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HHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamMma yueOHOTo Kypea «I'eoMmeTpus» 6a30BOTr0 ypoBHS st ooydaronuxcs 10 —11
KJaccoB paszpaborana Ha ocHoBe PDenepanbHOrO TOCYAApCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peamuzanusi  mporpamMmbl  o0ecrieuMBaeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIMSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M MTO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YJaOITHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca reoMeTpuu Ha YpOBHE CpPEIHEro 0011ero oopa3oBanus 00ycaoBIeHa
IPAaKTUYECKOM 3HAYMMOCTBIO METANpeIMEeTHbIX M MPEIMETHBIX pPE3ylbTaTOB OO0y4YEeHUS
T€OMETPUH B  HANpPAaBICHUW JIMYHOCTHOTO Pa3BUTHA OOydarommxcsi, (HOpMUPOBAHHSA
(GYHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX a0CTpaKLUi, COOTHOILEHUH PEaIbHOTO U UJCAIbHOI0, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaTEMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYaIlIMXCS, a TaKKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aflalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBieTCS OJHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak 00ECHEeYrMBAET BO3MOXKHOCTb M3YYEHHS KaK AMCIMIUIUH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOI.

Jlormueckoe MblluleHHE, (GOPMUPYEMOE IMPU H3YUYEHUH OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB TE€OMETPUM M IOCTPOCHUM LEMOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
FeOMETPUUYECKHUX 3a/lad, YMEHHE BBLIBUTaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHHUN 33ad €CTECTBEHHO-HAYYHOIO ILMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIAaCTAX
NesITeIbHOCTH YenoBeka. OpueHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBITUSA, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHU u AKTUBHOTO npeoOpa3oBaHus JIEICTBUTEIIBHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAUHSET pa3Hble BUJIbI yYeOHON U TPYJOBOW EATEIHHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BaXKHBIX KadyeCcTB, MOITOMY aKTyalbHa 3ajaya
dbopMupoBaHUS y O0O0yYaromMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KakK pPa3HOBUAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTEIbHOCTH 110 MHOTHM HaIlpaBJICHUSIM.

[{enb ocBoeHUS MporpaMMbl yueOHOro Kypca «['eomerpusi» Ha 6a30BOM YpOBHE 00YUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS uYepe3 0OecleueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
neicTBUi, ciennUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOJI0JDKEHUST 00pa30oBaHUs 1O
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C NPUKJIAAHBIM UCTIOJIb30BAHUCM I'COMCTPHHU.



[IporpamMa 1o reomeTrpum Ha 0a30BOM YpOBHE NpeAHA3HAYCHA JUIS OOYJarOIIuXCs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mre MaTeMaTHIecKue YMEHUs, CBSI3aHHbBIC CO CIEeNU(UKON T€OMETPHH U HEOOXOIUMBIC IS
YKU3HH B COBPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh TEOMETPHUIO
Oonee rIyOOKO, €CITM B JAIBHEHUINIEM BOSHHKHET HEOOXOIUMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
poeCCUOHATLHOMN IeATEILHOCTH.

Jloctuxenue LeH OCBOEGHUS IPOrPaMMBI obecrnieunBaeTcs pelieHueM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3amayamMu OCBOEHHMS Kypca «l'‘eomerpum» Ha
6a3zoBoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

e (QopmupoBaHHE NPEICTABICHUS O TEOMETPUM KaK 4YacTHU MHPOBOH KYJIbTYpPbl U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TPEACTABICHUS O MHOTOTpAaHHUKAX M TeJax BpalleHUuss Kak o
BOKHEUIIIUX MATEMAaTUYECKUX MOJEISIX, MO3BOJSIONIUX OMUCHIBATh U HU3y4yaTh pa3HbIC
SBJICHUS OKPYXKAIOLLEr0 MUPA;

e (QopmHupoBaHME YMEHMs pPACIIO3HABATh HA YEPTEkKaX, MOJEISIX U B pEalbHOM MHpeE
MHOT'OIPAHHUKH U TeJa BPAILLECHUS;

e OBJIQJICHWE METOJaMM peIICHWS 3aJa4 Ha TOCTPOCHHS Ha  HM300paKEHUsX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (GOpMHpPOBAHHE YMEHHS OINEPUPOBATH OCHOBHBIMHU TOHATUSIMH O MHOTOTPAHHHMKAX M
TeJax BPALLEHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJQJICHWE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aaad; (HOpPMHpPOBAHHE YMEHUS
MIPOBOJIUTh  HECJOXKHBIE  JIOKAa3aTeJIbHbIE  PACCYKIEHHUS B  XOAE€  peUIeHUus
CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COICPKAHUEM;

