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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DenepasbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEeIbHOIO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIl,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMHU KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS JUYHOCTH O0YJAFOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpHUM Ha YpPOBHE CpEIHEro oouero oOpa3oBaHUs
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUU JMYHOCTHOTO PA3BHTHUS OO0yJaromuxcs, GOpMHUPOBAHUS
(YHKLIMOHAIBHONH MaTeMaTU4YeCKOW TI'PaMOTHOCTH, H3YyYEHHs JPYTUX YUeOHBIX JUCLHUIUIMH.
PazButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKIACHUU
TreOMETPUYECKUX a0CTpaKUWii, COOTHOIIECHUH PEabHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YECKOrO MOJCIMPOBAHMS B HAy4yHOM I[IO3HAHMM U B IIPAKTUKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIUXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBIsieTCST OAHMM W3 0a30BBIX INPEIMETOB HA YPOBHE CpPEIHEr0o OOIIero
o0pa3oBaHus, TaK Kak oOecledrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIEeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKM JIOTHYECKHX YTBEPKIACHUH B XOJA€ pPEUICHHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHne OpHUEeHTHPOBAThCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0X0/IMMOE YCIIOBHE €ro COLMaJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUDA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS W aKTHUBHOTO  TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAMHSIET pa3Hble BUAbI yUEOHON U TPYI0BOI
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, IMOATOMY aKTyalbHa
3agada (GOPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUIEHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI TpOrpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIONB30BaHUS CHCTEMATHUYECKUX T€OMETPHYECKUX 3HAHUH U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUH.

[IporpamMa mo reoMeTpun Ha 0a30BOM YpOBHE NpeHA3HAYEHA JUIA OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIHBITHIBABIIMNX 3HAYHUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazoM, oOydaromiyecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHUsI, CBA3aHHBIE CO CHEIU(PUKON T€OMETPHUH M HEOOXOIMMBbIE IS
KHU3HH B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOXKHOCTh U3yYHTh T€OMETPHUIO
Oosee ri1yOo0KO, €clii B JajlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npo¢eCCHOHATILHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOCHHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupoBaHHE IPEACTaBIECHUS O MHOIOTPAaHHUKAX M TeJlaX BpPALICHUS Kak o
BO)XHEHIINX MAaTEMAaTUYECKUX MOJEINSX, [TO3BOJSIOIIUX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBIICHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXkKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BPAIICHUS;

e OBJIQJICHUE METO/JaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (pUTyp;

e (dopMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1ad; ()OPMHPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKa3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0OBATENLCKUX YMEHUN, KPUTUYHOCTH MBIIIIJICHHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBaTh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUlsl peleHus MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
MHTEPIPETHPOBATH U OI[CHUBATH TTOTYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCS BKIIIOYEHHE B KYPC CTEPEOMETPUU

B HayaJle €ro u3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHWE HHTYWTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHHH Yy Y4YalmImxcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa30B U
3aJad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOI Ha HAIJISITHOCTh, a OTIEPUPOBaHKUE 00pa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJISHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsl n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUHN pacipeaessieTcss He TOJIbKO



10 COJEPXKATCIbHBIM JIMHHUSIM, HO M IO ToJaM OOydYeHHs Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 ToaM 00y4YeHHUs, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9T00bl  OBJAJCHHUE TIEOMETPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYMATEIbHO, C COOJIIOJICHMEM TMPHUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATIUCH B OOIIYI0 CHCTEMY F€OMETPUICCKUX MPEACTABICHUI 00yJaronXcs,
pacimpsis ¥ yriyossis e€, 00pa3yst IpOYHbIC MHOXECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun oTBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 wac B Hepenmo B 11
KJIacce, BCcero 3a JiBa roga oOydenus - 102 yueOHbIX yaca.

®OPMBbI YYETA PABOYEN ITPOT'PAMMBI BOCITUTAHUS

- opranuzanus paboThl ¢ IETbMU Kak B O(uIaifiH, Tak U OHJIAiH Gopmare;

- YCTQHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUN MEXIy YYMUTEIEM M €ro Y4YEeHHUKAMH,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUATHIO YYallUMHCA TpeOOBaHMM M HpochO yduTesns,
IPUBJIEYEHNUIO UX BHHUMaHMs K OOCyXIZaeMoll Ha ypoke HHGOpMAalMU, AaKTUBU3ALUM HX
IMO03HABATCIbHON ACATCILHOCTH;

