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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydyebHoro kypca «['eomeTpus» 6a30BOTO YpOBHS IS 00YUYAIOIIUXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHaapTa cpeaHero oodumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUU,
MPEIbSIBISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUA.
Peaﬂmamm IIporpaMmabl oOecrieunBaeT OBJIAJCHUEC KIIFOYECBBIMU KOMIICTCHIIUAMU,
COCTaBIISIIOIIMMU OCHOBY JJII CaMOpPa3BUTHSL U HENPEPBIBHOIO 00pa3oBaHUsl, IEIOCTHOCThH
0OIIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHSI TUYHOCTH O0YUYAIOITIXCS.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEJHEro oOIero oodpa3oBaHUs
00yCJIOBJIEHa MPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U IPEIMETHBIX pE3yJIbTaTOB
00y4eHHUs T€OMETPUM B HAIPABJIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GOopMUpOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3Y4Y€HUS APYTUX YYEOHBIX TUCIUIUIMH.
PazButue y oOyuwaromumxcs NpaBWIBHBIX HPEACTABICHUNH O CYUIHOCTH M IPOUCXOXKICHUH
reOMETPUYECKUX aOCTpaKUuii, COOTHOIICHUH PEabHOTO U UACATBHOI0, XapaKTepe OTPAKCHHS
MaTE€MaTHYECKOW HAayKOM SIBJIEHUH U IPOLECCOB PEAIBHOIO MHPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MAaTeMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHMM U B IPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TakXKe KadyecTB
MBILICHHSI, HEOOXOIUMBIX JUIS aJanTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BbIX IPEAMETOB HAa YPOBHE CPEIHEro OOILero
o0Opa3oBaHMs, TaK Kak O0ecrnevynBaeT BO3MOXKHOCTb M3YUEHHS KaK AUCLIMILIUH €CTECTBEHHO-
Hay4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIIeHHE, (HOpMUpYyeMOe MPH H3YyYCHHH OOYYaroIIMMHCS HOHSATHIHBIX
OCHOB T'€OMETPUM M TIOCTPOCHUM IEMOYKH JIOTMUECKUX YTBEPKIACHUH B XOJI€ pEelIeHUs
FeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTaTh M OIMNPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NPU PEIIEHHH 337ad €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHue OpHUeHTHUPOBAaThCS B MPOCTPAHCTBE MIPAET CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH dYesoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HEOOXOJIMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOIIET0 MHpA,
yCIOBHE  YCIEIIHOTO TMO3HAHUS M  AKTUBHOTO IpeoOpa3oBaHHs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEINHSAET pa3Hble BUABI Y4eOHOW U TPyI0BOU
NEeSTEIbHOCTH, SBJIAETCA OJAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAayeCTB, MOITOMY aKTyaslbHa
3amaya popMHUpPOBaHUS Yy OOYyYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS! KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPaKTHYECKOU
JESITEIbHOCTH 110 MHOT'MIM HAaIlPaBJICHUSM.

Llens ocBOEHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypPOBHE OOyUCHHUS
— oOmieoOpaszoBarenbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOydYarommxcs udepe3 obecredyeHue
BO3MOXXHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMAaTHUYECKUX I'€OMETPUYECKUX 3HAHUHN U
NecTBUH, CTIeNU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEITHOT'O MPOJIO0JDKEHHUS 00pa30BaHuUs 110
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIaJHBIM HCIIOIb30BAaHHEM F€OMETPHH.



[Iporpamma 1o reoMeTpun Ha 0a30BOM YpOBHE NpeAHAa3HAYCHA JUIi OOYYaOUIMXCS
CpeIHEW IIKOJBI, HE WCHBITHIBABIIMNX 3HAYMTENBHBIX 3aTPyAHEHUH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. TakuMm oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0mye MaTeMaTHYeCKue YMEHUs, CBA3aHHbIE CO CIEU(PUKON T€OMETPUH U HEOOXOAUMBIE IS
KHU3HHU B COBpeMEHHOM ol1iecTBe. Kpome 3TOoro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee riyOOKO, €CiM B JAIbHEWUIIEM BO3SHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npoeCCUOHATILHOM 1eATEIEHOCTH.

