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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONIICHHH PEATbHOTO0 M HACATHHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUaluxcs, a TakKKe Ka4deCTB MBINUICHHS, HEOOXOIWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK M TYMaHUTapHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
NOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHabHOTO ObiTHsA, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyallbHa

3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak

Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B

MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €cClid B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHHe MpeEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpHI U
OCO3HAHME €€ B3aMOCBSA3H C OKPYKAIOLIUM MUPOM;

o (opMHpOBaHHE TPEJCTABICHUS O MHOTOIPAHHHUKAX WM TellaX BpAIICHHS KakK O
BOXKHEHIINX MAaTEMaTUUYECKUX MOJENSX, MO3BOJISIONIMX OMUCHIBATh U M3y4YaThb
pa3HbIe SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opMUpOBaHHE YMEHHS PACIO3HABATh HA YEPTEKaxX, MOJAEISAX U B PEaTbHOM
MHUPE MHOTOTPAaHHUKH U Tejia BPAIICHHUS,;

e OBJQJCHHE METOAAMH pEUICHUS 3aJad Ha IOCTPOEHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (UTryp;

e (opmupoBaHWE yMEHHS ~ ONEPUPOBATH  OCHOBHBIMHU  TIOHATHUSMH O
MHOTOTpaHHUKaX U TelaxX BPalIEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3ajay; (HOpMHUpOBaHUE
YMEHHUS MPOBOJUTH HECIIOXKHBIE OKA3aTeIbHBIE PACCYXKACHUS B XO/€ PEIICHHUS
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C MIPAKTUUYECKUM COJIEPKAHUEM;

e pa3BUTHE HHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEILHON AKTHUBHOCTH, WCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIIIJICHUS;



. dbopmupoBaHue (YHKIIMOHAIBLHON I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPHUHU:
YMEHHUE pACIO3HABATh IMPOSABIECHUS T€OMETPUUYECKUX IMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYyalUsIX U MPU U3YyUYEHUH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEM U  3aKOHOMEPHOCTEH,
(GopMynHpoBaTh UX Ha A3bIKE T€OMETPUM U CO3/1aBATh T'€OMETPUUYECKUE MOJIEIH,
OPUMEHATh OCBOEHHBIH TE€OMETpUYECKHIl ammapaT Uil peleHUs MpPaKTUKO-
OPUEHTHPOBAHHBIX 3a7a4, WHTEPIPETHPOBaTH M OLICHHWBATh IOJyYECHHbIE
pe3yNbTaThI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUM B HAyalle €ro M3y4eHHs 3aJay, pEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OINpeleNEHHBIM 00pa3oM OpraHM30BaHHAasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUM IPOBOAUTCA 3a CYET pEIIeHMsS 3a7a4 Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacupenensieTcss He TOJBKO I10 COAEP)KATENbHBIM JIMHMSIM, HO M IO ToJaM
OoOy4YeHHsI Ha YPOBHE CpEHEro 001ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIE0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooOydeHus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne mnpocTpaHCTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
IpaBWIbHAs TNHpPAMHUAA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUIA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUHM B NHUpPAMHIAX, HapaJuIeIeInIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPaBWIBHOW MNUpaMUIbL,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KITACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTb, oOpa3ytouue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3auMHoe pacrnionoxenue cdepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WJIH TEIO
BpallCHUS.

[Tousatue 00 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. lIpsAmoyroneHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.

IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3YyJbTAaThl OCBOEHUSI MPOrpaMMbl y4eOHOr0 MpeaMeTa
«MaremaTuKay XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHme:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIMN 00YUaIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIE€HA POCCUICKOro O0OIIecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
Ipoleayp TpaxaaHCKOro oobmiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MIPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUHUCKON MaTeMaTUYE€CKOM IIKOJbI,
K WCMOJB30BAHUIO ITUX JIOCTIDKCHUN B JPYyrUX HayKaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;
c(hOPMUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IIOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKECHU HAYKHA U AEATEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIETO.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCCyXICHUH;
BOCIIPHMMYHMBOCTBIO K MATEMaTUYE€CKUM aCII€KTaM Pa3JINYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B
UHTEpecax 370pOBOro U 06e30macHoro oopasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHME, COATAaHCUPOBAHHBIA PEKUM 3aHATHU U
OTZIbIXa, perymnsipHas dusnueckas aKTUBHOCTB); (bu3nYecKoro



