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IlosicHuTeIbHAS 3alIUCKA

PaGouas mporpamma yuebHoro Kypea «I'eomerpusi» 6a30Boro ypoBHs st obyuaroruxes 10 —11
KJaccoB paspabotana Ha ocHoBe DenepaqbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa cpeaHero oduero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTU4eCKOMy OOpa30BaHUIO, M TPAIUIMA POCCHICKOTO 00pa30oBaHMSL
Peanmaum{ ImporpaMmabI oOecrieunBaeT OBJIaAICHUC KJIFOYC€BbIMH KOMIICTCHIIMAMU,
COCTaBJAIOIUMMH OCHOBY I CaMOpa3BUTHUA W HCIIPEPBLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HIGKYJII)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBLHOI'O PA3BUTHUA JIMYHOCTHU 06yan0H1ch;1.

Hesan u3ydyenunst yueoGHOro Kypca

BaxHOCTB y4eOHOTO Kypca reOMEeTpHUH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus 00yCIoBIeHA
MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB OOydEHUS
TEOMETPUM B  HAMpaBIEHWW JIMYHOCTHOTO pa3BUTUA OOydyaromwuxcs, (OpMHPOBAHUS
(YHKIIMOHATLHONW MaTeMaTHYeCKOW TPaMOTHOCTH, H3Y4YEHHUS JPYrUX Y4eOHBIX TUCIUTLIMH.
PazButne y oOydaromuxcsi NMpaBWIBHBIX TMPEACTABICHUN O CYIIHOCTH W TIPOUCXOXKJICHUU
F€OMETPUUECKUX a0CTPaKIUi, COOTHOIICHUH PEAIbHOTO U UJICATBbHOTO, XapaKTepe OTPaKEHU s
MaTeMaTHYE€CKOM HAyKOW SIBJIEHUU M MPOLIECCOB PEaJTbHOr0 MUpPA, MECTE TE€OMETPUN B CUCTEME
HayK M pOJM MAaTeMaTHYEeCKOTO MOJECIMPOBAHMS B HAydYHOM TIO3HAaHWU W B TPAKTHKE
crocoOCTBYeT (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YyUAIIUXCS, a TaKKEe KadecTB
MBITIUICHHS], HEOOXOUMBIX ISl /IalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CpPEIHEro O0OIIero
0o0pa3zoBaHus, TaK Kak 00ECIeYMBAaET BO3MOXXHOCTh M3y4YeHUs KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HAIIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbllUIeHHE, (GOpMUpPYEeMOe MPU H3YYEHHH OO0YYaIOIMMHUCA MOHSITHIHBIX
OCHOB T€OMETPHUM M TOCTPOCHUM LIETIOYKH JIOTMYECKUX YTBEPKIEHUN B XOJ€ peUIeHUs
reOMETPUYECKUX 3aJady, YMEHHE BBIABUTaTh M OINPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCSl TPU pEIIeHUH 3aJad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpHEeHTHPOBAThCS B MPOCTPAHCTBE HUIPACT CYIIECTBEHHYIO pOJIb BO BCEX
obrnacTsx nedareabHOCTH dYenoBeka. OpueHTanusi yeloBeKa BO BPEMEHH M INPOCTPAHCTBE —
HEO0OX0IMMOE YCJIOBHE €ro COLMAIBHOTO ObITHS, (opMa OTPAKEHUS OKPYKAIOUIEro MHUpAa,
YCIIOBUE  YCIEHIHOTO TIO3HAHUS U  aKTUBHOTO  MpeoOpa3oBaHMs  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 0Opa3aMu 00beIMHSAET pa3Hble BUIbI y4eOHON U TPYIOBOI
NESITEeNbHOCTH, SIBJISETCA OJHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KayeCTB, MOATOMY aKTyalbHa
3amaua GopMHUpoBaHUs y 00YYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS KAaK Pa3HOBUIHOCTU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOT'O KOMIIOHEHTa B MOATOTOBKE K MPAKTHYECKON
JEeSITeNLHOCTH [0 MHOTHM HAIPaBJICHUSM.