JlocTikeHe el OCBOEHUS MPOrpaMMbl 00€CIIEYMBAETCS PEILICHUEM COOTBETCTBYIOLINX
3agad. [IpuopurteTHRIMU 3a1auaMu 0cBOeHHS Kypca «I'eomerpun» Ha 6a3oBoMm yposae B 10—11
KJ1accax SIBJISIFOTCS:

e hopMupoBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTyphl U

OCO3HaHUE €€ B3aMOCBSI3U C OKPYKAIOILUM MUPOM;

e hopMupoBaHHE NPEACTABICHHUS O MHOTOTPAaHHMKAX M TeJlax BpalleHUs Kak o
BOXHEHIIMX MAaTEMAaTUYECKUX MOJENSIX, MO3BOJIAIONIMX OMMCHIBATh U M3y4aTh pa3Hble
SIBJICHUS OKPY>KaIOLIEro MUpa;

e hopMupoOBaHME YMEHMs pAcIO3HaBaTh Ha 4YepTeKaxX, MOJAEISIX U B pPEaTbHOM MHpeE
MHOT'OI'PAaHHHMKH U TeJla BpaIlleHUs;

®OBJIAZICHHE METOJaMM  pELIeHHs 3aJad Ha IOCTPOEHHs Ha  H300pa’keHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e hopMupOBaHNE YMEHHs ONEPUPOBATh OCHOBHBIMU IOHATUSAMH O MHOIOTPAaHHUKAaX MU
TeJax BpallleHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIAZICHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THUIOB 3aJay; (HOpMUPOBaHHE yMEHHUs
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PAcCyXXJIEHUs B  XOAE  pPEUICHHUs
CTEpEOMETPUUECKHX 33]1a4 U 33]1a4 C IPAKTUUECKUM CO/ICPKAHUEM;

®pa3BUTHE MHTEIUIGKTYAJbHBIX W  TBOPYECKHX  CHOCOOHOCTEH  0Oyyaromuxcs,
MO03HABATEBHON aKTUBHOCTH, UCCIIEZIOBATEIILCKAX YMEHHUN, KPUTHIHOCTH MBIIIJICHHS;

e hopMupoBaHre (QYHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAaHTHOM TEOMETPHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPHUYECKUX TIOHSATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsIX W IPU U3YYEHUM JPYIHX Y4YeOHBIX MpEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh WX Ha S3BIKE
T€OMETPUH ¥  CO3JaBaTh TE€OMETPHUYECKHE MOJEeNM, NPUMEHITh OCBOCHHBIN
TrEeOMETPUUECKUI ammapaT Ui pemIeHHs NpPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETHUPOBATH U OLIEHUBATH MOTY4YEHHBIE PE3yJIbTATHI.

OTnu4UTENIbHOW 0COOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIIOUEHUE B KypC CTEPEOMETPUHU
B HayaJle ero W3y4YeHWs 3a/1ay, pelIaeMblX Ha YPOBHE HHTYMTHUBHOTO TIO3HAHUS, H
onpeaenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIMPYET NPOTEKaHHUE HHTYHUTUBHBIX
IPOIIECCOB, MOTUBUPYET K JAJIbHEHIIEMY N3yUEHHIO NTpeIMeTa.

[Ipennourenne oTHaéTcss HATSAHO-KOHCTPYKTHBHOMY METOAYy OOydYeHHs, TO ecThb
TEOPETUYECKHE 3HAHWS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHIECKOM
NeSATeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX IMPEACTABICHMH Yy ywaluxcd B Kypce
CTEpEOMETPUH MPOBOJIUTCS 3a CUET pEIIeHUs 3ajjad Ha CO3/aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue o0paza MPOBOAMTCS C
ONOpOM Ha HATJISAHOCTh, & ONIEPUPOBaHKE 00Pa30M — B YCJIOBHSIX OTBJIEUEHHUSI OT HAIJISTHOCTH,
MBICJIEHHOT'O U3MEHEHMSI €r0 HCXOJHOTO COAEep KaHusl.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukny, «IIpsiMble ¥ MIOCKOCTH B MpPOCTpaHCTBe», «Tena BparieHus», « Bektopsl u
KOOPJMHATHI B MPOCTpaHCcTBe». DopMupoBaHHe JOTMUECKUX YMEHUH pacrpeessieTcss He TOJIbKO
10 COAEP)KaTeNbHBIM JIMHHUSAM, HO W TO rojmaM oOydeHHss Ha YPOBHE CpETHEero oOIIero
oOpa3oBaHwUs.

Cognepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeieIEHHBIM 10 ToAaM 00yUYeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJIAJICHUE T'EOMETPUYECKHMMH IOHATHUSMH ¥  HaBBIKAMH  OCYIIECTBISUIOCH
MOCNIE0BATEIbHO M IMOCTYMATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CUCTEMY I'€OMETPUUYECKUX NPECTaBICHUN 00yUaromuxcs,
pacmmpsis ¥ yrayOousis e€, 00pasyst IpOoUHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa roja oOydenwus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ MJI0OCKOCTH B NPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIO0CKOCTb, MPOCTpaHCTBO. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOSCHUHU CTEPEOMETPHUH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosnokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECS, MapaJUleIbHbIE U
cKpemuBawomuecss npsamsle. llapannenbHOCTh MNPsAMBIX M IJIOCKOCTEM B IMPOCTPAHCTBE:
napajieJbHble OpsIMbIE B IMPOCTPAHCTBE; MAPAIENBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M TUJIOCKOCTH. YTJbl C COHANPAaBICHHBIMH CTOPOHAMH; YTOJI MEXKIY HpSIMBIMU B
npoctpaHcTBe.  [lapanminenbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaJjuleNbHBIX TIockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA IIIOCKOCTU: TETPadp,
KyO, apajieNenunea; MoCTpOeHNE CEYSHUIA.

[lepneHAUKYyASIPHOCTh TPSAMOM M IUIOCKOCTH:  TEPIEHIUKYJSIpHBIE MpSIMbIE B
MPOCTPAHCTBE, TMPSAMBbIC TMapajuIebHBIE | TEPIEeHIUKYISIPHBIE K IUIOCKOCTH, TPU3HAK
NEePHEHAUKYJSIPHOCTA TOPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOW MNEepHeHAUKYISPHOU
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YroJl MEXKIY HPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIN yro,
JUHEWHBIN yrojl ABYrpaHHoro yria. [lepneHauKkyisip U HakJIOHHBIC: PACCTOSIHHME OT TOYKU MO
MJIOCKOCTH, PACCTOSTHUE OT TMPsSMOW 1O IUIOCKOCTH, NPOEKIHs (UTYphl Ha IUIOCKOCTb.
[lepneHauKyISIPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUlocKocTel. Teopema
0 TPEX MEePIEeHIUKYIIIpaXx.

MHOrorpaHHuKH

[lonsiTMe MHOTOTpaHHWKA, OCHOBHBIC DJIEMEHTHl MHOTOTPDAHHHKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS TIPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenumnen, nNpsMOyroJibHbIN Napajuielienunes U ero cpoiictea. [Iupamupa: N-yromapHas
nupamMuia, TPaHU W OCHOBAaHHE MHUpaMUbl, OOKOBas W TMOJHAs IMOBEPXHOCTh MUPAMUJIBL;
NpaBUjbHAsl W YCEUEHHas MUpaMuja. OJNEMEHThl MNpu3Mbl M nupamuabl. I[IpaBuiibHbIE
MHOTOTPAHHUKHU: MOHATHE MPABUILHOTO MHOTOIPAHHMKA; MPaBWJIbHAS MPU3Ma U MpaBUIbHAs
MUPAMHUJIA; PABUIIBHAS TPEYTOJbHAs MUPaMUIa ¥ MPABMIBHEIN TeTpadap; Kyo. IIpencrasienue
0 TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadap, MojaeKka’ap W wuKocadap. CedeHuss MPU3MBI U
MAPaMUJIBI.