COBEPIIICHCTBOBAHHSI, npu 3aHIATHAX CIIOPTUBHO-03I0POBUTEITHHOM
JESITENbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYHIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TIPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieli mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC IIIAHBI;
FOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHUI0 HA TIPOTSIKEHUW BCEH JKU3HHU; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHUYEeCKOM HAIPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOPMHPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IOHUMAHHEM BIIUASHHSI
COLIMAJIbHO-DPKOHOMHUYECKUX TPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpobiieM;
OpHEHTallield Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIs peIieHus 3aaad B
00J1aCTH  OKpY)KAIOIIEH Cpeabl, IUTAHHUPOBAHUS TIOCTYNMKOB ¥ OIEHKH WX
BO3MOXKHBIX TTOCJIEICTBUM ISl OKpYKAIOIEH Cpe/ibl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YeIOBEUECKOW JIeATeNbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs I[HMBWIM3AIMW;, OBJIAJACHHUEM SI3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITEIbHOCTh
UHAUBUIYaIBbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuusepcanrvnvlie — noznasamenvmvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 0a308blX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBUs:

. BBISIBIISITh W XapaKTepU30BaTh  CYIIECTBEHHBIC  TPU3HAKU
MATEMaTUYECKUX  OOBEKTOB, TOHATHH, OTHOIICHWH MEXIYy TOHSTHIMU;
(bopMyIHpOBaTh ONpPENEICHUS MMOHATHH; YCTaHABINBATH CYIIICCTBEHHBIN MpPHU3HAK



KJaccu(uKay, OCHOBaHUA JuIsi OOOOILIEHHWS W CPaBHEHUS, KpPUTEPHUH
IIPOBOJMMOrO aHAJIU3a,

. BOCIIpUHUMATh,  (opMynupoBaTh U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIE, €IMHUYHbBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;
. BBISIBJISITD MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3alMOCBSI3U u

npoTUBOpeuns B (hakTaxX, NAHHBIX, HAOMIOACHUSIX M YTBEPKIACHHUSIX; Mpensararhb
KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEUYUI;

. JIENaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH IO AaHAJIOTUU;
. IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTenbCTBA MaTEeMaTU4YECKUX

yTBEPXKJICHUN (MpsSMble U OT TPOTUBHOIO), BBICTPAMBATh AapryMEHTAIIHIO,

NPUBOANTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U

BBIBOJIbI;

. BBIOMpATh CHocoO pemieHus y4eOHOM 3agauu (CpaBHMBATh HECKOJBKO

BApHAHTOB  pEIIeHHs, BBIOMpaTh Haubonee MOAXOAAMUNA C  yu€ToM

CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareiabckue AeiicTBUS:

. UCIIOJIb30BaTh BONPOCHI KaK HMCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHMS;

(opMynupoBaTh  BONOPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYHUE,  MPOOJIEMY,

yCTaHABIMBATh MCKOMOE M JaHHOe, (HOpMHUPOBATh THUIOTE3Y, apryMEHTHPOBATh

CBOIO TTO3UIIMIO, MHEHHE;

. IPOBOIUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BaHUE

M0 YCTAHOBJIEHUIO OCOOCHHOCTE MaTeMaTHUYeCKOro 00beKTa, SBJICHUS, Mpoliecca,

BBISIBJIICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

. CaMOCTOSATEIbHO (OPMYITUPOBATh O00OOIIEHUSI U BBIBOJBI MO pe3yJbTaTam

OpOBEAEHHOIO  HAONIOEHUS, HUCCIEJOBaHMs, OLEHUBAaTh JOCTOBEPHOCTh

MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

e TPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TIpOIlecca, a TaKKe BBIIBUTAThH
NPENOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JAePUIIUTHI MHPOPMAIUH, TAHHBIX, HEOOXOAWMBIX ISl OTBETa Ha
BOIIPOC U JJIs pElIeHUs 3a1a4H;

e BbIOUpPaTh MHGOPMAIUIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETHPOBATh MH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npencTaBiIeHuUs;

e CTPYKTYpUpOBaTh HH(OpPMAIINIO, MPEACTABIATH €€ B pPa3jIUYHbIX (QopMmax,
WUTIOCTPUPOBATh Tpaduuecku;

e OIICHUBATH HaAEKHOCTh uHpOopMaIuu o CaMOCTOSITENTbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.



