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HOACHUTEJBbHASA 3AIIMCKA

Pabouas nporpamma yue6HOro Kypca «l'eomerpus» 6azoBoro ypoBHs aiia odydaromuxcsa 10 —11 knaccos pazpaborana
Ha ocHoBe dDenepanbHOrO rocyAapCTBEHHOTO 00pa30BaTENBHOrO CTaHAapTa CpeAHero oOlmiero oOpa3oBaHUs, ¢ YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, MPEABSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuszanus nporpaMmbsl 0O€CIIEUMBAET OBJAJCHUE KIIOYEBHIMU KOMIETEHLUSMHU, COCTABIISIIOIIMMU OCHOBY
JUI CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa30BaHUS, IEJIOCTHOCTh OOLIEKYJIbTYpHOTO, JIMYHOCTHOTO M I103HABATEIbHOIO
Pa3BUTHS JIMYHOCTH O0YYarOIIHNXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpelHEro oOiero oOpa3oBaHUs OOYCIIOBIIEHA MNPAKTUYECKOU
3HaYUMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00YUYEHMs] TEOMETPUH B HANpPaBJIECHUU JTUYHOCTHOTO Pa3BUTHUS
oOyuaromuxcsi, GopMupoBaHusi PYHKIIMOHAIBHON MaTeMaTHYECKON rpaMOTHOCTH, U3yUEHUsl APYTUX YUEOHBIX JUCIMILINH.
Pa3zButre y oOyuaromuxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOMCXOKIECHUM TE€OMETPHUYECKUX aOCTpaKIIUH,
COOTHOIIECHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTPAKECHUSI MAaTEMAaTUYECKON HAYKOW SIBJICHHM U MPOILIECCOB PEATBHOTO
MHUpa, MECT€ TE€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHMM U B IPAKTHUKE
CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS yHAIUXCS, a TAKXKE KAaueCTB MBILIJICHUS, HEOOXOIUMBIX ISt
aJlanTallid B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus gBisieTcsi OIHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEHEr0 001Iero o0pa3oBaHus, Tak Kak 00ecreurnBaeTr
BO3MOXXHOCTh M3yUeHUs KaK TUCITUIUINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK M TYMaHUTapPHOH.

Jloruueckoe MblIIeHHE, GOPMUPYEMOE MPU U3YUEHUH O0YUYaIOLIIUMUCS MOHATHHHBIX OCHOB F€OMETPHH U TIOCTPOCHUHU
LENOYKH JIOTHYECKUX YTBEPKIACHUM B XO/€ PELICHUs] T€OMETPUUECKUX 3a/1a4, YMEHHE BbIIBUTaTh U ONPOBEPraTh IMIIOTE3bI
HETMOCPEACTBEHHO HCIIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSAX AEATEIHHOCTH YeIOBEKa.
OpueHTarus 4eloBeKka BO BPEMEHU M TPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €r0 COIMANIBHOTO OBITHSA, (popMa OTparkeHUs
OKpY’KaIOIlIer0 MHUpa, YCIOBHE YCHEIIHOTO MO3HAaHWS M aKTUBHOTO IMpeoOpa3oBaHMs AEUCTBUTENbHOCTU. OnepupoBaHUE