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOMN, MIOCKOCTH.
DJIeMEHThl CHMMETPHUH B TUpaMuaax, napauieiaenuneaax, npaBuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 351eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriel. [Inomans 60koBoOM
MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTU TMPSMON TPHU3MBI, TUIONIAJh OCHOBAaHMM, Teopema O
OOKOBOH MOBEPXHOCTH NpAMON mnpu3Mbl. [lnomans GOKOBOIl MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHON MHUpaMUABI, TeopeMa O IJomaan yceuéHHOW nupamuabl. [loHsTHE 00 00BEME.
O0bEM nupamMuibl, IPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONMICHHS MEXAY IUIOMAISIMUA TOBEPXHOCTEH,
00BEMaMHU ITOJO0HBIX TEI.



11 KUIIACC

Tesa BpaneHus

[{unmmHApuYeckass MOBEPXHOCTh, 00pa3yromue IMIMHAPHYECKOW TOBEPXHOCTH, OCh
LWINHAPUYECKON nmoBepXHOCTH. L{uauHap: ocHOBaHUs 1 GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3ylolMe KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe W BepuiMHa, oOpa3yrolias MW OCh; IUIOIIAJIb
OOKOBOM M IOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3ylollyde U BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: neHtp, paaumyc, AUaMeTp; IUIOMIAIb IMOBEPXHOCTH cdeprl. B3aumuoe
pacmoJjiokeHue cepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; mioanb chepsl.

N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BépTka UIMHApa U KOHYca.

KomOuHanmu Ten BpalleHWs U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIN OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITU TEJIO0 BPALICHHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teln. Teopema 00 00bEME
IpSAMOYIOJIBHOTO Mapajienenunena v ciaeactsus u3 He€. O0bEM LumMHApa, KoHyca. O0bEM
1apa u miomaab chepsl.

[TonoGuble Tena B mpocTpancTBe. COOTHOUICHHS MEXAY IUIOMANSIMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEI.

Ceuenus uMIMHIpa (MapaulebHO U MEPHEHIUKYJISPHO OCH), CEYEHHUs KOHyca
(mapasuieabHOE OCHOBAHUIO U IPOXO/AIee Yepe3 BEPLIMHY ), CeUeHHs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHApHbIM BekTopaMm. IlpaBuio
napauenenunena. Pemenue 3ajgay, CBI3aHHBIX ¢ IPUMEHEHUEM IPaBUII ICHCTBUN C BEKTOpaMH.
IIpsmoyronbHas cucremMa KOopauHArT B IpocTtpaHcTtBe. Koopaunartsl Bekropa. lIpocreiimue
3a/layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalgpHOE NpPOU3BEICHHE BEKTOPOB.
Bbruuciienue yrioB Mexay HpsSMBIMH U IUIOCKOCTSIMHM. KoopaMHAaTHO-BEKTOPHBIN MeTox HpH
peLICHUH TeOMETPHUECKUX 3ajay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yNbTaThl OCBOEHUS IPOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKkTepU3yTCs:

I'paxknanckoe BocnuTanue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMUA OOYyYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKHX OCHOBaX
GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMA U HA3HAYCHUEM.

IlarpuorHyeckoe BocIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKAAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
M HACTOSLIEMY pOCCHUMCKOM MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHUAM
POCCHUICKHX MAaTeéMaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIIOJb30BAHHID ITUX
JTOCTYDKCHHH B IPYTHX HAayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMEM [JTYXOBHBIX LEHHOCTEH pOCCHIICKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOI0 IOBEICHMS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTH)KEHUM HAyKH MU JIEATEIIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOWYUBOTO Oy TyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pacCyKIACHHH; BOCIPUUMYHMBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTHYeCKHE 3HAaHUS B HHTEpecax
310poBOr0 U Oe3omacHOro oOpas3a *U3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 37J0POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryJisipHas Quanueckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTHUBHO-03A0POBUTEIHHOU
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3IHYHBIM
chepam mpodheccCHOHATBEHOW AESITENFHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp OyIymiei mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHHI0 HAa TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AaKTUBHOMY YYacTHUIO B
pPELIEHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABIECHHOCTH.

