COOTHOIIEHUU PEAbHOTO U UCAlbHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYECHHs KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIIUIeHHE, (HOpMUPYEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKU JIOTUYECKHX YTBEPKIACHUH B XOJI€ pEIICHUS
TEeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSL MPU pEIIeHUH 3a7ad eCTECTBEHHO-HAy4YHOIro IUKJIAa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHne OpHeHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NeSITeTHHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MTPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €0 COLMAIBHOTO OBITHS, (hopMa OTPaXKEHUs OKPYKAIOILIEr0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeCTBUTEIILHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NESTEIHHOCTH,
SBISIETCS OAHMM W3 TPOPECCHOHATBHO BaXXHBIX KAdeCTB, IIOATOMY aKTyaJbHa 3a/ava
(bopMHpOBaHUs Y 00YJAIOMIIXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIEHUS] — CYIECTBEHHOT0 KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH JESATeIbHOCTU I10
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS TTpoTrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
necTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIELITHOTO POI0JKEHUsT 00pa30BaHuUs 110
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCIIOJF30BAaHUEM T€OMETPHH.



[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeIHa3HaueHa AJIs 00YYaroMXCs CpeiHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPy/IHEHUH HA ypOBHE OCHOBHOIO OOIIETO
obOpazoBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOHUTH OOIIHE
MaTeMaTHUYeCKUe YMEHHUs, CBSI3aHHbIE CO Crenu(UKON reOMETPUH U HEOOXOAUMBIE I KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTb M3YyUUTh F€OMETpHIO Oojiee
nIyOOKO, €CIIM B JATbHEWUIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHHUSX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS POrpaMMbl 00eCIIeUrBAETC PEIICHUEM COOTBETCTBYIOLIUX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISTFOTCSL:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIBTYpHl H

0CO3HAHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;
e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpalleHUs Kak o
BOXHEHIINX MaTEMaTHYCCKHX MOJIENSIX, MIO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHUSI OKPYKAIOIIETO MUPA;

e (QopmupoBaHuE yMEHHs DPACIIO3HABATh HA 4YEPTEKaxX, MOJENIAX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeNax BpallleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1a4; ()OPMHUPOBAHHE YMCHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCyk JCHHUS B  XOJI€  pPELICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHEC WHTCIUICKTYaIbHBIX M TBOPYECKMX CIOCOOHOCTEH  0OydJarommxcs,
MO3HABATEIIBHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (opmupoBanue (GYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: yYMCHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUSCKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUAX W MPH H3YYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEHl W 3aKOHOMEpPHOCTEW, (QopMyIupoBaTh WX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'E€OMETPUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis pPeIIeHUs NPaKTHKO-OPHUEHTUPOBAHHBIX — 3aJad,
WHTEPIPETUPOBATH U OIICHUBATH MOTYUYCHHbBIE PE3yIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMEI SIBJISIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUH B
Hayvajie ero M3yYeHHs 3a/1a4, PellaeMbIX Ha YPOBHE HHTYUTHBHOTO MTO3HAHUS, U ONPEICIIEHHBIM
0o0pa3oM opraHm3oBaHHas paboOTa HaJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO H
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIUPYET TMPOTEKAHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JaTbHEHIIEMY U3YUCHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOY4YeHHsS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-MPAKTHYCCKOM
JeSATSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUAIIUXCS B KypCce CTEPEOMETPUHN
MPOBOAMTCA 3a CYET pPELICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OTIepUPOBAaHUE MPOCTPAHCTBEHHBIMU oOOpazamu. CozmaHue oOpaza MPOBOAMTCS C OMOPOM Ha
HaTrJSITHOCTD, 8 ONEPUPOBAHKIE 00Pa30M — B YCIOBHUSAX OTBIICUEHUS OT HATJISTHOCTH, MBICTIEHHOTO
M3MEHEHHS ero UCXOJHOTO COJepKaHUSI.