Llenp ocBoeHus mporpammbl yueOHOro Kypca «l'eomerpusn» Ha 0a30BOM ypOBHE
oOyuenusi — oOmeoOpa3oBareiabHOe U OOMIEKYJIbTYPHOE pa3BUTHE OOYyYAIOUIUXCA Yepes
obOecrieueHre  BO3MOXKHOCTH  MPHOOPETEHUS U HCIOJb30BaHHUS  CHUCTEMATHUYECKUX
FeOMETPUYECKUX 3HAHUM M JEHCTBUM, cHenuUYHBIX T'€OMETPHHU, BO3MOKHOCTH YCIIEUIHOTO
MPOJIOJKEHUsT  00pa3oBaHMsl MO  CHEIHAIBHOCTSIM, HE CBSI3aHHBIM C  IPUKIATHBIM
HCI0JIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE MpeAHA3HaueHa A OOYyJaroIIuXCs
CpeIHEW IIKOJbl, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHEHUHW HA YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpazom, oOyuaromiuecs Ha 06a30BOM ypOBHE JIOJDKHBI OCBOUTH
oOmIue MaTreMaTu4eckue yMEHUsl, CBA3aHHbIE CO CIENU(pUKON TeOMETpUN U HEOOXOUMBbIE IS
KU3HU B COBpEeMEeHHOM oOrmiecTBe. Kpome 3T0Tr0, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO
6onee T1yOOKO, €CITM B JallbHEHIIIEM BOZHUKHET HEOOXOJMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeccHuoHaANBHOM IS TEIBHOCTH.

JocTtmxenue eI OCBOEHUS MIpOrpamMMBbl obecrnieunBaeTcs penieHueM
COOTBETCTBYIOIIMX 3aAad. l[IpuopuTeTHBIMM 3amauamMu OCBO€HHUs Kypca «l'‘eomerpum» Ha
6azoBoMm ypoBHe B 10—11 kaccax siBISIFOTCS:



e opMUpOBaHHE MPEACTABICHUSI O TEOMETPUHU KaK YaCTH MHPOBOUM KyJIbTYpPhl U OCO3HaHUE €&
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e popMUpOBaHHE TPEJCTABICHUSI O MHOTOTPAHHUKAX M TEJNaX BPAIIECHUS KAaK O BAKHEUIINX
MaTeMaTHYEeCKUX MOJIENSAX, IMO3BOJISIOMIMX ONUCHIBaTh M H3y4yaTh pa3HbIe SBICHUS
OKPY’KaIOILIEr0 MUpa;

e opMUpOBaHHME YMEHHsI pACIIO3HABATH HA YEPTEkKaX, MOJEISIX M B PEATbHOM MHpPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAJICHUE METOJIAMU PEIICHUS 3a/a4 Ha MOCTPOCHUS HA M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e pOpMHUpOBAHHE YMEHHUsS OINEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPAaHHUKAX W TellaxX
BpaIlleHUs U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIQJICHHE QJITOPUTMAMHU PEIICHUs] OCHOBHBIX THUIOB 3a1ay; (OPMUPOBAHUE YMEHUS
MPOBOJIUTHh HECIJIOKHBIE JOKA3aTelIbHbIE PACCYXJCHUSI B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX
3a]1a4 U 3a/1a4 ¢ MPaKTHUYECKUM COJIEpKaHUEM;

e Pa3BUTHE HMHTEIUIEKTYAJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOYJaroIIUXCs, TO3HABATEIHHOU
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e hopmupoBaHre (PYHKIIMOHATBLHOW TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPUM: YMEHHUE
pacro3HaBaTh TPOSIBJICHHUS TEOMETPUUYECKUX TOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIUSAX U MPU W3YyYEHUU JPYrUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIHpoBaTh MX Ha S3BIKE TEOMETPUH M CO3/aBaTh
TEOMETPUUECKHE MOJICTH, MPUMEHSATh OCBOCHHBIM T€OMETPHUYECKHH ammapar Ui penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OTIEHUBATH MOJTYICHHBIC PE3YIIbTATHI.

OTAn4uTeNIbHONM 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCS] BKIIFOUEHHE B KYPC CTEPEOMETPUH
B Hauaje €ro M3y4eHWs 3ajad, peliaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUA, U
onpenenéHHbIM 00pa3oM OpraHu3OBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKaHWE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY H3YyUEHHIO TIPEIMETA.

[Ipennourenue oTAAETCAs HArISAHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEJICTABICHUNM y ydalmuxcs B  Kypce
CTEepEOMETPHUH MPOBOTUTCS 3a CUET pellleHus 3a7a4 Ha CO3JIaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUpPOBAaHHE MPOCTPAHCTBEHHBIMH oOpazamu. CoznaHue oOpas3a MPOBOJIUTCS C
OTIOPOM Ha HATJIATHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIeP KAHUS.