JK0JI0rn4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KyJIbTYphl, MOHUMAHUEM BIMSIHUS COIHAJIBHO-
SKOHOMHYECKHX IPOILIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
I00AaNFHOTO  XapakTepa OKOJOTMYECKUX  MpoOsieM; OpUEHTalMeld Ha  NpUMEHEHUe
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHUs 3ajad B 00JacTH OKpY’Karollled cpelibl, MIIaHUPOBaHUS
MTOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUAN JUIsl OKPYXKAIOLIEH CPEIBI.



IleHHOCTH HAYYHOTO IO3HAHUSI:

c(OPMHPOBAHHOCTEI0O MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLICCTBEHHOW MPAKTHUKU, MOHUMAaHHEM MATeMaTHUYECKOW HAyKH KakK C(epsbl
JeJIOBEUECKOU ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTU IJI pa3BUTUS LUBHUIIN3AlUU,
OBJIAACHHUEM SA3BIKOM MaAaTCMAaTUKU N MaTeMaTU4ECKOU Ky.]'[LTypOﬁ KakK CpCACTBOM IIO3HAHUSA
MHUpa; TOTOBHOCTBIO OCYIIECTBISITH TPOCKTHYIO U  HCCIEAOBATEIbCKYIO JICATEIHHOCTh
WHIMBUIYAIBHO U B TPYIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHbIe pe3yJabTaThl OCBOCHHUS MIPOrPaMMBI Y4eOHOTO TipeameTa « MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJACHUEM  YHHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OelCmEUsMl,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUICMBUAMY, — YHUBEPCATIbHbIMU — Pe2YIAmUEHbIMU
oelicmseusmu.

1) Yuueepcanvnvie nosnasamensnsie oeticmaus, obecneuusaiom gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 Mupa;
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue 1eMcTBUA:

®BLISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIHPOBATH OMPEICIICHUS NOHATUM;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(HUKAIIMM, OCHOBAHUS JIJIsl 00001IeHus
Y CpPaBHEHUS, KpUTEPUU IIPOBOIMMOTIO aHAIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPA30OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHbIE U O0IIUE; YCIOBHBIE;

® BEISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEYHs B (hakrax,
JAaHHBIX, HAOMIOACHMSIX W YTBEPKACHMSX; Ipeajgaratb KPUTEPUM JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

® [e1aTh BBIBOJIBI C HCIIOJIb30BAHHMEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENIBHO J]0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIpsIMblE U
OT TNPOTUBHOIO), BBICTpAaUBAaTh  apryMEHTAlMI0, MPUBOJUTH MPUMEpPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOBI;

e BEIOUpATh CcMoco0 pemeHust y4yeOHOM 3ajaduu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh HanboIee MOIXOAALINNA ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX
KpUTEPUEB).

ba3oBble nccienoBare/bcKke 1eCTBUA:

®[ICIIOJIB30BATh ~ BONPOCHI  KaK  MCCIENOBAaTENbCKUI ~ MHCTPYMEHT  TO3HAHWUS;
dbopMyHpoBaTh BOMPOCH], PUKCUPYIOIIHE MTPOTUBOpEUHE, MPoOIeMy, yCTaHaBIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APryMEHTUPOBATh CBOIO MO3MIIHUIO,
MHEHHUE;

®[IPOBOJUTH CAMOCTOSITEJIBHO ~ CIJITAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIEI0BAaHUE 110
YCTaHOBIICHHIO OCOOEHHOCTE MaTeMaTH4eCKOro OO0ObBEKTa, SBJICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SBICHUSIMU, POLIECCAMU;

® CaMOCTOATENBHO (OPMYIIHPOBATH 00OOIIEHHUS U BBIBOJABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX pPE3yJIbTaTOB,
BBIBOZIOB M 000OIIEHNI;



® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUTATh MPEIIIOI0KEHUS O
€ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

©® BLISIBIIITH z[e(bmmrm HH(i)OpMaIII/II/I, JaHHBbIX, HCO6XOILI/IMBIX IJid OTBETA HAa BOIIPOC U IJIA
pelLeHys 3a/1a4H;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHWKOB pA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALMIO PA3IMYHBIX BUIOB U (HOpM
IPEJCTaBICHHUS;

® CTPYKTYpHpOBaTh  HMH(OpMaLUIo, HOpeAcTaBiIsATh €€ B pas3auuHbIX  (opMmax,
WILTIOCTPUPOBATH I'paUueCcKH;

® OIICHUBATh HAJAEKHOCTh HMH(MOPMALMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHIM.

