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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebnoro xkypca «I'eomerpus» 6a30Boro ypoBHs i ooydatonuxcs 10-11
KJaccoB pazpaboraHa Ha ocHOBe @enepalibHOIO TOCYJAapCTBEHHOTO 00pa3oBaTEIHLHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NpEABSIBISAEMBIX K MaTeMaTHYECKOMY OOpa30BAaHUIO, U TPAIUIMN POCCHICKOT0 00pa3oBaHUSI.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
06H_IeKy.HBTypHOI‘O, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIUYHOCTHU O6y‘~IaIOH_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEIHEro 001ero oopa3oBanus o0ycaoBiIeHa
IPAaKTUYECKOH 3HAUYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pPEe3yJbTaTOB O0yueHUs
T€OMETPUH B  HANpPaBICHUW JIMYHOCTHOTO pa3BUTHS  OOydarommxcs, (HOpMUpPOBaAHHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, H3YYEHMsI IPYTUX Y4eOHbIX JMCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUUECKUX aOCTpaKLUi, COOTHOILEHUH PEaIbHOTO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CHOCcOOCTBYeT (DOPMHPOBAHMIO HAYyYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallil B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBIIsICTCSI OTHUM K3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus,
TaKk Kak oOecrneyrMBaeT BO3MOXKHOCTb M3Y4EHHUs KaK JAMCUUIUIMH €CTeCTBEHHO-HAY4YHOU
HAIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MbllIIeHHE, (opMUpyeMOe NMPU HU3YYEHUH OOYHYaIOUIMMHUCS MOHSATHHHBIX OCHOB
T€OMETPUH ¥ TIOCTPOCHWW UEMOYKH JIOTUYECKHX YTBEPXKICHHH B XOJE pPEIICHHS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHne OpHEeHTHPOBAThCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO BCEX OOJIACTSIX
NesITeIbHOCTH dYenoBeka. OpueHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAILHOTO OBITHS, (hopMa OTPaKEHHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeMCTBUTEIILHOCTH. OnepupoBaHue
IIPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSACT pa3HbIe BUABI YUEOHOW M TPYIOBOH JESITEIHHOCTH,
SBISIETCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KadyecTB, IMOITOMY aKTyalbHa 3ajaya
dopmupoBaHUs y OOYYarOIUXCsS TPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBoeHus mporpammbl yueOHOro kypca «I'eomerpusi» Ha 0a30BOM ypoBHE OOyueHHS —
001eo0pa3oBaTeIbHOE M OONICKYJBTYPHOE pa3BUTHE OOydJaromuxcsi depe3 obecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAHBIM HCIIOIB30BAaHUEM T'€OMETPUH.

[IporpamMa 1o reomeTpun Ha 0a30BOM YpOBHE IpenHa3HaueHa sl 00ydaroImuxcs CpemHei
IIKOJIBI, HE MWCIBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydaromipecss Ha 0a30BOM YpOBHE JOJKHBI OCBOWUTH OOIINe
MaTeMaTHYECKUEe YMEHHs, CBSI3aHHbIE CO CIeUN(UKOI TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM ob1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOYKHOCTh M3YUUTh T'€OMETPHIO Oosiee



rIyOOKO, €cnu B JallbHEWIIeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHHSIX B
npoecCuoHaNbHOM NeSTEbHOCTH.

JlocTrkeHue elTu 0CBOSHUS MTPOrPaMMBbI 00ECTICUMBACTCS PEIICHUEM COOTBETCTBYIOMINX 3a7ad.
[IpuoputeTHBIMU 3aJladaMu OCBOCHHS Kypca «l'eomerpum» Ha 0a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

o dbopMupOBaHUE TIPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;
o dbopMUpOBaHHE TMPEACTaBICHHS O MHOTOTPAaHHMKAaX W TeJlax BpalleHUs KakK o

BRKHEUIIMX MAaTEMAaTUYCCKUX MOJEIISX, TO3BOJISIONINX ONMUCHIBATh M U3ydYaTh Pa3HbIC SIBICHUS
OKPYXKaIOLIEr0 MHPAa;

o dbopMupoBaHHE yMEHHS paclO3HaBaTh Ha YEPTEXkKaxX, MOJEIAX M B pPEaTbHOM MHpE
MHOTOTPaHHHUKH U TEJIa BPAICHNUS;

o OBNIQJICHUE METOJAAMU pEIIeHUs 3aJad Ha TOCTPOCHHUS HAa  HM300PaKEHUAX
IIPOCTPAHCTBEHHBIX (pUryp;

o (dbopMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMH IOHATHUSIMH O MHOTOTPAaHHHUKAX M
TeNlaxX BPaIleHHs U UX OCHOBHBIMU CBOMCTBaMH;

o OBJIAJICHUE aJNTOPUTMAMH PEIICHHs] OCHOBHBIX THIIOB 33/a4; (POPMHPOBAHUE YMECHHS

MMPOBOAWUTL HECJIOXHLBIC OOKA3aTCIIBHBIC PACCYXIACHUSA B XOAC PCHICHUA CTCPCOMCTPHUYCCKUX
3aJlad 1 3aaa4 C IMPAaKTUYICCKUM COACPIKAHUCM

o pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOydaromuxcs,
II03HABATEIbHOW aKTUBHOCTH, UCCIICAOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIIUICHHS;
o ¢dopmupoBanre (YHKIIMOHAIBFHOW TIPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHE

pacrio3HaBaTb IMPOABJICHUA T'COMCTPHYCCKUX HOHSITPIfI, 00BEKTOB H 3aKOHOM€pHOCTCﬁ B
peabHBIX KU3HECHHBIX CUTYAIMSIX W MPU U3YYCHHUH JIPYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHMPOBATh WX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMETPUYECKUEe MOJETH, MPUMEHSATh OCBOEHHBIH T€OMETpUYECKMH ammapar JJisl peleHHs
MMPAKTUKO-OPUCHTHPOBAHHEBIX 3a/]a4, MHTCPIPETUPOBATL U OLICHUBATD IMMOJIYYCHHBIC PC3YJIbTAaThI.
OTnuuuTeNnbHOM OCOOEHHOCTBIO IMPOrpaMMBbl SIBJISIETCS BKIIIOYEHHE B KypC CTEPEOMETpUHU B
Ha4daJIC €ro M3YUCHUA 3aaa4Y, pCIIaCMbIX Ha YPOBHC HHTYUTHUBHOI'O ITO3HAHHUA, U OHpeIleJ'IéHHI)IM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBECHHOI'0  MBIIIJICHUA, CTUMYJHPYCT TMPOTCKAHUC HHTYUTUBHBIX IIPOLHCCCOB,
MOTHUBUPYET K JalbHEHIIEMY U3yYEHHIO MTpeIMETa.

[Ipenmourenne OTHAETCST  HAMISIIHO-KOHCTPYKTMBHOMY  METOAY OOYyYeHMs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
JEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTAaBICHUN y Yydalmuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELIeHHs 33/a4 Ha CO3JlaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHUSI.

OcHoBHBIE cozepkaTenbHble TUHUM Kypca «I'eomerpun» B 10—11 kitaccax: « MHOTOrpaHHUKNY,
«[IpsiMble ¥ TIOCKOCTH B TpOCTpaHCTBe», «Tema BpameHus», «BeKkTopsl W KOOpPIWMHATHI B
npoctpaHcTBe». DopMUpOBaHHME JIOTMYECKUX YMEHHUH pacmpenensercs He TOJNbKO I10
CoJIepKaTeIbHBIM JIMHUSAM, HO U IO rojilaM 00y4eHUsl Ha YpOBHE CpeJIHero o0uiero oopa3oBaHus.
Copnepxanne o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOEGHHUs paboueit
IPOTPaMMBI, pacIpeaeIEHHBIM 0 ToAaM O00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazoM, YTOObI
OBJIAZICHUC TCOMCTPUYCCKUMHU IMOHATUAMU W HABBIKAMH OCYHICCTBJIAJIOCH IOCICA0OBATCIBHO U
MOCTYNaTeNbHO, C COOJIOZACHHWEM MPHUHIMIIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAaHUS
BKITIOYAJINCh B OOIIYIO CHCTEMY T'€OMETPHUYECKUX TPEACTABICHUH 00YJaroInXcs, paciupsis u
yriyomsis e€, o0pasys MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha wuszyuenue reomerpuu otBoauTcs 2 yaca B Henento B 10 kimacce u 1 vac B Hepenmo B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.
COAEPKXAHUE YYEBHOI'O KYPCA

10 KJIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeoMeTpuu. Touka, mpsMas, INIOCKOCTb, MpocTpaHcTBO. [loHsTne 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.
B3anmHOE pacnonoXkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOUIUECS, IapaJICIbHBIE U
cKpemuBampomyecss npsamsle. llapainensHOCTh NPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [IpocTeiimme mpocTpanCcTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

[lepneHquKyISIpHOCTD NMPSAMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE IPsAMBIE B IIPOCTPAHCTBE,
IpsiIMblE TapajulebHble U INEPHNEHAMKYISPHBIE K IUIOCKOCTH, IPU3HAK MNEPIEHIUKYJISIPHOCTU
IpSAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEPIEHAMKYJIIPHOM IUIOCKOCTH. YTIbl B
IIPOCTPAHCTBE: YIrOJd MEXAy NpSAMONM M INIOCKOCTBIO; JBYI'PDAHHBIM YroJj, JIMHEHHBIM Yroi
JBYrpaHHOro yria. [IeprneHauKynasp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH JIO0 IIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIHUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIspHOCTh
IUIOCKOCTEW: MNpPHU3HAK INEPHEHAUKYISIPHOCTH JABYX IUIOocKocTted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JI€MEHTbl MHOIOTPAaHHHUKA, BBIIIYKIIBIE U HEBBIIMYKIIbIE
MHOTOI'PAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipr3ma: N-yronpHas npusMa; TpaHd U OCHOBAHUS
OpU3MbI; TpsiMas M HAKJIOHHAs TMpU3MbI; OOKOBas M IOJIHAs TOBEPXHOCTh IPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/bl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMKia U MpaBUWIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’lAp, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
MAPaMU/BL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, NPSAMOM, IIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MHPAMUJIAX, ITapauIeICUIIeaX, IPAaBUIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomane OGokoBoM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MpaBWIbHON NMHUpamMuAbl, TeOpeMa O IUloum@aau yceu€HHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tono6ublie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXY TUIOUIAIIMU TOBEpXHOCTEH, 00bEMaMU
NOJOOHBIX TeIl.

11 KUIIACC

Tesa BpaleHus

[Munuaapuyeckas TMOBEPXHOCTb, OOpasylollue  IWIMHIPUYECKONM  MOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepXHOCTH. [L{MuauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



Konnueckast MOBEpXHOCTb, OOpa3ylollMe KOHHYECKOH IMOBEPXHOCTH, OCh U BepIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IJIOAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Chepa wm map: uentp, paaumyc, IuUaMeTp; IUJIOUIAAb TOBEPXHOCTH cdeprl. B3ammnoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.
N3o00pakeHue e BpalieHus Ha IIockocTu. Pa3BépTka LUIuHIpa U KOHYCA.

KomOunHanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN OKOJIO Chepsbl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHUSL.

