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HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoOBHA IS
obOygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYIAPCTBEHHOTO
00pa3oBaTENBLHOIO CTaHJAapTa CPEeAHEro oOIero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, M TPaJMIIMMA
poccuiickoro oopazoBanus. Peanuzaius nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY JJIi CaMOpPa3BUTUS U  HEMPEPHIBHOTO
00pa30oBaHHusl, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATENIBHOTO PA3BUTHS
JUYHOCTU 00YYarOIIUXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMEeTpud Ha YpOBHE CpeIHEero olmiero oOpa3oBaHuUs
00yCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBHIO METaNpEeAMETHBIX U MPEIMETHBIX Pe3yIbTaTOB
0Oy4eHHsI FTEOMETPUH B HAITPABJIECHUH JUYHOCTHOTO Pa3BUTHS 00yUaromuxcs, ((OpMUPOBAHUS
(hyHKIIMOHATTFHON MaTeMaTUYECKOW TPaMOTHOCTH, U3YUYCHUSI JPYTUX YUCOHBIX TUCLMILIMH.
Pa3BuTre y 00ywaromuxcsi MpaBUIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOKICHUU
reOMETPUUYECKUX a0CTpaKLUMW, COOTHOILIEHHWU pEaIbHOIO0 M UACAIBHOIO, XapakTepe
OTPaXEHHUSI MATEMAaTHUYECKOW HAyKOW SIBICHUM W MPOLECCOB PEATBHOTO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAyK U POJIM MAaTEMAaTUYECKOI'0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU
U B IIPaKTUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAILIUXCA, a TAKKE
KaueCTB MBIIIUICHUS], HEOOXOIUMBIX IS a/IallTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisS€TCS OAHUM K3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHUsl, TaK Kak 00eCleynBaeT BO3MOKHOCTh U3yUYEHUS KaK JUCIHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIECHHOCTH, TAK U TYMAaHUTAPHOM.

Jlornyeckoe MbITuIeHHE, (POPMUPYEMOE MPU U3YYCHUH OOYUAOIIUMUCS TMOHITHIHHBIX
OCHOB T'€OMETPUM U INOCTPOEHUM LEMOYKM JIOTMYECKHX YTBEPKICHHA B XOJE€ PEILICHHS
r€OMETPUYECKUX 3a/la4, YMEHHE BBIJIBUTaTh U OMNPOBEPraTth TMIIOTE3bl HEMOCPEICTBEHHO
MCIIONIb3YIOTCS MPU PEIICHUH 3aJlad €CTECTBEHHO-HAy4YHOTrO IMKJIAa, B YACTHOCTH U3 Kypca
(bu3UKH.

YMeHHe OpHEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JacTax AeSITeNbHOCTH YesoBeka. OpHUeHTaIusl YeI0BeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OXOJMMOE YCIIOBUE €r0 COLMAIBLHOrO OBbITHS, (hopMa OTPAKEHUSI OKPY’KAIOIIEro MHUPA,
YCJIOBHE YCIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHUs JAEHCTBUTEIBHOCTH.
OnepupoBaHi€ TPOCTPAHCTBEHHBIMH 00Opa3zaMu OOBEIUHSIET pa3Hble BHUJBI Y4eOHOU U
TPYJIOBOM JEATEIBHOCTH, SIBISETCS OJHUM U3 MPOPECCHOHATBHO BaKHBIX Ka4€CTB, IO3TOMY
aKkTyalbHa 3a7ada (OPMHUPOBAHUSA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B MOJTOTOBKE K
PAKTUYECKOMN JAESITEIbHOCTH IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHusi mporpamMmbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOIICKYJIBTYPHOE pPa3BUTHE OOYYArONTUXCS dYepe3