OcHOBHBIE coJepxkaTenbHble JUHUKM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHuororpanHukmn», «[IpsiMble U TIOCKOCTH B MpocTpaHCcTBe», «Tena BpameHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCcTBE». DOpMHUpPOBaHKE JTJOTHYECKUX YMEHUN paclpeaessieTcs] He TOIbKO
[0 COJEp)KAaTeIbHBIM JIMHUSAM, HO W MO rojaM OOy4eHHs] Ha YpPOBHE CpEIHEro OoOIero
o0OpazoBaHwUsI.

Copepxanne 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
paboyeil mporpaMmbl, pacrpeieI€HHBIM 10 ToJaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl ~ OBNQJICHHE TEOMETPUYECKMMHM  TOHATHUSMHU M  HaBBIKAMH  OCYILIECTBISUIOCH
MOCJIEJIOBATENIbHO U MOCTYHATENbHO, C COONIOJIGHWEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYATIUCH B OOLIYIO CUCTEMY I€OMETPUYECKIX MPEICTAaBICHUH 00yJaromuxcs,
pacmupsis u yriayO0ss e€, o0pasysi IpOUYHbIE MHOKECTBEHHBIE CBSI3H.

Mecto y4eOHOro Kypca B y4eOHOM ILIaHe
Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hexento B 11
KJ1acce, BCero 3a jJBa roja ooyuenus - 102 yqeOHbIX yaca.

Coaepikanue yueOHOro Kypca

10 KJIACC
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM TOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.



B3aumHoe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IEPECEKAOLNECS, TapaJlIe/IbHbIE U
CKpeluBaromuecs npsmbsle. [lapainenbHOCTh HPSIMBIX U IUIOCKOCTEM B IPOCTPAaHCTBE:
napajuleJibHble MpPsSMbIE B IPOCTPAHCTBE; MApPAJUIEIbHOCTh TPEX NPSIMBIX; MapaIeIbHOCTD
IpSIMOM M IJIOCKOCTH. YTIJIbl C COHAIIPABJIEHHBIMM CTOPOHAMH; YroJl MEXAy MpsSMbIMU B
npocrpaHcTBe.  [lapamienbHOCTh  MIIOCKOCTEH:  mHapajuieibHble  IIJIOCKOCTH;  CBOWCTBA
napajieNIbHBIX 1ockocTei. [Ipocreiimue npocTpancTBEHHBIE (GUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, apaiesienue 1, MoCTPOCHNE CEYCHUH.

[lepneHuKynapHOCTh HOPSIMOM U IJIOCKOCTU: IEPHEHAMUKYISIPHbIE IMpsIMblE B
IIPOCTPAHCTBE, MpPSAMbIE MapajUleibHbIlE W MEPHEHAUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTA IPSIMOM M INIOCKOCTH, TeopemMa O NPsIMOM IEepHeHIUKYJIAPHOU
IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJl MEXIY MPsIMOM M IUIOCKOCTHIO; JBYI'PaHHBIN yrod,
JUHENHBIA Yroa AByrpaHHoro yria. [lepneHaukyiisp U HaKJIOHHBIE: PacCTOSHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHUE OT TMPSMOM [0 TUIOCKOCTH, MPOEKIHUs (UTYphl Ha IUIOCKOCTb.
[lepneHIUKyIAPHOCTD TUIOCKOCTEH: MPU3HAK NMEPIEHANKYISIPHOCTH ABYX IUI0ocKocTel. Teopema
0 TPEX MEPIEHAUKYIISPAX.

MHOrorpaHHMKH

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE D3JEMEHTHl MHOTOTPaHHHMKA, BBIYKIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas pusma; rpaHu
¥ OCHOBAHWMSI TIPU3MBI; TIPSIMasi M HAKJIOHHAS! TPU3MBI; OOKOBAs M TIOJHASI TIOBEPXHOCTH TPU3MBI.
[Napannenenunen, nNpsAMOYrojbHBIA Mapajjiesenunea U ero cpoicrsa. [lupamuaa: N-yronbHast
nupaMuia, TpaHd W OCHOBAaHWE MNUPaMUJbI; OOKOBas M TMOJHAS TMOBEPXHOCTh MHUPAMUJIbL;
MpaBWJIbHAsE W Yyceu€HHas MNHupamMuaa. OJEMEHTbl NpU3Mbl MU TOUpaMuabl. [IpaBuUibHBIE
MHOTOTPAaHHUKHU: TMOHSATHE MPAaBUILHOIO MHOTOIPAaHHUKA; MpaBWIbHAs MpU3Ma U MpaBUIIbHAsS
MMpaMKia; MpaBUIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’ap, AOJEKa’aAp M ukocayap. CeueHus Npu3Mbl U
MMAPAMHU/IBI.

