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MHNOACHUTEJIBHASA 3AIINCKA
Pabouass mporpamma yueOHOTO Kypca «I['eomerpusi» 06a3zoBoro ypoBHs misi oOydatomuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTENLHOTO CTaHAAPTa CPeAHEro o0IIero o0pa3oBaHus, ¢ y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
MPEIBSIBISEMBIX K MAaTEMAaTHYECKOMY 00pa30BaHHUIO, H TPAJAUIIMNA POCCHICKOTO 00pazoBaHus. Peanu3amus mporpaMMbl 00eCTieunBaeT OBJIaICHNE
KITFOYEBBIMH KOMIICTCHIIMSIMH, COCTaBIISIONUMHU OCHOBY JUISI CAMOPA3BUTHS M HEIPEPHIBHOTO OOPa30BaHMs, IEIOCTHOCTh OOIICKYJIBTYPHOTO,

JIMYHOCTHOTO U TO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘-IaIOHII/IXC$I.

HEJU U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca reoMeTpUM Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHUS OO0YCIIOBJIEHA MPAaKTUYECKOW 3HAYMMOCTHIO
METanpeIMEeTHBIX M MPEIMETHBIX Pe3yJIbTaTOB OOYYEHHsS] T€OMETpUU B HAIPABICHUHU JIMYHOCTHOIO pa3BUTHUS oOywarouuxcs, GpopMHpoBaHUS
(YHKIIMOHATBPHOM MaTeMaTH4eCKOW TIpaMOTHOCTH, H3YUEHHUs [JpYruxX ydyeOHbIX AucUMIIIMH. Pa3zButue y oOyyarommxcs MpaBUIBHBIX
IPEACTaBICHUN O CYIIHOCTH W IPOUCXOXICHUH TEOMETPHUYECKUX a0CTPAKIMi, COOTHOMIEHUH PEaNTbHOTO M MICATBHOTO, XapaKTepe OTPaKECHHS
MaTeMaTH4ecKO HayKO! SIBJICHUH U MPOLIECCOB PEaTbHOTO MUPA, MECTE TEOMETPUH B CUCTEME HAyK U POJIM MaTEMaTHYECKOTO MOJICIIMPOBAHNUS B
HAy9HOM MO3HAaHMHM M B TPAKTHKE CIOCOOCTBYeT (HDOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS YUAIIMXCS, a TaKKe KadyeCTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJlalTallid B COBPEMEHHOM OOIIECTBE.

['eometpus sBnsiercss oMHUM U3 0A30BBIX NMPEIMETOB Ha YPOBHE CpEIHEro oduiero oOpa3oBaHMs, TaK KaKk 0OECIEYMBAET BO3MOXHOCTH
M3y4YCHUS KaK TUCLHUILINH €CTeCTBEHHO-HAYYHOH HAIPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlorndeckoe MebIIUIeHHE, (OPMUPYEMOE IPH HM3YYCHHH OOYYAIOUIMMHUCS TOHSTHHHBIX OCHOB TE€OMETPHH M TIOCTPOCHHUHU IETIOYKU
JOTMYECKUX YTBEP)KJICHUH B XOJ€ PpEIICHUS TI'eOMETPUYECKUX 33/1a4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPH PELICHUH 33/1a4 €CTeCTBEHHO-HAYYHOT'O IIMKJIa, B YaCTHOCTH U3 Kypca (pu3uKu.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX JEATEIbHOCTH YenoBeka. OpHeHTaIus yenoBeKa
BO BPEMEHHU M IPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE €ro COIMAIbHOTO OBITHS, (hopMa OTpaKEHUsI OKPYKAIOLIEr0 MUpPA, YCIOBUE YCIEIIHOTO
MO3HAHUA U aKTUBHOTO NpeoOpa30BaHus AeHCTBUTENbHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00beIMHET pa3Hble BUAbI yueOHOI

n prHOBOﬁ JACATCIIbHOCTH, SABJIACTCSA OJHUM U3 HpO(beCCI/IOHaJ'ILHO Ba’KHBIX Ka4CCTB, IIOOTOMY aKTYyaJIbHA 3aJla4ya (I)OpMI/IpOBaHI/IH y 06yqa101u1/1xc;1



IMPOCTPAaHCTBCHHOI'O MBINUJICHHUA KaK PAa3sSHOBUIHOCTH 06pa3Horo MBIIIJICHUA — CYIICCTBCHHOI'O KOMIIOHCHTA B IMOATI'OTOBKE K HpaKTH‘ICCKOfI
ACATCIIBHOCTH IIO MHOTHYM HAllpaBJICHUAM.