o0ecrieueHre BO3MOXKHOCTHM  NPUOOPETEHUS W HUCIHOJB30BAaHUS  CHCTEMATHYECKHX
reOMETPUUYECKUX 3HAHUHN U EHCTBUH, CIEM(PUUHBIX TEOMETPHH, BO3MOKHOCTH YCIEIITHOTO
NPOAODKEHUsT 00pa3oBaHUS TIO CHCIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM
MCTIOJIb30BaHUEM T€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YypOBHE MpeaHA3HAUYEHA I O0Yy4aroUIuXcs
CpeIHEll IIKOJbI, HE MCHBITHIBABIINX 3HAYUTENBHBIX 3aTPyJAHEHUH Ha ypPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum o6pa3om, oOydaromuecs: Ha 06a30BOM YPOBHE JOJKHBI OCBOUTh
o0mre MaTeMaTHYeCKUe YMEHUS, CBSA3aHHbBIE CO CHEIM(PUKON T€OMETpUA B HEOOXOAMMBIE
JUI KU3HU B COBpeMeHHOM oOmiecTBe. Kpome 3TOT0o, OHM MMEIOT BO3MOXHOCTh M3YYHUTh
reoMeTpuio Oosiee TayOOKO, €clid B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHnoHATBbHOM NeATeTbHOCTH.

JlocTukeHne  1eId  OCBOEHHUS  MpOorpaMMbl  OOECIIEUMBAETCS  pELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHpiMH 3a7auamMu OCBOeHHUsI Kypca «['eomerpun» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opmupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYJIbTYPHI H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopMupoBaHuE MpPEACTABICHUS O MHOTOTPAHHMKAX M TejaxX BpallleHUs KaK o
BOKHEHUIIINX MAaTEeMaTHUYEeCKUX MOJIENSIX, IO3BOJSIONIUX OIMKUCHIBATH M H3y4daThb
pa3HbIe SABJICHUST OKPYKAIOIIETO MUPA;

e (opmupoBaHHE YMEHUS PACIO3HABATh HA YepTekax, MOJACIAX U B peaIbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPAICHUS;

e OBJIAJICHUE METOJAMM pELIEHUS 33Jad Ha I[OCTPOCHHUS Ha H300pAKEHUSAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHHE YMEHUS OTIEPUPOBATH OCHOBHBIMHU TOHATHUSAMU O MHOTOTPAaHHHUKAX U
TEJIax BPAIEHUS ¥ UX OCHOBHBIMU CBOMCTBaMH;

e OBJIAQJICHUE AITOPUTMAMH PEIIEHUS OCHOBHBIX TUIIOB 33/1a4; OPMUPOBAHUE YMEHUS
OPOBOJUTh  HECJIOXKHBIE JOKa3aTelIbHbIE pAcCyKACHHs B XOJAE pEIICHUs
CTEpEOMETPUUECKHUX 3a1a4 U 33]1a4 C MTPAKTUUYECKUM COICPKAHUEM;

e pa3BUTHE HWHTEJUIEKTYyaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0y4arommxcs,
MO3HABATEIIbHOM  aKTMBHOCTH, HCCJIENOBATEIbCKUX  yYMEHHUH, KPUTHYHOCTU
MBIILICHUS;

e (opmupoBaHHe (PYHKIIHMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUHU: YMEHHE
pacmo3HaBaTh MPOSBICHHS TEOMETPUICCKUX TIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH
B PCAJIbHBIX KU3HCHHBIX CUTYAIlUSAX M MPU M3YYCHUH JAPYTHX YUYEOHBIX IIPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyJIUpOBaTh MX Ha S3bIKE
reOMETpUH M CO37aBaTh T'E€OMETPUYECKHE MOJIEIN, NPUMEHATh OCBOCHHBIN
reOMETPUUYECKUN ammapaT [Uisi pelIeHUs MPAKTUKO-OPMEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MOJTyICHHBIC PE3YJIbTATHI.

OTIUYUTENbHON  OCOOEGHHOCTBIO TPOTPaMMBbl  SIBIISIETCS  BKIIOUEHHUE B KypC

CTEpEOMETPHUH B Hayalle €ro U3y4YeHHs 3a/1a4, pelIaeMbIX Ha YPOBHE HHTYUTUBHOTO TO3HAHUS,
U onpeenéHHBIM 00pa30M OpraHU30BaHHAS pa0d0Ta HAJ HUMH, YTO CITIOCOOCTBYIOT PA3BUTHIO



JIOTUYECKOTO U NPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJHAPYET NPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K NAIBHEUIIEMY U3YUEHUIO NPEIMETA.