e pa3BUTHE MHTEIUIEKTYaJdbHBIX W  TBOPYECKHX  CIIOCOOHOCTEW  OOy4arommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

e (QopmupoBanue (YHKIIMOHATBFHOM TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHUE
pacro3HaBaTh MPOSBICHUSI T€OMETPUUECKUX TOHITHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYallMsIX M TpPU H3YyYEHUH APYTUX YUeOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (QOpMynHpoBaTh HUX Ha S3bIKE
FEOMETPUM U  CO3/1aBaTb T'€OMETPUYECKUE MOJENU, TPUMEHSATh  OCBOEHHBII
FEOMETPUYECKHI  ammapar sl pEeHIeHUs  PaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJSIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJie €ro U3y4yeHus 3a/ad, peliaeMbIX Ha YPOBHE NHTYUTHUBHOI'O MO3HAHUS, U ONPENEIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKAaHWE MHTYUTHUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEHILIEMY N3YUEHUIO NPEAMETA.

[Ipenmourenue oTAaéTcs HArISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKOMN
JEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MNPEACTAaBICHUN y YydJalmuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET PELICHHs 33/1a4 Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HATJISTHOCTh, a ONEPUPOBAHUE 00Pa30M — B YCIOBHUSIX OTBJICUCHHS OT HAIJISIHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOQHOIO CONEPIKAHN.

OcHoBHBIE cofepkaTenbHble JHMHUM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u



KOOPJAWHATHI B TIPOCTPAaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIBKO
M0 COJICPKATENbHBIM JIMHUSM, HO W IO rojaM OOy4eHHS Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHwUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiIbTaTaM OCBOCHHS
paboueil mporpamMmebl, pactpeie’aEHHbIM 0 ToAaM 00yUueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl ~ OBJAJCHHWE TI'EOMETPHYECKMMH IOHATHSAMHM M  HaBBIKAMH  OCYILIECTBIUIOCH
MOCJIEIOBATEIBHO W IOCTYMATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIOYAIUCH B OOIIYIO CHCTEMY T€OMETPHUECKHX TPEICTABICHUH 00yJaronuxcs,
pactmpsis ¥ yriayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue reomerpun orBoauTcs 2 yaca B Henento B 10 kmacce u 1 yac B Hememo B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

HpﬂMI)Ie U IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MJI0CKOCTh, IpocTpaHcTBO. [loHsaTHE
00 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3auMHoOe pacrnosioxkeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapalieIbHbIE U
CKpemuBampmuecss npsaMslie. llapamnenbHOCT MNPAMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
napajuieJbHble OpsIMblE B IMPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapajIeIbHOCTh
OpsIMOM M TIJIOCKOCTH. YTJbl C COHANpPAaBICHHBIMU CTOPOHAMHM; YroJl MEXIYy HpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TuIockocTei. [IpocTeiime mpocTpaHCcTBEHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapajuiesienunes; NoCTpPOCHUE CeYeHUH.

[lepneHUKYISIPHOCTE  MPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXAY MHPSAMOM M IIIIOCKOCTBIO; ABYTPaHHBIM yrou,
JMHENHBIN Yroj JBYIpaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHUE OT TOYKH J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMS (UIYyphl Ha IUIOCKOCTb.
IlepneHauKyISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX NEPIECHAUKYIIApax.

MHororpaHHuKu

[lonsiTHE MHOTOTpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronapHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAaKJIOHHAs IPU3MbI; OOKOBasl U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsMOYTrOJIbHBIN Napajulelenunes U ero cpoucrsa. [lupamunpa: N-yronpHas
nupamMp/a, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas W IOJHAs IOBEPXHOCTh MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuiibHBIE
MHOT'OIPAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHHUKA; MPAaBWIbHAsA IPU3Ma U IIpaBUIIbHASA
nUpaMy/Ia; MpaBUIbHAS TPEYrojbHasi MUpaMuUa U MPaBUIIbHBIA TeTpasp; KyO. IlpeacraBienue



O TMpPaBWIbHBIX MHOTOTPaHHHMKAX: OKTaj’ap, HoJeka’Ap U ukocadap. CedeHus mOpusMbl U
MUPAMHU/IBI.

CuMmMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTH.
DNeMEHTB CUMMETPUH B IIMpaMuUJax, apauleenuIeax, IPaBUIbHBIX MHOTOTDAHHHKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomane 60koBoM
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIaJb OCHOBAaHMUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MUPaMUIbI, TEOpeMa O IUIOmAAM yced€HHoi mnupamuabl. [lonstue o6 oOBEMe.
O0BEM nupamMusl, IPU3MBI.

[Tonobupie Tema B mpocTpaHcTBe. COOTHONICHUS MEXAY IUIOMIAISIMU MOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

11 KJIACC
Tesa BpameHust

[{unuHapuyeckas MOBEPXHOCTb, OOpa3yollue IMIMHIPUYECKON TOBEPXHOCTH, OCh
UUATUHAPUYECKONU oBepXHOCTH. L{umuuap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yromas u
0Cb; IIOMIaAb OOKOBOI U TOJTHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 0Opa3yrolue KOHUYECKOW IMOBEPXHOCTH, OCb M BEpUIMHA
KOHMUYecKol moBepxHocTH. KoHyc: OocHOBaHME M BepuUIMHA, oOpa3yroolas U OCh; IJIONIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 0Opa3ylollle M BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: neHrp, paguyc, OUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdepbl. BiaumHoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmioanb chepsl.

N306paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka IUIMHApa U KOHYCA.

KoMOuHammu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OMHUCAHHBIM OKOIO
cthepsr; chepa, BOucaHHAs B MHOTOTPaHHUK, WU TEJIO BPAIIICHHS.

[Tousitue 006 o00bEéMe. OcHOBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapalienenunena u cieactsus uz He€. O0bEM munmmHapa, KoHyca. OO0bEM

mapa v miomass chepsl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

Ceuenust mwmHApa (TMApAIETPHO H  TEPICHAUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/ISIIEe Yepe3 BEPIINHY), CEUCHHUS apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CII0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B InpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimue
3a/layd B KOOpAMHATax. YTron Mexay BekTopaMu. CKalgpHOE IPOU3BENECHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IpU
PELICHNU T€OMETPUUECKUX 3aay.

INIVIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3ynbTaThl OCBOEHHUS HporpaMMmbl ydeOHoro mnpenmera «MartemaTHka»
XapaKTepU3YIOTCS:

I'paknanckoe BocniuTanue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TMO3ULMK OO0yYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aMMOJEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U HAa3HAYCHHEM.

HanHOTI/I‘IECKOG BOCIIMTAHMC:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM TpakIaHCKON MACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY PpOCCHUMCKOW MAaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YEeCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; chopMHUpPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUYCCKOTO MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM IMPUMCHCHUCM
JOCTHIKEHUIN HAYKH U JEATENbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOSHUE
YCTOMYMUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

OCTETUYECKUM  OTHOIICHHMEM K  MHUpYy, BKJIOYas  OICTETUKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIEeHUW; BOCIPUUMHUYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUJOB UCKYCCTBaA.

Pdusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTHYeCKWe 3HaHUS B MHTEpecax
3I0pPOBOTO U 0e€30MacHOro obpasza *HM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESTEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IEHHOCTU TPYIOJIOOUS; MHTEPECOM K PazIUYHbIM
chepam pohecCHOHATLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApPaBJIEHHOCTH.

IKoJ0rn4YecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHS COIMAJIHHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW U COLMAIBHOW CpeAbl, OCO3HAHUEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpOoOJieM; OpHEHTalue Ha  NpUMEHEHHUE
MaTeMaTHUYeCKUX 3HAHUN JJIS pellleHus 3a/ay B 00JIaCTH OKpYXalolle cpelbl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUMN JJIs1 OKPYKAIOIIEH CPEIbI.

HeHHOCTI/I HAY4YHOI'O MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKH Kak c(epsl
YEJIOBEUECKOU JIEATEIbHOCTH, ITAlOB €€ pa3BUTHA M 3HAYUMOCTH JJI1 Pa3BUTHUSl LMBWIA3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTYpOH KaK CpEeACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh THPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAMBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeqMeTHbIE Pe3ybTaThl OCBOCHHS MPOrpaMMBI ydeOHOro mpeaMmeTa «Maremarukay
XapaKTepU3YIOTCS OBJIaJIEHUEM YVHHUBEPCATbHBIMUA HO3HABGAM ETIbHBIMU OeliCTNEUAMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsimUGHbIMU
oelcmeusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00VHaArowWuxcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

