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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro npeamera «l'eomerpus» 0a30BOro ypoBHS
s oOywaromuxess 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUIO, M TPAJULMUN POCCUUCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0YYarOIIUXCS.

OBIIASA XAPAKEPUCTUKA YYEBHOI'O ITPEIMETA «I'EOMETPUS»

BaxxHOCTh y4eOHOro mpeaMeTa TeOMETPHHM Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMHpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKON
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUH T€OMETPHYCCKUX
abCTpakIuii, COOTHOIICHHH PEAThbHOTO M WJICaJhHOTO, XapaKTepe OTPAKCHUS
MaTeMaTUYeCKOW HAyKOW SBICHUA W TIPOIIECCOB pPEaTbHOTO MHpa, MECTe
TE€OMETPUHU B CHCTEME HAYK M POJIA MaTEeMaTHIECKOT'O0 MOJCIMPOBAHUS B HAYYHOM
NIO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHS
yUyalmxcs, a TakKe KadeCTB MBIIUICHHUS, HEOOXOAMMBIX IS ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sABISICTCS OMHUM M3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIMILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (GOpMHpyeMOe MPU HU3YYCHHH OOYJaroOIIMMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJI€ pCIICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIMalbHOTO ObITHA, (opma
OTpaXEHHUSI OKPY’KAIOIIET0 MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSCT pa3HbIE BUABI y4EOHOW U TPYIOBOH JESITEIBHOCTH,
SBIIICTCSI OMHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MO3TOMY aKTyajbHa
3amada (GopMupoBaHHS y OOYYAIONIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIHPHOCTH 1T0 MHOTUM HAIPABJICHUSIM.



HEJIA U3YYEHUA YYEBHOI'O ITPEIMETA «'EOMETPUS»

Llenp ocBoeHust mporpaMMbl ydeOHOro kypca «l'eomerpus» Ha 06a3z30BOM
ypoBHE 00yueHuss — 001Ieo0pa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcs  4epe3  OOecreueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCIEIIHOT'O MPOJIOJKEHNU 00pa30BaHMs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma no reoMeTpud Ha 0a30BOM YypOBHE NpelHAa3HAUYeHa s
oOy4aromuxcs CpeHeN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOI0 oOI1ero odpaszoBanusd. Takum oOpa3om, oOydarouiuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHYECKHE YMEHUs, CBS3aHHBIC
co crneuu@uKoil TeoMeTpur M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUThb I€OMETpUIO Oolee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHue 1eau OCBOCHUS TNPOrpaMMbl OOECHeuHMBaeTCs PpEeleHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpHOpUTETHBIMM 3ajlayaMu OCBOCHHMS TMpeaMera
«I"'eomerpun» Ha 6a30BOM ypoBHe B 10—11 kmaccax siBisiroTCS :

(dbopMupoBaHUE TMPEICTABICHUS O T€OMETPUU KaK 4YacTH MHUPOBOWM KYJIbTYphl U
OCO3HaHME €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;

o (QopmupoBaHHe MpeaCTaBICHUS O MHOTOIPAaHHUKAaX U TeJaX BpaIlIEHUs Kak
0 BaXHEMIIMX MaTeMaTUYECKUX MOJEJNSX, MO3BOJISIONIMX OMNMHUCHIBATh U
U3y4aTh pa3Hble SBJICHUS OKPY>KAIOIIET0 MUPA;

o (opmupoBaHre yMEHHs pacliO3HaBaTh HA YEPTEkKaX, MOJIEISAX U B PEAIbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPAIICHUS;

e OBJAJICHHE METOAAMHU pEIICHHUS 3aJa4 Ha TOCTPOCHMSI Ha U300paKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

o (QopmupoBaHre yMEHHsS OINEPUPOBATH OCHOBHBIMU  TOHSATHUSMH O
MHOTOTPaHHUKAX U TeJIaX BpalIeHUSI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE AITOPUTMAMH PEIICHUS] OCHOBHBIX THUIIOB 3a/1a4; (OPMUPOBAHUE
YMEHHS IPOBOJUTH HECIOXHBIE JIOKAa3aTEJIbHBIE PACCYKICHUS B XOJE
pElIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C  IPAKTUYECKUM
coZlepKaHUEM;

e pa3BUTHE MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTHU
MBIIIICHUS;