Lenb ocBoeHust nporpaMmbl yuyeOHoro kypca «['eomerpusi» Ha 06a30BOM ypoBHE 00ydeHHsI — OOII€00pa30BaTeIbHOE U OOLIEKYIBTYPHOE
pa3BuTHE OOyJaromMXCcs Yepe3 00ecreueHre BO3MOYKHOCTH TPUOOPETEHHS M WCIOJIb30BAHUS CHUCTEMATHUYECKUX T€OMETPHUYECKHX 3HAHUU |
I[GI\/JICTBI/II\/JI, CHCHI/Iq)I/I'-IHBIX TCOMETpPHH, BOSMOKHOCTHU YCIICIIHOTO IPOJOJDKCHUA O6paSOBaHI/I$I M0 CrieuuaJbHOCTAM, HC CBA3AaHHBIM C IMPUKJIAAHBIM
MCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 6a30BOM YpOBHE MpeIHa3HAUYCHA ISl 0OYJArONIUXCsl CPEAHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAUYMUTEIHHBIX
3aTPYIHEHHI Ha YpPOBHE OCHOBHOTro o0miero oOpa3zoBanus. Takum oOpa3zoMm, oOydyaroniuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIINE
MaTEMAaTUHYCCKHUEC YMCHUS, CBA3AaHHBIC CO CHGHI/ICI)I/IKOI\/’I reoMeTpruu " H€06XO)II/IMI)I€ IJId ’)KU3HU B COBPEMCHHOM O6HI€CTB€. KpOMe 9TOT0, OHU
UMEIOT BO3MOXXHOCTh M3YYHTh T€OMETphio OoJiee TIyOOKO, €CIIM B JaJbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHYECKHX 3HAHUSIX B
npodeccnoHabHOM 1eSATEIbHOCTH.

JlocTrkeHne LeT OCBOEHUSI IMpOorpaMMbl 0OeCTIeUMBAETCsl PEHIeHHEM COOTBETCTBYIOIIMX 3aaad. [IpHOpUTETHBIMHM 3aayaMu OCBOEHUS
kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBISIOTCS:

e (opmupoBaHuE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHUE MPEJICTaBICHUS O MHOTOTPAaHHUKAX U TeJaxX BPalIeHUS KaK O BaKHEUIIMX MaTeMaTHYECKUX MOJENSAX, IMO3BOJISIONINX

OTHCHIBATh M U3Y4aTh Pa3HbIC SABJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHuE YMEHHS pacro3HaBaTh Ha YePTEkKaxX, MOJEISIX U B peajbHOM MUPE MHOTOTPaHHUKU U TeJia BPAICHHUS;

® OBIQJICHHE METOJaMH PEIICHUS 3a/1a4 Ha MOCTPOCHHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

e (opmupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOIPAHHUKAX M TellaX BPAIICHUS U MX OCHOBHBIMH CBOMCTBAMU;

e OBIAQJCHHE aJIrOPUTMaMU pEIICHUsS OCHOBHBIX THUIIOB 3ajad; (OpMUpOBAHHWE YMEHHUs TPOBOJIUTH HECIOXKHBIE JOKa3aTelbHbIC

paccyXJIeHHs B XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a/ay M 3a/1a4 C MPAKTHUYECKUM COJIep )KaHUEM;

® PasBUTHUC MHTCIUICKTYAJIbHBIX H TBOPUYCCKUX CIocoOHOCTEH 06yqa}0umxcsl, MMO3HABaTEIbHOMI AKTUBHOCTH, UCCIICOAOBATCIbCKUX YMGHHﬁ,
KPUTHYHOCTHU MBIIIIJICHUS



e (opmupoBanue (GYHKIIMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW TIE€OMETPUHU: YMEHHE pAaCIO3HABATh MPOSIBICHUS TEOMETPUUYCCKHIX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KHU3HEHHBIX CHTYAMSIX W MPH W3YYEHUU JPYTUX Y4YEOHBIX MPEIAMETOB,
MIPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEpHOCTEeH, (GopMylIMpoBaTh UX Ha S3BIKE TEOMETPUU M CO3[aBaTh I'€OMETPUYCCKHE MOJICIIH,
MIPUMEHSATh OCBOCHHBIN I€OMETPUYECKUI anmapar JJis PEIICHUs] TPAKTUKO-OPUEHTHUPOBAHHBIX 33/1ad, HHTEPIPETHUPOBATh U OLICHUBATH
MOJTYYCHHBIC PE3yIbTaThl.

OTAM4UTEIbHOW 0COOCHHOCTHIO MPOrPAMMBI SIBJIIETCS BKJIIOYEHHE B KypC CTEPEOMETPHH B Hauyale €ro M3y4deHHs 3ajad, periacMbIX Ha
YpPOBHE MHTYUTHBHOTO TIO3HAHUs, U ONpPEACIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUSHHIO MTPEAMETA.

[Ipeanourenue oTHAETCS HATJSATHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHS, TO €CTh TEOPETHYECKHE 3HAaHUS HMEIT B CBOCH OCHOBE
YyBCTBEHHOCTh MPEAMETHO-TIPAKTUIECKON AESITeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TNMPEJCTABICHUN y y4alIUXCs B Kypce CTEPEOMETPHH
MIPOBOJUTCS 3a CUET pElIeHHUs 3a/ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX O0Opa3oB W 3ajjau Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMH OOpa3amu.
Coznanue oOpasza IpOBOAUTCS C ONOPOM HA HAIIATHOCTb, a ONEPUPOBAHUE 00pPa30M — B YCIOBUSX OTBJIEYEHHS OT HArJIJHOCTH, MBICIEHHOTO
W3MEHEHHUS €r0 UCXOIHOTO COJEPIKAHMS.