2) Vuueepcanvuvie KOMMYHUKAmMUGHble  Oclicmeus, 0becneuusarom

CgbOpMMpOGCZHHOCWlb COUUAIbHBIX HABBIKO6 06)/1{61701/141/060}1.

OOuenue:
BOCTIIPUHUMATHh U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU H
[EeNsAMUA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MUCBbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY pEIIeHUs 3a7au,
KOMMEHTHPOBATh MOJTYUCHHBIN pe3ysbTarT;
B X0/ OOCYXIEHHUsSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIa€MOUW TEMBI,
npoOJieMBbl, pelraeMoi 3aJadyd, BbICKa3bIBaTh WJCH, HAIlCJICHHBbIC Ha TOWCK
pELLIEHNUs; COMOCTABIIATh CBOM CYKJIEHUS C CYKICHUSAMH JPYIMX yYaCTHHKOB
auanora, OOHapyXUBaTh Pa3jNuue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOU dopme
dbopMynupOBaTH Pa3HOTIIACHs, CBOM BO3PAKCHHUS;
NPE/ICTaBIIATh PE3YJAbTAThl PELICHUs 3aJadyM, IKCIEPUMEHTa, UCCIEeI0BaHUs,
POEKTa; CaMOCTOATENIbHO BBHIOMpPATH (hOpMAT BBICTYIUICHUS C y4€TOM 3aaad
NpE3eHTalN U OCOOEHHOCTEN ayIUTOPHUU.

CoTpyaHu4ecTBo:
NOHUMAaTh W HCIOJb30BATh NPEUMYIIECTBA KOMAHAHOW M WHIUBUIYaIbHOU
paboThl MpU peHieHuH Y4eOHbIX 3a/ady; MPUHUMATh IeJIb COBMECTHOM
JeSITeNbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO0 COBMECTHON paOOTHI, paclpeaesTh
BUIbl PabOT, JOroBapuBaThCA, OOCYKIATh MPOLECC M pPe3yJbTaT padoThl;
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B TPYIIOBLIX ¢GopMax paboThl (0O0CYXIeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE); BBHIIOJIHATH CBOIO 4YacThb paboOTBl |
KOOPJAMHHUPOBATh CBOM ACWCTBHUS C JPYTMMHU UYICHAMH KOMAaHJbI; OIICHUBATH
KauyecTBO  CBOEr0 BKJIaJa B  OOMMA  TOPOAYKT 1O  KPUTEPHUSIM,
c(hopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

d)opMupoeaHue CMDbBICIIO6bIX YCNMAHOBOK U HCUZHEHHbIX HABBLIKOB TUYHOCMU .

Camoopranusanus:
COCTaBJISITh IUJIaH, aJlTOPUTM PEILIECHUS 3a]1a4, BBIOMPATh CIIOCO0 PEIIECHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM
uH()OpMAaIIHH.

CaMOKOHTPOJIb:
BJIaJIETh HABBIKAMM MO3HABATEIBbHON pe(IeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB; BIAJIETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAaMOKOHTPOJISI ~ IIpolecca W pe3ysibTaTa  PELICHUS
MaTEMaTUYECKOU 3a]1a4H;



e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PCIICHUU 3aJ1a4yH,
BHOCHTHh KOPPEKTHUBHI B JEATCIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
JTAHHBIX, HAWJICHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATH COOTBETCTBHE PE3yJbTaTa MEIHU U YCIOBUSAM, OOBICHATH MPUUUHBI
JTOCTIKCHUS WM HEJOCTIKCHHUS PEe3yJbTAaTOB JCATCIBHOCTH, HAaXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAs, INIOCKOCTb.

[IpyMeHSTh aKCHMOMBI CTEPEOMETPUU U CIICACTBUS W3 HUX IPU PEIICHUU
FEOMETPUUECKUX 3a/1au.

OnepupoBaTh NOHATUAMHU: NMAPATUIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEHM.