OcHOBHBIE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «lIpsiMble U IIIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN PaCIIPENeIsaeTCs HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM oOOy4YeHHs Ha YpOBHE CpEIHEro OOUIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpeieaEHHbIM 0 TogaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATEIbHO M IMOCTYHATeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CUCTEMY T€OMETPUYECKHUX NPEACTABICHUN 00yJYaromuxcs,
pacumpsis ¥ yrayousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

JlesITeIbHOCTD YYUTES ¢ Y4€TOM NMPOrPaMMbl BOCIIUTAHUSA:

e [pUBIEKATh BHHUMaHHE OOydYarOIIMXCS K 0O0CyXkJaeMoil Ha ypoke HHpOpMalLuH,

AKTHUBU3ALIMS I03HABATEIbHON JAESITENbHOCTH 00y4atoIEerocs;

®  YCTaHaBIMBAaTb JOBEPUTEJIbHbIE OTHOLICHUS MEXIY YUYHUTEJIeM U OO0y4arolMMHCS,

CIOCOOCTBYIOIIME TTO3UTUBHOMY BOCIIPHATHIO TPEOOBAHUHN U MPOCHO yUUTENS;

e noOyxIaTh oOyyarommxcs coOJoAaTh Ha ypOKE MPUHLMUIBI Y4eOHOM TUCIUILUIMHBI U

CaMOOpraHu3alNH;

®  UHUIMHUPOBATh 00YyYAIOIINXCS K 00CYKIEHHIO, BRICKa3bIBAHUIO CBOETO MHEHUS, BEIPA0OTKE
CBOET0 OTHOLIEHHUS 110 TIOBOJ1Y MOJIy4aeMOM Ha ypOKe COLMaIbHO-3HaYMMON HH(POpMALUY;

e  BbHICKA3bIBaTh CBOM MHTEpPEC K YBJIEUEHHUSM, MeUTaM, >KM3HEHHBIM IlJIaHaM, MpodieMam
JeTell B KOHTEKCTe coJiepkaHus yueOHoro mpenmera «['eomerpusi»;

®  [pUBJICYb BHUMAHHE 00YYAIOIIUXCS K TYMaHUTAPHBIM MpoliemMaM 00IIeCcTBa;

®  [POEKTUPOBATh CHUTyallMd M COOBITHS, pPAa3BUBAIOLIUE KYJIbTYpy NEPEKUBAHUN U
LIEHHOCTHbIE OPUEHTAlUU PEOCHKA,;

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCEro 3a JBa roga ooydyenus - 102 yueOHBIX daca.

VYuebnuk: ['eomerpus. 10-11 knaccsl: yueO. 1t 0011e006pa3zoBar. yupex1eHui: 6a30Bblil 1
npodui. ypoau / JI.C.Aranacsu, B.®.byty3os, C.b.Kagomues u np. - M.: [Ipocsenienue.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TNIOCKOCTb, TpoCcTpaHcTBO. [loHsTHe
00 aKCMOMaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

B3anmHoe pacnonoxeHue NpsiMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECs, MapaJyieIbHbIE 1
CKpeluBaronecs mnpsmelie. [lapamienbHOCT, TPSAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHbIE TMPSAMbIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX MPSMBIX; MapaJICIbHOCTD
NpPSAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBJIICHHBIMM CTOPOHAMH; YIOJl MEXAY NpPSIMbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTHU: TETPAdIP,
KyO, apajjieNienumnea; IoCTPOCHHE CEYCHUIA.

[leprieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: MEPHEHIAUKYJSAPHBIE TMpPsAMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN TIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YIOJ MEXIY HNPSIMOU U IUIOCKOCTBIO; IBYIPAHHbBIN YIOJl, TMHEHHBIN yroi
JIByrpaHHoro yria. llepneHauKyJsisp W HaKJIOHHBIE: PACCTOSSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHUEe OT MPSAMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TIOCKOCTh. [leprieH Ky ISpHOCTh
IJIOCKOCTEH: MpU3HAK MNEpPHEeHAUKYISPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NepHEHANKYISIpAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOrOrpaHHUWKa, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIbIE H
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipyu3ma: N-yroiapHas npu3Ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuja, TPaHU M OCHOBAaHHWE NHUpaMHUIbl, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPaMUJIBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUja. OJIEMEHThl Mpu3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpaMua; MpaBHIbHAS TPEYTOJIbHAS MUPaMUJIa U IPAaBUIIbHBIN TeTpadap; Kyo. [Ipeacrasienue o
MPaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CedeHus: mpU3Mbl U TAPAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans 60xoBOi
MOBEPXHOCTH M TIOJTHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsIMON mipu3Mbl. [Inmomaas GOKOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIHHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHON mupamuabl. [ToHstre 06 00péme. OOBEM mupaMubl,
MIPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIAIMU TMOBEPXHOCTEH,
00bEMaMH MOTOOHBIX TEII.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTbH, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, O0pa3yomias M OChb; IUIOMIAJlb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaib chepsl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpalllEHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOT'O Mapajljiesienumneaa u cieacTsus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpancTBe. CI0KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
[TpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yl B KOOpAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnienue yrioB MeXAy NpsSMBIMH M IUTOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMmbl yueOHoro mpenmera «MaremaTHKa
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBIECHUH, HPOLEAYp TIpaxkIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKOM NACHTUYHOCTH, YBAKEHHS K MPOIIJIOMY U
HACTOSIIIEMY POCCHUHCKONW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHKEHUSM POCCHUICKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHSATH MaTeMaTHYeCKHMe 3HAaHWUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIIECHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-030POBUTEIIHLHON
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIONIO0US; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaTBEHON NIeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3OBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUIECKON HAITPABICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIBTYPhl, IMOHUMAHUEM BIHUSHHUS COILHUAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIsl PEHICHUs 3a/7a4 B 00JACTH OKPYXKAIOMIEH Cpefbl, TUNIAHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKON HAayKH Kak C(epsbl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYPOU KaK CpPEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IIPOEKTHYIO M UCCIIENI0BATENIBCKYIO JEATEIbHOCTh MHINBULYAJIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHBIMU — Pe2YAAMUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHeHUe 102UHEeCKUX, UCCIe008aAMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayuel).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbBIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHSA JJIs1 0000IICHHS
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, ANHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX; IPEIIaratb KPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIFOUEHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

e BbIOMpaTh cHocob pemieHusl y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEIICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLTUE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AOKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMHU;

® CcaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjbTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IIPOTrHO3UPOBATH BO3ZMOKHOC Pa3BUTHUC IIPOLECCA, a TAKKC BbIAIBUT'ATh ITPCATIOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaom c@hopmuposanHoCcmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATb NACHU, HALICJIICHHBIC HA IOUCK PCUHICHUA,; COINOCTABJIATH
CBOM CYXXICHHA C CYKACHUSAMU APYIrUX YUYaCTHUKOB AHaJIora, O6Hap}I)KI/IBaTI) pasiniuc
U CXOJCTBO IO3MLMI;, B KOPPEKTHOH Qopme (opMynupoBaTh pa3zHOTIAcUs, CBOU
BO3PaXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUIEHUS C Y4YETOM 3ajiad NMpe3eHTAlud U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelieHun yueOHbIX 3a/1ay; TPUHUMATh 11eJIb COBMECTHOU JeSATEIbHOCTH, IIJIAHUPOBATh
OpTaHM3aIMI0 COBMECTHOW paboThl, pachpeneisTh BHUIbI pabOT, MOTOBapUBATHCA,
o0cykJaTh MpoIlecc U pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX TIOJIEH;
y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cyx aeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD) U UHBIE); BBIMIOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUS
C IPYTUMU YJIeHAMU KOMAaH/bI; OIICHHBATh KA4€CTBO CBOETO BKJIa/Ja B OOIIHMI MPOIYKT
0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTI.
Camoopranusanus:

COCTaBJIAITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ y4éToM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHQOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMH
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CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELIeHUS MaTeMaTH4ecKOi
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAaXOIUTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOYKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUUA T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccudunumpoBaTs B3aUMHOE PaCcTIONIOKEHUE MPSMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOIO yTJja; TMHEHHBINA yrol ABYTPAaHHOTO YIJIa; FpaaycHas Mepa JBYTPaHHOTO yria.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIbII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBath OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MMpamMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napasuiesienumnes, Kyo).

KnaccudunupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiIacCU(UKALUU
(BBIMMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE MPU3MBI, TApAIUICTICTTUTICIBI).

OnepupoBaTh NOHATHSAMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHITH PUHIIHUITBI TTOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CTpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BHIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemmath 3a1aun Ha HaXOX/ICHUE TEOMETPUUYECKUX BETMYHH 110 00pas3IaM Wik alropuTMam,
MPUMEHSST U3BECTHBIE AaHAIMTHYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSTHUN MEXTY ABYMS TOYKAMH, OT TOYKH JO MPSMOM, OT TOYKH O
MJIOCKOCTH, MEXK/Ty CKPEIIHBAIOIIAMHUCS TTPSIMBIMH.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 11O 00pa3IiaM Wiu allrOpUTMaM,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHUX
3a/lad Ha BBIUYMCJICHUE YIJIOB MEXKIY CKPEUIMBAIOIIMMUCS TPSAMBIMUA, MEXIy TpPSIMOH U
MJIOCKOCTHIO, MEXAY TJIOCKOCTSIMU, IBYTPAaHHBIX yTJIOB.

Boerancnsars 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMua) ¢
MpUMEHEeHHEM (OPMYIT; BBIYUCIATH COOTHOIICHHS MEXTY MJIOMIAASIMHA TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMH: CHUMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.
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W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
FEOMETPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YEPTEkKaX U PUCYHKAX.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBoUTH TPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAC U IKH3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYaIlUU U
NPUMEHSTh M3yYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
c(OpPMYIIHPOBAHHOW TPOOIEMbI, MOACIHPOBATH pPEATbHBIC CHTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3aa9H, CBI3aHHBIC C HAXOXJICHHEM I€OMETPHYSCKHIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHATHIMHU: [IIMHIPHYECKAst TOBEPXHOCTH, 00Pa3yIOINe IUIHHIPUIECKON
MOBEPXHOCTH; LWIMHIP; KOHWYECKass MOBEPXHOCTh, 00pa3yroliye KOHMYECKOH MOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJIyYEHUS TEJ BPAIICHHUS.

KnaccudumupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTAa;
IIapOBOH CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Brerancnare 00bEMBI M TUTOIAAM TTOBEPXHOCTEH TEN BpAIICHHUS, TEOMETPUIECKUX TeJ C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIEHUs.

BBI4uCIATE COOTHOIIEHHSI MEXKTy TUIOMIASIMH ITOBEPXHOCTEH M 00bEMaMK TTOTOOHBIX TE.

N300paxkaTh n3ydaemble GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINOnHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BpALCHHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M TPE0OPa30BHIBATh HH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BEIIOTHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYNTAHHS BEKTOPOB U YMHOXECHHS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKAMH CBOMCTBaMHU OHU 00JIa/Iaf0T.

[TpuMeHSATH MpaBUIIO apajieNenunea.

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MeEXKIy BEKTOpaMH, CKaIIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB U NMPOU3BEICHHE BEKTOPA Ha YHCIIO, YTOJI MEX]y BEKTOPaMH,

CKaJISIpPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
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3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEITOJIATAOIINX HECKOJBKO IIIaroB PEUICHUS, €CIIM YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopme.

Pemrate mpocreiiie reoMeTprHUeCKUe 3a]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOA.

Pemarp 3amaun Ha JOKA3aTENbCTBO MATEMATHYECKHX OTHOIICHWA W HAaXOXKICHHE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJTOPUTMaM, TPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKIX 3a1a4.

[lpuBoMUTH TPUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYEHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUd U
NPUMCHSTh M3yYCHHBIC TIOHATHS B  MPOILECCe IMOWCKAa PEIICHHUS  MaTeMaTHYCCKU
cOpMYJIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh pPEATbHBIC CHTYyallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T'€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKHUE 3a/1a4H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHICCKHIX
BCJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (pPOBbHIE)
Konrposbnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
[TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE.
2 [TapayeabHOCTh MPSIMBIX U 12 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN
I1
3 epHeHHHIfyMpHOCTB HpHMRDe o 12 https://resh.edu.ru/subject/17/10/
MJIOCKOCTEH
Vil MeXAy NPSIMBIMU U IUIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/17/10/
5 MHoOrorpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
I1 :
7 OFTOPCHHE: CCHCHHA, PacCTONI A 4 1 https://resh.edu.ru/subject/17/10/
YTIIBI
OBUIIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOT'PAMME
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB  TeM

KoanuecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
OOBEMBI TET 11 1 https://resh.edu.ru/subject/17/11/
B
3 CHTOPEL H KOOPAHHATEL B 18 2 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE, _
4 . 15 1 https://resh.edu.ru/subject/17/11/
CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOT'PAMME
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
JJIeKTPOHHbIE
Hdara uudgposbie
N KoanuecTBo yacoB U3yYCHUS o0pa3oBaTe/bHbIE
[
- Tema ypoka ecypcnl
n/n P pecyp
Kontpoabubie IIpakTuuyeckue
Bcero
padoThI padoThI
OCHOBHBIE IOHATHUSI CTEPEOMETPUU:
TOYKA, IpsiMasi, TUIOCKOCTb, _
https://resh.edu.ru/subj
npoctpancTBo. [IpaBuna n3o0pakeHus
4 5 1 5.09.2023 ect/lesson/4756/start/2
Ha PUCYHKaX: U300paKeHUs
puey . P 03542/
MJIOCKOCTEM, MapauieNbHbIX MPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonsTus: nepecekaromumecs https://resh.edu.ru/subj
IJIOCKOCTH, MEPECEKAIOIIUECS MpsiMast 7.09.2023 ect/lesson/6133/start/2
U INIOCKOCTH 72668/
[TonsiTHA: nepecekaronuecs
IJIOCKOCTH, TIEpECCKAIOIMNECs MpsMas 12.09.2023
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
M300paxeHre MHOTOTPaHHUKOB Ha
14.09.2023

pPUCYHKAX, Ha NPOCKIUOHHBIX
qepTeiKax
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

HavanbsHbie cBenieHust 0 KyOe u
nUpaMuIe, UX pa3BEPTKH U MOJICIIH.
CedeHust MHOTOTPaHHHKOB

HavanbeHbie cBeneHus 0 KyOe u
pamMue, uX pa3BEPTKU U MOJEIIH.
CeueHust MHOIOIPaHHUKOB

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUN: AKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TToustie 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

11

B3anmHOE pacnosioxkeHue NpsiMbIX B
IPOCTPAHCTBE: IIEpeCceKaroIuecs,
napajielIbHbIe U CKpPEIINBAIOLINECs
HpsIMBIE

12

[TapannenbHOCTb NPSMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE:!
napaajaCJIbHbIC ITPSAMBIC B
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
MPSMBIX
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[TapamienbHOCTD NPSAMBIX U

13 MJIOCKOCTEH B MPOCTPAHCTRE:
[TapannenbsHOCTh IPSAMON U TIIOCKOCTH

14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexay NpsMbIMU B
IPOCTPaHCTBE

16 VYros Mexay NpsIMbIMU B
IIPOCTPaHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEM:
napajuiesbHbIE IJI0CKOCTU

18 CBoiicTBa napajyIebHBIX MIIOCKOCTEH
IIpocreiire npoCTpaHCTBEHHbBIE

19 (GUryphl Ha TWIOCKOCTH: TETPAdIP, KyO,
napajuiesenunes

20 [TocTpoenwne ceucHmit

21 [Toctpoenue ceueHnit
KonTponbHas pabora no teme

99 "[IpsiMble U TUIOCKOCTH B
npoctpanctse. [lapannensHocTh
HPSIMBIX U IJIOCKOCTEH"
IlepneHAUKYISAPHOCTD NMPAMON U

23 TUTOCKOCTH: TIEPIICHIUKYJIISIPHBIC
IpsIMbI€ B IPOCTPAHCTBE

24 [Ipsimble mapasuienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

o5 IIpsiMble mapasienbHbIe U

NEPNCHAUKYJISIPHBIC K ITJIOCKOCTH
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[Ipu3Hak nepnesauKyIsIpHOCTH