[Ipennourenne OTHAETCS HATVISIAHO-KOHCTPYKTUBHOMY METOJY OOYyYeHMs, TO €CTb
TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH INPEAMETHO-IIPAKTHYECKON
NEATENIbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX NPEACTABICHUNA Yy Yy4YalluXcsi B Kypce
CTEpEOMETPHUH MPOBOIUTCS 3a CUET PEIICHU 3314 Ha CO3/IaHKEe MMPOCTPAHCTBEHHBIX 00pa30B
M 3aJ1a4 Ha OIepUpOBaHUE MIPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue o0pasza NpoBOJIUTCS €
ONOpOM Ha HAarJAJHOCTh, a OIEPUPOBAHHE O00pa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaepkarenbHble JMHUA Kypca «l'eomerpum» B 10-11 xkmnaccax:
«MmuororpasHukmn», «IIpsiMbIe 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena Bpamenus», « BekTopbl
Y KOOpAMHATHI B MpocTpaHcTBey. DOpMUPOBAHKE JIOTUYECKUX YMEHUN PaCIpEAesieTCs HE
TOJIBKO TI0 COJIEP>KaTEIbHBIM JIMHUSAM, HO U 110 Toj1aM 00y4eHHsl Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
pabouell mporpaMmbl, paclpeAesI€HHbIM MO0 TrojlaM OOy4YeHHs, CTPYKTYpPHpPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIaJICHUE T€OMETPUUYECKUMU MOHATUSAMU U HABBIKAMHU OCYIIECTBISLIOCH
MOCJIE0BATEIBHO U MOCTYNATENbHO, C COOIIOJEHUEM MPUHIUIIA TIPEEMCTBEHHOCTH, YTOOBI
HOBbIE€ 3HAHUS BKIIOYAIKWCh B OOIIYIH0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUN
oOy4Jaroumxcsi, pacupsst 1 yriryosss e€, 00pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun oTBOAUTCSA 2 4aca B Hegento B 10 kimacce u 1 yac B Henenmo B
11 knacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpemmBaronmecs npsamble. [lapauiensHOCTh NpsAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: IApAJUICIbHBIE IPsAMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJd MEXAy MNpPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJuIeIbHBIX
miockoctel. IIpocTeiime npocTpaHCTBEHHbIE (PUIYpbl HAa TUIOCKOCTU: TETPA3Ap,
KyO, mapajuiesienune; NOCTPOCHUE CEUCHUH.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TIIOCKOCTh. [lepnenaAnKyIspHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMTYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHUu U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TOJIHASL TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceuéHHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIE
MHOTOTPaHHHUKH: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
TeTpadap; KkyO. IlpeacrtaBienue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTH. DJE€MEHTHI CAMMETPHH B MUPAMHUJIAX, TapAJLJIEIENHUIENaX, IPABUIIbHBIX
MHOTI'OTPAaHHHKAX.



Breruucienre dJ1€MEHTOB MHOTOTPAHHHKOB: pEOpa, IUAroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIommaau yceu€HHoi nupamupl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamuenust

[unuaapuueckast MTOBEPXHOCT, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocHOBaHuME U BepIIrHa, 00pa3yromas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0MIaAb ChEephI.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus MIMHAPA (MapaJUIETBbHO U MEPIICHIUKYISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY ), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1no TpéEM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUH ¢ BekTopamu. lIpsMoyrosipHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmue 3agaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHE BEKTOPOB.