MPOCTPAHCTBEHHBIMH 00pa3aMu OOBENUHSAET pa3Hble BHJIBI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npodeccoHaIbHO BaXKHBIX KAauecTB, MOATOMY akTyajbHa 3ajadya (OpPMHPOBAHUA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK PAa3HOBUAHOCTU OOPa3HOTO MBIIUIEHHS — CYHIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOM
JESTETLHOCTH 110 MHOTUM HAITPaBIICHUSIM.
Ilens ocBoeHMs MporpaMMbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yueHHUs — 00Iieo0pa3oBaTeIbHOE U
OOILIEKYIbTYpHOE pa3BUTHE OOydYaromuxcs 4epe3 oO0ecreueHue BO3MOXKHOCTH MNPUOOPETEHUSI U HMCIOJIb30BaHMS
CUCTEMATHYECKUX TEOMETPUUYECKUX 3HAHUW U JIEUCTBUM, CHEIUPUYHBIX TEOMETPUH, BO3MOKHOCTH YCIEIIHOTO
MIPOJIOJDKEHUS 00pa30BaHUs MO CIIEIIMAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAHBIM HCIIOIb30BAHUEM T€OMETPHH.
[IporpaMmma 1O TeomMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAYeHA MJii OOYy4YaIolUXCS CpeIHEd IIKOIbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYyIHEHU Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Takum oOpazoM, oOyuyaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTHYEeCKHE YMEHHs, CBSI3aHHBIE CO CIENU(PUKON TeOMETpUU H
HEOOXOUMbIE I KU3HU B COBpeMEHHOM ob1ectBe. KpoMe 3TOro, OoHu MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPUIO OoJiee
rJIyOOKO, €CTU B JAJIbHEUIIIEM BOSHUKHET HEOOXOAMMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(HECCUOHATBHOU NeATeTbHOCTH.
JlocTKeHHe eI OCBOCHMS MPOTPAMMBI OOECIIEUMBACTCS PEIICHUEM COOTBETCTBYIONIUX 3aaad. [IpuopuTeTHHIMU
3a/1auaMu ocBoeHUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIsitOTCS:
e (opMupoBaHuE TpPEACTABICHUS O TE€OMETPUU KaK YaCTH MHPOBON KYJIbTYphl W OCO3HaHHUE €€ B3aMMOCBSI3H C
OKPYKaIOIIUM MHPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TENax BpAlleHUs KAaK O BAXKHEUIINX MaTeMaTHYECKHX
MO/IEJISIX, TIO3BOJISIOIIUX OMMCHIBATh U H3y4YaTh pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHEe yMEHHS pacrmo3HaBaTh HAa 4YepTeX axX, MOJEISIX W B peaJbHOM MHPE MHOTOTPAaHHUKHA U Tela
BpaIlCHUS;

e OBJIAQJICHUE METOJIAMU PEIICHHS 3a]]a4 Ha MTOCTPOSHUS Ha U300PKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMHM TIOHSATHSAMH O MHOTOIDAaHHHMKAX M TEJax BpalleHUS W HX
OCHOBHBIMHM CBOMCTBAaMU;

e OBJAQJICHUE AJITOPUTMAMH PEIICHHUS OCHOBHBIX THIMOB 3a7a4; (OPMHUPOBAHUE YMEHHUS MPOBOAUTH HECIOXKHBIC
JI0Ka3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHHUS CTEPEOMETPUUECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;



e PpAa3BUTHE WHTEIJICKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOydYaromuxcsi, IO3HABATEIbHOM aKTHUBHOCTH,
UCCIIENOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBILIUIEHUS;

e (QopMmupoBanue ¢GyHKIMOHATIBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUE PACIO3HABaTh MPOSBICHHUS
TCOMETPUUYECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX JKU3HCHHBIX CUTYAIUSAX W TPH H3yYCHHUH
IPYTUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBAaTh WX Ha S3BIKE
F€OMETPUU U CO3/1aBaTh T€OMETPUUECKHUE MO, IPUMEHATh OCBOCHHBIN Ir€OMETPUUECKUH ammapatr JJisg pelieHus
PaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO IPOTPAMMBI SIBIIIETCS BKIIOUEHUE B KYpPC CTEPEOMETPHUH B Haualle €ro u3y4eHus 3ajad,
peliaeMblX Ha YpOBHE WHTYWTHBHOTO TO3HAHMS, W OMNPENENEHHBIM 00pa3oM opraHu3oBaHHas padoTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE HHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K NATBHEUIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTHaéTCs HATSIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO €CTh TEOPETUYECKHE 3HAHUS MMEIOT B
CBOE€M OCHOBE UYBCTBEHHOCTb INPEAMETHO-IIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUMU Y
YYAIUXCS B KypCce CTEPEOMETPUM POBOAUTCS 3a CUET pEUISHUS 3a/1ad Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B M 3a/a4 Ha
OrepupoBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3naHue oOpa3a IpOBOJUTCS C ONMOPOM Ha HATISAHOCTb, @ ONEPUPOBAHME
00pa3oM — B YCIIOBUSIX OTBIICYEHUS OT HATJISIAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 MCXOTHOTO COJIeP KaHUsI.

OcHoBHbIE coziepxkaTeabHble TMHUU Kypca «I'eomerpun» B 10—11 kmnaccax: «MHororpanHukn», «IIpsiMblie U MIOCKOCTH
B mpocTpaHcTBe», «Tena BpaimieHus», «BeKTopbl U KOOpAWHATHI B MpocTpaHcTBe». DopMUpoBaHHE JOTHYECKUX YMEHUMN
pacnpenensercs He TOJIbKO IO COAEpP)KaTEIbHBIM JIMHUAM, HO M MO TojaM OOydYeHHs Ha YpOBHE CPEIHEro OOILero
oOpa3oBaHus.