- OJIMMIIMA/bl, 3aHUMATEJIbHbIE YPOKM WU NSATUMHHYTKH, YPOK - JEJOBas WIrpa, YpPOK
— IyTELEeCTBHE, YPOK MacTep-Kiacc, YpOK-HUCCIIeOBaHME U Jp. Y4eOHO-pa3BiieKaTeIbHbIE
MmeponpusaTHs (KoHKype- urpa «lIpeamerHsiit kpoccBopa», TypHUp «CBOsI UTpay, BUKTOPUHBI,
JIUTEepaTypHasi KOMIIO3UIIMS, KOHKYPC Ia3eT U pUCYHKOB, SKCKYpCHUs U Jp.);

-opranuzanys medcTBa MOTHBUPOBAaHHBIX M DJPYIMPOBAHHBIX YdalllUXcsd HaJ UX
HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIEro LIKOJIbHUKAM COLMAJIbHO 3HAYMMBIA OIIBIT
COTPYIHUYECTBA U B3aMMHON ITOMOILIY;

-UHULIMMPOBAHUE M TIOAJEP)KKA MCCIEA0BAaTENbCKOM JEATENIbHOCTH IIKOJIBbHUKOB B
paMKax peanu3aluyl MMM WHIAUBUAYAJIbHBIX W TPYIIOBBIX MCCIEA0BAaTEIbCKUX IPOEKTOB,
[IOMOTaeT MPHOOPECTH HAaBBIK CaMOCTOSATENILHOTO pELIEeHUS TEOpeTHYEeCcKoil mpoOieMsl,
oopmieHnss COOCTBEHHBIX HJIEH, HaBBIK YB)KUTEJIBHOTO OTHOLIEHUS K YYXKUM HIESM,
oQopMIIeHHBIM B paboTax ApPYrux HccienoBaresieil, HaBbIK MyOJWYHOIO BBICTYIUIEHHS TEper
ayIUTOpHel, apryMeHTUPOBAHUS U OTCTauBaHUs CBOCH TOUKU 3pEHUS;

- co3J1aHie TMOKOW U OTKPBITON cpeibl 00yUEeHHUsI U BOCIIUTAHUS C HCIIOIb30BAHUEM
raJKEeTOB, OTKPBITBIX 00pa30BaTeIbHBIX PECYpPCOB, CHUCTEM YIPABJIECHUS IMO3BOJSET CO3/aTh
ycnoBust ans peanuzauuu  npoBosmiamieHHbIX FOHECKO Benymux npuHIunoB o6pa3oBaHus

XXI Beka: «obpa3oBaHue IS BCEX», «00pa3oBaHUE Yepe3 BCIO JKU3HBY», 00pa30BaHUE «BCET/Ia,



BE3JIC U B JII000E BpeMs».

Ne Paspnensl KommuecTBo yacos ®opmbl paboThI
10 kmace

1 BBenenue B cTepeoMeTpuio 10 NuauBuayanbHas
IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. pabota, paboTa B

2 [TapamienbHOCT IPSAMBIX U 12

. napax, rpymnmnax;
TIOCKOCTEH

3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12 audpepennposatnas
MJIOCKOCTEH paboTa, COBMECTHO-

4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 pacrpe/ieuTebHas,
MHororpaHHHKH 11 METOJ TUATOTHYECKHX
O0BbEMBI MHOTOTPaHHUKOB 9 .

COYETaHUI,
[ToBTOpEHUE: CeueHUs!, pACCTOSIHUS U
7 4 ¢ponransHas pabora
yTIIbl
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
11 kmace
Tena BpameHus 12 NunuBunyansHas
. 5 pabota, paboTa B
napax, rpymnmnax;

3 BekTops! U KOOpAMHATEHI B 10 mubdepeHIHpoBaHHas
IIPOCTPAaHCTBE paboTa, COBMECTHO-

pacrpeenuTeNbHas,

4 [ToBTOpenue, 06001IEHNE, 7 METOJ JUATOTHUECKUX
CHCTeMaTH3alus 3HaHUI COYETaHMH,

(dbponTanbpHas paboTa
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTH
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPAdIp,
KyO, mapajuieNenuIie]; MoCTPOSHNE CEYCHUI.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapaUIeJIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSAMOW M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM M OCHOBaHME NUpPaMHAbl; OOKOBas W TMOJHAs TOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAS
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
MUPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiaX, napaieienurneiaX, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IUloumaau yceuéHHo mnupamuibl. [loHsTHe 006 00BEME.
O06BEM nupamMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEéMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[Munuaapuyeckass MOBEPXHOCTh, OO0pa3ylolue IWIMHAPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, O0pa3yromias M OCh; IJIOIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolue W BHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3aummuHoe
pacrosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka LUIUHIpa U KOHYCA.