[Tonsitue 06 06béMe. OcHOBHBIE CBOWCTBA 00BbEMOB Tell. Teopema 00 00bEME MPAMOYTOJIBLHOTO
napajuienenunena u cieAactsus u3 He€. O0béM nummHApa, kKoHyca. O0bEM Imapa W MIIOIAb
chepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXAY IIIOMIAIIMHI TOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEIL.

Ceuenus nwinHapa (mapaielnbHO U HEPHIEHAUKYISIPHO OCH), CEUYEHHUs KOHyca (MapajuienbHoe
OCHOBAHUIO U POXOJsIee Yepe3 BEPILUHY), CEUCHUS 1I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoct U B npocTpaHcTBe. CIIOKEHHWE M BBIYMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBHUI C BEKTOPAMH.
IIpsmoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3a/a4.

INJIAHUPYEMBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS TMporpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTC:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMN 00YYAIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YjleHa  POCCHMCKOTO  OOIIECTBA,  MPEACTaBIEHWEM O  MaTeMaTUYeCKHMX  OCHOBax
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TPaKTAHCKOW WACHTUYHOCTH, YBXKEHUS K TMPONIUIOMY U
HaCTOHH_[eMy pOCCHfICKOﬁ MaTEMAaTUKH, IECHHOCTHBIM OTHOIIIEHHUEM K JOCTUXXCHUAM pOCCHfICKHX
MaTE€MaTUKOB U POCCHUICKON MaTeMaTHUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUSAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa; chopMUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HaHMUsI, ITUYECKOTO MOBEACHMS, CBSI3aHHOTO C MPAKTHYECKUM MNPUMEHEHUEM JIOCTHUKEHUU
HaYKI/I U ACATCIIbHOCTBIO y‘-IéHOFO; OCO3HAHHUEM JIMYHOI'O BKJIaJa B HOCTpOGHI/Ie YCTOﬁqHBOFO
Oymy1ero.

JcTeTnYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAsl ICTETHUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, pEIICHUH, PACCYKICHUI; BOCIPUUMUYUBOCTHIO K MaTEMaTUYECKUM aCIIeKTaM
pa3.HI/I‘-IHBIX BHUIOB I/ICKYCCTBa.

duznyeckoe BOCIUTAHHE:



c(OpPMUPOBAHHOCTBHIO YMEHUS MPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 30pOBOTO U
0e3omacHoro oOpasa KH3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOpPOBBIO (30pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas GU3HUecKas aKTHBHOCTB);
bu3udeckoro COBEPILICHCTBOBAHMSI, npu 3aHSATHIX CIIOPTUBHO-03/I0POBUTEIILHON
JeSITebHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIIOOUS; HHTEPECOM K pa3iuuHbIM chepam
npoeCCUOHATILHOMN NIESTETbHOCTH, CBI3aHHBIM C MAaTEMATHKOW M €€ MPHIIOKCHUSIMH, YMCHUEM
COBepIaTh OCO3HAHHBIA BBIOOp Oynymiell mnpodeccu HW peaTu30BBIBATH COOCTBCHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa3oBaHUIO H
caMo00pa3oBaHUI0 HA TPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH TPAKTUYECKUX 3a/1a4 MATEeMaTHIYECKOW HAIIPABICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

C(OPMHUPOBAHHOCTBIO  AKOJIOTUYECKON  KYJIbTYPbI, I[OHHMMAaHUEM BIIASHUS  COIUAIILHO-
HYKOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHUEM
r00abHOTO  XapakTepa JKOJOTMYECKHMX  MpoOJieM; OpHEHTalell Ha  [pPUMEHEHUE
MaTEeMATHYECKUX 3HAHWUN YISl PEHICHHS 3a7ad B O0JIACTH OKPYXKAIOMICH Cpelbl, TUIAHUPOBAHUS
MOCTYIKOB ¥ OIICHKHM WX BO3MOJKHBIX ITOCIIEJICTBUH JIUIsI OKPY)KAOLICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTEIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAyKW U OOINECTBEHHOW TIPAaKTHKH, IOHMMaHUEM MaTEeMaTHYeCKOH HAayKd Kak cQepsl
YeJIOBEYCCKOM JICATEIILHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHSI IMBUIIH3AIINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MAaTeMaTHYCCKOW KYJIbTYpPOW KaK CpPEJACTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBISITh IIPOCKTHYIO U  HUCCICIOBATEIbCKYHO JICATEILHOCTh
WHWBUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeqMeTHbIE pPe3yIbTaThl OCBOCHHS MPOrpaMMBI ydeOHOro mpeaMmeTa «Maremarukay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmi,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCALbHOIMU — PecyIsmUHbLMU
Oelicmeusimu.

1) Vuueepcanvuvie nosnasamenvmvle Oeiicmsus, obecnewusaiom Gopmuposanue 6a306b1xX
KOZHUMUBHBIX NPOYECCO8 00VHaAIOWUXCcsi (0CBOEHUE MEeMO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).
ba3oBble Jiornyeckune 1eHCTBUA:

o BBISIBJISTh M XapaKTePU30BaTh CYIIECTBEHHBIC MPH3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHITHIA, OTHOIICHWH MEXIy TOHATHAMH; (QOPMYJIUPOBATH  OINPEACICHHUS  IOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MpPH3HAK KIacCU(UKAIMKU, OCHOBAHUSA Il 000OIIeHUs u
CPaBHEHHS, KpUTEPHUU TTPOBOJIMMOTO aHAITN3A;

o BOCIIPUHUMATh, (OPMYIMPOBATH U TNPEOOPA3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIC;
o BBISIBJISITH MaTeMaTHYeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpEUHs B (akTax,

JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX; TMpeanaraTb KPUTEpUU IS BBISABICHUA
3aKOHOMEPHOCTEN U POTUBOPEYNIA;