Conepxanue o00Opa30BaHHS, COOTBETCTBYIOIEE TMPEAMETHBIM pPE3yJbTaTaM OCBOCHHS paboyell MporpaMMBl,
pacnpenenéHHbIM 0 ToJaM 00y4YeHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUUECKUMHU TIOHSITHIIMHU
Y HaBBIKAMHU OCYIIECTBIISIIOCh MOCJEAOBATEIBHO U MOCTYNATEIbHO, ¢ COOJIOJCHUEM MPUHITUIIA TTPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HaHUS BKJIIOYAJIUCh B OOIIYI0 CUCTEMY T€OMETPUUECKUX MPEACTABICHUN 00YUYaIOIINXCsl, pacIIupsst U YriIyossis e€,
o0Opa3yst MpoYHbIe MHO)KECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun otBoautes 2 yaca B Henemro B 10 kimacce n 1 yac B Hepgemo B 11 knacce, Bcero 3a asa roaa
oOyuenus - 102 yueOHBIX yaca.
COILEPKXAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSTUA CTepeoMeTpuu. Touka, mMpsmas, IJIOCKOCTb, MpPOCTpaHCTBO. [loHsATHE 00 aKCMOMAaTUYECKOM
MMOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHne NpsAMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaUIeIbHbIC U CKPEIIUBAIOIINECS TIPSMBIE.
[TapannenbHOCTh MPSAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAapaljICIbHbIE MPSAMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX
NPSIMBIX; MAPAJIENBHOCTh MPSAMOW M IUIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YIOJl MEXAY MPSAMBIMH B
npoctpancTBe. [lapajuienbHOCTh TIOCKOCTEH: TMAapaJUICNbHBIE IUIOCKOCTH; CBOMCTBA MAPAJUICIBHBIX ILIOCKOCTEH.
[TpocTeiine NpocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETpadaAp, KyO, mapauiesienunea; NoOCTPOSHUE CEUCHHUIA.

[TeprieHAUKYISIPHOCTh ONPSIMOM M TUIOCKOCTH: MEPHEHIUKYJIISIPHBIE IPSIMbIE B MPOCTPAHCTBE, MPSAMbBIEC MAPAIIJIEIbHBIE U
MEPIECHIUKYJISIPHBIE K IUIOCKOCTH, MNPH3HAK NEPHEHAUKYISIPHOCTA TNPSIMOM U IUIOCKOCTH, TeopemMa O MpsSMOM
MEPIEHAUKYIISIPHON MUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YOl MEXKYy NPSMOU U INIOCKOCTBIO; ABYIPAHHBIA YTOJI, JIMHECUHBIN
yroJi AByrpaHHoro yria. [lepneHauKkynasip U HakJIOHHBIC: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /0
IJIOCKOCTH, TIPOCKLUSI (PUTYpPHI HA TUIOCKOCTh. [lepneHAuKyISpHOCTh TIJIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuK#

[ToHnsiTie MHOTOTpaHHUKAa, OCHOBHBIC JJIEMEHTHl MHOTOTPaHHWKA, BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPaHHUKH;
pa3BépTka MHororpanHuka. IIpu3ma: N-yrosipHas mpu3Ma; TpaHU U OCHOBAHUS NPU3MBbI; IpsiMas U HAKJIOHHAs MPU3MBIL;
OOKOBas U MOJIHAsA TOBEPXHOCTH Mpu3Mbl. [lapamienenunes, npsiMOYTOJIbHBIN MapaieNenune]] u ero ceorctaa. [lupamuaa:
N-yrosbHas NHpaMHia, TPAaHW W OCHOBAaHWE TUPAMHUABI, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPAMU[IBI; TPABHWIBHAS U



yceu€HHas nupamMuaa. OJEMEHTbl MNpU3Mbl W NHUpaMufbl. [IpaBUiIbHBIE MHOTOIPDAHHHUKHU: ITOHSATHUE MPaBUIBHOIO
MHOTOI'PaHHHKA; MPAaBWIbHAS NpHU3Ma M IPAaBWIbHAs INHPAMUJA; NPABWIbHAS TPEYroJibHAas INHUpaMuia M IPABHIBHBIN
teTpadap; KyO. IlpencraBieHne o NmpaBWIBHBIX MHOTOTPaHHHMKAX: OKTAadJp, JOJAEKa’aAp U uKocazap. CeueHus MpU3Mbl U
ITAPAMUJIBL.