KomOuHanuu Tten BpamieHWss ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUSI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, kKoHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJISIPHO OCH), CEYCHHS KOHYyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHATax. YToa Mexay BekTopaMu. CKalipHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO IPAXIAHCKOW IO3UIMM OOydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MAaTEMAaTH4YECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, HpPOIENyp TpakJaHCKOro oO0IiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTrpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUUCKOM Ipa)IaHCKOW MACHTHYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInyHbIX BUJ0B UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaymiei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTH4eCcKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHON Cpeibl, OCO3HAHUEM
I100aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalueil Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIaCTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOILEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKoW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M HCCIEINOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUaMlU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKANN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOTO aHAIU3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBIIITH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JNAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNlaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIACHUM (TIpsSIMBbIe
U OT TPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3adaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBATENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MTPOTUBOPEUYHE, MPodiieMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEeI0OBaHUE II0
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBIEHHS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (OpMynUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC PA3BUTHC IIPOLICCCA, a TAKIKC BbIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeULUTHI MH(POPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBIE OCliCMEUs, 00eCcneuusarom coopmMupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATb U (bOpMy.HI/IpOBaTI) CYXXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OoOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXKXACHUA C CYXIACHHUAMU APYIruX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3In4ue U CXOJCTBO IO3UIMH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKEHUS;

MNPpEACTAaBIATL PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BATh NMPEHMYINECTBA KOMAaHIHONH W WHIWBUAYAJIBLHOW pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATENHbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboThl, pachpeneisTb BHIbI PadoT,
JIOTOBAapMUBAThCS, OOCYXJaTh IpOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IMITYpPMBI» W WHBIE); BBHIMOJHATH CBOIO YacThb pabOTBl M KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.

Camoopranusanus:

COCTaBJIATh TUIaH, AITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelIeHus ¢ yuéToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToB; BiIaJIeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUICHUs MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMas, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIETBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloOI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yIJjia; JMHEHHBIA yroJl ABYTPaHHOTO YIJIa; FpajJycHas Mepa JIByrpaHHOIO yrJja.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBII MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTpaHHUKA, IPABUIIBLHBIM MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpasi OCHOBaHMS JUIsl  KJIacCH(UKAIIIHI
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TapalIeeIUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IIIOCKUE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0paslaM WiId
QIropuTMaM, TNPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPU PEUICHHH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7a4y Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IABYMS TOYKAMH, OT TOUYKH J0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxXOXJACHHE TEOMETPUYECKUX BEIMYMH 1O obOpaslaM WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
IPSIMOM M TNIOCKOCTBIO, MEXKY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TIIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpU3Ma, MHUpaMua) ¢
npuMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOLIaJSMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OnepupoBaTh TMOHATUSMH: CHMMETPUS B TIPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETpPUH; LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKax U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
npearojgararomux HECKOJIbKO IIaroB pCuICHHA, €CJIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINE MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chOpMyYITHUPOBAHHOW MPOOIEMbI, MOACIHUPOBATh pPEATbHbIC CHTYyallMd Ha S3bIKE T'COMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaTthb TIOHSTHSIMH: WIMHAPHYECKAs IIOBEPXHOCTH, oOpa3syrorue
IMHAPHYECKOM MOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask IOBEPXHOCTh, 00pa3yroIne KOHHIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIIICHHUS.

KrnaccudunupoBaTs B3aMMHOE PaCIoNiOKEHUE CPEPHI U IITOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA,
IIAPOBO# CJIOHM, OCHOBAHKE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbruuciate 00bEMBI U TUIONMIAJN TIOBEPXHOCTEH TEN BpallleHHs, TEOMETPUUYCCKUX TE C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHK, BITUCAHHBIA B cepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BEcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXIY TUIOMAASMU TIOBEPXHOCTEH M 00bEMaMH MOITOOHBIX
TEJl.

N300pakaTh u3ydaeMbie GHUIYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHU.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HH(AOPMAIIMIO O MPOCTPAHCTBEHHBIX
TFEOMETPUUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIMONHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB U YMHOXCHHS BEKTOpA
Ha YUCII0, OOBSICHATH, KAKAMH CBOMCTBAMHU OHHU 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TapaJLJICIICHITe .



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M MPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJISIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJITHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensiTh reoMeTpudeckue (aKTBl I PEHICHUS CTEPEOMETPUYCCKUX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpuuecKre 3aa4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOoA.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOMICHHHA W HAaXOXKICHHE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHUH CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEBIC CPEIICTBA H JIICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1ay.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOILECCE IOWCKA  PEIICHUS  MaTeMaTHYECKH
c(OpMYITMPOBAHHOW TPOOIEMBI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUA U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'COMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenmne B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSMBIX U 12
IIJIOCKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrposbuble IIpakTHyeckue (uubp )

NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI TET 5

BekTopsl 1 KOOPAWHATEI B POCTPAHCTBE 10

[ToBTOpeHME, 0000MIIECHNE, 7 1

CUCTEeMaTH3alHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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