Brluncienne yrioB Mexy NPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHS MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBIICHHM,
IpoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYEeCKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKIEHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JXWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33]1a4 MAaTEMAaTHICCKON HAPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWHN IJIs PEIIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHMS ITOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPaKTUKH, IOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaloB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenwvhvie  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e  BBIIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHSATUH, OTHONIICHUH MEXIy TOHATHAMU; (opMyIupoBaTh
OTpECICHUS]  TIOHATHH;  YCTaHABIMBATh  CYIICCTBCHHBIH  IPHU3HAK
KJaccu(UKanuy, OCHOBaHMS il OOOOUIEHUS W CpaBHEHUS, KpPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e  BOCHpUHHMMATH, (opMymHpoBaTH W  MPeOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIATEIbHBbIC, E€IWHUYHBIC, YacCTHbIE W 0OIIue;
YCJIOBHBIE;

e  BBISIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEYUS B
dakTax, TaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSIX; TIpeyiaraTh KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNI;



JienaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMble ¥ OT TPOTHUBHOIO), BBICTpAUBATh APTYMEHTAIIMIO, TMPUBOJIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXXJICHUS U
BBIBO/IbI;

BbIOMpaTh CHoco0 pemnieHus y4deOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIlCHUs, BbIOUpaTh Haubojee MNOAXOMAIUNH C  y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK HMCCIEHOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;
(GbopMynIUpOBaTh BOIMPOCHL, (PUKCUPYIOIIUE MPOTHUBOPEUYUE, MPoOIIEMY,
yCTaHaBJIMBaTh  MCKOMO€ M  JaHHOe,  (OpMHpPOBaTH  THIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, MCCIIEOBAaHUE
[0 YCTAaHOBJEHHMIO OCOOEHHOCTEH MaTeMaTUYecKOoro OOBEKTa, SBICHMUS,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMU,
MPOLIECCAMH;

CaMOCTOSITeNIbHO (popMyupoBaTh OOOOIEHUS W BBIBOJABI MO pe3yJbTaTaM
OpOBEAEHHOIO HAOJIOJCHUs, HUCCIIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE INIpOLECCa, a TaKKE BBIJBUTaTh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATE AeUIIMTH UHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATM3UPOBATh,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUIHBIX BUIOB U
dbopmM IpeacTaBICHNS,

CTPYKTYpPUpPOBaTh MHGOPMALIMIO, MPEACTABIATh €€ B Pa3IMUYHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEKHOCTD uHpopmanuu o CaMOCTOSITEJIbHO
c(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

cqbopmupoeanuocmb COYUAIbBHbIX HABbLIKOB 06)/'{&}01/141/!)(6'}1.

Oomenue:
BOCIIPUHUMATh U (DOPMYIMPOBATH CY>KJIECHUSI B COOTBETCTBUH C YCJIOBUSIMU U
HeasIMHU OOIIEeHHS; SICHO, TOYHO, TPAMOTHO BhIpakaTh CBOIO TOYKY 3PEHHUS B



YCTHBIX M TUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOIy PEIICHUS 3a0a49H,
KOMMEHTHUPOBATH TOJyYCHHBIN PE3yJIbTAT;

® B X0/A¢ OOCYXIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOU TEMBI,
poOJIeMBI, periaeMoi 3a/lauu, BBICKA3bIBAaTh WJEH, HAIlCJICHHBIC HAa TOWCK
PEIICHHUS; COTIOCTABIIATH CBOM CYXKICHHS C CYXKICHUSAMHU JPYTUX YUACTHUKOB
Jraiora, 0OHapy>KMBaTh Pa3ININe U CXOJICTBO MO3UIIHI; B KOPPEKTHOU hopme
bopMyIUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

®  MPEACTABJIATH PE3YJbTAThI PEIICHHS 3aJadud, SKCIEPUMEHTA, UCCIICIOBAHMSI,
MPOEKTA; CAMOCTOSTEILHO BBHIOMPATHh (JOpMAT BBHICTYIUICHHS C yU4ETOM 3a/ad
MPE3EHTAlUU U OCOOEHHOCTEN ay TUTOPHHU.