CummeTpuss B IMPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CUMMETPUU B
MMAPaMHIAX, MTapaJuIeNIeNIUIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriasl. [lnomanbs G0KOBOW NMOBEPXHOCTHM M IOJIHON
MOBEPXHOCTU MPSAMOIM MPHU3MBbI, IUIOIIAJb OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsiMod mpusmbl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABHIBHOM MHUPAMU[IbI, TEOPEMA O IJIOMAAU yCeU€HHOW nupamujbl. [Tonstue 06
00béMe. O0BEM NUpPaMHIbI, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBE. COOTHOLIECHUS MEXKTY IIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TE.

11 KUIACC

Tesa Bpamienus

Hunuuapuueckas MOBEPXHOCTh, 00pa3yrolIve UUIMHAPUYECKON MOBEPXHOCTH, OCh LIMJIMHIPUYECKON MOBEPXHOCTH.
[unuaap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIOIAAbr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yoIIre KOHUMIECKOW MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MmoBepXxHOCcTU. KoHyc:
OCHOBAHHE U BepIInHa, 00pasyromas U OCh; IUIONIa b OOKOBOM U MOJHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroiue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa m map: ueHTp, paaudyc, AUaMETp; IUIOWIAAb IMOBEPXHOCTU cdepbl. B3aumHoe pacnonoxenue cdepbl u
MJIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomaab chepsl.

N3o00pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MIMHIIpa U KOHYCA.

KoMOuHanuu Ten BpaiieHus ¥ MHOTOTPAHHMKOB. MHOTOTpaHHHMK, OMUCAHHBIN OKoJO cdepbl; chepa, BIucaHHas B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.



[Tousitne 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopemMa 00 00BEME MPSMOYTOJBHOTO TapaIJIC/ICIIHIICIa 1
cienctBus u3 He€. O0BEM HuIuHApa, Konyca. O0bEM 1mapa u iomap chepsl.

[Tono6nbIe Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKY IIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX TEJ.

Ceuennsa wwmHApa (MapauiebHO W NEPHEHAMKYJSIPHO OCH), CEYEHMs KOHyca (HapajulelIbHO€ OCHOBAHUIO U
MIPOXOJISIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha muockoctM M B mpocTpaHcTBe. CIOKEHHE M BBIYMTAHUME BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Pa3noxenue BekTopa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuno mapamenenunena. PemeHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUN ¢ BEKTOpaMHu. lIpsamMoyronapHas cucteMa KoopaAuHAT B IpocTpancTBe. KoopauHaTel BekTopa.
[Ipocrelimue 3amaun B KOOpAMHATAX. YTOJ MEKIy BeKTOopamH. CKaIIpHOE NMPOU3BENCHUE BEKTOPOB. BBIUMCIEHME YTIIIOB
MEXy MPSIMBIMU U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELIEHUH F'€OMETPUYECKUX 3aad.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTemaThkay XapaKTepU3yrTCs:

I'paknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3MIMU OO0YYarollerocsi Kak akTUBHOTO W OTBETCTBEHHOI'O YJ€HA POCCHIICKOTO
oOlIecTBa, NPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP
rpaX<IaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U Ip.), YMEHUEM B3aMMOJEWUCTBOBAaTh C COIMAJIBbHBIMM HHCTUTYTaMU B
COOTBETCTBHUM C UX PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTuyeckoe BOCHIUTAHKE:

c(OPMHUPOBAHHOCTBIO POCCUHCKON TPaKJAHCKOM HIACHTUYHOCTH, YBAXXEHUS K MPOLUIOMY M HACTOSIIEMY POCCHICKON
MAaTEeMaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K JTOCTMIKEHHSIM POCCHMCKHX MAaT€MATUKOB M POCCUMCKOW MAaTeMaTUYECKOM IIKOJIBI, K
HCIIOJIb30BAaHUIO 3TUX JOCTHKEHUN B JPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JIyXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoja; c(hOpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
ITIOBEJICHUS], CBA3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAYKH U JEATEIBbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyAyIIETO.

JcTeTHYeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKJIIOYas 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3a7a4, pEeLICHHH,
paccyXIAEHUI; BOCIPUMMYUBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTHUYECKHe 3HAaHUSI B MHTEpecax 3/I0pOBOT0 U 0e30macHoro odpas3a *Hu3HH,
OTBETCTBEHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pPOBBIO (370pPOBOE€ MHUTAaHUE, COANAHCHUPOBAHHBIA PEXUM 3aHATUA M OTIbIXA,
peryisipHas (¢u3nuecKkass aKTHUBHOCTb); (PU3WYECKOrO COBEPIICHCTBOBAHUA, MpPH 3aHATHUSIX CIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEIBHOCTBIO.



TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTU TPYIOJIOOMs; MHTEPECOM K pas3nuyHbiM cepam mpodeccuoHaNIbHON
JEeSTEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIaTh OCO3HAHHBINA BHIOOp Oynyiiei npodeccuu
U PEaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIMOCOOHOCTHIO K MAaTeMaTUYECKOMY OOpa3OBaHUIO U
caM000pa30BaHUI0 HAa TPOTSKEHHUH BCEH >KM3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHHHM NPAKTUYECKUX 3a]ad
MaTeMaTU4YeCKOM HaIpaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKON KYJIbTYphl, NMOHHMMAHUEM BIIUSHUS COLMAJIBbHO-3KOHOMHYECKHX IPOLECCOB Ha
COCTOSIHUE MPUPOJHON M COLMAIBHON Cpebl, OCO3HAHUEM TJIOOATBHOIO XapaKTepa SKOJOTMYECKUX MPOoOJIeM; OpUeHTauuel Ha
MIPUMEHEHNE MAaTEMaTUYECKUX 3HAHUM JIJIS1 pEeIICHU 3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpe/ibl, MJIaHUPOBAHMS OCTYIIKOB U OLIEHKU
MX BO3MOXKHBIX IOCIIEACTBUM JJI1 OKPYKAFOIIEH CPEJIBI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOILECTBEHHOU
MPaKTUKH, MOHUMAHUEM MaTEMaTUYECKON HayKu Kak c(epbl YETOBEUYECKOM AESITeNIbHOCTH, TANOB €€ pa3BUTUSA U 3HAUMMOCTU
JUTSL Pa3BUTHS LIMBWIIM3ALMU; OBJIAJICHUEM SI3IKOM MAaTEMAaTUKH U MAaTEMaTUYECKOM KyJIbTypOH Kak CpPeJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH POEKTHYIO U UCCIEN0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO mpenMera «MaTemaTHka» XapaKTepu3yloTCs OBJIaJIEHUEM
YHUBEPCATLHBIMUA HO3HAGAMEIbHBIMU OeUCBUAMU, VHUBEPCANbHOIMU KOMMYHUKAMUBHLIMU OeUCMBUAMU, VHUBEPCATbHIMU
Ppe2YIAMUBHbIMU OeUCMBUAMU.

1) Vuueepcanvhvlie nosznasamenvmwvle Oeiicmgus, obecneuusaiom @opmuposanue 0OA306blX KOSHUMUBHLIX NPOYECCO8
obyuarowuxcs (oceoeHue mMemooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa, NpUMeHeHue N02U4eCcKUx, Uccie008amenbCKux onepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornueckue aeiicTBMs:



BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYCCKHUX OOBEKTOB, MOHITHH, OTHOIICHHH MEXIY
NOHATUSAMU; (HOPMYJTUPOBATh OIpPEACNICHUsS TMOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIIACCU(PUKALINH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYyIHpOBaTh W TPEOOPA30BBIBATH CYXIACHUS: YTBEPAUTEIBHBIC M OTPUIIATEIbHBIC, CAMHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTUBOpEUMs B (akTax, MAHHBIX, HAOIIOACHUAX U
YTBEPKACHUAX; MpejIaraTh KpUTEPUH JIJIs1 BBIIBICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

JeNaTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AE€AYKTUBHBIX U HMHAYKTUBHBIX YMO3AaKIIOUCHUH, YMO3aKIIOUECHUI
10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (TIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEeHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIbL;

BBIOMpATh Croco0 peleHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BApHUAHTOB pEIICHHS, BBIOMpaTh Hambojee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIAECIEHHBIX KPUTEPHEB).

ba3oBble ucciieaoBare/bLCKHe 1eiiCTBUS:

MCIIOJIb30BaTh BONPOCHI KaK HMCCJIEA0BATENbCKUI MHCTPYMEHT MO3HaHUS; (GOPMYIMPOBATH BOIMPOCHI, (PUKCHPYIOUIUE
OpOTUBOpEYHEe, MpoOJIeMy, yCTaHaBIMBaTh HCKOMOE M JlaHHOE, (POpMHpOBATh TUIOTE3y, APTyMEHTHPOBATH CBOIO
IIO3ULIMI0, MHEHHUE;

MPOBOJIUTH CAMOCTOATENBLHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIEJOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SBJIEHHUSA, IMPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MeEXay OOBbEKTaMH, SBICHUSMH,
IIPOLIECCAMUY;

CaMOCTOSITENIbHO (POPMYIUPOBATH 00OOIIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO HAOIIOEHUS, UCCIIEI0BaHus,
OLICHHBAThH JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKKE BBIIABUIATh MPEIAIOJIOKEHHS O €ro pPa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c undopmanueii:

BBISBJIATH Je(OUITUTHI HHPOPMAITUH, JaHHBIX, HEOOXOMMBIX IS OTBETA Ha BOIPOC U JJISI PEIICHHS 33]1auH;



BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,

CTPYKTYPHUPOBATh MHPOPMAILIUIO, IPEACTABIATE €€ B Pa3IMUHbBIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OLICHMBATh HAAEKHOCTh HH(OPMAILIUY TIO CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHMGepCCl]Zbele KOmMMyRnuKamuemnbovle deﬁcmeuﬂ, obecnevyusaiom CgbOpMLlpOGdHHOCmb COYUAIbHbIX HABLIKOG

00YyYaAOUUXCHL.
OO0menne:

BOCIIPUHUMATH U POPMYIIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSAMHU U IEISIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO
BBIpaXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M TIUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOAYy pEIICHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0ji€ OOCY>KJICHHSI 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KJIaeMOM TeMbI, TPOOJIEMbl, peIIaeMoi 3aJja4M, BHICKA3bIBATh
UJIEU, HAIICJICHHBIC HA IMOUCK PEIICHHS; COIMOCTABIIATh CBOM CYKICHHUS C CYKICHUSMU JIPYTUX YYACTHUKOB JHAJIOra,
oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIIUI; B KOPPEKTHOU popMme hopMyIupoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
MPEACTABISATh PE3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, WCCIEAOBAHMS, MPOEKTA; CaMOCTOSATEbHO BBIOMPATH
(opMat BBICTYIUIEHHSI C YUETOM 3a/1a4 MPE3EHTAUMU U OCOOEHHOCTEN ayJUTOpPHUH.

CoTpyaHuvecTBo:

MOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYyAIbHOW paOOThl MPHU PEIICHUH y4eOHBIX 3ajady;
MPUHUMATH 11€JIb COBMECTHOM JEeATENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThl, pacmlpenesiTh BUJIbI
paboT, 1OroBapuBaThCs, 00CYKAATh MPOIIECC U PE3YIbTAT pabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paOOThl (00CYXIeHUSI, OOMEH MHEHUM, «MO3TOBbIE IITYPMbI» U HUHBIC); BBHIMOJIHSIThH
CBOIO 4acTh padOTHl M KOOPAWMHUPOBATH CBOW JCUCTBHUS C IPYTMMU WICHAMH KOMAHJIbI; OIICHMBATh KA4€CTBO CBOETO
BKJIaJIa B OOIIMIA IPOYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmeus, obecneuusarom GopMupo8aHue CMuLCIO8bIX YCMAHOBOK U HCUSHEHHBIX

HABBIKOG TUUHOCHIU.
Camoopranuzamnus:



e COCTaBIISITH IUJIaH, AJITOPUTM PEILICHUS 3a1a4d, BHIOMPATH CIIOCOO PEIIeHUsI C YIETOM UMEIOIINXCSA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb:

e BJIAJICTh HABBIKAMU MO3HABATEIHLHON PEIICKCUN KaK OCO3HAHMS COBEPIIACMBIX IEHCTBUIA M MBICIUTEIIBHBIX MTPOIIECCOB,
UX pe3yJbTaTOB; BIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pe3yibTaTa PelIeHUs] MaTeMaTHYeCKON
3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHKHYTh MPH PEIICHUHU 3aJa4H, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBSICHATh MPUUYUHBI JIOCTHXKEHHUS WA HEJOCTHKEHUS
PE3yIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KITACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMast, INIOCKOCTb.