2) Vuusepcanvhvie KomMMyHuKamuehvle Oelicmeus, 00ecneyusarom cQopmuposaHHOCHb

COYUAJIbHBIX HABBIKOG 06yllCHOM4MXC}Z.

OO0menue:

® BOCIIPUHUMATh U (POPMYJIMPOBaTh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSAMHU M LEJISAMU
oOIIeHus; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTb CBOIO TOYKY 3pPEHUS B YCTHBIX WU
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS TI0 XOJy pEIICHHs 331a4l, KOMMEHTHPOBATh
MIOJTYYCHHBIH Pe3yJIbTaT;

®B X0J1¢ 00CYXKICHHUS 3a/1aBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOM TEeMBbI, MPOOIEMBI,
pemaeMoM 3aja4yM, BBICKAa3blBaTh MJEHM, HAlEJCHHbIE Ha IIOUCK pELICHHUs;
COIIOCTABJISAITh CBOM CYXXACHUS C CYXICHMSAMU JAPYTrMX YYacTHUKOB JIMAJIOTa,
OOHapy>KUBaTh pa3IMuue U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH opme GopMyIHpoBaTh
pa3HOIIacHsi, CBOM BO3PAXKCHHS;

® [IPEJICTABIATh PE3YJbTAThl PELICHUs 3a/Ja4M, SKCIIEPHUMEHTA, UCCIEJ0BaHMS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BHICTYIUICHHS C y4ETOM 3a/1a4 IMPE3CHTAlMH
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHnyecTBO:

® [[OHUMAaTh U HMCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHJHON M MHAUBUAYAIbHOW paboThl IpU
peleHny y4yeOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JeATeIbHOCTH, TNIAHUPOBATh
OpraHu3aIliI0 COBMECTHOW paloThl, pacrlpenessTh BHIBI pabOT, IOTOBapUBATHCA,
00cy>kJ1aTh MpOIecC U Pe3yJIbTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® y4aCTBOBATh B TPYIIOBBIX (GopMax paboThl (00CYkIeHHs, OOMEH MHEHUI, «MO3TOBBIC
IITYpMbI» W WHBIE); BBHIMOJIHATH CBOI YacTh pabOTBI W KOOPIWHHPOBATH CBOHU
JeMCTBUSA C IPyTMMU YJ€HaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMIA
IPOAYKT 10 KPUTEPUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvnvie pecynamusnsie oeticmsus, obecneuugaiom popmuposanie cCMoicio8bix

YCMAHOBOK U HCUSHEHHbIX HABLIKOE IUYHOCTIU.

Camoopranusaumus:

® COCTaBJISITh TUIAH, aJITOPUTM PEIICHHs 3a]1a41, BBIOMPATh CIIOCO0 PEHICHHUs ¢ YIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI PEIIEHU ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMH ITO3HABATEIIHLHOHN pedIeKCHN KaK 0CO3HAHMS COBEPIIAEMBIX JICHCTBHUIA
Y MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB; BIAJETh CIOCO0AMHU



CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUIECKOM 3aa4uu;

® IPEJBUJICTh TPYAHOCTH, KOTOPHIE MOIYT BO3HMKHYTb IIPU PELIECHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HalICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEI];

® OLICHUBAaTh COOTBETCTBUE pe3yibTaTa ILEId U YCIOBHUAM, OOBSICHATH INPUYUHBI
JOCTIDKEHUSI WIN HEJOCTHKEHMs pe3yJbTaToOB MAEATENbHOCTH, HAaXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPAMAas, MJIOCKOCTb.

ITpyuMeHATh aKCHOMBI CTEPEOMETPHUM U CJIEACTBUS U3 HUX IIPU PELLIEHUU F€OMETPUUECKHUX
3aJ1ad.