. JIeNIaTh BBIBOJBI C MCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, JNEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;
o MIPOBOJUTH CAMOCTOSITENIbHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KJIEHUH (IIpsiMble U

OT TPOTUBHOTO), BBICTpanBaTh apryMEHTAlMIO, MPHUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOJIBI;



o BbIOMpATh croco® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIbKO BapUAaHTOB
peuieHusi, BBIOMpaTh HauOoJiee MOAXOMAIIMI € YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX

KPUTEPUEB).
Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:
° WCIIONB30BaTh  BOMPOCHI KAk  MCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHMUS;

(dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOIEMy, YCTaHABIMBATh HCKOMOE
U JlaHHOE, (OPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIMIO, MHECHHE;

o MPOBOJNTHh CaMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, UCCIICJJOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOIECCAa, BBISIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMH;

o CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS W BBIBOBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

o MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEATIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

. BBISIBIIATH A€PUIUTH HHGOPMALINH, JAHHBIX, HEOOXOAUMBIX JJISI OTBETAa HA BOTPOC U ISt
pELICHUS 3a/1a4H;
. BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,

CHCTEMATH3MpPOBaTh W HWHTEPIPETUPOBATh HMHOOPMAIMIO PpA3IUYHBIX BUAOB U (opMm
IIPEICTABIICHNUS;

o CTPYKTYpUpOBaTh  HMHGOpPMALHMIO, TPEACTABIATH €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

o OLICHMBATh HAA&KHOCTh HWHPOPMAIMM TI0 CAMOCTOSITENBHO CHOPMYIHMPOBAHHBIM
KPHUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus, 00ecneyusarom coopmuposaHHocmy
COUUAJIbHBLIX HABbLIKOB o6yqai0u4uxc;z.

Oo0menue:

o BOCIPUHUMATH U (OPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSMHU U IIENSIMU
OOIIeHHs; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy pCeHICHUA 3aJadd, KOMMCHTUPOBATH HOHy‘lCHHI)II;'I
pe3ynbTarT;

o B X0JIe 00CYX/IEHUS 33a[aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJICHHBIC Ha IMOUCK PCEIICHHA; COMOCTABJIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pPa3jiHude U CXOJCTBO
MO3UIN; B KOPPEKTHOU (hopMe (HOpMYIIHPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

o MIPEJICTaBIATh PE3yNbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, UCCIIEOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TpPe3eHTAlUd |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

. MMOHUMATh U UCNOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHJIMBUIYaJbHOU pabOTHl Mpu
pPEIICHUN yqe6HBIX 3aga4; MNPHUHUMATb MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTaHHU3AIMI0 COBMECTHOW pabOThI, paclpenensaTh BUABI paboT, HOroBapUBaThCS, OOCYKIATh
MIPOIIeCC U PE3yIbTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKUX JTIOJIEH;

o y4acTBOBAaTh B TPYMIOBHIX (opMax paboTsl (00CykIeHus, OOMEH MHEHUH, «MO3TOBBIC
MTYPMBID» U I/IHI)Ie); BBITIOJIHATH CBOKO 4YaCTh pa6OTBI 1 KOOPAWHUPOBATH CBOU )ICfICTBI/IfI C
IpYTMMH YJI€HaMHd KOMAaHbl; OIICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOIIMI MPOIYKT TO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

3) Vhusepcanvuvie pecynamuenvie Oeticmsus, obecneuugarom Gopmuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusamnus:



. COCTABIIATH IUIaH, aITOPUTM PEIICHHUS 3a/laud, BBHIOMpATh CIOCOO pelieHus ¢ y4éTom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

. BJIJICTh HaBbIKAMH [TO3HABATEIBHON pedieKCHn KaK 0CO3HAHMS COBEPIIAEMBIX CHCTBUN
U MBICIUTENIBHBIX TIPOLIECCOB, WX pE3yAbTaTOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUYECKOH 3a1a4uu;

. NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUHU 3a1a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

o OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBSICHATH HPUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHs Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTb.

HpI/IMeHﬂTB AKCUOMBI CTCPCOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUU 'COMCTPHUYCCKUX 3a1a4.
OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHIUKYISPHOCTD MPSAMBIX U IJIOCKOCTEH.
KrnaccudunupoBaTs B3aUMHOE PacIIOOKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSMU: BYTPAHHBIN yroJl, TPaHU IBYTPAHHOTO yIia, pedpo ABYIPaHHOTO
yIJIa; JIMHEMHBIN YTOJl ABYTPAHHOTO YIJIA; FpajyCHas Mepa IBYTPAHHOTO yIJIA.

OnepupoBaTb MNOHATHSMHU: MHOTOIPAHHMK, BBINYKJIBIA M HEBBIIYKJIbIH MHOIOIPAHHUK,
3JICMCHTBI MHOI'OI'PaHHUKA, HpaBHHBHLIfI MHOTI'OT'paHHUK.

Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (MUpaMHIa; TpU3Ma, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUsS s KiaccuUKaIK (BBIMYKIbIE U
HEBBIITYKJIBIC MHOT'OIpAaHHUKH; IMPABUJIBHBIC MHOT'OI'PAHHUKH, NPAMBIC WU HAKJIIOHHBIC ITPHU3MBI,
napajuieJenunesl).

OHGpHpOBaTB MOHATHUAMU: CEKYyIas IMIOCKOCTh, CCHCHUEC MHOT'OI'PAHHHUKOB.

OOBSICHITH PUHIIMUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YysS METO/I CIIEIOB.