IIprMeHATH aKCUOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IPU PELICHUU T'€OMETPUYECKUX 3a/1ay.

OneprpoBaTh NOHATUAMHA: NAPALIETBHOCTD U NMEPIEHIUKYISIPHOCTD NPSIMBIX U INTIOCKOCTEM.

KnaccuduimpoBath B3auMHOE pacloIOKEHUE MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh NOHATHSAMU: JIBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOTO yIJjia, pedpo BYIPAHHOIO Yria; JUHEHHBIM yrona
JIBYI'PAHHOTO yTJla; rpajayCcHas Mepa JBYIPaHHOIO yrija.

OnepupoBarh MNOHATHSAMHU: MHOTIOTPAaHHHUK, BBITYKJIBII W HEBBITYKJIbII MHOTOTPAHHUK, 3JIEMEHTHl MHOI'OTPAHHMKA,
MIPaBUJIBHBIM MHOTOIPAHHUK.

Pacnio3HaBaTh OCHOBHBIC B/l MHOTOIPAHHHUKOB (TIMPaMHKJIa; IPU3Ma, MPSIMOYTOJIBHBIN MapaljieenuIie, Kyo).

KnaccudpunupoBaTe MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i KilaccUUKauuu (BBINYKJIbIE U HEBBITYKJIbIC
MHOT'OIPAHHMKH; TPaBUJIbHbIE MHOIOTPAaHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, 1ApaJUICICIUIIE/bI).



OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

CrpouTh ceyeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IPOCTHIX
O0O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEIMYMH MO o0pasllaM WM alropuTMaM, MPHUMEHSS H3BECTHBIC
aHAJIUTUYECKHE METOJBI MPU PEIICHHH CTAHJAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHUCICHHE DPACCTOSHUN MEXIY IBYMs
TOYKAMHM, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS MTPSIMBIMU.

Pemarp 3amaun Ha HAaXOXKJIEHUE T'€OMETPUYECKHMX BEIMYMH IO oOpa3luaM WM alropuTtMaMm, IPUMEHSsS H3BECTHBIC
aHAJIUTUYECKUE METOBI MPU PEIICHUHN CTAHIAPTHBIX MAaTEeMAaTUYECKUX 3a7a4 Ha BEIYMCICHUE YTJIOB MEXKAY CKPEIIHBAIOITIMHICS
IPSIMBIMHU, MEXTY MPSMON U TUIOCKOCTBIO, MK TUIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Boruncnate 00bEMBI M IUIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, NHpaMuia) ¢ NpUMEHEHHEM (Qopmyd;
BBIUUCIISATH COOTHOLICHHS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMAaMHU MTOTI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATUSMH: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTh CUMMETPHUU; LEHTP, OCh U IIOCKOCTb
CUMMETPUU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH WH(GOPMAILMIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (urypax,
NPEJICTABICHHYIO HA YepPTEeKax U PUCYHKAX.

[IpumensTh reoMerpuueckue (akTbl IJs PEUICHHs] CTEPEOMETPUUYECKUX 3a/]ay, MPEAINOJaralolliuXx HECKOJIbKO IIaroB
peIIeHus, €ClIi YCIOBHs MPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

[IpuMmeHsITh TpOCTEWIIe MTPOrPaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBl TIpU PpEHICHUU
CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaUTH NMpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJAE U >KU3HU, pPAcClo3HaBaTh IMPOSBICHUE 3aKOHOB
reOMETPUU B UCKYCCTBE.

[IpuMeHsTh MOTy4YeHHBIE 3HAHUS HA TPAKTHKE: aHAIM3UPOBATh PEAbHBIC CUTYAIlMU M MPUMEHSATh U3YUYCHHBIC TMOHSATHUS B
MpOoIeCCe TMOMCKA PEHICHUs MaTeMaTHUecKu C(HOPMYIMPOBAHHON MPOOJIEeMBbl, MOACIUPOBATh peajbHbIE CHUTyallud Ha SI3BIKE
reOMETPUH, UCCIEA0BAaTh MOCTPOEHHBIE MOJIEIH C HMCIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHM M TEOpeM, ammapara aiareopsl;
pelaTh NPaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHHUEM F€OMETPUUECKHUX BEIHUNH.