26 IPSAMOM U TIOCKOCTH

97 [Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTHU

28 Teopema o npsimMoit
HEePIEHINKYJIPHOH IIOCKOCTH

29 Teopema o npsimoit
HEePIEHINKYJIIPHOHN IIOCKOCTH

30 Teopema o npsimoit
NEePIEHIUKYJISIPHON MJIOCKOCTH
[TepnieHiuKynAp U HAKIOHHbIE:

31 paccTosiHUe OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHUE OT NPSAMOMN 10 MIIOCKOCTH
[lepneniuKymasip U HaKJIOHHBIE:

32 paccTosiHUe OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUNIOCKOCTH
[lepneniuKymIsip ¥ HAKJIOHHBIE:

33 paccTosiHUAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH
[lepneniuKymIsip ¥ HAKJIOHHBIE:

34 paccTosiHUAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYTPaHHOTO yTiia

37 JIByrpaHHBIN yroJ, TUHEHHBIN YToJl

JIBYTPAHHOTO yTJIa
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38

[IepnieHAUKyYIAPHOCTD ILUIOCKOCTEN:
IPU3HAK NEPIEHAUKYIISIPHOCTH IBYX
IIJIOCKOCTEMN

39

[IepnieHAUKyYIAPHOCTD IIOCKOCTEN:
HMPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

40

41

[leprieHANKYISAPHOCTD IIOCKOCTEH:
MPU3HAK NEPICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

Teopema o0 TpEX NepHeHIUKYJIIApaxX

42
43

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o0 TpEX NepHeHIUKYJIApax

44

KonTtponpsHas pabora mo Temam
"IlepneH IUKYISIPHOCTD MPSIMBIX U
Al

miockocteil" u "Yriel Mexy
MPSIMBIMU U TUIOCKOCTSIMH"

45

ITorsarue MHOTr'OrpaHHMKa, OCHOBHEIC
3JICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC
M HEBBIITYKJIbIC MHOT'OTPAaHHUKH,
pasBépTKa MHOTI'OrpaHHUKaA

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIpsIMasi U
HAKJIOHHAs MIPU3MBbI; OOKOBas U
IIOJIHASI TIOBEPXHOCTH IIPU3MBI

47

48

[Tapannenenunen, NpsAMOYTOJIbHBII
napaiesienune]] 1 ero CBOMCTBa
[Iupamuna: N-yronpHasi nMpamMuaa,
I'PaHU U OCHOBaHUE NMUPAMUJIbI;
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OOKOBas U MOJIHASI IOBEPXHOCTh
MpaMUIbI; TPABWIbHAS U YCeUEHHAS
nupamMua

49

HpaBI/IJIBHBIe MHOT'OI'paHHUKU:
IMOHATHUEC ITPABUIIBHOI'O
MHOI'OI'paHHUKA; ITPpaBUJIbHAA ITpHU3Ma
W IIpaBUJIbHAA IUpaMuaa, IpaBUjIbHaA

TpeyrojbHas MUpaMujia U MPaBUIbHbII

TeTpas’ap; Kyo

50

[Ipencrasienue o NpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTa’3p, JOAEKadp
U UKOCAdIP.

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUS OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IIHPAMUIAX,
napajuleJIenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX

52

Brruncnenue >i1eMeHTOB
MHOTOT'PAaHHUKOB: pEOpa, JuaroHam,
YIJIBI

53

[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IPSIMOU
MPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IPSIMOM TIPU3MBI

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MIPABMIILHOW ITHPAMHUIBI,
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TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCEYEHHON MUPAMUJIBI

KonTtponbHas pabora o Teme

> "MHororpaHHuku" 1
56 ITonstre 00 00BEME 1
o7 O06BEM nupamMuIb1 1
58 O0BEM TUpamMu bl 1
59 O0BEM upamMu b1 1
60 O0BEM TUpaMu bl 1
61 O0BEM pu3MBbI 1
62 O0BEM TPU3MBI 1
63 O0BEM pu3MBbI 1
64 KonTtponsHast pabora o Teme 1
"O0BEMBI MHOTOTPaHHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 cucreMarusanus 3HaHuil. [loctpoenue 1
CEYEHUN B MHOTOTPaHHHKE
[ToBTOpEeHnue, 06001EeHNE
cHUcTeMaTu3alys 3HaHui. Berauciaenue
66 pPacCTOSTHUMN: MEXy TBYMS TOUKAMHU, 1
OT TOYKH JI0 MPSIMOIA, OT TOYKH JI0
TUIOCKOCTH, MEXIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Hrorosas koHTpoJIbHAs paboTa 1
[ToBTOpenme, 0600IIEHNE
68 cHucTeMaTH3allus 3HaHui. Beranciaenne 1