CoTpyaHu4ecTBo:

® [IOHMMAaTh U HCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW U WHIWBHUIYaTHHOU
paboThl TpW pelieHuH YYeOHBIX 3aJad; NPUHUMATh IIeJIb COBMECTHOM
NEATeTLHOCTH,  IUIAHUPOBATh  OPTaHU3AIMIO  COBMECTHOM  PabOTHI,
pacrmpenensaTs BUI6I paboT, TOTOBApUBATHCS, 00CYKIAaTh IIPOIIECC U PE3yIbTaT
paboThI; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

®  y4yacTBOBaTh B I'PYIIOBBIX (opMax paboOThl (0OCYKIeHUs, 0OOMEH MHEHH,
«MO3TOBBIE IITYPMBl» ¥ HWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl |
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMH WICHAMH KOMaHIbI, OIICHHBATH
KauecTBO CBOErO0 BKJIaga B  OOMMH  TPOMYKT IO  KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom opmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranusanus:

®  COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a7a9d, BEIOMPATH CITOCOO PEIICHUS C
y4ETOM  HMEIOIIUXCSA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

e BJIAJMETh HaBBIKAMH  IIO3HABATENbHON  pediekCMM KaKk  OCO3HaHMS
COBEPIIIACMBIX JICUCTBHH M MBICIIUTEIBHBIX IPOIECCOB, UX PE3YyJbTaTOB;
BIAJETh CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJIA Tpollecca U pe3yJibTara
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

®  MPEeABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3aa4H,
BHOCUTh KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
JaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

®  OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUIM, OOBSCHATH MPUYHHBI
JOCTHKCHHSI WA HEIOCTIKEHUS PE3yJIbTaTOB JAESITENbHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kjaccuukanuy (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOCHUSI CEUYEHUH, NCTIOJIb3YSl METO/I CJIEOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEOB,  BBINOJHSATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU PELIECHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS IPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BBIYUCISATH COOTHOLICHUS MEX Y TIOLIaAIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIArafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIME MPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YEHHBIE 3HAHUS HA TPAKTHKE: aHAJIU3UPOBATH pPEAIbHbBIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUU, WCCIEAOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUCCKUX TTOHATHI U TEOpPEM, ammapara ajareOphl; pemarh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJTUHAPUYECKON MMOBEPXHOCTH; IIJIMHIP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BITMCAHHBIN B Chepy M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00BbEMaMu
OAOOHBIX TEII.

N3o00paxaTh u3ydaemMble (PUTYpbl OT PYKHM M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3BnekaTh, WHTEPIPETHPOBATH U IMPeoOpa30oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKUMU CBOMCTBaMH OHM 00J1aaloT.

[IpuMeHTh MPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (PakThl 17151 pEelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAraloMX HECKOJIBKO [IArOB PELICHUS, €CIIH YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiiam Wi aJropuTMam, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTeHIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHW B MPHUPOJE H
YKW3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH PEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TPOOJeMbl, MOJEIUPOBATH peabHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUYECKUX BEJTUUMH.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Koaun4yecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero
padoTsbI
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX U INIOCKOCTEH
3 [leprieHIUKYISIPHOCTD MPSIMBIX U 12
IJIOCKOCTEMN
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: cCeUeHHUs], PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOT'PAMME
11 KJIIACC
KounuectBo yacos
HanmeHoBaHMe pa3aeioB U TeM
Ne i/ KonTpoJbHbIe
NMPOrpaMMel Bcero
padoThI
Tena BpameHus 12
OO6bEMBI TEN 5 1
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpenue, 0600MIIEHNE, 7 1
CUCTeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB
Ne Jara
Tema ypoka KonTpoabHbie
n/n Bcero H3yYeHHUS
padoThI

OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOYKA,
npsiMasi, INIOCKOCTh, MPOCTpaHcTBO. [IpaBua
1 1300pakeHNs Ha PUCYHKAX: M300paKeHUs 1
TUIOCKOCTEH, MapajlIeIbHbIX MPSAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,

2 nepeceKaroIyecs npsmas U IIocKoCTh L
3 [TonsaTus: nepecekaronuecs MmIOCKOCTH, 1
nepeceKaroIyecs npsmas 4 IIocKoCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH, H300pakeHHe
4 MHOI'OTPaHHUKOB Ha PUCYHKaXx, Ha 1
MPOEKITMOHHBIX YEPTEKAX
HauanbHble cBefieHUs 0 KyOe U mupaMue, ux
5 pa3BEpTku u Mojenu. CeueHus 1
MHOTOTPaHHHKOB
HauanbHble cBefieHUs 0 KyOe U mupaMue, ux
6 pa3BépTku U Mojenu. CeueHus 1