OnepupoBaTb NOHATHUAMU: HAPAVIEABHOCTh U MEPHEHAMKYJISPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacHookKeHHUEe NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMU: JIBYI'PAaHHBIM Yroj, TIpaHd JBYTpaHHOIO yrja, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBINA yroJl ABYTPAaHHOI'O YIJIa; FpaayCcHas Mepa JIByIrpaHHOIO yTJa.

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHUK, BBINYKJIBIH M HEBBITYKJIbII MHOTOTPAHHUK,
JIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BU/bl MHOTOI'PDAaHHUKOB (IIMpaMuja; npusMa, MpsSMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccupunupoBare MHOrOrpaHHUKH, BbIOMpass OCHOBAaHUSA U1 KIacCU(UKaLuu
(BBIMYKJIBIE M HEBBIIYKJIblE MHOTOTPAHHUKHU; IPAaBUJIbHbIE MHOTOTPAHHUKH; IMpSIMbIE U
HAKJIOHHBIE NTPU3MBI, TapaJlICJICIIUIIE bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOSHUS CEUEHU, UCTIONB3Ysl METO/ CIIEJIOB.

Crpoutb ceueHus: MHOTOIPAaHHUKOB METOAOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE
YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJAEHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpasuaM Win
QITOPUTMaM, IPHUMEHSAS HM3BECTHbIE AHAINTHYECKHUE METOJbl NpPU PELIeHWH CTaHAApPTHBIX
MaTEMaTHYECKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXIy ABYMs TOYKAMM, OT TOYKH J0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKAY CKPEIIHUBAIOIINUMUCS IPSIMBIMHU.

Pemate 3amau Ha HaxoXKIAEHME TE€OMETPUYECKHMX BEIMYMH MO0 o0pa3naMm WiH
aIropuT™MaM, MPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PElIEHUH CTaHJapTHBIX
MaTeMaTUYeCKUX 3ajJjady Ha BBIYMCICHHE YIJIOB MEXY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSIMOM M TNIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI U IIIOLIANM TOBEPXHOCTEH MHOTOTPaHHMKOB (IIpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyJ; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMHU OAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUAMM: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTH
CUMMETPHUH; LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, NpesICTaBICHHYIO Ha YepTeKax U PUCYHKAX.



[lpumenaATs TEeOMETpUUYECKHE (aKThl sl pEHICHHs CTEPEOMETPUYECKHX  3ajad,
HPEATOJIarafolX HECKOJIBKO IIaroB PEIICHHs, €CIH YCIOBHS NPUMEHEHHS 3aJaHbl B SIBHOU
dopme.

[TpuMeHsATh TpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUUECKUX 3a/1ad.

[lpuBoaMTE mTpHMEPHl MaTEMaTH4YeCKUX 3aKOHOMEPHOCTEH B TPHPOAEC U IKHU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TONyYEeHHBIE 3HAHUS HA IMPAKTHKE: aHAJU3UPOBATh pEAbHBIC CUTYalUU U
OPUMEHATh  HM3YYCHHBIE TIOHATHS B  TPOLECCE TOMCKAa PEHICHHS  MaTeMaTHYeCKU
copMyITUpOBaHHON NpPOOIEMBI, MOJEIHPOBATh pPEAIbHBIC CHTYallMH Ha SI3bIKE TI'€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENU C HCIOJIb30BAHUEM IE€OMETPUYECKUX MOHATHA U TEOpeM,
amnmapara anreOpbl; perarh NpakTHIECKUEe 33/1auu, CBSI3aHHbIE C HAXOXKICHUEM TeOMETPHUYECKIX
BEJIMYMH.

11 KJIACC

OnepupoBatb HOHSATUAMU: LHWIMHIpUYECKas IIOBEPXHOCT, oOpazyromue
LWINHAPUYECKOM MOBEPXHOCTH; WINHAP; KOHWYECKAasl IOBEPXHOCTb, 00pa3yIoLie KOHUYECKOH
HOBEPXHOCTH, KOHYC; ChepruuecKas HOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IMIIMHADP, KOHYC, cdepa u map).