CummeTpust B HNPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM, IMIOCKOCTH.
DJIeMEHThl CHMMETPUH B ITMpamMuax, napajuieienuneaax, IpaBuiabHbIX MHOITOTDaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [nomans 60KoBo
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIA[b OCHOBAHHW, TeopeMa O
OOKOBOU TIMOBEPXHOCTH TPSAMON mNpu3Mbl. [lnomaas GOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MPaBWJILHOW TUpaMubl, TeOpeMa O Iulomaan ycedéHHou mnupamuabl. [loHstue o6 oObéMe.
O06bEM nupamMuIbl, MPU3MBL.

[TopoGuble Tena B mpoctpaHcTBe. COOTHOUICHHS MEXIY IUIOMIAIASMH MOBEPXHOCTEH,
00BEMaMHU ITOJ00OHBIX TE.

11 KJIACC

Tesa BpameHus

HumuHapudeckass MOBEPXHOCTh, 0O0pa3yloolIue MWIMHAPUYIECKON TOBEPXHOCTH, OCh
WIMHIPUYECKOH oBepXHOCTH. [lMmuHap: ocHOBaHUsI U OOKOBasi MIOBEPXHOCTh, 0Opa3yromas u
OCb; TUIOIA/Ib OOKOBO¥ U TIOJTHOM MOBEPXHOCTH.

Konudeckasi OBEpXHOCTh, OOpa3yrooIue KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW moBepxHOCcTH. KOHyC: OCHOBaHHME ¥ BEpIIMHA, OOpa3ymoolnas W OCh, IUIOIIAIb
OOKOBOW W TIOJHON TIOBEPXHOCTH. YCCUEHHBIH KOHYC: 0Opa3ylolue W BBICOTA; OCHOBAHUS U
OOKOBas MIOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, ITUaMETp; IUIONAJb MOBEPXHOCTH cdephl. B3ammHoe
pacrosioskeHue chepbl ¥ IIIOCKOCTH; KacaTelIbHas TNIOCKOCTh K cdepe; miomans chepsi.

N300paskeHue Ten BpalleHusl Ha TII0CKOCTH. Pa3BEpTKa IMINH/Ipa U KOHYCA.

KomOuHamu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OIMUCAHHBIA OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIIICHUSI.

[Tonsitne 06 o0béme. OcHoBHBIE CcBOWcTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Tapajuiesienumnena u ciaeactsus u3 He€. O0béM wimHApa, KoHyca. O0BEM
1apa u mioinajb chepsl.



ITono6usie Tema B mpoctpancTBe. COOTHOWICHHS MEXIY IUIOMIAISIMU TOBEPXHOCTEH,
00BbEMaMu TOJOOHBIX TEII.

Ceuenust mwiMHApa (HApauIeIbHO U MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanyienbHOE OCHOBAHUIO U IPOXOJSIILEE YEPE3 BEPILINHY), CEUEHHUS LI1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha muockocth M B mpocTpaHcTBe. ClOKE€HHME M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mcio. Pa3noxeHue BekTOopa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuno nmapamnenenunena. Pemenue 3anad, cBs3aHHBIX ¢ IPUMEHEHUEM IPABHII JIEHCTBUI C
BekTopamu. IIpsiMoyrosbHas cucreMa KOOpJauHAT B MpocTpaHcTBe. KoopauHaThl BeEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTrod Mexay Bekropamu. CkajlspHOE NpPOU3BEACHUE
BEKTOpOB. BbluncieHue yrioB Mexjy HpsIMBIMU U IUIOCKOCTSMHU. KoOpanmHaTHO-BEKTOPHBIN
METO/1 IPU PEIIEHNH T€OMETPUUYECKUX 3a/au.

I[lnannpyemble pe3yJbTaThl

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS IMPOTrpaMMbl y4eOHOro mpeamera «MaTeMaTukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIIMK OOyJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYpP, SBJICHHM, TPOLEAYyp TpakJIaHCKOTO 0OIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COIMUAIBLHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON IpaskJaHCKOM UJIEHTUUYHOCTH, YBXKEHHUS K MPOIILIIOMY
W HACTOSILEMY POCCHICKOW MaTEMaTUKH, ICHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSIM
POCCHMCKMX MAaT€MaTUKOB W POCCUHUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JNOCTHKEHHH B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa; cHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAayKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKIJIA/a B IOCTPOEHUE
YCTOHYMBOTO OYIYyIIETo.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHEM K MHpY, BKJIKOYass 3CTETUKY  MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUH, pacCyXJEeHUN; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHSI MPUMEHSITh MaTeMAaTUYECKUE 3HAHHUS B HMHTEpecax
310poBOro M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHME, cOATAaHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryispHas (usnueckas
aKTUBHOCTH); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM ILIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHATBEHON AEITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIUIaHBbl, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTHMBHOMY YYacTHIO B
pelIeHUN TPAKTUYECKUX 3a7]a4 MaTeMaTH4YEeCKON HapaBIE€HHOCTH.