MHOT'OT'PpaHHUKOB
[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU

7 CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U 1
CICACTBUA N3 HUX

[TonsiTre 06 akcMOMaTUYECKOM IIOCTPOEHUHU
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CIIEICTBUS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CIIEZICTBUS M3 HUX
B3anMHOe pacrnonoxeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeceKarouecs, 1
napajiesIbHbIe M CKPEIIMBAIOLINECs TPsSMBbIe

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
12 IIPOCTPAHCTBE: M1apaJuICIIbHbIE IIPSIMBIC B 1
IIPOCTPAHCTBE; MAapAJIEIBHOCTD TPEX MPSIMBIX




KoaunuyecTBO 4acoB

Ne Hara
w/n Tema ypoka Beero KoHTpoJibHbIC T —
padoThI
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B
13 npoctpancTe: [lapamienbHOCTh NPsSMOU 1 1
IJI0CKOCTH
14 VYIUIBI ¢ COHANPABIECHHBIMU CTOPOHAMU
15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE 1
16 VYT0I MEXIY IPSIMBIMU B TIPOCTPAHCTBE
17 [TapannenbHOCTb MIOCKOCTEN: apasuieIbHbIe 1
TUIOCKOCTH
18 CBoiicTBa napajyiebHbIX IIOCKOCTEN 1
19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA 1
IJIOCKOCTH: TETpa’ip, Ky0, mapaienenumnes
20 [TocTpoenue ceueHuit
21 [Toctpoenue ceuenuit
Kontponbnas padota nmo teme "[Ipsmbie
22 TUTOCKOCTH B TpocTpaHcTse. [lapannensHocTs 1 1
MPSIMBIX U MJIOCKOCTEN"
93 [leprieHANKYISIPHOCTH MPSIMOMN M MIIOCKOCTH: 1
NEepIEeHAUKYIISIpHbIE MPSMbIE B IPOCTPAHCTBE
24 [IpsiMble apasieNbHbIe U TIEPIICHINKYIISIPHBIC K 1
TUTOCKOCTH
o5 [IpsiMble mapasienbHble U NepHeHIUKYIIIPHbIE K 1
TUTOCKOCTH
26 [Tpu3HaK neprneHauKyIIpHOCTH NPSMOHN U 1
TUIOCKOCTH
97 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U 1
TUTOCKOCTH
28 TeopeMa 0 npsIMOM NepIIEHIUKYIIAPHOU 1
TUTOCKOCTH
29 TeopeMa 0 npsIMOM NEpIIEHAUKYIIAPHOU 1
TUIOCKOCTH
30 Teopema o npsiMON NepIIEHAUKYIIIPHON 1
MJI0CKOCTH
[eprieHAUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT
31 TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOU 710 1
MJI0CKOCTH
[eprieHAUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT
32 TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 1

IIIIOCKOCTH




KoaunuyecTBO 4acoB

Ne Hara
w/n Tema ypoka Beero KonTtpoibHbie T —
padoThI

IleprieHAMKyISIp U HAKJIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 TUTIOCKOCTH, PACCTOSTHUE OT MPSMOU 710 1
IJIOCKOCTH
[eprieHAMKYISIp U HAKJIOHHBIE: PACCTOSHHE OT

34 TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1
IJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXY MPSIMOM 1 1
IJIOCKOCTBIO