o (opmupoBanue (HYHKIHMOHAIHLHOW I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPHH:
YMEHHE pacrlo3HaBaTh MPOSBICHUS T'€OMETPUUECKHUX MOHITUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX >KU3HEHHBIX CUTYyalHUsIX U TPU U3YYEHUU
ApYrMX  y4eOHBIX  NpPEIMETOB,  MPOSIBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OpMYyJIMPOBATh UX Ha S3bIKE F'€OMETPUHM M CO3/1aBaTh
reOMETPUYECKUE MOJEIIN, IPUMEHATh OCBOECHHBII T€OMETPUUECKUI anmnapaT
JUTSL peleHUs] TPAaKTUKO-OPUEHTUPOBAHHBIX 3aja4, WHTEPIPETUPOBATH U
OIICHUBATH MOJYYEHHBIE PE3YJIbTATHI.



OTnUYUTENPHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUM B Hayajle €ero u3y4yeHus 3aJay, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOT'O MO3HAHUA, U ONPEAeIEHHBIM 00pa30M OpraHu30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennouytenue OTAAETCA HATIIAIHO-KOHCTPYKTUBHOMY METOY OOYyYEHHs], TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalIuxcsi B Kypce€ CTepEOMETpPHM MPOBOAUTCA 3a CYET pelieHus 3a7ady Ha
COo3JaHue  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJsJHOCTh, @ OIepUpOBaHHE OOpa3oM —B  YCIOBUSX OTBJICUEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUS.

OcHoBHBIE cozepkarenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukun», «[IpsiMble U TNIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KAaTEeIbHBIM JIMHUSAM, HO U MO TrojAam
oOy4deHHMsI Ha YPOBHE CpeJIHEro 00111ero oopa3oBaHus.

Copnepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHMsl pabouell mporpamMmbl, pacHpelesN€HHbBIM @O0 ToAaM OO0y4yeHwUs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHSTHAMYU Y HAaBBIKAMH OCYILECTBIIUIOCH ITOCIIEIOBATENBHO U IOCTYIATEIBHO, C
COOJIIO/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAJINCH B
OOIIYI0 CHUCTEMY I€OMETPUYECKHUX MNpEACTAaBICHUN 00YyYaroIMUXCs, paciiupss U
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegemno B 10 kinacce u 1 yac B
Hezenmo B 11 kimacce, Bcero 3a iBa roga ooydenus - 102 y4eOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O ITPEIMETA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MNpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieJibHble W CKpelMBamoIuecs mnpsamble. l[lapannenbHOCTs NpSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajulesibHbIE NPSIMBIE B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM M INIOCKOCTH. YTJBI C
COHANpPaBJICHHBIMA CTOPOHAMHU; YroJl MEXAy NpSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM: napaJsuielIbHbIC MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHNEe CeYSHHIA.

[lepneHAUKYIAPHOCTh OPSIMOM M MJIOCKOCTU: MEPHEHAUKYISPHBIE MPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MAPAJJIEIbHBIE W MEPIEHIUKYJAPHbIE K IIJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOKW M IIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOW U
IUIOCKOCTBIO;  JABYIPAaHHBIA  YroJl, JIMHEWHBIM YroJa JABYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 7O  IUIOCKOCTH,  NpoeKnus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NepIEeHAUKYIIIpax.

MHororpaHHuKu

[ToHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yrosipHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajienenunes u ero cpouctsa. [Iupammpma: N-yronpHas nupamuja, TpaHUu HU
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; IPABWIIbHAS U
yced€HHas nOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: TMOHSATHE MPAaBWIBHOTO MHOTOTPAaHHUMKA; IPaBWIbHAs IpPU3Ma U
MpaBWIbHAS THUpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojieKka’ip ¥ ukocasap. CeueHust npu3Mbl U MUPAMHUJIBI.

CuMmMmeTpuss B HMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOMH,
IUIOCKOCTU.  OJJEMEHThl CHUMMETPHMM B NHpaMHJax, Hapajlielenunenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

BblunciieHne 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHaiad, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/Ib OCHOBAaHWM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM IMHPaMHIIbI,



TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[TogoOuble Tena B mnpocTpaHcTBE. COOTHOIIGHUSI MEXAY TUIOHIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MOBEPXHOCT, oOpazyroriue HATUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCh;, IJIOMAAs OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIlire KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyroIue U BBICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUaMeTp; IUIONIAJIb MOBEPXHOCTH C(hephl.
B3aumnoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
Iomaab cepol.