JK0JI0rH4ecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO DKOJOTUYECKOW KYIbTYpPhl, MOHUMAHUEM BIUSHUS COLHUAIBHO-
SKOHOMHUYECKHUX TMPOLIECCOB Ha COCTOSIHUE NPHUPOAHOW U COIMAIBHOW CpeAbl, OCO3HAHUEM
rI00aTBbHOTO  XapakTepa  JKOJOTHYECKUX  MIpoOiieM; OpUeHTalnueld Ha  MPUMEHEHUe



MaTeMaTUYeCKUX 3HAHWUU Ui pEIIeHUs 3ajad B OOJIACTH OKPYXKAIOWIEH Cpefbl, TUIaHUPOBAHHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'O ITO3HAHUA:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJI0BEYECKOM NEATEIIbHOCTH, TANlOB €€ Pa3BUTHA U 3HAYUMOCTH IS Pa3BUTHUS LUBWIN3ALUY;
OBJIQJICHUEM S3BIKOM MATEMAaTHUKA M MAaTEMaTH4YECKOM KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBIIATH IIPOCKTHYK) M MCCIEIOBATEIBCKYIO JEATEIbHOCTh
VHJMBHUYyaJIbHO U B TPYIIIIE.

MeTaHpeI[MeTHble pe3yJabTaThbl

MetanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOrpaMMBI yueOHOro mnpeaMera «MaremaTtukay
XapaKTEePHU3YIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABGAM EIbHBIMU OCliCMBUSIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMY — OEUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2YIamMUEHbIMU
oelicmeusmu.

1) Vuusepcanvuvie noznasamenvhuie oeticmaus, obecneuusaiom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECCO8 00VUAIOUWUXCSL (0CB80eHUe MEMO008 NOSHAHUS OKPYIHCAIOWe20
MUpa; NpuUMeHeHue JNO02UYECKUX, UCCIe008aMeNbCKUX onepayull, yMeHuu padbomamv ¢
unghopmayueti).

ba3oBble joruveckue aeicTBUs:

e BBISIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKA MAaTEMAaTHUYECKHUX OOBEKTOB,
MOHSATUN, OTHONICHWH MEXIy TMOHATHAMHU; (HOPMYIUPOBATH OMPENEICHUS TOHATHI;
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKAIIUKA, OCHOBAHHS JUIsi OOOOIICHHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

e BOCIpUHUMATh, (GOPMYIHPOBATH M MPeoOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE W
OoTpulaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBIBIATH MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuYus: B (akrax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHUSX; MpeiyaraTb KpPUTEPUU JJI  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHI;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3aKIIOUCHUH 110 aHAJIOTUU;

e TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEeMATUYECKUX YTBEPKICHHUH (IpsMble U OT
MPOTUBHOTO), BBICTPaWBaTh APryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBIBOJIBI,

e BBIOMpaATH CIOCOO pelieHus: yueOHOU 3a/1a4ul (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIlEHUS,
BBIOMpATh HanboJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKHe NeliCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEI0BATEIbCKHI HMHCTPYMEHT IMO3HAaHUA; (HOPMYIHPOBATH
BOMNPOCHI, (PUKCUpYIOIIKME MPOTUBOpEUYUE, MNpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIAHHOE,
(dbopMHUpOBATh TUNIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3ULINIO0, MHEHHE;

e TMPOBOAWTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  AKCHEPUMEHT, HCCIEAOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

e CaMOCTOSITENBHO (OPMYTUPOBATH 000OIIEHUS W BBIBOJBI 1O PE3ylIbTaTaM IPOBEAEHHOTO
HaOIOICHUS, UCCIIEeI0OBAaHMUs, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHHI;

e TPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOILIECCA, a TAKKE BBIIBUTATh MPEANOIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH AeDUUIUTH UHPOPMAINH, JAHHBIX, HEOOXOJUMBIX IJii OTBETa Ha BOMPOC U JUIA
pelieHus 3a1auu;
e BHIOMpaTh HWHPOPMAIMIO W3  HMCTOYHUKOB  PA3MUYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BUIOB U  (opm
MPEACTABICHUS;



e CTPYKTYypUPOBAaTh MH(POPMAIUIO, MIPEICTABIATh €€ B PA3TUYHBIX (OpMax, HILTFOCTPUPOBATH

rpaduyuecKy;
e OILICHUBATh HAAEKHOCTh HH(POPMAIIMU TI0 CAMOCTOSITETIHLHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.
2) Yuusepcanvnvie Kommynukamugnsie oelicmsus, obecneuusarom cgopmuposannocmo
COYUANLHBIX HABLIKOG 00YYAIOUWUXCSL.