OcHoOBHBIE cozepxarenbHble TuHUU Kypca «['eomerpum» B 10—-11 kmaccax: «MHuororpanHukmny, «[IpsiMbie ¥ MIIOCKOCTH B MPOCTPAHCTBEY,
«Tena Bpamenus», «BekTopel W KOOpIMHATBI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTMUYECKUX YMEHHMM pacHpenensercs He TOJIBKO I10
COJIepXKaTeIbHBIM JIMHUSAM, HO M TI0 TOJIaM OOY4YEeHHSI Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

Copepxanne 00pa3oBaHHs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yjibTaTaM OCBOEHHS paboueill mporpamMMbl, paclpeAeiEHHBIM M0 rojaM
o0OyueHus1, CTpPYKTypUPOBAHO TaKUM 00pa3oM, 4TOObI OBIJIaJICHHE T€OMETPUUECKUMH MOHATHUAMU U HaBBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATENbHO
U TOCTYNATeIbHO, C COONIOJIGHUEM MPHUHIIUIA MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCH B OOIIYI0 CHUCTEMY TI'€OMETPHUYECKUX
MIpe/ICTaBICHU 00yJalouXCsl, paciupsis U yriayossis e€, 00pa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenue reomerpun otBomutcs 2 yaca B Hezmenmto B 10 xiacce u 1 yac B Hepenmo B 11 kiacce, Bcero 3a apa roja oOydenus - 102
y4eOHBIX Yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TIOHATUS CcTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHCTBO. IloHsATHE 00 aKCMOMaTUYECKOM MOCTPOECHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnionoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOIINECs, MapajulesIbHbIE M CKpelmBaromuecs npsmsie. [lapamiensHoCTh
MPSAMBIX M TUIOCKOCTEH B IPOCTPAHCTBE: MApAJUICIBHBIE MPsAMbIE B IIPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSMBIX; NapAJUIEIBHOCTh MPSMON U
IJIOCKOCTH. YTIJIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YrOJ MEXIy HPSAMBIMH B NPOCTpaHCTBE. [lapamenbHOCTh IUIOCKOCTEW: IMapajuleibHbIE
IJIOCKOCTH; CBOMCTBA MapajlieNbHbIX IIOcKoCcTel. [Ipocrelinme mpocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpasdAp, KyO, mapajuieienurnen;
MOCTPOEHUE CECUCHUM.

[lepneHMKYISIPHOCTD IPSIMOM U INIOCKOCTH: MEPIEHIUKYISIPHBIE MPSAMBIE B IPOCTPAHCTBE, NPSIMbIE NapAJIEIbHBIE U IEPIEHANKYIIIPHBIE
K IUIOCKOCTH, MPHU3HAK NEPHEHANKYIIPHOCTH NPSIMON U TUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHIUKYISIPHON IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE:
YIOJl MEXAYy INPSAMON M IUIOCKOCTBIO; IBYIPAHHBIA YroJj, JIMHEWHBIA yroJl JBYTPaHHOIO yria. llepneHaukynsp M HaKIOHHBIE: pacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHHUE OT MPSAMOM /10 MJIOCKOCTH, NMPOEKIHS (QUryphl HA IIIOCKOCTb. [leprneHauKyaspHOCTh IIOCKOCTEH: MpU3HaK
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX MeprneHanKyapax.

MHoOrorpaHHMKH
[lonsiTHe MHOTOrpaHHHMKAa, OCHOBHBIE AJIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBIMYKJIble MHOTOTPAaHHHUKH; pa3BEPTKAa MHOTOIPAaHHUKA.
[Ipu3zma: n-yronpbHas mnpu3Ma; TPaHU M OCHOBAHHUS MPHU3MBI; MpsiMas M HAKJIOHHAs TMPU3MbI; OOKOBas M TMOJIHAS MOBEPXHOCTh MPU3MBIL.
[Mapannenenunen, mpsAMOYTOJbHBIA MapajuieNienunen W ero cpoiicrBa. [lupammpa: N-yroiapHas nupaMuja, TpaHU U OCHOBAHWE MUPAMMU/IBL;
OOKOBasg M IIOJIHAS TOBEPXHOCTh NUPAMU[BI, TpaBWIbHAsS U YyCeUYE€HHas NHpaMuja. OJEMEHThl Npu3Mbl U mnupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKU: TIOHATHE MPABUILHOIO MHOTOTPaHHUKA; MpaBUJIbHAS MPU3Ma U MpaBUiIbHAS MUPaMKIA; MPaBUIIbHAS TPEYroJibHasg MUpaMuia u
MpaBUIIbHBIN TeTpadp; KyO. [IpeacTraBienue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, 10JAeKa’aAp U ukocadap. CeueHus: mpu3Mbl U MUPAMUJIBI .