N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka MMIIMHApA U KOHYCA.

KoMmOuHanmu Ten BpallleHMs Y MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tena B mnpocTpancTBe. COOTHOMICHUS MEXAY IUIOMIAASMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus muiauHapa (mapajjieabHO W MEPHEHIAUKYISIPHO OCH), CEYCHUS
KOHyca (MapajijieJIbHOE OCHOBAHHUIO W NPOXOMSIIEE 4Yepe3 BEPIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockocT U B mpocTpaHcTBe. CI0KeHNE U BBIUYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUI JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAWHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIACHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbIMU U IJIOCKOCTSMH. KoOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a7aY.



IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUSI TMPOrpaMMbl y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON TTO3UIIMU O0YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHICKOro 0OIIecTBa, NPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
OpoUeayp TpakJIaHCKOro oOumiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IpaKJaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSAIIEMY POCCUMCKONW MaTEMaTHKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX [IEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHHUEM K MHPY, BKJIIOYAs ICTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCTIPMMMYHUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO yMCHHUS MPUMCHITh MaTeMAaTHYeCKUE 3HAHUA B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas duznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOIIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NIESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUeCKON HapaBIEHHOCTH.

IKO0J0rn4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO HKOJOTMUECKON KYJIbTYphl, MOHUMAHUEM BIIHSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATIBLHOMN
Cpelbl, OCO3HAHMEM TJIOOAJIBHOTO  XapakTepa HSKOJOTHYECKHX MpoOJieM;
OpUCHTAIlMEN Ha NPUMEHEHHWE MATEMaTUYEeCKUX 3HAHWUW JJIsI pEelIeHUs 3ajad
B 00JIaCTH OKpY’KaloIlIel cpebl, IUIAHUPOBAHUS TOCTYIIKOB U OICHKH UX
BO3MOJKHBIX MTOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, MOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATAloB ¢
pPa3BUTHS M 3HAYMMOCTH Ui Pa3BUTUS IUBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESATEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

MeTaHpe,IIMGTHLIG PE3YJIbTAaTbl OCBOCHHUA IIPOTIPaMMBbI yqe6H0r0 npeamMeTa

«MareMaTuka XapaKTepU3yIOTCS OBJIaJICHUEM
YHUBEPCATILHBIMU HO3HAGAMENbHBIMU OelCTNEUAMU, VHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU oeticmsusimu, VHUBEPCAIbHbIMU pe2yIAmueHbIMU
oelcmeusimu.

1) Vnusepcanvuvie noznasamenwvuole oeticmausi, obecneuusaiom
Gopmuposarnue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXC (0CB80eHUe
Memo008  NO3HAHUSL  OKPYICAnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,

UCce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble ornueckue AecTBUA:
BBUSIBIIITh W XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUN MEXIy MOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHMSI TIOHSATUH; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

e BOCIpUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBBHIBATH  CYKIACHUS:
yTBEPJUTEIbHBIE W OTPHUIATECIIbHBIC, C€AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISBIATH  MAaTeMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeunsi B (akTax, MaHHBIX, HAONIOMEHUAX W YTBEPKIACHUSIX;
npeasiaratb KpUTEPUU JJI BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e JleNIaThb BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e TIPOBOAUTH CaMOCTOSITEJIbHO JI0KA3aTeNbCTBA MaTeMaTUYECKNX
yTBEPKACHUN (OpsiMble U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTAIIUIO,



NPUBOJIUTH MPUMEPbl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY/KJICHHSI U BBIBOJBI;

o BbIOMpaTh cnoco0 pemnieHUs y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEILIEHUs, BHIOMpPAaTh HauOoNee MNOAXOAAUIMI C Yy4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTebCKue AeiicTBUA:

e HCIOJB30BaTh BOMPOCH KaK HCCIEAOBATEIbCKUI HWHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (UKCUPYIOLUIME MPOTUBOpPEUYHUE, MpolIemy,
yCTaHABIMBaTh  HMCKOMOE€ W  JaHHOe, (OpMHpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEJOBAaHUE
0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa, SIBICHMUS,
npolecca, BBISIBICHUIO 3aBUCHMOCTEH MEXJy OOBbEKTaMH, SBICHUSIMH,
POLIECCAMU;

e CaMOCTOSITENIBHO (hopMynupoBaTh 000OIIEHHUS W BBIBOJBI O pe3yibTaTaM
NPOBENEHHOTO HAOIIOJEHUS, HCCIEAOBAaHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIECHU;

OPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIABUTATH
IPEIIOJIOAKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:
BBISBJIATH JeUUIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIIPOC
U JIUIS pEIICHUS 3a]1auH;
BbIOMpaTh WHOOPMAIMI0 W3 MCTOYHMKOB pAa3jIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm mpeacTaBICHUS;
CTPYKTYpHpOBaTh HH(OpPMAIIUIO, TPEACTaBIATh €€ B pa3IHYHbIX (QopMmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;
OLICHMBATh HAJEXKHOCTh MH(GOPMAIMH O CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Ynueepcanvhvie KoOMMyHuKamugHbole Oelicmaus, obecneuusaiom
CPOPMUPOBAHHOCINL COYUANLHBIX HABLIKOE 00YUAOUUXCAL.

Oo0wenue:
BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKACHHS B COOTBETCTBHUH C YCIOBUSMHU H
HeNsiMH  OOILIEHUS; SICHO, TOYHO, I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U THCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJIy pEeUIeHHs 3ajayu,
KOMMEHTHPOBATh MMOIYUYECHHBIN pe3ybTar;
B Xo0Je OOCYXJEHHs 3a/laBaThb BOIPOCHI IO CYLIECTBY OOCYKIAE€MOMl TEMBI,
npoOsieMbl, pemaeMoil 3a7aud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IMOHMCK
pEIIeHHUs; COIMOCTABIATh CBOM CYXKICHHUS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
auanora, oOHapyXHBaTh Pa3U4Me M CXOJCTBO TO3HIIMIA; B KOPPEKTHOU (opme
(GopMynupOBaTH pa3HOTIACHS, CBOU BO3PAKCHHUS,
NPEJICTaBIATh PE3yNbTaThl PEUICHHs 3aJaud, HKCIEPUMEHTa, HCCIeA0BaHus,
MPOEKTa; CaMOCTOSATENBHO BBIOMpATh (opMar BBICTYIUICHUS C Y4YETOM 3aaady
MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.



CorpyaHu4ecTBo:
MOHUMAaTh M MCHOJb30BaTh MPEUMYILECTBA KOMAaHAHOW W WHAUBUAYaAJIbHOMN
paboThl Mpu pelIeHHH Y4eOHBbIX 3ajay; M[PUHUMATh LEldb COBMECTHOU
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U Pe3yibTaT paldoThI;
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

e YYacTBOBaTh B IPYIIOBBIX (opMax padboThl (0OCYkaeHuss, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOM JIEUCTBUS C IPYTMMU YJI€HAMU KOMaH/bl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOUMH MPOAYKT TIO  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

3) Vuusepcanvhvle pecyniamuensle oelicmsust, 0becneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:
COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 33]]a4H, BHIOUPATH CIIOCO0 PEIICHHUS C
y4ETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BOZMOXHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIIIH.
CaMOKOHTPOJIb:
BJIa/IETh HaBBIKAMM IO3HABATEIbHOW pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN W MBICIUTENIbHBIX TPOILECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMHU
CaMOTMPOBEPKU, CAMOKOHTPOJIS TpOIlecca U pe3ysibTaTra pelieHus MaTeMaTHIeCKOM
3a/1auu;
NpeIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpHU pEIICHUU 3a]ayH,
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yjibTaTa LETU U YCIOBUSIM, OOBACHITh MPUYUHBI
JTOCTHXKEHUSI WM HEJIOCTIKEHUS PE3yJIbTAaTOB JEATEIHLHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
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OnepupoBaTh MOHATUSIMU: TOUKA, MIPSAMas, IJIOCKOCTb.

[IprMeHSTh aKCHOMBI CTEPEOMETPUM U CJEJACTBUS W3 HUX MPHU PEIICHUHU
reoOMeTPUUYECKUX 3aja4.

OnepupoBaTh MOHATUAMU: MAPATICTLHOCTh U NEPIECHANKYISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccuduumpoBaTe B3aMMHOE pACHOJIOKEHUE MPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TOHATHSMH: JABYTPAHHBIM YIroJ, TpaHW JABYIPAHHOTO YrIJa,
peOpo IBYrpaHHOTO YyIJia; JUHEHHBIA Yroj JIBYTPaHHOTO YyIJa; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHMK, BBINYKIBIA ¥ HEBBITYKIIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, NMPABUJILHBIA MHOTOT'PaHHHK.



Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHMpaMuia; MpU3Ma,
MPsIMOYTOJIbHBIN Napajuiesienumnen, Kyo).

KnaccuduumpoBate ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBaHMS  JUIS
Kiaccuukanuy (BBINYKJIbIE M HEBBIIYKJIBIE MHOTOIPAHHUKHU; MPaBUJIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTApaJJIeIeIUIeIbl).

OnepupoBaTh MOHATUSAMU: CEKYIAs MJIOCKOCTb, CEYEHNE MHOTOI'PAHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIb3YSl METOJI CIE0B.

Ctpoutrb ceyeHUss MHOTOIPAHHUKOB  METOJAOM  CJEAOB,  BBIIOJIHATD
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXXJE€HUE T€OMETPUUECKUX BEIMYMH N0 00pa3laM Wiu
aNropuT™MaM, TPUMEHSS] M3BECTHbIC AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTeMAaTUYECKHUX 3a/1ay HA BBHIYMCIIEHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JIO MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaXOXKJE€HUE T€OMETPUUECKUX BEJIMYMH MO0 00paslaM Wiu
aNropuT™MaM, TPUMEHSS] W3BECTHBIC AHATUTUYECKHWE METOABl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJady Ha BBIUHMCIEHUE YIJIOB  MEXIY
CKPEHIMBAIOUIUMUCA TMPAMBIMUA, MEXIy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U IUIOIIAM NOBEPXHOCTEH MHOTIOIPaHHUKOB (TIpU3Ma,
nupampza) C TNpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOILEHUS MEXIY
IUIOIIAAIMU IOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOI'OIPaHHUKOB.

OnepupoBaTh MNOHATHAMHU: CHUMMETPHUS B IIPOCTPAHCTBE; ILIEHTP, OChb M
IUIOCKOCTh CHUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTb M HHTEPIPETUPOBATh HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypaX, MPEACTABICHHYIO Ha yepTexax U
PHUCYHKaXx.

[IpumenaTy reomeTpuyeckue (axkThl A PEUICHUS CTEPEOMETPUUECKHUX
3a/1a4, MpEAINoaraoinX HECKOJIBKO IIaroB PEIIECHUs, €CJIM YCIOBUS IPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

[IpuMmeHAT, mpoCTEHIIME NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH HpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B IpPUPOJE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHWS Ha NPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyalluh W TPHUMEHITb H3YyYEHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHUS
MaTeMaTU4eckn C(OpMYyJIHpPOBAHHOM MPOOJIEMBI, MOJEIUPOBATH pEabHbIC
CUTyallUh Ha fA3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, anmapaTa aareopbl; penarh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKECHUEM F€OMETPUUECKUX BEJIMY MH.

11 KVIACC



OmnepupoBaTh MOHATUSAMU: [HJIUHAPUYECKAsh TOBEPXHOCTh, OOpa3yroIIne
WIMHIPUYECKON  TMOBEPXHOCTH;  IHWIWHAP;  KOHMYECKas  IOBEPXHOCTH,
o0pa3yromire KOHNIeCKOH TOBEPXHOCTH, KOHYC; cpeprudeckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, chepa u map).

OOBICHATH CLIOCOOBI MONTYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE pacioyioxkeHue chepbl U MIIOCKOCTH.

OmneprpoBaTh MOHATHAMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOM CEKTOP.

Bbraucnsate  00BEMBI W TUIOMIAAM  TOBEPXHOCTEH TEN  BpaIICHHS,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHSATHSIMH: MHOTOTPDAHHHMK, BIIMCAaHHBIK B chepy u
ONMCAaHHBIA OKOJO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WX TEJO
BpaICHUS.

BbIMHCHATE COOTHOMICHUSI MEXAY IUIOMIAJSIMH TIOBEPXHOCTEH W 00BEMaMU
IIOJO0OHBIX TEI.

N300pakath wW3ydaeMble (QUTYpbl OT PYKH W C NPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMCHTOB.

BBITIOJIHATE (BBIHOCHBIC) IUIOCKHE YEPTEIKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BuI cBEpXy, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAICHHS.