Ba3zoBble jornyeckue aeiicTBUA:

e BBIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIYy TOHATUSIMH; (DOPMYyITHUPOBATH OMNMpPEACICHUS TOHSITHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(UKAIUU, OCHOBAHUSA JJIsi 0000IICHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOJUMOI0 AHAIIN3A;

e BOCIPHHHMATH, (OPMYIUPOBATH U TPEOOPA30OBBIBATH CYXKIACHHS: YTBEPIUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHIUYHBIE, YaCTHBIE M OOIINE; YCIOBHEIE;

e BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U MPOTUBOpPEUUs B (paKTax,
JAHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSAX; TpeNIaratb KPUTEPUU MJIA BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JIeJaTh BBIBOJBI C HCMOJB30BAHHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX W WHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;



e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEP)KIECHUH (IpsIMble U
OT NPOTHUBHOI0), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

e BbIOMpaTh croco® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peureHusi, BEIOMpaTh HauOoJee MOIXOMAMINN C YU4ETOM CaMOCTOSTENILHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiCTBHSA:

e UCHOJB30BaTh  BONPOCHl  KaK  KCCICIOBATEIbCKHMH  MHCTPYMEHT  ITO3HAHHS,
dbopMyITUpOBaTh BOIPOCHL, (PUKCHUPYIOMIME MPOTUBOpEUYHE, MPOOJIeMy, YCTaHABIMBATH
HCKOMOE U JJaHHOE, (POPMHPOBATH THUIIOTE3Y, APTYyMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHCE;

e TMPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEAOBAHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTHYeCKoro OOBeKTa, SBICHHsSA, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMHU;

e CaMOCTOATENILHO (POPMYIIMPOBATH 00OOIICHUS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIEHNIH;

e MPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOIECCA, a TAKIKE BBIIBUTATh MPEIITOJIOKCHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

PatGora ¢ undopmanmeii:

° BBIABJIATD I[G(i)I/IIII/ITI)I HH(i)OpMaHI/II/I, JaHHBbIX, HeO6XOI[I/IMI)IX AJIs1 OTBETA HAa BOIIPOC U IAJIA
pELIeHNUs 3a]a4H;

° BI)I6I/IpaTB I/IH(i)OpMaHI/IIO u3 HCTOYHHUKOB PA3JIMYHBIX  THIIOB, AHAJIU3UPOBATD,
CHUCTEMaTH3UpPOBaTh M WHTEPHPETHPOBATH MH(OPMAIMIO PA3IUYHBIX BHUJIOB U (hopm
IpeJICTaBICHHUS,

e CTPYKTYpUpOBaTh HH(pOpMaIMIO, TNPEACTaBIATh €€ B  paslIW4yHbIX  (QopMmax,
WTIOCTPUPOBATH TpapUuecKy;

e OIIGHUWBaThb HAJAEKHOCTh MH(OpPMAIMK IO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUIM.

2) Vuusepcanvivie KOMMYHUKAmMuUHblE Oelicmeusl, 00ecneyusarm coopmMupo8aHHoCcns
COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

OO01menue:

° BOCIIpUHUMATh U q)OpMy.TIPIpOBaTI) CYXKACHUA B COOTBETCTBHU C YCIOBUAMU U LCIAMU
oOIIeHus; $ICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHMs B YCTHBIX H
IMUCBbMCHHBIX TCKCTaxX, AaBaThb IMOSACHCHHUA 110 XOAY PCHICHUSA 3aJadl, KOMMCHTUPOBATH
MOJIyYEeHHBIH pe3ynbTaT;

e B XoJe 0OCYXIEHHS 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMON TEMbI, IPOOJIEMBI,
pelraeMoil 3a1auM, BBICKa3bIBaTh MJIEH, HAIEJICHHbIE HAa TIOUCK PELICHUS; COMOCTaBIATh
CBOM CYXJIEHUS C CY>KICHUSIMH JAPYTrUX YUaCTHUKOB JHaJIoTa, 0OHAPYKUBATh pa3inyue U
CXOJICTBO TMO3MIMH; B KOPPEeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaXKCHHUS;

e MPEICTABIATH PE3YNbTAThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, HCCIEOBAaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hopMaT BBICTYIUIEHHS C Y4€TOM 3a/ad MPE3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuyecTBo:



e TIOHMMATh W HMCIOJB30BATh MPEUMYIIECTBA KOMAHJIHOW U WHIMBHIyaTbHON pabOTHI IpH
peleHny y4eOHBIX 3a7ad; MPUHUMATh IIeJIb COBMECTHOU JESATEIBHOCTH, IIAHUPOBATH
OpraHu3allii0 COBMECTHOW pabOThI, pachpenensiTh BHIbI padOT, IOrOBapUBATHCA,
o0CcyXaTh MPOIIeCcC U Pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