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSL OTHOCHUTEIIbHO TOYKH, HPSAMOHM, IUIOCKOCTH. OJJEMEHThl CHMMETPUU B NHUpamMuiax,
napajuieNienuneax, npaBuiIbHbIX MHOTOIPAHHUKAX.

Brruncnenue 3ieMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [lnomans G0KOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOU
MIPU3MBI, IUIOIa/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOIl MOBEPXHOCTH MpsiMoil mpusMel. [1nomaas O0KOBOM MOBEPXHOCTH U TIOBEPXHOCTH MPABUIHLHON
MUPaMHJIbI, TEOpeMa O TIoMaan yced€HHor mupaMusl. [lonstue 06 00bEMe. OOBEM MUpaMuabl, MIPU3MBI.

[Tompo6HbIe Tena B mpocTpancTBe. COOTHOLIEHHUS MKy TUIOMIAASIMH TOBEPXHOCTEH, 00bEMaMu IOJJOOHBIX TETI.

11 KJIACC



Tena Bpamenust

[unuHapuyeckas NOBEPXHOCTh, 00pa3yIoINe HUIMHIPUUECKON MOBEPXHOCTH, OCh LIMJIMHAPUYECKON noBepxHocTu. LunuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 00pa3yroOMas U OCh; IJIOMIA b OOKOBOM M MOJIHON MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yroliue KOHHMYECKON NMOBEPXHOCTH, OChb M BEpIIMHA KOHHWYECKOM noBepxHOCTU. KoHyc: ocHOBaHue u
BEpIIMHA, 00pa3yoIas u OCh; IUIOMAAh OOKOBOW ¥ TIOJHOW MOBEPXHOCTU. YCCUEHHBIM KOHYC: 00pa3ylIUe W BHICOTA; OCHOBAHHS M OOKOBas
IIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IuaMeTp; IUIOmaas MoBepxHOCTH cheprl. B3anmmHoe pacrmonioxenue chepbl M IMIOCKOCTH; KacaTellbHast
TIJIOCKOCTH K cepe; Tuiomaas chepsl.

N300pakenue Ten BpaleHus Ha III0CKOCTU. Pa3BépTka nuauHApa U KOHyca.

KoMOuHamuu ten BpallleHHs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMMCAaHHBIA OKOJO cdepbl; cepa, BOMCAHHAS B MHOTOTPaHHUK, WJIH
TEJIO0 BpallleHUS.

[Tonsatue 06 o6vEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME MPSAMOYTOJILHOTO MapajuieNenuIieia U CISACTBUS U3 Heg.
O06bEM uuHApa, KoHyca. O0BEM 1mapa u miomaas chepsl.

[Tono6Hble Tena B mpocTpancTBe. COOTHOLIEHUS MKy TUIOIIAASIMHU TOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TE.

Ceuenus muMHApa (MapauienbHO U NEPIEHIUKYISIPHO OCH), CEUeHUS KOHYyca (MapajuieIbHOe OCHOBAHUIO U MPOXOAIIEE Yepe3 BEPILUHY),
CeueHus mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha miockoctu U B mpocTpaHcTBe. CloKeHHE U BHIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. PasnojkeHue BekTopa Io
TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBmiio mapamienenunena. Pemenue 3amad, cBsI3aHHBIX ¢ NMPUMEHEHHEM MPaBUJI JEHCTBHI ¢ BEKTOpaMHU.
[IpsimoyrosnpHas cuctema koopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreiimne 3agaun B KoopauHaTaX. YTOJ MEXIY BEKTOPaMHU.
CkansipHoe Mpou3BEACHUE BEKTOPOB. BbIuMcieHHe yrioB MEXIy MPSIMBIMH U IUIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MPHU pPElIeHUU
reOMETPUUYECKUX 3a/1a4.

IIJTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro mpeamera «MaremaTHKay XapakTepu3yroTCs:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TMO3UIMKM OOy4yarolerocs Kak AaKTHUBHOTO M OTBETCTBEHHOIO WJIE€Ha POCCHUHCKOro O0OIIecTBa,
NPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHMH, MpOLENyp TIpakJaHCKOro o0OIiecTBa
(BBIOOPBI, OIPOCHI U TIP.), yMEHHEM B3aMMOAECHCTBOBATh C COLMAIBHBIMU HHCTUTYTAaMHU B COOTBETCTBUU C UX (PYHKIMAMHU U HA3HAYCHUEM.