OOBSICHATD CITOCOOBI MOJTYUEHUs TEJ BpallleHUS.

KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOH CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA CErMEHTA;
IapOBOi1 CI0M, OCHOBAHHE LIAPOBOI'0 CJIOA, BBICOTA IIAPOBOTrO CIIOS; IIAPOBOU CEKTOP.

Bbruncnsate 00BbEMBI U IUIOIMIAM HOBEPXHOCTEH TEN BpallleHUsl, T€OMETPUUYECKUX Tel C
npUMEHEeHHeM (OopMyII.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK WIIM TEJIO BPALCHHUS.

BbruucnsTe COOTHOLIEHMSI MEXAY IUIOMIAJIMU NMOBEpXHOCTEH M 00bEMaMU MOIOOHBIX
TeJl.

N300paxkaTh u3ydaemble (GUIypbl OT PYKH M C TIPUMEHEHHUEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINomHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (pUTYp: BHU]
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpallleHus.

W3BnexaTb, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
F€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO HAa YepTekKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUUTAHHSI BEKTOPOB U YMHOXKEHHsI BEKTOpa
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATH, MpaBWIIO NapaJIIEIECIUIIEAA.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXAy BEKTOpaMH, CKaspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YMCIO, YIOJ MEXIy BEKTOpamH,
CKaJIIpHOE MPOU3BECHHUE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBON CHCTEME KOOPMHAT.



[lpumenaATs TEeOMETpUUYECKHE (aKThl sl pEHICHHs CTEPEOMETPUYECKHX  3ajad,
IPEATOJIarafolNX HECKOJIBKO IAaroB PEIICHHs, €CIH YCIOBHS NMPHUMEHEHHs 3a/laHbl B SBHOM
dopme.

Pemate mpocreiiue reoMmeTpuueckue 3a1aui Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METOoJ1a.

Pemare 3amaum Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHUWH W HaXOXKICHHUE
reOMETPUYECKUX BEJIHYHMH 0 00pas3laM WIM alrOpUTMaM, MPUMEHSS W3BECTHBIE METOJbI IpPU
pELICHUH CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpuMeHsATh TpOCTEHIIME MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUYECKHUX 3a/1a4.

[IpuBoNMTH mHpUMEpPhl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IlpuMeHATh TONyYEeHHBIC 3HAHWS HA MPAKTHKE: aHAJM3UPOBATH pEAIbHbIC CUTYallud U
NPUMEHATh M3yYEHHbIE TMOHATHA B  IpOLIECCe MOWCKA PEHICHUS  MaTeMaTHYECKH
chopMyIMPOBAHHONW MPOOIEMbI, MOJIETUPOBATh pPEANbHbIE CUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAaHHEM T€OMETPUYECKUX TOHSATHH U TEOpeM,
ammapara anreOpbl; penarh NpakTHIeCKUe 3aa9u, CBSI3aHHbBIE C HAXOXKICHUEM TeOMETPHYECKIX
BEJINYHMH.



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
MaremaTuka: anredpa 1 Hayaja MaTeMaTHYeCKOro aHainmusa, reomerpus. ['eomerpus: 10-11

KJIACCHI : YUYEOHUK ISl 00111e00pa30BaTeIbHbIX OpraHu3aIuii: 0a30BbIN U YTy OIEHHBIHA
ypoBuu/ JI.C. AtanacsH, B.®. byry3os, C.b. Kamomies u np. — Mocksa: [Ipocsemenue, 2018.

METOANUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Caaxsn C. M. I'eometpus. [Toypounsie pazpadbotku. 10—11 kmaccsl : yaed. mocodue s
obmeobpa3zoBarenbubix opranuzanuii / C. M. Caaxsn, B. @. By ty30B. — M. : IIpocBenienue,
2017. — 2-e u3n., nepepad. — 232 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [{OK https://m.edsoo.ru

YuuTtenbCKkMn nopTan - mexkayHapoaHoe coobuiectso yymntenen (uchportal.ru)

Poccuickas aneKkTpoHHaa Wwkroaa (resh.edu.ru)



https://www.uchportal.ru/?ysclid=lxa2h4eumc217424151
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