CTpOI/ITI) CCUCHUA MHOI'OTpaHHHUKOB MCETOJAOM CJICAOB, BBIIIOJHATH (BI)IHOCHI)IG) IIJIOCKHUEC
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3ala4Yi Ha HaXO0XICHHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM WM ajJiropuT™Mam,
IIPUMEHSS U3BECTHBIC AHAJUTUYECKUE METObI IIPU PELICHUH CTAHAAPTHBIX MAaTEMAaTHYECKHUX
3a/4a4 Ha BBIYHCJIICHHEC paCCTOSIHI/II\/’I MCXKAY ABYMS TOYKAMH, OT TOYKH 10 HpSIMOﬁ, OT TOYKH 10
IJIOCKOCTH, MEXKAY CKPEIIMBAIOIMMHUCS TTPSIMBIMH.

Pemarsn 3ala4Yi Ha HaXO0XICHHUE T'COMETPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUuT™MaM,
MPUMEHSS U3BECTHBIC AHAJUTUYECKUE METOABl IIPU PELICHUH CTAHAAPTHBIX MaTEMATHYECKHX
3a/lad Ha BBIYMCJIEHUE YIJIOB MEXJY CKPEIIMBAIOUIMMUCA MNPAMBIMHA, MEXIy IpPSAMON U
IJIOCKOCTBIO, MEK1Y TIOCKOCTSAMHU, ABYTPAHHBIX YIJIOB.

Berancisate 00bEMBI W TUIONIAJAM TTOBEPXHOCTEH MHOTOTPAHHHWKOB (MpU3Ma, MHUpaMHUIa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCIATH COOTHONICHUS MEXIy IUIOMIAASMH TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh U MIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH WH(OOPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeicTaBlIeHHYIO Ha YepTekaxX U PUCYHKaX.



[lpumensTs  reoMmerpuyeckue  (GakTbl A pEIICHUS  CTEPEOMETPUUYECKUX  3ajad,
IpPENOJAararoMX HECKOJIBKO IAroB PEIICHUs, SCAM YCJIOBUS NMPUMEHEHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATh MPOCTEUIIINE TPOrPAMMHBIE CPEACTBA U 3JCKTPOHHO-KOMMYHHKAIIMOHHBIEC CHCTEMBI
[PU PEUICHUN CTEPEOMETPHUUCCKUX 3a/1aY.

[IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIC M JKU3HH, PAcliO3HABAThH
NPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHWS Ha MPAKTUKE. AaHAIW3UPOBATh pEajbHbIC CHUTYAIlMd |
MMPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IIOUCKa peuICHuA MaTeMaTHN4YCCKHN
cOpMyIHPOBaHHON MPOOJIEMbI, MOJACIUPOBATh pEabHbIC CHTYaIl[Md Ha SI3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHUYCCKUX
BCIIMYHH.

11 KJIIACC

OnepupoBaTh MOHATUSAMH: NHJIHMHIPUYECKAs IMOBEPXHOCTb, OOpa3yroIIye ITHWIMHAPHICCKON
IOBEPXHOCTH; LMWIMHJP; KOHUYECKas IOBEPXHOCTh, 0Opa3yrollMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacnoznaBath Tena BpaweHus (UIMHADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE paciooXkeHne Cephl U MIOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CErMEHT, OCHOBAaHHUE CETMEHTAa, BBICOTA CETMEHTA;
IIapOBOi1 CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBON CEKTOP.
Bbraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpAIICHUS, TCOMETPUYECKHX TEl C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN B C(epy M OMHCAHHBIA OKOJIO chepsl;
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK MJTH TEJIO BpAIIEHUS.

BbIauciaTe COOTHOIIEHUS] MEXKTY TIIOMIAIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.
N300paxkaTb wu3ydyaemble GUIYppl OT PYKM M C HPUMEHEHMEM IPOCTBIX UEpTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI BPAIICHUSI.

W3BnekaTb, WHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYypax, MpenCcTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE NeCcTBUS CIOKEHUSI BEKTOPOB, BBHIYMTAHHS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHM 00J1aJat0T.

[IpuMeHATh paBUIIO MapauIeNICNIIE A,

OnepupoBaTh MOHATUSAMH: JI€KaPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEKAY BEKTOPaMH, CKAISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJJTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI.

HaxomuTe CymMMy BEKTOpPOB W TPOW3BEICHHWE BEKTOpa HAa YHWCIIO, YTOJ MEXIYy BEKTOPaMH,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAIBIBATh BEKTOP 10 JIBYM HEKOJIJIMHEAPHBIM BEKTOPaM.
3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT.

[lpumensTs  reomerpuyeckue  (akTbl A pEUIEHHs  CTEPEOMETPUUYECKUX  3ajad,
NPEIOIArafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemrate mpocreiilme TeoMeTpHUECKHE 3aJadd Ha TNPHUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/A.



Pematp 3amaun  Ha  JOKa3aTeNIbCTBO MAaTEMaTHYECKUX  OTHOIICHHMM M HAXOXJEHUE
FeOMETPUUYECKUX BEIUYMH MO 00pa3lamM WM aJIropuTMam, IPUMEHSST U3BECTHbIE METOJbI MpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[TpumeHsTh mpocTeiiine MporpaMMHbIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMbI
IIPU PELIEHNUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBOIUTH MpUMEpPbl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HM, pPaclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TMONy4YeHHblE 3HAHUS Ha IMPaKTUKE: aHAIM3UPOBATh peajbHbIE CHUTyallud U
NPUMEHATh  HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIUpOBaHHON MPOOJIEMBbl, MOACIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,
anmnapara ajireOpsbl; peniaTtb NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJIMYHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne  HamMeHoBaHHe pa3/iesioB U TeM K (undposBbie)
n/m | MporpamMmsl Bcero OﬁﬂTpom’m’le o0pa3oBaTe/ibHbIE
padoThI pecypes