YTJIOB: MEXKY CKpEIIMBAIOIIMMHUCS
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IPSAMBIMH, MEXY IIPIMOM U
IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YIJIOB MEXAY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabubie IIpakTuyeckue Aara tuppoBLIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTbI padoThbI pecypeni
1 Cdepa u map: uUeHTp, paanyc, IuaMeTp; 1 5 09.2023
IJIOIA/1b TOBEPXHOCTHU chepbl
5 Cdepa u map: HeHTp, paanyc, TMaMeTp; 1 7092023
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl
BsanmMHuoe pacrionoxxeHue chepsl u
3 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh K 1 12.09.2023
cdepe; momans ceps
4 N3o0paxkenue cdepsl, mapa Ha 1 14.09.2023
mockocT. CedeHus mapa
s N3obpaxenue chepsl, mapa Ha 1
mwiockoctd. CedeHus mapa
[unwaapudeckas MOBEPXHOCTD,
6 o0pa3yromue MUINHIPHIECKOM 1
MMOBEPXHOCTH, OCh IIWITHHIPHIECKOMN
MMOBEPXHOCTHU
[Humwaap: ocHOBaHUS U OOKOBas
. MMOBEPXHOCTh, 00pa3yrolias U OCh; 1
IUIoIIa s OOKOBOM M IIOJTHOM
MTOBEPXHOCTH
3 [Hunuaap: ocHOBaHUS U OOKOBas 1
MMOBEPXHOCTh, 00pa3yroIIas U OCh;
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IUIOLIAAb OOKOBOU Y MOJHOM
[TOBEPXHOCTH

Hunmuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIias U och;
10116 OOKOBOW U TIOJTHOMN
TIOBEPXHOCTHU

10

11

12

14

15

N3o0paxkeHue MuirHApa Ha TUIOCKOCTH.
Pa3Béprka uununapa. Ceuenus
HMWIMHJpA (IUI0CKOCTHIO, MapajiebHON
WJTU TIEPIICHAUKYJIIPHON OCH LIUITUHIPA)
N3o0pakeHue MUIMHIPA Ha TUIOCKOCTH.
Pazpéprka nmnmnapa. CeyeHus
HMWIMHJpA (IUI0CKOCTBIO, MapajiebHON
WJTU TIEPIICHAUKYJIIPHOM OCH LIUITUHIPA)
N3o0pakeHne MuIMHApPa Ha TUIOCKOCTH.
Pazpéprka nmnmnapa. CeyeHus
HUIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WJTU TIEPTICHAUKYJIIPHON OCH IIMJIMHIPA)
Konunyeckast moBepXHOCTh, 00pazyronme
KOHHMYECKOU MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOW MTOBEPXHOCTHU

Konyc: ocHOBanue u BepiInHa,
o0pasyrolias U 0Ch; IIIONAb OOKOBOW U
IIOJIHOM IOBEPXHOCTH

16

VY ceuéHHbI KOHYC: 00pa3yroue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH
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17

Yceu€HHblil KOHYC: 00pa3yrolye u
BBICOTA; OCHOBaHUsI U OOKOBast
HOBEPXHOCTh

18

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(III0CKOCTHI0, MapalIesIbHON
OCHOBAHUIO, U MJIOCKOCTHIO,
IIPOXOASIIEH Yepe3 BEepLINHY)

19

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHHs KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, ¥ TUIOCKOCTHIO,
NPOXO/SIIEH Yepe3 BEpILINHY)

20

21

22

KomOunanwst ten BpameHus u
MHOI'OTPaHHUKOB

KomOunanwms ten BpamieHus u
MHOTOI'PAaHHUKOB

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOTOT'PAHHUK WIH B TEJIO BpaIlCHUs