IIarpnoTnyeckoe BOCIMTAHUE:



c(OPMHUPOBAHHOCTHIO POCCUHCKOW TPAKIAHCKON HICHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTHMKEHUSM DPOCCUHCKUX MAaTEMaTMKOB U POCCUHCKOM MAaTeMarHM4eCKOW IIKOJIBI, K HCIOJIB30BAHUIO ITUX
JTOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM JyXOBHBIX ILIEHHOCTEH POCCHHCKOrOo Hapojaa; C(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEICHHS,
CBA3AaHHOTO C IMPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHUN HAyKH M JCATEIBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHuUe:

ACTETUYECKUM OTHOLIEHHEM K MUpY, BKIIOYas 3CTETUKY MaT€MaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajjau, PELIEeHU, pacCyXACHUN;
BOCIIPUHUMYHNBOCTBIO K MATEMATUUCCKUM aCIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHUE:

chOpMUPOBAHHOCTHIO YMEHHsI TPUMEHSIThH MaTEeMaTHYECKWe 3HAHUS B HWHTEpPecax 3J0pOBOr0 M 0e30MacHOro o0Opasza JKU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 370pPOBBIO (370pOBOE MUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUN M OTAbIXA, PETyisipHas (uznueckas
aKTI/IBHOCTI)); (I)I/ISI/I'-IGCKOFO COBCPUICHCTBOBAHUSA, ITPU 3AHATHUAX CHOpTI/IBHO-OSHOpOBHTeHBHOﬁ ACATCIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pazlU4HbIM cdepam MnpodeccuoHaNbHON eATeIbHOCTH,
CBSI3aHHBIM C MaT€MAaTHUKOMN U €€ MPUI0KEHUSIMH, YMEHHEM COBEpPILIaTh OCO3HAHHBIN BHIOOP Oyayiel npodeccur U peaau3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIC TUIaHbI; TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSKEHUM BCEH YKU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YYaCTHIO B PEIICHUH MIPAKTHUYECKUX 337a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO HIKOJIOTUUECKOHN KYIbTYphl, IOHUMAaHUEM BIUSHUS COLMATbHO-I3KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHOM
U COIMAIIBHOM CpeJbl, OCO3HAHMEM IJI00ABHOTO XapakTepa SKOJIOrMYeCKUX MpoOsieM; OpHeHTalrell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUN
JUI pelIeHHs 3a/ad B 00JaCTH OKpYXalomlled cpeipbl, IIaHUPOBAHMS MOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IMOCIIEJCTBUI IJIsl OKpY)Karomen
CpeIbl.

LleHHOCTH HAYYHOT' O MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HayKH M OOIIECTBEHHOW IPaKTUKH,
MOHMMAaHHEM MaTeMaTUYECKOW HayKu Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTH JJISl PA3BUTHUS [IUBIIIU3AIINH;
OBJIQJICHUEM S3BIKOM MAaTEMaTHKH M MAaT€MaTUYECKOW KyJbTYpOW KaK CPEACTBOM IO3HAHHUS MHPA; TOTOBHOCTBIO OCYILECTBIISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHble  pe3yJbTaThl OCBOCHHS IMPOrpaMMbl  yueOHOro mpeamera «MaremaThkay — XapaKTEPHU3YIOTCS — OBJIaJICHHEM
YHHUBEPCATbHBIMUA HO3HABAMETbHBIMU OCliCMBUSMY, VHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU OeUCMBUSIMU, YHUBEPCAIbHbIMU DecyIMUEHbIMU
oelcmeusmu.

1) Vuusepcanvhvie nosnasamenwvhvle Oeticmsusi, obecneuusaiom Gopmuposanue 0OA308bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS
(oceoenue Memooo8 NOZHAHUS OKPYHCAIOWEe20 MUpA; NpUMEeHeHUue JN0SUYeCKUX, UCCIe008amenbCKux onepayuld, yMmeHuil padbomams c
ungpopmayueti).

ba3oBble Jornveckue aelcTBUSA:

BBIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTEMaTHYECKUX OOBEKTOB, MOHATHN, OTHOIIEHWH MEXIY MOHATUSIMHU;
(dbopMynupoBaTh ONpENENIECHUs TMOHATHM; yCTaHaBIMBATh CYIIECTBEHHBINM NPU3HAK Kilaccu(UKalMM, OCHOBAHUA Juid 000OIIEHUs U
CpaBHEHMUsI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPeoOpa30BBIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPHULIATEIbHbIC, €IMHUYHbIE, YACTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTUBOpEUMs B (akTaX, JaHHBIX, HAOIIOACHUSX M YTBEPKACHUAX;
MpeasiaraTb KpUTEPUU JJIS BBISBJIICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

JIENIaTh BBIBOJIBI C UCIOJIb30BaHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U HHIYKTUBHBIX YMO3AaKIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTHH;
MPOBOJUTH CAMOCTOATEIBHO J0KAa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHHH (MPSMBIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 pelieHns yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB peUICHUS, BBIOMpATh Hanbosee MoaXoAquil ¢ y4éToM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBareabCKHE TeHCTBUA:

HCIIOJIb30BATH BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HHCTPYMCHT IMO3HAHUA; q)OpMy.TII/IpOBaTL BOIIPOCHI, (I)I/IKCI/Ipy'I-OIJ_II/IC IMpOTHUBOpPCUHUC,
HpO6J’ICMy, YCTaHaBJIMBATb HCKOMOC U JJAHHOC, (I)OpMI/IpOBaTB runoTe3y, aprymeHTHupOBaTh CBOIO IO3UIUI0, MHCHUC,