1 BBezenue B crepeoMeTpuio 10 1 https://resh.edu.ru/
IIpsMble ¥ IUIOCKOCTH B

2 npocrpanctse. [lapamiensHocTh | 12 1 https://resh.edu.ru/
IPSIMBIX U IIJIOCKOCTEN

3 Hep HECHANEYIEPHOCTE TPAMBIX H119 1 https://resh.edu.ru/
IJIOCKOCTEN

4 YOIl - MEHy  NMPAMBIMH K 10 1 https://resh.edu.ru/
IUIOCKOCTSIMU

5 MHororpaHHUKH 11 1 https://resh.edu.ru/

6 OOBEMBI MHOTOTPaHHHKOB 9 1 https://resh.edu.ru/

7 Hosropere: COHCHHA, | 4 0 https://resh.edu.ru/
PACCTOSIHUS U YTJIbI

OBLIEE KOJIMYECTBO YACOB IIO 68 5

[TPOI'PAMME

11 KJIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne HanmeHoBaHHMe pa3nenoB H K (uudposbie)
n/n TeM MPOrpaMMBbl Bceero OﬁﬂTpo.IIl)Hble o0pa3oBaTe/ibHbIE
padoThI pecypeb

1 Tena Bpamienus 12 1 https://resh.edu.ru/

2 OO0OBEMBI TEN 5 1 https://resh.edu.ru/

3 Bekroper u koopauHatel B 4 1 https://resh.edu.ru/

MIPOCTPAHCTBE
4 Hosropente, 0606?161{“6’ 7 0 https://resh.edu.ru/
CUCTEMAaTH3alMsl 3HAaHUU
OBILIEE KOJIMYECTBO YACOB 34 3
10 [TPOI'PAMME

ITOYPOYHOE IINTAHUPOBAHUE
10 KUIACC


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Ne KosmnuecTBo yacos JaTa
Tema ypoka

n/n Bceero U3YYCeHUS
OCHOBHBIE TIOHSATHS CTEPEOMETPHM: TOYKa,
npsiMasi, IUIOCKOCTh, IMpocTpaHcTBo. [lpaBuna

1 n300pakeHHsl Ha pUCYHKax: u3zoOpaxkeHus 1
IJIOCKOCTEH, napauieIbHbIX MPSIMBIX
(OTpe3KOB), CepelMHbI OTPE3Ka

5 [onstus: nepeceKarouecs TUIOCKOCTH, | 4
nepeceKaroIuecs npsiMast ¥ INIOCKOCTh

3 [MousTus: nepeceKaronmecs TUIOCKOCTH, 4
nepeceKaroIuecs npsmasi 1 miIocKocTh
3HaKOMCTBO C MHOTOTpaHHUKaMH,

4 M300paK€HHE MHOTOIPAaHHUKOB Ha pHUCYyHKax, 1
Ha MPOEKIIMOHHBIX YepTexax
HauanpHbie cBeneHUs 0 KyOe W MUpaMuae, UxX

5 pa3BEPTKHU u MOJIEIIN. Ceuenus 1
MHOTOTPaHHUKOB
HauanpHbie cBeneHUs 0 KyOe W mUpaMuae, Ux

6 pa3BEépPTKU u MOICITH. Ceuenus | 1
MHOTOTPaHHUKOB
[TonsaTHe 00 aKCHMOMAaTUYECKOM IOCTPOCHUU

7 CTEpEOMETpPUHU: aKCHOMBI —cTepeoMerpun U 1
CJICZICTBUS U3 HUX
[TonsaTHE 00 aKCHMOMAaTHYECKOM TIOCTPOCHUHU

8 CTEpEOMETpUHU: aKCUOMBI cTepeomerpun u 1
CIICZICTBUS U3 HUX
[TonsaTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHUHU

9 CTEpEOMETpUHU: aKCHUOMBI cTepeoMeTpun u 1
CJICZICTBUS U3 HUX
[TonsaTHE 00 aKCHMOMAaTHYECKOM TIOCTPOCHUHU

10 CTEpPEOMETPUHU: aKCHOMBI ~cTepeoMeTpuu U 1
CIICZICTBUS U3 HUX
B3anmHuoe pacnoJioKeHue IIPSAMBIX B

11 IIPOCTPAHCTBE: nepecekatomuecs, 1
napajieNIbHbIe ¥ CKPEIINBAIOIINECs TIPSMBbIS
[TapannensHOCT TPSAMBIX W TUIOCKOCTEH B

12 IOpOCTpaHCTBE:  MapaiesibHble  mpsiMble B 1
MIPOCTPAHCTBE; MAPAIUIETFHOCTD TPEX MPSIMBIX
[TapannensHOCTP MNPSAMBIX U IUIOCKOCTEH B

13 npoctpanctBe: [lapamiensHOCTh TpssMod w1
IUIOCKOCTH

14 VYriibl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU 1

15 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

16 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTh TJIOCKOCTEH: MapaliebHbIe 1
TUTOCKOCTH