KiaccupunmpoBars B3aMMHOE pACIOIOKCHUE TPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIM YIroJl, TpaHU JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOIO yIJa; JUHEWHBIM YroJl IBYTPaHHOIO yIja; T'pajycHas Mepa
JIBYTPAHHOTO yTJja.

OnepupoBaTh TMOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOT'OIPaHHUK, 3JIEMEHThI MHOTOI'PaHHUKA, MPABUILHBI MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIMpaMuia; MpuU3Ma,
IPSIMOYTOJILHBIN TapaJiIeNIeuIie T, Kyo0).

Knaccudunuposatsb MHOT'OTPaHHUKU, BbIOUpast OCHOBaHHS JUTSE
Kiaccupukanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUILHbIC
MHOTOIPaHHUKH; MIPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJICISITATIC I ).

OnepupoBaTh NOHATUSIMHU: CEKYIAsl TJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHITH TPUHITUIIBI TOCTPOCHUS CEUEHU M, UCTIONB3YSl METO/I CIE0B.

CTtpoutrh ce€Ue€HMSI MHOTOTPAHHUKOB METOJIOM  CJIEOB,  BBIMOJIHSATH
(BBIHOCHBIC) IUIOCKHE YEPTSKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHU
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HaXOXKJAECHUE T€OMETPUUECKUX BEJIMYMH MO 00pasiaM Win
aaropuTMaM, ITPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl NPHU PEIICHUU
CTaHJAPTHBIX MAaTEeMaTUUYECKUX 3aJlad Ha BBIYMCIICHHUE PACCTOSHUN MEXAY IBYMS
TOYKaMH, OT TOYKM JIO TpPsIMOM, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPELIUBAIOIIUMHUCS TTPSIMBIMH.

Pemiate 3amaun Ha HaXO0XKJACHUE TEOMETPUUECKUX BEJIMYMH MO 00pasiaM WiIH
ajaropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl NpPHU PEIICHUU



CTaHIAPTHBIX ~MATEMAaTHMYECKUX 3aJad Ha BBIUYHUCICHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS TMPAMBIMH, MEXKIY MPSAMOA M  IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnars 0o0bEMBI U TUIOMIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamyjia) ¢ TpUMEHEHHEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXIY
TUTOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HWHTEPIPETUPOBATH HHQPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensTs reoMmerpuueckue ¢akThl Uil PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJararluX HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

[IpumeHaTs mpocTedIMe OPOrPAMMHBIE  CPEACTBA UM 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOaWTE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKWA3HU, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHUKE: AHAJIWU3UPOBATH PEAJIbHBIE
CUTyallud W TPUMEHATh W3YYECHHBIE TOHATHS B MPOILIECCE IMOUCKA PELICHUS
MaTeMaTU4YeCKu CcHOpMyTUpPOBAaHHOW MpPOOJIEMbl, MOJEIUPOBATH peaJbHbIE
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHATUI U TEOpeM, amnmnapara aareopsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHbBIEC C HAXOXKIEHUEM IT'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh TOHATHIMU: [WIMHIAPHUYECKAs TOBEPXHOCTh, OOpa3yroIIue
WIMHAPUYECKON  MOBEPXHOCTH;  IWJIMUHIP;,  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHSTH CITOCOOBI TTOJTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBatTh MOHSATUSMH: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IapOBOW CIIOM, OCHOBAHME IIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMIAJIM  TMOBEPXHOCTEH TeJl  BpalleHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYII.



OnepupoBaTh MOHSATUSMM: MHOTOTPaHHUK, BIHCAHHBIA B chepy
ONKCAaHHBIA OKOJO c¢epbl; cdepa, BOUCAHHAE B MHOIOIPAHHUK WM TEJO
BpAIlICHHUS.

BbIYMCIISTE COOTHOLICHHSI MEXAY IUIOLIAAsMU MOBEPXHOCTEH U 00BbEMaMU
NOJTOOHBIX TEJl.

N300paxarh u3yyaemble (UIyppl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINoNHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HHTEpHpPETUPOBATH U MpPeoOpa3oBbIBaTh HHMOPMALMIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKaX.

OneprpoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JO€MCTBUS  CIOXKEHHST BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOPA HA YUCIIO, OOBSACHATH, KAKUMH CBOKWCTBAMH OHU 00JIaJAIOT.