MpoOBOAUTL CaMOCTOATCIIBHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, HCCJICAOBAHUC 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMAaTHYECKOTO
O6’LCKTa, SIBJICHUS, TIPOLIECCA, BBISABJIICHUIO 3aBHCUMOCTEH MCKIY O6’beKTaMI/I, SABJICHUSMHU, PO CCCAMU;

CaMOCTOATECIBHO (I)OpMyJIHpOBaTB O606I.I.[CHI/IH W BBIBOJbI IO PE3yJibTaTaM HpOBCI[éHHOTO Ha6J'IIO,Z[eHI/I$I, HUCCJICI0BaHusA, OLCHHUBATDH
AOCTOBCPHOCTD MOJIYYCHHBIX PE3YJIbTATOB, BBIBOIOB U O606H_ICHI/II‘/’I;



® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLECCA, A TAKKE BBIABUIATH MIPEAIIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Padora ¢ undopmanueii:

®  BBIIBIATH Ae(UIUTH HH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOTIPOC M JUIS PELICHUS 3a1a4H;

e BEIOMpaTh MHPOPMALKIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHATM3MPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WHPOPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMIPEACTABICHUS;

® CTPYKTYpUPOBAaTh UH(POPMAIUIO, IPEICTABIATE €€ B PA3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH I'PahUIeCcKH;

® OIICHMBATh HAAEKHOCTH HH(DOPMAIMH MO CAMOCTOSTEIEHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

2) VHueepcanvHble KOMMYyHUKAMUGHbBLE Oelicmaust, 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX HABLIKOS 00VUAIOUUXCSL.

O0wmenne:

® BOCIPUHMMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHSMHM U LENSIMU OOLIEHMS; SCHO, TOUHO, TPAMOTHO BBIPAXAaTh
CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS MO XOJy PEIlIeHHUs 3a/1ayl, KOMMEHTUPOBATh MOJTY4YE€HHBII
pe3ynbTarT;

e B XoJe OOCYXIEeHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOW TeMbl, MpOoOJIeMbl, peliaeMoi 3aJayd, BBICKA3bIBaTh MWJIEH,
HalEJICHHbIE Ha MOUCK PELIEHUs]; COTIOCTABIISITh CBOU CYKJEHUS C CY)KIEHUSMHU IPYTrUX YYaCTHUKOB JUAIIOTa, 0OHAPYKUBATh pa3inyne
U CXOJCTBO MO3UIMI; B KOPPEKTHOU hopme (HopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

® IIpPEACTaBIATh pPE3YNbTAaThl pEUICHUS 3aJaud, OJKCIEpUMEHTa, HCCIeAOBaHUs, IPOEKTa; CaMOCTOSITENIbHO BBIOMPATh (opmar
BBICTYIUICHHUS C Y4ETOM 33/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayUTOPHH.

CoTpyaHunuecTno:

® [IOHUMAaTh W HCIIOJI30BATh MPEUMYIIECTBA KOMAaHAHOW M MHAWBUYaIbHOM pabOThl MpH peUIeHHH y4eOHBbIX 3aJay; MPUHUMATh LENb
COBMECTHOM JIESATEIbHOCTH, TUIAHUPOBATh OPTaHU3allMI0 COBMECTHOM paboThl, pacipeensiTh BUAbI paboT, JOrOBapuBaThCs, 00CYKIaTh
MIPOLIECC U pe3yNbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBATh B IPYNIOBBIX (popmax paboThl (0OCYXIeHHS, OOMEH MHEHUI, «MO3TOBbI€ IITYPMbD» U HHbBIE); BBHIIOJIHATH CBOIO 4acTb
paboThl U KOOPAUHHUPOBATH CBOM JECHUCTBUA C APYTUMHU WJIEHAMH KOMAaH[Ibl; OLICHMBATh KAueCTBO CBOErO BKJIAJa B OOIIMN MPOAYKT MO
KpUTEpUsaM, chopMyJIHPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

3) Vuueepcanvhoie pecynamuensle oeticmaus, 006ecnedusaom Gopmuposanue cCMplCio8blX YCMAHOBOK U HCUZHEHHBIX HABBIKOS TUYHOCTU.

Camoopranuszanmsi:

® COCTaBJIATH ILJIaH, aJITOPUTM PELICHUS 3a7a4H, BBIOMPATh COCO0 pelIeHUs ¢ YIETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEeHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

e BJAJeThb HaBBIKAMHU II03HABATENIIHOW peQIEeKCUM KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBMH W MBICIMTENBHBIX MPOIECCOB, HX
pe3ybTaTOB; BIAAETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLecca U pe3yiibTaTa pelieHuss MaTeMaTUYeCcKon 3a1a4H;



® [PEIBUJAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPH PELICHUU 3aJa4d, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENILCTB, TAaHHBIX, HAWJECHHBIX OMIMOOK, BHISIBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEIH W YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTIDKEHHS WJIM HEIOCTH)KCHHUS pe3yabTaToOB
JEATeIbHOCTH, HAXOIUTh OIINOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IpsAMasi, INIOCKOCTb.

[IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX NP PEIICHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMU: MAPALIEIbHOCTH U MEPHEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

Knaccuduimpoars B3auMHOE pacnoioKeHUe MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHM: JABYIPAaHHBIN yroJ, TpaHU JABYIPAHHOTO yria, peOpo IBYTpaHHOTO yIJia; JIMHEWHBIM yros ABYIpaHHOTO yIia;
rpajaycHasi Mepa JBYTPaHHOIO yIJia.

OnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBIMYKIBIH W HEBBITYKJIBIH MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOIPAaHHUKA, TPaBUIbHBIN
MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (ITMpaMKia; Ipu3Ma, NpsMOyroJbHbIN apasuiesenumnes, Ky0).

KnaccuduimpoBats MHOrOrpaHHUKH, BHIOMpAsi OCHOBaHUS i KiaccuUKay (BBIMYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKU; MPAaBUIIbHbIE
MHOTOTPAaHHUKU; MIPSIMbIE U HAKIIOHHBIE TTPU3MBI, TIapasliIeICIIUIIE IbI).

OnepupoBaTh MOHATUSAMH: CEKYIIas MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouthb cedeHHs] MHOTOI'PaHHUKOB METOJIOM CJI€ZIOB, BBITIOJIHATH (BHIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BU/I CBEPXY, COOKY, CHH3Y.

Pemath 3aaun Ha HAXOXJEHHE T€OMETPUUYECKUX BEJIMYMUH MO 00pa3laM WM adropuTMaM, MPUMEHssI U3BECTHBIEC aHATUTHUYECKUE METOIbI
MPH PELICHUH CTaHAApPTHBIX MaTEeMAaTUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JO MPSIMOM, OT TOUKHU IO
TJIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TTPSIMBIMHU.

Pemath 3aaun Ha HAXOXJECHHE T€OMETPUUECKUX BEJIMYMH MO 00pas3laM WM alropuTMam, MPUMEHssl U3BECTHBIC aHATUTHUYECKUE METOIbI
MPU PELICHUU CTAaHAAPTHBIX MAaTEMaTUYECKHX 3aJa4 Ha BBIYMCICHHE YIJIOB MEXAY CKPELIMBAIOUIUMUCS MPSMBIMHU, MEXKIY HOpsIMON H
IIJIOCKOCTBIO, MEXy IIJIOCKOCTSAMH, ABYTPAHHBIX YTJIOB.

Bbruncnare 00bEMBI M MJIOMIAIM TOBEPXHOCTEH MHOTOIPaHHHUKOB (IIPU3Ma, MMpaMKJia) ¢ IpUMEHEHneM (OpPMYIT; BBIYUCIISTH COOTHOIIEHUS
MEX]1y TUIOIIAsIMU TOBEPXHOCTEN, 00bEMaMH MOJJOOHBIX MHOTOI'PAHHHUKOB.



OmnepupoBaTh MOHATUSMH: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTh CHMMETPUH; LIEHTP, OCh M IUIOCKOCTH CHUMMETPUHU
¢burypsi.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (HUrypax, IPeACTaBICHHYIO Ha
yepTekax ¥ pUCyHKax.

[TpumensTh reomerpuyeckre (akThl sl PEIICHHS CTEPEOMETPHUYECKUX 3ajad, MPEIoIararolliX HECKOJBKO INaroB pPEUICHHS, €CIIU
YCITIOBHSI IPUMEHEHUS 3a/IaHbl B SIBHOU (opMme.

[TpuMeHsTh MpOCTEeHIIINE TPOTPAMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI ITPU PEHICHUH CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoAMTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE M KU3HH, PACMO3HABATH IPOSBICHHE 3aKOHOB T€OMETPHH B
HCKYCCTBE.

[TpuMeHsTh TOTydeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PeabHbIE CUTYalluu U IPUMEHSITh U3YUYeHHBIE TIOHATHUS B TIpOIIecce TIOMCKa
pereHusl MaTeMaTHIECKH CHOPMYITMPOBAHHON MTPOOIEMBI, MOJICTUPOBATh PEaIbHBIC CUTYAIlMH Ha SI3bIKE TEOMETPUH, HCCIE0BATH MOCTPOSHHBIE
MOJIEJIH C WCTIOJB30BAaHUEM T€OMETPUICCKUX TTOHITHIA M TEOPEM, armapara aireOpbl; penrats NpaKTUIecKue 3a/1a4d, CBSI3aHHbBIE C HAX0XKICHHUEM
TE€OMETPHUYECKUX BEITHYHH.

11 KJIACC

OnepupoBaTh MOHATUSMU: [HIHHIPUYECKAs TOBEPXHOCTh, OOpa3yloIIue IHJIUHIPUYSCKOW TOBEPXHOCTH; NWJIMHID; KOHHYECKas
MOBEPXHOCTh, 00Pa3yIOIINE KOHMYECKOH MIOBEPXHOCTH, KOHYC; chepruecKkasi TOBEpXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpAIICHUS.