O0menue:

e BOCHPUHHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBUSIMU U LEISIMU
oOIMIeHHUs; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INHCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS IO XOJYy pEeUIeHHs 3aJadd, KOMMEHTUPOBATh MOJYyYEHHbIN
pe3yabTarT;
e B X0J¢ OOCYXJEHHUS 3aJaBaTbh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOIEMBI,
pelaeMoi 3aJauyu, BbICKAa3bIBaTh WJIEM, HALIEJIEHHbIE HA TMOMCK PEIIECHHUS; CONOCTaBJISATh CBOU
CYXKICHUSI C CY)KJIEHUSMU JIPYrUX YYaCTHUKOB JMajnora, oOHapyXMBaTh paziudHve U CXOJCTBO
MO3ULMI; B KOPPEKTHOU popme popMynInpoBaTh pa3HOTIIACHS, CBOU BO3PaKEHUS;
e IIPEJCTAaBJIATh pE3YJIbTaThl pEIICHUs 3a/Jadyd, SKCIEPUMEHTa, HUCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITEJIbHO  BbIOMpaTh (opmMaT BBICTYIJIEHHUS C Y4YETOM 3a1ad MpEe3eHTauuu |
0COOEHHOCTEH ayIUTOPHUH.

CoTpyaHunuectso:
e IOHMMATh M MCIOJIH30BAaTh MPEUMYIIECTBA KOMAaHAHONW M HHAMBUAYAJIBbHON pabOTHI IpH
pelieHn y4eOHbIX 3a/ad; MPUHUMATh IleJib COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pPabOThI, paclpenessiTh BUABI padOT, JTOrOBapHUBAaThCS, 00CYXKIATh
MPOIIECC B pe3ynbTaT pabOThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
e y4YacTBOBaTh B TIPYIIOBBIX (opMax paboThl (00CyxaeHus, oOMEH MHEHUH, «MO3TrOBbIE
HITYPMbI» U HHBIE); BBINOJHATH CBOIO 4acThb pabOThl M KOOPAMHHUPOBATH CBOM JEUCTBUS C
JPYrMMU YI€HaMU KOMAaHJbI; OILIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOMIMNA MPOIYKT MO
KpUTEpUIM, cHOpMYINPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.
3) Vuueepcanvhoie pecynamugnsle oeiicmeausi, obecneuugaiom  opmMuposanue  CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuszanmsi:
e COCTaBIIATh IUIaH, aNTOPUTM pEUICHHUsS 3aJaud, BbIOMpATh CHOCOO pelleHus C Y4ETOM
HMMEIOILIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaThb U KOPPEKTHPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:
e BJAJIETh HABBIKAMU MO3HABATEIHHOU pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBHUI U
MBICIIUTENbHBIX ~ MPOIIECCOB, WX  PE3yJbTaTOB; BIAJETh CIOCOOAMH  CaMOIPOBEPKHU,
CaMOKOHTPOJISl IIPOIiecca U pe3ysbTara PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;
e TMPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH MpPH PEHICHUM 3a/laud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HalIEGHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;
e OIICHMBATh COOTBETCTBUE pe3yJbTaTa LENHU U YCIOBUSM, OOBSICHATH MPUUUHBI JOCTHKCHUS
WIH HEAOCTI)KEHUS Pe3ylbTaTOB JESATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OILICHKY
MPHOOPETEHHOMY OIIBITY.

IIpenmeTHbie pe3yibTAThI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMAs], IJIOCKOCTb.

[IpuMeHATs aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKUX
3ajJa4.

OnepupoBaTh MOHATUSIMHU: NAPAIEIBHOCT W NEPHEHAMKYISAPHOCTH NPSIMBIX U
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacrosioKeHHE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYIPAaHHBI YTOJd, TpPaHU JIBYTPAHHOTO yria, pedpo
JIBYTPAHHOTIO YIJIA; JIMHENHBIA YTOJI IBYTPAHHOTO yIJIa; TpalyCHas Mepa ABYTPAaHHOTO YIJIa.