18 CaolicTBa napajuIeIbHbIX INIOCKOCTEN 1




[Ipocreiimue NPOCTpaHCTBEHHBIE (UTYPHI Ha

19 IUIOCKOCTH: TETPA3AP, KyO, mapaiesienumne

20 [TocTpoenune ceueHmit

21 [TocTpoenue ceuenuii
Kontponbnast pabora mo Teme "llpsmbie u

22 IJIOCKOCTH B TpocTpaHcTBe. [lapamiensHOCTh
MPSAMBIX U IIOCKOCTEH"

23 [lepnieHAUKYIAPHOCTE NPSAMOM M IJIOCKOCTH:
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimple mapansienbHble U NEPHIEHIUKYIISPHBIC
K IIJIOCKOCTH

o5 [Ipsimble MapaiiesbHBIE U NEPIEHAUKYIISPHBIE
K [IJIOCKOCTH

26 [Ipu3Hak mnepHEeHIUKYIAPHOCTH IPSIMOM U
IUIOCKOCTH

27 [Tpu3Hak NEPHEHAMKYISIPHOCTH TNPAMON U
IJIOCKOCTH

28 Teopema 0 mnOpsAMONl  NEPHEHAUKYISIPHOR
IJIOCKOCTH

29 Teopema 0 nOpsaAMOM  NEPHEHAMKYISIPHOU
IUIOCKOCTH

30 Teopema 0 mpsAMONl  NEPHEHAMKYISIPHOR
IJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PAaCCTOSTHUE OT

31 TOYKH J10 TUNIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH
[lepnennuKynsip ¥ HaKJIOHHBIE: PAaCCTOSTHUE OT

32 TOYKH J10 TUNIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH
[lepnieHauKYNIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT

33 TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM 710
IJIOCKOCTH
[lepnieHauKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: Yroia MEXAy NpsMOM u
IJIOCKOCTBIO

36 JIByrpaHHbII yroi, JIMHENHBIN yromu
JBYTPaHHOI'O yrjia

37 JIByrpaHHbII yroi, JIMHENHBIN yron
JBYTPaHHOI'O yria

38 [lepneHIUKYISIPHOCTh  INIOCKOCTEH: _TIpU3HAK
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN

39 [lepneHauKyISIpHOCTD  IUTOCKOCTEH: _IpH3HAK
NEPINEHUKYIIPHOCTU ABYX INIOCKOCTEN

40 [lepneHIUKYISIPHOCTh  IIOCKOCTEH: IPHU3HAK

NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN




41 Teopema o Tpéx neprneHAnKyIsIpax 1
42 Teopema o TpEx mepHEHANKYIIIPAX 1
43 Teopema o Tpéx nmepneHAUKYISIpax 1
KontponbsHas pabota o TeMaM
44 "IlepneHUKYIAPHOCTD MPSAMBIX U IIOCKOCTeH" 1
1 "YTIIbl MEXAY OPSIMBIMU U TUNIOCKOCTSAMHU"
[loHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOIDaHHHMKA, BBIMYKJIBIE W HEBBIMyKJIble 1
MHOTOTpPaHHHKH; pa3BEPTKa MHOTOIpaHHHUKA
[lpusma: n-yrompHas Tpu3Ma; TpaHH U
16 OCHOBaHHMsS TPU3MBL, TIPAMAs W HAKIOHHAL 4
npu3Mbl; OOKOBass W TOJHAas TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenunen, } PSIMOYTOJIbHBIT 1
napajuieNIienuIe]] ¥ €ro CBOHCTBA
[Mupamuma: N-yrompHass nUpamMuaa, TPaHU U
48 OCHOBaHWE MHUPaMHJIbl; OOKOBas U TMOJHAs 1
NOBEPXHOCTh  MUPAMUJABI; TpaBWIbHAsA U
yceuéHHasi TUpaMuIa
[IpaBunbHBIC MHOTOTPaHHHKH: MOHATHE
MPAaBUJIBHOTO  MHOTOTPAHHMKA; TMpaBUIIbHAS
49 npusMa M NpaBuiibHas NupamMuja; npaBuiabHas =1
TpeyrojbHasi NUpamMuaa W NPABUIbHBIN
TeTpalap; Kyo
IIpencraBnenue 0 MPaBUIbHBIX
50 MHOTOTpaHHHMKAaX: OKTadap, Joaeka’dap u 1
UKOCa’Ip.
CummeTpusi B TPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIBHO TOYKH, TMPSIMOH, IJIOCKOCTH.
o1 OneMeHThl ~ CUMMETpUM B Nupamuaax, 1
napasenenunenax, MPaBUIIbHBIX
MHOTOT'paHHHKaX
52 Brerunciienue  3I€MEHTOB  MHOTOTPAaHHHKOB! 1
pEOpa, IuaroHaau, yribl
[Tnomans OOKOBOW IMOBEPXHOCTH M MOJHOMN
53 MOBEPXHOCTH  MPSAMOW  MPHU3MBI,  IJIOMIA]Ih 1
OCHOBaHMH, TeopeMa O OOKOBOIl MOBEPXHOCTH
IPSIMOM TIPU3MBI
[Inomans 60KOBOM [IOBEPXHOCTHU 51
54 MOBEPXHOCTH TPAaBUIBHOW MUPaMHUIBI, TEOpeMa 1
0 mom@anu OOKOBOW MOBEPXHOCTH YCEUEHHOM
TUPaMUJIBI
55 'I'<0HTpom,Haﬂ paborta 1o TeMe 4
MHororpanHuku"
56 [Tonsarue 06 06bEMe 1
57 O0BEM TUpaMHUIBI 1
58 O0BEM TUpaMHUIBI 1
59 O0BEM TUpPaMHUTBI 1




60 O0BEM TUpaMu bl 1

61 O0BEM TIPU3MBI 1

62 O0BEM IPU3MBI 1

63 O06BEM pu3MBbI 1

64 KontponpHast pabora mo Tteme "OOBEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenne, 0000IIEHHE  CHUCTEMATHU3AIMS

65 3HAHHMH. [Moctpoenue CeYCHUN B 1
MHOTOI'PAaHHHUKE
[ToBTopenne, 0000IIEHHE  CUCTEMATHU3AIMS
3HaHUH. BplUKMCIIEHHE PAcCTOSAHUM: MEXAY