36 JIByTrpaHHbIN yroJi, TMHEHHBIN yro 1
JBYI'PAaHHOT'O yIJia

37 JIByrpaHHbIN yroJl, TMHEWHBIA YroJl 1
JBYI'PAaHHOT'O yIJia

38 [lepneH MKy IApHOCTD INIOCKOCTEM: IPU3HAK 1
NEPIEHIUKYISIPHOCTH IBYX TIOCKOCTEH

39 [leprieHANKYISIPHOCTH MJIOCKOCTEN: IPU3HAK 1
NEePIEHANKYISIPHOCTH IBYX IJIOCKOCTEH

40 [lepneH MKy IIPHOCTD ITIOCKOCTEMN: TPU3HAK 1
NEePIEHAUKYISIPHOCTH BYX IJIOCKOCTEH

41 Teopema o TpEX nepHeHANKYISIPAX

42 Teopema o Tpéx nepneHAuKyIIpax 1

43 Teopema o TpEX mepreHANKYIIpax
KonrtponbHas paboTta no remMmam

44 "[lepneHIMKYIAPHOCTH NPSAMBIX U INIOCKOCTEN" 1 1
1 "YTibl MEXIy NPSAMBIMU U IUIOCKOCTSIMH"
[ToHATHE MHOTOTPaHHWKA, OCHOBHBIE DIIEMEHTHI

45 MHOT'OTPaHHHKA, BBIITYKJIbIE M HEBBITYKIIbIE 1
MHOTOT'PaHHHUKH; pa3BEPTKA MHOTOIpaHHHUKA
[Tpu3ma: N-yrompHas Mpu3Ma; rpaHu H

46 OCHOBAHUS TIPU3MBI; TIPsIMasi U HAKIIOHHAS 1
pHU3MBI; OOKOBAs U TIOJTHASI TIOBEPXHOCTh
MIPU3MBI

47 [Tapamenenunen, NpssMOYTrOJbHBIN 1
MapajuiesienuIel U ero CBOMCTBa
[Mupamupa: N-yroiapHast mupaMuaa, TpaHu U

48 OCHOBaHHUE MMHPaMH/JIbL; OOKOBAs U MOJTHAS 1

[TOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas MUpamMuia




KoaunuyecTBO 4acoB

Ne Hara
w/n Tema ypoka Beero KoHTpoJibHbIC T —
padoThI
[IpaBuiIbHBIE MHOTOTPaHHUKHU: TTOHSITHE
MPaBIWJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
49 MpU3Ma | MpaBWIbHAS MUPAMHUJIA; TPABUITbHAS 1
TpeyrojibHasi MTUPaMUIa U IPaBUIIbHBIN
TeTpadap; Kyo
[IpencraBienue o mpaBUIBHBIX
50 MHOT'OTPaHHUKAX: OKTadAp, J0JeKadip U 1
HKOCadIP.
CuMMeTpHS B IIPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIEHO TOYKH, MPSIMOH, IMJIOCKOCTH.
51 DNeMEeHTbl CUMMETPHUH B TUPAMHUAAX, 1
napajuieNienumne1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
59 Brraucienue 31eMeHTOB MHOTOTPAaHHHKOB: 1
pEOpa, TuaroHau, yribl
[Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABWIILHOW MUPAMUJIBI, TEOpEeMa 1
0 TUTOIIAAX OOKOBOM MOBEPXHOCTH YCEUEHHOU
T PAMH/TBI
55 KonTponbHas pabota mo Teme 1 1
"MHoOrorpaHHuKku"
56 [TonsaTne 06 00BEME 1
57 O6bEM upaMuIbl 1
58 O0BEM TUpaMUTIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMUTIBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBI 1
63 O06BEM IPU3MBI 1
64 Konrtponsnas padora no reme "O0bEMBI 1 1
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIIEHNE CHCTEMATH3AITUS
65 3Hanuil. [loctpoeHue ceueHwuii B 1

MHOT'OT'paHHUKC




KoaundecTBO 9acoB
Ne Hara
Tema ypoka KonTpoabubie
n/n Bceero U3YYEeHUS
padoThI
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Beryucienue paccTOsSHUN: MEXKIY
66 JBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT TOUYKH 1
JI0 TUTOCKOCTH, MEX]TY CKPEITUBAIOIIIUMHKCS
MPSIMBIMU
67 Hrorosas koHTposbHas paboTa 1 1

[ToBTOpenue, 0600IIeHHEe CUCTEMaTH3ALHS
3HaHUU. Be4KCIIEHNE YTII0B: MEXAY
68 CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEKAY TPSIMON 1
U IJIOCKOCTBIO, JIBYTPAHHBIX YTIIOB, YIJIOB
MEKIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5)
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