OmnepupoBaTh MOHATUSIMU: MHOTOIPAaHHHK, BBIMYKJIBIH M HEBBIMYKJIBIH MHOTOTPAaHHHK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJILHBI MHOTOT PAHHUK.

Pacrnio3HaBaTe OCHOBHBIC BUIBI MHOTOTPAaHHHMKOB (IUpaMUAa; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHMA JUIA  KJIACCH(PHUKALUN
(BBIMTyKJIBIE M HEBBINMYKJIbIE MHOTOTPAaHHUKHU; TIPABHJIbHBIE MHOTOTPAHHUKHU; IMpSIMbIE U
HAKJIOHHbIE TIPU3MBI, TAPAJLJICIIEIIUIIE b ).

OnepupoBaTh NOHATUAMU: CEKyIIas NIOCKOCTb, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/1 CIIE/I0B.

CTpouTh Ce4eHUs] MHOTOTPAHHUKOB METOJIOM CJIEOB, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaum Ha HaxoXJEHME T'€OMETPUUECKHUX BEJIMYMH 10 oOpasuam win
QITOPUTMAaM, TPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbl NPU PEUICHHH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a1ad Ha BBIYHCICHHE DPACCTOSHUN MEXTy IBYMs TOUYKaMH, OT TOYKH IO
MPSIMOH, OT TOYKH JIO TJIOCKOCTH, MY CKPEIINBAIOIIMHCS TPSIMBIMH.

Pemare 3amaum Ha HaxoXIEHME T€OMETPHUUECKHX BEIMYMH 10 o00pa3laM WM
QITOPUTMaM, TPHUMEHssS HW3BECTHBIE AHAIMTHYECKHE METOJbl TPU PENICHWH CTaHAapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYMCICHHE YIIIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXITY
MPSIMON U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Brraucnare 00bEMBI 1 TIJIONIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (ITPHU3Ma, MUPaMUIa) ¢
npUMeHEeHHEeM (GOPMYI; BBIYHCISATH COOTHOIICHHS MEXKIy IUIOIMAASIMHA TIOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOIPAHHUKOB.

OmnepupoBaTh TMOHATHUSAMH: CHUMMETPHS B TIPOCTPAaHCTBE;, IEHTP, OChb W IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekarsb, mpeoOpazoBbIBaTh U UHTEPIPETUPOBATH HH(OPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensaTe reoMerpudeckue (GaxkThl sl PEIIEHUS CTEPEOMETPUYECKUX —3ajad,
IPEINOJaralIliX HECKOJIbKO IIAroB PEHICHUs, €CIM YCJIOBUs NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHnsaTh mpocTelIINe MPOrpaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTe mNpHUMEpbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MPHUPOJE U KHU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

IIpuMeHATh MOJTydeHHbIE 3HAHUS HA MPAKTHKE: aHAIM3MPOBATh PEalbHbIE CUTYyallUd U
IPUMEHATh  M3y4YEHHbIE IIOHATHA B  IIpOLlECCe IIOMCKA  PELICHUs  MaTeMaTH4ecKu
c(opMyJINpPOBaHHONW MpOOJIEMBl, MOJIEIUPOBATh pEAbHbIE CUTYallUd Ha S3bIKE TI'€OMETPHH,
HCCIIeI0BaTh MOCTPOECHHBIE MOJIENH C UCIOJIb30BAaHUEM I€OMETPUUYECKUX MOHATHH U TEopeM,
anmnapara ajreOpbl; pelaTh NPaKTHUYECKUE 3a1a41, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KVIIACC
OnepupoBaTh NOHATUAMU: LWIMHIPUYECKAs HOBEPXHOCTh, 00Pa3yroNue UINHIPUYECKON
MIOBEPXHOCTH; LIMJIMHJIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIole KOHUUYECKOH MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpameHus (UIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTYYEHHUS TENl BPALLICHHS.

KnaccugunupoBaTb B3aMMHOE pacoiokeHne cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUAMHU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJION, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 06bEMBI U MJIOIMIAN TTOBEPXHOCTEH TeN BpalleHUs, T€OMETPUUYECKUX Tel C
pUMEHEHHEM (hOpPMYIL.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIUCAHHBIA B cpepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK HJIM TEJIO BPAIICHHUS.

BbIuncnaTh COOTHOIIEHUS MEXKAY IUIOIAIASIMHU MOBEPXHOCTEH M 00bEMaMH 1MOJ0OHBIX
Tel.



N3o6paxaTe m3ydaemble (GHUTypbl OT PYKH M C HPUMEHEHHMEM IPOCTHIX YepPTEKHBIX
HHCTPYMEHTOB.

BhITIONIHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUCHHUS TEJ BPALLICHHS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATh HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUTYypax, MPEACTaBICHHYIO Ha YepTeX)axX U PUCYHKAX.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BremmonaaTe ﬂCﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BEIYUTAHUA BEKTOPOB U YMHOKCHUA BCKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00Ja1at0T.

[IpuMeHATH MpaBWIIO NapAILIEIICIUIIEAA.

OnepupoBaTh NOHSITUSIMU: JAEKApTOBbl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ MEXKIy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

Haxonnuts cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJIIPHOC MPOMU3BCACHUC, PACKIIAAbIBATE BEKTOP MO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3azaBath MJI0CKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpPJIMHAT.

[IpumensaTs reomerpuyeckue (QaxkThl Uil pEHIEHHs CTEPEOMETPUUYECKUX —3ajad,
MIPEANOJIArarolX HECKOJBKO IIArOB PELICHUs, €CIM YCIOBHS IPUMEHEHHMs 3aJlaHbl B SIBHOU
dopme.

Pemars npo cTeHmme TCOMETPUUCCKUC 3a1a4uu Ha IMPUMCHCHUC BCKTOPHO-
KOOPAMHATHOTO METO/1A.

Pemars 3aadyyl Ha JA0Ka3aTCJIbCTBO MATEMATHYECKHX OTHOIIEHUH W HaXO0XK/ICHHUEC
TCOMETPUICCKUX BEIIMYUH I10 06pa3uaM WM aJlrTOpUTMaM, NPpUMEHASA U3BCCTHBIC METO/IbI ITPU
PEIICHNU CTAHJAPTHBIX MaTEMAaTUYCCKUX 3aj1a4.

[IpuMeHATH mpocTeNe NMPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpyBoauTE mNpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE M JKHU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh MONTyYEHHBIE 3HAHWS HA IPAKTHKE: aHAIM3UPOBATh PEAJIBHBIC CUTyallUd U
IPUMCHATh  W3YYEHHBIE IIOHATHA B IIpOLECCE IIOMCKA  PEUICHWs  MaTeMaTH4eCKU
c(OpMyJINPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pPEAIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmnapara ajreOpbl; pelaTh IPaKTUYECKUE 3a7a4K, CBSI3aHHbIE C HAXOKJICHUEM T'€OMETPUUYECKUX
BEJIMYMH.



TemaTn4yeckoe NJIaHNPOBaHUe
10 KUIACC

Ne || HaumeHoBaHME pa3ieioB U TEM | KousmnmuectBo yacos ‘ DNEeKTPOHHBIE
n/n HpOTPaMMBI Beero  |[Kontposbubie| [paxrnueckue| (WHPpoBbie)
paGoTHI paGoTHI 00pazoBaTesbHbIC
pecypchl
‘1 HBBGILGHI/IG B CTEPEOMETPHUIO || 10 || || H ‘
2 ||[IpsiMble 1 TUTOCKOCTH B 12 1
npoctpaHcTse. [lapannensHOCTh
MPSIMBIX U IJIOCKOCTEN
3 ||[leprieHAMKYISAPHOCTH MPSMBIX U 12
IIJIOCKOCTEN
4 |[Yrasl Mexay NpsSMbIMU U 10 1
TUTOCKOCTSIMU
‘5 HMHOFOFpaHHI/IKI/I ” 11 ” ” H ‘
‘6 HO6T>éMBI MHOTOTPaHHUKOB ” 9 ” ” H ‘
7 |lloBTOpEHUE: ceueHusl,
PACCTOSIHHSI U YTIIBI
OO11ee KOTMYeCTBO YacOB TO 68 5 0
porpamme
11 KJIACC
No ||HaumeHOBaHUE pa3aeioB U TEM | KommuectBo yacoB ‘ DJIEKTPOHHBIE
n/m HpOTpaMMel Beero  |[Korrponbabie| [Ipaxtiueckue| (HdpoBEIe)
pPaBOTHI pPaBOTHI 00pa3zoBaTebHBIC
pecypchl
‘1 HTena BpaIeHus || 12 || || H ‘
‘2 HO6’béMBI Ten || 5 || 1 || H ‘
3 BekTopsl 1 KoopIMHATHI B 10
MIPOCTPAHCTBE
4 [ToBTOpEeHUE, 0600IICHNE, 7 1
cucTeMaTH3aIHs 3HAHUH
OO01Iee KOJIMYECTBO YaCOB 110 34 3 0
porpamme