[IpumeHsATh npaBWiIO NapajvieIenuneaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YroJl MEXKIY
BEKTOPaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumenaTs reomerpuueckue (aKTbl Ui PELIEHHUS CTEPEOMETPUYECKHUX
3a/1a4, MPEANOIararoliX HECKOJIBKO IaroB PELICHUs, €CJIH yCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemate mpocreiiiue reoMeTpuuecKre 3ajladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pematp 3amauM Ha J0Ka3aTEIbCTBO MATEMATHYECKUMX OTHOLUEHUH U
HaXO0XJAEHUE T€OMETPUUYECKUX BEITMYUH MO 00pa3liaM WIH aJIrOPUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IPU PELIEHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1ay.

[IpumeHaATh mpOCTEHIIME NPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPU PELLIEHUN CTEPEOMETPUUECKUX 3a1aY.

[IpuBoauTH HpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOLE U
KU3HU, pACIIO3HABATh MPOSIBIIEHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBAaTh pPEAJIbHBIE
CUTyallUM W TPUMEHITh H3YYECHHBIC IOHATHS B IPOLIECCE IIOMCKA PEIICHMS
MaTeMaTU4YeCKu C(HOpMYyIUpPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBATh pPEaJbHbIE



CUTyallui Ha A3bIKEC TCOMCTPHUH, HUCCICAOBATH IIOCTPOCHHBIC MOACIN C
HCITIOJIb30BAHHUCM I'COMCTPHYCCKUX TIOHATUHN U TCOPCM, aIlliaparta anre6p51; peuiaTb
IMPAKTHYICCKUC 3a/la4i, CBA3AHHBLIC C HAXOXKICHUCM I'COMCTPUICCKUX BCIINYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuyecrBo yacos
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 B 10 https://lesson.edu.ru/lesson/5e88f16a-
BEJICHUE B CTEPEOMETPHIO
A PEOMETP c240-48cc-9adb-db2cab0bdbf7
2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 https://lesson.edu.ru/lesson/5e88f16a-
[TapauenbHOCTB NPSIMBIX U IUIOCKOCTEH €240-48cc-9adb-db2cab0Obdbf7
3 IlepneHqUKyYIAPHOCTD MPSAMBIX U 12 https://lesson.edu.ru/lesson/29832d4a-
IIJIOCKOCTEMN 1fd3-404d-8edb-c55b7c¢7321c8
https://lesson.edu.ru/lesson/93167e33-
4 VYTriel MeXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1 abbf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/alfaa434-
5 MHororpaHHUKH 11 1 i ! :
6352-4200-a4aa-e8f21b34170e
. https://lesson.edu.ru/lesson/c38a768d-
6 OOBEMBI MHOTOI'PaHHHUKOB 9 1
8281-4567-8ace-0d2c38f0fcle
7 IloBTOpEHME: ceueHuMsl, paCCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 S)



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e

11 KJIACC

KoaunuecTBO yacos
HaumeHoBaHue pa3iesioB 4 TeM DyiekTpoHHbIE (IU(POBHIE)
Ne ni/m KonTtpoabHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpChI
padoThI
https://lesson.edu.ru/lesson/3ccb2fac-
Tena Bpamenus 12 977b-434e-8099-0b67b356a878
https://lesson.edu.ru/lesson/c38a768d-
OOBEMEI Tell 5 1 8281-4567-8ace-0d2c38f0fcle
https://lesson.edu.ru/lesson/dec09c82-
BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1 4fed-45¢5-8b5¢-5d16806132bd
[ToBTOpenue, 06061eHNE, 7 1
cucTeMaTH3aIus 3HaHuiI
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 3



https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1) Maremaruka: anredpa U Hayalla MAaTeMaTHIEeCKOTO aHanu3a, reomerpus, 11
kiacc/ Mopakosud A.I'., CmuproBa U.M., Cemenos I1.B., O6mectBo ¢
orpanndeHHon oTBeTcTBeHHOCThI0 « MOl MHEMO3NHA »

2) Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHajau3a, T€OMETPHSL.
I'eomerpusi, 10-11 kmacesl/ Atanacsiu JI.C., byryzos B.®., Kagomies C.b.

u apyrue, AkimonepHoe oomiectBo «M3narenscTBo «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

urok.apkpro.ru