11 KJTACC

OnepupoBaTh MOHATHSMM: LMUIMHAPUYECKAs] IMOBEPXHOCTb, OOpa3yloIMe UMWIMHIPUYECKON MOBEPXHOCTH; LMIUHID;
KOHMYECKasl IOBEPXHOCTh, 00pa3yrolne KOHNIECKONW MOBEPXHOCTH, KOHYC; c(hepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpalleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA CETMEHTA; IAPOBOM CIIOM, OCHOBAHHE
LIapOBOI'0O CJIOsI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisate 00bEMBI U IUIOIIAIM TOBEPXHOCTEN TEIJ BpAlIEHUs, TEOMETPUUECKUX TeJl C IPUMEHEHUEM (POPMYII.

OnepupoBarh MOHATUSMU: MHOTOTPAHHMK, BIUCAaHHBIM B cepy M ONUCAaHHBIA OKOJO cdephl; cepa, BNUCAHHAS B
MHOTOIPAHHMK WJIH TEJIO BPALLCHUS.

BbruncnsaTe COOTHOLIEHHSI MEXKAY IUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOIOOHBIX TEJI.

N306paxaTh u3yyaembie (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BbINoONHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH
CEYEHMS TeJl BpaCHUS.

W3Bnekarb, WHTEPNPETUPOBATH W MpPeoOpa3oBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (urypax,
IIPE/ICTABJIICHHYIO HA YEPTEXKAX U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MPOCTPAHCTBE.

BbINoONHATE JEHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpPA HA YKCIIO, OOBACHITh, KAKUMU
CBOIICTBAMHU OHHU 00JI1aJar0T.

[TpuMmeHsTH paBUIIO Napasieienuea.

OnepupoBarh MOHATHSAMH: AEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJ MEXAY BEKTOPaAMU, CKaJIIPHOE NMPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBHI.



Haxonuth cymmy BEKTOpPOB M NIPOU3BEACHUE BEKTOpPA HAa YHMCIO, YroJl MEXAY BEKTOpaMH, CKaJspHOE IMPOHU3BEICHUE,
pacKIIapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JCKaPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reoMmerpuueckue (akTbl A PELICHUS CTEPEOMETPHUUECKHUX 3ajad, MPENoaraiolidX HECKOJIbKO IIaroB
pEIIeHus, €ClIi YCIOBHs MPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

Pemate mpocreiinme reoMeTpuYecKre 3a/1auyu Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/IA.

Pematp 3a1aun Ha 10Ka3aTeNbCTBO MAaTEMaTHUYECKUX OTHOIICHUN M HAXO0KJIEHUE N€OMETPUYECKUX BEJIUYMH MO 0OpaslaM
WJIM QJITCOPUTMaM, IPUMEHSS U3BECTHBIE METOBI ITPU PEIICHNUN CTaHAAPTHBIX MATEMaTUYECKUX 3a4a4.

[IpuMeHATh TpOCTEHIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TIPU pPELICHUU
CTEPEOMETPUUECKHUX 3a/1aY.

IIpuBoauTH NpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE W JKU3HHU, PACIIO3HABATh IPOSIBICHUE 3aKOHOB
TE€OMETPUHN B UCKYCCTBE.

IIpuMEHATH MOTYYEHHBIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATh PEAIbHBIC CUTyallUd U NPUMEHATh U3YUCHHBIEC ITOHATHS B
Mpoliecce MOMCKA PEIICHHs] MATeMAaTHYeCKH CPOPMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh PEAIbHbIE CUTYallUd Ha SI3bIKE
r€OMETPHUH, MCCIIE0OBAaTh MOCTPOCHHBIE MOJIENU C HCIOJb30BAHUEM T'€OMETPUUYECKUX MOHATUA W TEOpEM, ammapara ajireOpsbl;
penaTh NPakTUYECKUE 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUYECKUX BEJIMUNH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM
Konrpoabusie Ilpakruueckne (uuppoBbIe)
n/n NMPOrpamMmmbl Bceero
padoThI paboThI o0pa3oBaTejibHbIE
pecypcsl
1 BBenenwne B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN




[lepnieH TUKYISPHOCTD MPSMBIX U

3 . 12
TUIOCKOCTEH
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTAMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIIACC
KounuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uu¢poBbIe
Ne ni/m P Kourpoabnbie IIpakTnyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Tena BpameHus 12
OOBEMBI TEN 5
BekTophl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, 7 1
CHCTEMaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