e Y4acTBOBaTh B IPYNNOBBIX (hopmax paboTel (0OCYkIeHUs, 0OOMEH MHEHHM, «MO3TOBBHIE
HITYPMBD» U UHBIC); BBITIOIHATH CBOIO YaCTh PA0OTH M KOOPAMHUPOBATH CBOU JICUCTBHUS C
JIPYTUMH YIEHAMHA KOMaHJIbl; OIICHUBATh KAYECTBO CBOETO BKJIJa B OOLIUI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmaust, obecneuugarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 IUYHOCHIU.

Camoopranu3anus:

e COCTaBJIATH IUJIaH, AJITOPUTM PELLIEHUS 3a7auu, BEIOUpaTh CII0CO0 pEeLIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

e BJAJeThb HaBbIKAMU I[103HABATEIbHON pe(IEKCMM KaKk OCO3HAaHUS COBEPILAEMbIX
JEHUCTBUII M MBICIUTENBHBIX IIPOLIECCOB, MX pE3yJbTAaTOB; BIAAETh Cloco0aMu
CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yiabTaTa pelIeHUus MaTeMaTHYecKou
3a]a4u;

e MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUU 337ayd, BHOCHUTb
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB, JAAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH NPUYHHBI
JOCTMDKEHUS WM HEIOCTHKEHHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIMIMOKY, aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI
10 KUIACC
OnepupoBaTh NOHATUAMU: TOUYKA, NPsAMasi, INIOCKOCTb.

[TpuMeHSITh AKCHOMBI CTEPEOMETPUU U CIICICTBUS M3 HUX TPU PEIICHUH T€OMETPHUECKUX
3a1ad.

OnepupoBaThb MOHATHSAMHU: TAPAJIENBHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE pacioioKeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBI yroy, TpaHW JBYTPaHHOIO yria, pedpo
JIBYTPaHHOIO yIJIa; JUHEHHBIN YroJl ABYTPaHHOTO YIJIa; TPagyCHas Mepa JBYTPaHHOIO yIia.

OHepI/IPOBaTI) IMOHATHUAMU. MHOI'OI'paHHUK, BBIHYKJ'II)II\/'I u HCBI)IHYKJII)II;'I MHOTI'OrpaHHUK,
9JICMCHTBI MHOI'OI'PaHHUKA, HpaBI/IHI:HInlf/’I MHOT'OT'paHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB (IHMpaMuia; Ipu3Ma, IPsIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).



KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHMs Il KJaccH(HUKaIUU
(BbIHyKJIBIe U HCBBIIYKJIBIC MHOTOTPaHHHUKHU, HPAaBUJIIBHBIC MHOTOI'PAHHUKH, IPSAMBIC U
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIATIC/IbI ).

OHCpHpOBaTI) IMOHATHUAMU: CEKYyIas IJIOCKOCTh, CCHCHUEC MHOT'OI'PAHHHUKOB.
OOBSICHATH IMPUHIHUIIBI IIOCTPOCHUS CC‘ICHI/II\/'I, HCIIOJIB3YsA METO CJIICIOB.

CTpouTh CEYEHUS] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBIIOIHATH (BBIHOCHBIE) IIOCKHE
YepTekKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX GUTYD: BUI CBEPXY, COOKY, CHU3Y.

PemraTs 3aa4i Ha HAXOXKIACHUC IrCOMETPUICCKUX BECIUWYHH I10 o6pa3uaM HJIN aJITOpUTMaM,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IIPpU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKHUX
3aJa4 Ha BBIYUCIICHHC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKHU 0 HpﬂMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCIIUBAIOIUMUC ITPAMBIMH.

Pemats 3a1aun Ha HaX0XKJIEHUE TEOMETPUUECKUX BEJIMYMH 110 00pa3am Win alropuTMam,
[IPUMEHSA U3BECTHBIC AHAJIUTUYECKUE METOAbl IIPU PELICHUHM CTAaHAAPTHBIX MAaTEMaTUYECKHUX
331a4 HAa BBIYHCICHUE YIVIOB MEXKAY CKPCIIMBAIOUIUMUCA MNPAMBIMH, MEXIY IPAMOU U
IIJIOCKOCTBI0, MEXAY IIIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI M TUIOMAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, TTHPaAMHJIA) C
npuMEeHEHHEeM (OPMYJ; BBIYMCISATH COOTHOIIGHHS MEXKIy IUIOMIA[sIMA ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSMHM: CHMMETPUS B TIPOCTPAHCTBE; ILEHTP, OChb U IUIOCKOCTb
CUMMETPUH; IEHTP, OChb U TIOCKOCTh CHMMETPHUH (PUTYPBI.