KnaccugummposaTh B3aMMHOE PacoiOxKeHHE CPEephl U IIOCKOCTH.

OnepupoBaTh MOHITUSMU: IIAPOBOW CErMEHT, OCHOBAHHE CEIrMEHTA, BEICOTA CErMEHTa; IIAPOBOH CIIOW, OCHOBAHHUE IIAPOBOTO CJIOs, BHICOTA
IIAPOBOTO CJIOST; IIIAPOBOI CEKTOP.

Bbrauciate 00bEMBI 1 TUIOIIAAM TIOBEPXHOCTEH T BpallleHHs, TeOMETPHUECKUX TeJl C IPUMEHEHHEM (OPMYIL.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHUK, BITMCAHHBIN B c(hepy M OMUCAHHBIN 0KOJIO chepbl; chepa, BIUCAHHAS B MHOTOI'PAHHHK HITU TEJIO
BpaIlCHUSI.

BbI4uciaTh COOTHOMIECHHSI MEX Ty TUIOIIASIMK TOBEPXHOCTEH 1 00BhEMAaMHU TIOJOOHBIX TEIl.

N3006paxkath u3ydaembie GUTYpBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BhInoyHATE (BBIHOCHBIE) TIIOCKUE YEPTENKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAaIlCHHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MpeoOpa3oBIBaTh WH(OPMAIIHMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTypax, MPEICTaBICHHYIO Ha
yepTekax U pUCyHKax.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.



BBIHOJIHSITB I[eﬁCTBPISI CJIOKCHU L BeKTOpOB, BbIYHUTAHUSA BeKTOpOB n yMHO)KeHI/ISI BeKTOpa Ha 4ucClJIo, O6’B$ICHSITB, KaKnuMH CBOﬁCTBaMH OHH
00J1a1a10T.

[TpuMeHATh MPaBUIIO MapaslIe/ICIUIIC A,

OHepI/IpOBaTI) IIOHATUAMMN.: I[eKapTOBBI KOOpI[I/IHaTI)I B HpOCTpaHCTBe, BeKTOp, MOI[y.HB BCKTOpa, paBeHCTBO BeKTOpOB, KOOp[[I/IHaTI)I BCKTOpa,
YTOJI MEX/y BEKTOpAMH, CKAISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIHHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBHI.

HaXO[[I/ITI) CyMMy BCKTOpOB n HpOI/I3BeILCHI/Ie BCKTOpa Ha 4uCJIo, yFOJI Me)KI[y BeKTOpaMI/I, CKaJI?IpHOG HpOI/I3BeIIeHI/IC, paCKJIaI[BIBaTL BCKTOp
110 ABYM HCKOJIJII/IHCapHBIM BeKTOpaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CHCTEME KOOP/IMHAT.

[TpuMensaTh reoMerpuyeckre (BaKThl IS PEIICHHS CTEPEOMETPHUUECKUX 3ajad, IMPEANoararoliiX HECKOJbKO IIIaroB PEHICHHS, €CIIU
yCIIOBUS IPUMEHEHHUS 3aJIaHbl B SBHOU (opMe.

Perrats nipocreiiiye reoMeTpuyYecKre 3aa9u Ha IPUMEHEHHE BEKTOPHO -KOOPIMHATHOTO METO/IA.

PeI_HaTI) 3aa4 Ha J0Ka3aTCJIbCTBO MAaTEMATUYCCKUX OTHOHIGHI/II\/’I 1 HAXOXICHUC FeOMeTpI/I‘IeCKI/IX BCJIIMYUH I10 o6pa3uaM NN aHFOpI/ITMaM,
HpI/IMeHﬂﬂ N3BCCTHBIC MECTOAbI HpI/I peH_IeHI/II/I CTaH)IapTHBIX MAaTEMATHUUYCCKHUX 3a1a4.

HpI/IMeHHTB HpOCTCI\/'IHII/IC HpOFpaMMHBIe Cpe}ICTBa nu 3J'IeKTpOHHO'KOMMYHI/IK&HI/IOHHBIC CUCTCMBbI HpI/I peIHeHI/II/I CTepeOMeTpH‘-IeCKPIX 3aaad.

[IpuBoUTE HpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE W KU3HM, PACIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPUHU B
HCKYCCTBE.

[TpuMeHATH TOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEaabHBIC CUTYAI[HH ¥ MPUMCHSTH H3YUCHHBIC TIOHATHS B MPOIIECCE MOMCKA
peIICHUS MaTeEMaTHUECKU CHOPMYITHPOBAHHOM MPOOIEMBI, MOJICITUPOBATh peallbHbIE CUTYAIlMH Ha SI3bIKE TCOMETPHH, HCCIEI0BATh TIOCTPOCHHBIE
MOJIEJIH C MCIIOJIb30BaHHEM T€OMETPUUECKUX IMMOHATHI M TEOPEM, armapara ajareOpsl; peiaTh MPaKTHUECKUE 3aJauH, CBA3aHHBIC C HAX0KICHHEM
TE€OMETPHUYECKUX BEJINYHH.
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