W3BnekaTh, HHTEPIPETUPOBAT W NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BbInoyHATh  IEWCTBUS  CIIOKEHHMSI BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpA Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[TpumeHsATH TpaBUIIO MapaIeIenuneaa.

OnepupoBaTh NOHITHSAMU: I€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpaMHu, CKaJIsIpHOE MPOU3BEJICHIE BEKTOPOB, KOJJTMHEAPHBIC U KOMILIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPa HA YUCIIO, YOI MEXKIY
BEKTOpaMH, CKaJSIpPHOE TMPOU3BEJEHUE, pPACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IJIOCKOCTh YPaBHEHUEM B IEKapTOBOM cucTeMe KOOPAUHAT.

[TpumensaTs TeoMeTpudecKue (aKThl MJisi PEMICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEANOoIararonnX HECKOJIBKO IaroB PEIIeHUs, €CJIH YCIOBUS IIPUMECHECHHUS
3a7laHbl B SIBHOU (hopme.

Pemarp mpocreiinye reoMeTpuuecKHe 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarte 3amaum Ha 0Ka3aTENIbCTBO MATEMAaTUYECKUX OTHONICHUH U
HAXO0XJCHUE TEOMETPUICCKUX BEITMYMH MO 00pa3iam Wil alroOpuT™MaM, TPUMEHSIS
M3BECTHBIC METOJIBI TIPH PEIICHUH CTAHIAPTHBIX MATEMATHYECKUX 3a]1a4.

[IpumeHsaTs mpocTeiimmue TPOTpaMMHBIC CPEACTBA H  DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUICCKUX 3a71a4.



[IpuBOaMTE HpHMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEHW B IPUPOAE H
KU3HM, pACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NMONyYEHHBIE 3HAHMS HA NPAKTHKE: AHAIM3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MareMaTuyecku CcHOpMyJIUpPOBAHHOM MpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
HCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aare0psbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
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No
/I

HaumeHnoBanue
pa3aesioB U TEM
IIPOrpaMMBbl

BBenenue B
CTEPEOMETPHIO

2 IlpsiMble U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTH
IPSMBIX U IIOCKOCTEM

3 lleprnieHaAuKYyISIPHOCTD
IPSMBIX U IIOCKOCTEM

4 Yriasl MeXay IpsIMbIMU
U TJIOCKOCTSIMH

5 MHororpaHHUKHI

6 OO0BEMBI
MHOT'OTPaHHUKOB

7/ IloBTOpeHnue: ceyeHusl,
PacCTOSIHUS U YTJIbI

OBUIEE KOJIMYECTBO

YACOB IIO

Bcero KOHTpOJ'IBHBIG HpaKTI/I‘IeCKI/IC

10

12

12

10

11

68

KonnuecTBO 4acoB

DNEKTPOHHBIE
(undpoBbie)
oOpa3zoBaTeIbHbIC
pecypchl

bubnuoreka
[HOK
https://m.edsoo.ru

bubnuoteka
[HOK
https://m.edsoo.ru

bubnuoreka
LIOK
https://m.edsoo.ru

bubnuoreka
[IOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru



No HaumenoBanue KonnuecTBo yacos DIIEKTPOHHBIE
n/m pasniciioB H TEM Bcero Kourponsnbie IIpaktiueckue  (UHDpOBbIC)

MIPOrpaMMbl paboThI paborer ~ OOpa3oBaTeIbHBIC

pecypchl

I[TPOI'PAMME

11 KJIACC

Noe  HaumenoBauue KonnuecTBO 4acoB DNIEeKTPOHHBIE

I/ Pa3feioB M TEM  Bcero KonTtposnbhsbie [IpakTnueckue (mdposere)

IPOTPAMMBI paGoTHI paGoTHI oOpa3oBaTebHbIC
pecypchl
1 Tena Bpamenus 12 bu6muoreka IIOK

https://m.edsoo.ru

2 OO0BEMBI TEI 5 1 bu6mmoreka [IOK
https://m.edsoo.ru

3 Bekropsl 10 1 bubnuoreka [IOK
KOOPJIMHATHI B https://m.edsoo.ru
IPOCTPAHCTBE

4 TloBTOpenue, 7 1 bubnuoreka [IOK
00001I€eHueE, https://m.edsoo.ru
cUCTeMaTH3alus
3HAHUU

OBIEE 34 3 0

KOJIMYECTBO

YACOB I1O

I[TPOTPAMME