66 JIBYMSI TOYKaMHU, OT TOYKH JIO TPSIMOM, OT TOUku 1
0 TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS
PSMBIMU

67 Hrorosast kKoHTpoIbHAs paboTa 1
[ToBTopenne, 0000IIEHHE  CHUCTEMATH3AIMA
3HAHUM. Bpruucnenue YIJIOB: MEXIY

68 CKPEIIMBAIOIIUMUCS MPSAMBIMH, MEXKIY mpsMoit = 1
U TUIOCKOCTBIO, JBYIPaHHBIX VIJIOB, VTJIOB
MEXTY TUTOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68

11 KUIIACC

Nenn/m Tema ypoka

Chepa m map: UEHTp, paauyc, TUAMETD;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

Koan4yecTBO 4acoB

Bcero

Jdara uzyyenus

B3aumHoe  pacnonoxenue — chepsl U
IUIOCKOCTH; KacaTebHas IUIOCKOCTh K cepe;
I0IAb chepsl

N3obpaxkenue cdepsl, mapa Ha TIIOCKOCTH.
Ceuenus mapa

[unuuapuyeckas HOBEPXHOCTh, 00pa3yroue
HMIMHIPUYECKON MOBEPXHOCTH, 0Ch
LJIVHIPUYECKON TOBEPXHOCTH

unusap: OCHOBaHUSA u O60oKoBast
IIOBEPXHOCTb, 00pa3yrolias U OCh; IUIOIAAb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

N300pakeHne IWIMHApPAa Ha IUIOCKOCTH.
Paseéprka mmimHapa. CedyeHuss UHIUHIpPA
(mmockocThIO, napajuIeIbHOM W
MEePIEeHIUKYJIIPHON OCH LIMJIMH/IPA)
Konnueckass moBepXHOCTh, oOpasyromue
KOHUYECKOW TOBEPXHOCTH, OCb W BEpLIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHoBaHmMe U BepiinHa, oOpa3yolas
A OCb, IUIOIIaAh OOKOBOM H  IIOJHOH
IIOBEPXHOCTH




VYceu€HHBIN KOHYC: 00pa3yrolie W BBICOTA;

o OCHOBaHHUs U OOKOBast MOBEPXHOCTh .
N300paxkeHne  KOHyca Ha  IUIOCKOCTH.

10 Pa3zpéprka  koHyca. CedeHus  KoHyca 1
(MIJI0CKOCTHIO, MapayIeNIbHOW OCHOBAHUIO, H
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEpIIUHY)

11 Kom6unanus Tem BpallleHUS noy
MHOTOI'PaHHHKOB
MHororpaHHuk, ONUCaHHBIA OKOJO chephl;

12 chepa, BOUCaHHAsS B MHOTOTpaHHUK wid B | 1
TEJIO0 BpallleHus

13 [Tonsitue 06 o0BEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB Tel

14 O0BEM MITHHIIPA, KOHYCA 1

15 O0BéM TIapa ¥ miomaab cepsl 1
[TogoOHubIe Tena B MIPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXIY wiomagamu | 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

17 KOHTponI)I;Iaa” padora mno Ttemam "Tena 1
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxenne BEKTOpa o TpEM

21 HEKOMILJIaHapHBIM ~ BekTopam.  [IpaBmio 1
napauiesienurmnesa

29 Permenne 3aja4, CBA3AHHBIX C NMPHMCHEHHEM
MpaBMJI JCHCTBHI C BEKTOpaMU
[IpsiMoyronbpHass cucTeMa KOOPAWMHAT B

23 IIPOCTPAHCTBE. Koopaunats! BekTopa. 1
[Ipocreiimme 3agaun B KOOpAUHATAX

24 Yron wmexny  Bektopamu.  CKansipHOE 1
IIPOU3BEICHNE BEKTOPOB

o5 Boruncnenue yrioB MeXAy MPSMBIMH | 1
TUTOCKOCTSIMHU

26 KoopanaatHO-BEKTOPHBII METOJ mpu 4
pelIeHNH TeOMETPHUECKUX 3a1a4

27 KonTtponpHast pabora mo teme "BekTopbl u 1
KOOPJMHATHI B MPOCTPaHCTBE"

IToBTOpenue, 0600IIEHNEe U CUCTEMAaTH3AIHS

28 3Hanuii.  OcHOBHBIE  Qurypsl,  dakte, 1
TEOpEMBI Kypca MIaHUMETPUHU
IToBTOpenue, 0600IIEHNEe U CUCTEMATH3AIHS

29 3Hanuii. OcHOBHBIE  Qurypsl,  dakte, 1
TEOpEeMBI Kypca MIaHUMETPUU

30 IToBTOpenue, 0600IIEHNEe U CUCTEMATH3AIHS 1

3HAHUM. 3aJa4¥ TUIAHUMETPUH U METOJbl MX




pelieHus

[ToBTOpeHMEe, 0000IICHHE U CHCTEMAaTH3aIUs

31 3HaHMUU. 3a7auu IUIAHUMETPUU U METOIbl ux =1
penieHus
[ToBTOpeHue, 0600IIEHNEe M CHCTEMaTH3aINs

32 3Hanuii.  OcHOBHBIE  Qurypsl,  dakre, 1
TEOPEMBI Kypca CTepeOMeTpUr

33 HTorosasi KOHTpOJIbHASA paboTa 1

34 HOBTOPGHI/IG, 000011IeHE U CUCTEMATH3AIINS 1
3HAHHUH

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

I'eometpus. 10-11 xmaccel: yue6. ans oOuieoOpa3oBar. yupeskaeHHil: 0a30BbIil U mpodui.
ypoBuu / JI.C.Atanacsa, B.®.byry3os, C.b.Kanomues u ap. - 22 u3a. - M.: [IpocBemnienue,
2013.-255¢c.

METOAUYECKHUE MATEPUAJIBI 1JISA YUYUTEJI A
http://mathnet.spb.ru/
http://www.problems.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/
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