N3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NPeJCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI L pelICHUd  CTCPECOMCTPUYUCCKUX  3a/ady,
nmpeamnojgararomux HECKOJBbKO IMAaroB pCIICHHA, €CJIW YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU

dopme.

[TpuMeHATh MpoCTEHIINE NPOrpaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHHUKALOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoauTE mNpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TMPUPOJAE M KU3HH,
pacro3HaBaTh MPOSBICHUE 3AKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyallud U
IPUMEHATh  HU3YYEHHBIE TMOHATHUS B  IPOLECCE IIOMCKA  PEIIEHUS  MaTEMaTHYECKHU
chopMyTUpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh pEATbHBIC CUTYaIlMd Ha SI3BIKE TC€OMETPHH,
HCCIIEIOBATh MMOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM IE€OMETPUUYECKUX IOHITHH U TEOPEM,
ammapara aJreOpbl; penaTh IPaKTUIECKUE 3a/1a9d, CBSI3aHHbBIE C HAXOXKIECHUEM T€OMETPUUECKHIX
BEJINYMH.



11 KJIACC
OnepupoBaTh MOHATUAMH: LMIMHAPUYECKAs IOBEPXHOCTb, 0O0pa3yrollue LHIMHIPUYECKON
MOBEPXHOCTH; LWIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolre KOHUYECKON MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccudunupoBaTs B3auMHOE pacroiokKeHue cephl U MIOCKOCTH.

OHGpI/IpOBaTb INOHATHUAMMU HlﬁpOBOfI CETMCHT, OCHOBAaHHMEC CCIrMCHTA, BBICOTA CCI'MCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHHC IApOBOIo0 CJI0A, BBICOTA IIAPOBOI'0 CJIOA; HlapOBOﬁ CCKTOP.

Beruucasate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH TEJ BpPAILICHUS, T€OMETPUUYECKUX TEN C
npUMeHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy U OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BerauciaaTe cooTHOmMEHUS MCXKAY IIo1maasiMu HOBerHOCTefI u 00béMaMu HOIIO6HI)IX TCII.

H3o0paxarh u3yyaemble (UTYpBl OT PYKH U C MPUMEHEHHEM IPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs Tell BpaIlleHus.

W3BnekaTb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTeKaxX U pPUCYHKaX.

OHGpHpOBaTB INOHATHEM BCKTOP B IIPOCTPAHCTBC.

BbINONHATE ACHCTBUSA CIOKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,
OnepupoBaTh NOHATHAMU: JAEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BCKTOpaA, PaBCHCTBO BECKTOPOB, KOOPAWMHATBI BEKTOpPA, YIOJ MEXKAY BCKTOPaAMH, CKaJIAPHOC

MMPOU3BCACHUC BECKTOPOB, KOJUNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaXO,Z[I/ITL CYMMY BCKTOPOB MU MPOU3BCACHUEC BCKTOPA HA YMUCIIO, YTOJ MCKAY BCKTOPAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHHAT.

[IpumensTs reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
IIPEIIIOJIAratoIuX HECKOJIBKO IIarOB PELICHMs, €CIM YCJIOBHA NPUMEHEHUS 3alaHbl B SIBHOU

dopme.



Pemarp mpocreiiiiyie reoMeTpruueckye 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemate 3aa4d Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUN H HaXO0XJICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM HIIKW aJIlroOpuTMaM, IPUMCEHAA U3BECTHBIC METOJbBI ITPHU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3a/1ay.

IIpuMeHATh NpOCTEHIINE NPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTh IpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacno3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MONyuYeHHBbIE 3HAHWS Ha MPaAKTHUKE: aHATM3UPOBATh peallbHbIE CUTYAllUU U
NPUMEHATh W3Y4YEHHBIE TIOHATHS B  IMIPOLIECCE TOMCKA  PEIICHHS  MaTeMaTH4YEeCKH
chopMyIUpOBaHHON MPOOIEMBI, MOJIECIUPOBATh pPEabHBIE CUTYallMd Ha S3bIKE T'€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX IMOHATUM U TEOpPEM,
anmapara anreOpsl; peniath NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAX0XKJACHUEM M€OMETPUUECKUX
BEITUYMH.