23

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

24

25

KonTponbhas padbora no teme "Tena
BpamieHus"

[Tousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 0OBEMOB TEI

26

O06bEM IUIHHIpA, KOHYyCa
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O0BéM UIMHIIpa, KOHYCa

27
)8 O06bEM UIMHIIpa, KOHYCa
29 O06bEM mapa u wiomaab chepsl 1
30 OO0BéM apa ¥ mIomaasb cepol
31 O06bEM mapa u wiomaab chepsl 1
32 [TogoOHEbIe Tena B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY TUIOIAISIMHI 1
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten
33 [TogoOHEbIe TENa B MPOCTPAHCTRE.
COOTHONICHUS MEXTY TUTOIIAISIMHU 1
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten
34 [TogoOHEbIe TeNa B MPOCTPAHCTBE.
COOTHONICHUS MEXTy TUTOTIAISIMHU 1
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX
Ten
35 Kontponbnas padota mo teme "O0beMbl 1
Ten"
36 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1
37 CrnosxeHue ¥ BBIYUTAHNE BEKTOPOB 1
38 CrnosxeHue ¥ BHIYUTaHNE BEKTOPOB 1
39 YMHOK€eHHEe BEKTOpa Ha YUCIIO0 1
PasnoxeHue BekTopa 1o TpéM
40 HEKOMIUTaHApHBIM BekTopam. [IpaBmiio 1

nmapajjicjcnuicaa

26



41

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

42

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPaMH

43

44

45

Pewenne 3amay, cBsA3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOpaMHU

Pewienue 3amau, cBs3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMHU

KonTponbhas pabota no teme
«BexkTopa»

46

[IpsimoyronbpHas cucTeMa KOOpIUHAT B
npoctpanctBe. KoopanHats! BekTopa.
[Ipocreiimme 3a1aun B KOOpIUHATAX

47

48

[IpsiMoyronbHas cucteMa KOOpJIUHAT B
npoctpanctBe. KoopanHats! BekTopa.
[Ipocreiimme 3a1aun B KOOpIUHATAX

VYron mexnay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

49

Brruucnenue yrios Mex1y NpsIMbIMH U
IIJIOCKOCTSIMU

50

51

KoopanHaTHO-BEKTOPHBIN METOT ITPU
pEeLIeHNN TEOMETPUYECKUX 3a7a4
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU TEOMETPUYECKUX 3a1a4
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52

KoopanHaTHO-BEKTOPHBIN METO ITPU
PEILIECHNN T€OMETPUYECKUX 3a/1a4

53

54

54

55

KonTponpHas padota mo Teme "BekTopsl
1 KOOPAMHATHI B IPOCTPaHCTBE"

[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3HaHu. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

IToBTOpEeHME, 0000IIEHNE 1
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1aun
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

56

[ToBTOpenue, 0600IIEHNE U
cUCTEMATH3aWs 3HAHUNA. 3a1aun
TUTAHUMETPUHU ¥ METOJIbI UX PELICHUS

57

58

59

[ToBTOpenue, 0600IIEeHNE U
cUCTEMATH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUU B METOJIBI X PEIICHUS

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allus 3HaHUH. 3a1aun
ITAaHUMETPHUHN U METOABI UX PCIICHUA

[ToBTOpeHUEe, 06001IIEHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PCIICHHUS
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60

[ToBTOpeHUE, 0600IICHNE 1
cUCcTeEMaTH3alMs 3HaHUH. 3agauu
MJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

61

[ToBTOpeHUEe, 0600IICHNE 1
cUCTEMAaTH3aWs 3HAHUN. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

62

63

64

65

66

67

[ToBTOpEeHME, 0000IIEHNE U
cucteMaru3anys 3Hannii. OCHOBHEBIE
burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucteMaru3anys 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHEIE
¢burypsl, akTel, TEOPEMBI Kypca
CTepEOMETPUH

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTepeOMETPUH

WroroBas koHTpoJibHAs paboTa
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68 [ToBTOpeHUE, 0600IICHNE 1

cucremMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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