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IHHOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yuebHoro kypca «l'eomerpusi» 0a30BOr0 YpOBHS IS
obOyuaroruxcst 10 —11 xmaccoB paspadoTtana Ha ocHOBe denmepabHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHEro Oo0mIero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEIBSIBISIEMbIX K MaTeMaTHUYeCKOMY OOpa30BAaHMIO, U TPAJAUIIMIA
poccuiickoro  obpa3zoBanus. Peammzamnuss mporpamMMbel  00€CIIEUMBAET  OBJIAJCHHUE
KJIFOYEBBIMH ~ KOMIIETCHLMSIMH, COCTaBIIIOIIMMU  OCHOBY I  CaMOpPa3BUTUA U
HENPEPBIBHOTO  00pa3oBaHUs, IEJIOCTHOCTh  OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO M
M03HABATENLHOTO PA3BUTHSI IMYHOCTU O0YUAIOLIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOTO Kypca I€OMETpUU Ha YpOBHE CpeHEro 00IIero oOpa3oBaHUs
00yCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOy4yeHHsI TeOMETpMU B  HANpPaBICHUU JIMYHOCTHOTO Pa3BUTHUS  OOYyYarOIIUXCH,
dbopmupoBanus (GYHKIUOHATHHOM MaTEeMaTHYECKOM TPaMOTHOCTH, W3Yy4YEHHUS JPYTUX
y4eOHBIX TUCHUIUINH. PazBuTre y oOydaroniuxcs NpaBUIbHBIX MPECTABICHUN O CYIIHOCTH
Y TIPOUCXOKICHUU T€OMETPUUECKUX a0CTPaKIMi, COOTHOIIEHUU PEAIbHOTO U UICabHOTO,
XapakTepe OTPAKECHUS MATEMATHYECKOM HAYKOM SIBIICHWM MU IPOLIECCOB PEAIBHOTO MUDPA,
MeCTe IeOMETPUM B CHCTEME HAyK U POJIM MAaTEeMaTHYEeCKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUU U B TMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUYaluxcs, a TakK€ KaueCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTalli B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBaAsieTCS OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK OO0ECrneYrMBaeT BO3MOXHOCTh W3YyUYCHUS] KaK JUCIUTIINH
€CTECTBEHHO-HAYYHOU HAMpPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllieHHe, GOPMUPYEMOE NMPU U3YUYEHUH O0YUYaIOITUMUCS MOHITHUITHBIX
OCHOB T€OMETPUM U TIOCTPOCHUU IIECMOYKH JIOTUYECKUX YTBEPXKIECHUU B XOJ€ PEIICHUS
reOMETPUYECKUX 3a7a4y, YMEHUE BBIJIBUTaTh U ONPOBEpPraTh TUIIOTE3bl HEMOCPEICTBEHHO
MCIIOJIB3YIOTCS TIPU PEILICHUHU 3a/1a4 €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1acTsIX AeSATEILHOCTU YesioBeka. OpueHTalMs YeI0oBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEO0OXOMMOE YCIIOBHE €T0 COIMAIBLHOTO OBITHA, (hopMa OTPaKEHUSI OKPYKAIOIIETO0 MHPA,
YCJIIOBHE YCIICIIHOTO TIO3HAHWS W aKTHUBHOTO TMpeoOpa3oBaHusi JACHCTBUTEIHHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIMHSAET pa3HbIe BUABI YYCOHOW U
TPYAOBOM JIESITEIBHOCTH, SBIAETCS OJHUM U3 MPO(ECCHOHAIBHO BaXXKHBIX KadecTB,
MOATOMY aKTyaJlibHa 3a1ada (OpPMUPOBAaHUS Y OOyYalOmUXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBINUICHHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

Lens ocBoeHusi mporpaMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE
o0yueHuss — 001Ieo0pa3oBaTeIbHOE M OOIIEKYJbTYPHOE pPa3BUTHE OOYYaIOIIUXCS uepes



o0OecrieueHne BO3MOXKHOCTHM MPUOOpPETEHHS UM  HUCIOJb30BAHUA  CHUCTEMATUYECKHX
r€OMETPUYECKUX 3HAHUM W JACUCTBUH, cHeUPUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCHEIIHOTO MPOJOJDKEHUsT 00pa30oBaHUA MO CHEUUATBHOCTSIM, HE CBA3aHHBIM C
MIPUKJIATHBIM UCIIOH30BAHUEM T€OMETPHUH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YPOBHE IpeIHa3HAueHa Al 00ydarolIMXCs
CpellHEeW IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus. TakuM oOpa3om, oOydwaromuecs Ha 0a30BOM YPOBHE JIOJKHBI
OCBOUTH OOIIME MaTeMaTHMYECKWE YMEHHs, CBSI3aHHBIE CO CHEHU(PUKON TEOMETpUU U
HEOOXOQUMBIE JIsi JKM3HH B COBPEMEHHOM oOmectBe. Kpome 53TOro, oHu HMEIOT
BO3MOXXHOCTh H3YYHTh TE€OMETpUI0 Oojee TIIyOOKO, €CliM B JaJdbHEWIEM BO3HHUKHET
HEO0OXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocT>keHHe  LeTM  OCBOGHMSI  MPOTpaMMbl  OOECIEYUBAETCS  PEHICHUEM
COOTBETCTBYIOIIMX 3a4ad. [IpuopuTeTHBIMU 3a7auaMu OCBOEHHUA Kypca «l'eomeTpum» Ha
06a3oBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opMupoBaHUE TPEJCTABICHUS O TE€OMETPUM KaK 4YaCTH MHUPOBOM KYJIbTYpbl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (QopMupoBaHUE NPEACTABICHUS O MHOTOIPAaHHUKAaX M TelaxX BpalleHUS KaK O
BOKHCUIITUX MATEMAaTHYCCKUX MOJIEIAX, IO3BOJISIONINX OIKMCHIBATh M HW3y4aTh
pa3HbIe SABJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHUE YMEHHUS pacro3HaBaTh Ha YEPTEKAX, MOJIEISIX U B peaIbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJAJEHUE METOJAaMH pEIICHHWs 33aJad Ha TOCTPOSHUS Ha HM300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSITHSAMH O MHOTOTPaHHHKAX
U TeJlax BpallleHHs] 1 UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAQJICHUE aJTOPUTMAMU PEIICHUS OCHOBHBIX THWIIOB 331a4; (OpPMUPOBAHUE
YMEHHs MPOBOAUTH HECIOXKHBIE TOKA3aTeIbHBIC PACCYKIACHHUS B XOJAE pPEIICHUS
CTEpEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COICPKAHUEM;

e pa3BUTHE WHTEIUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0ydarommxcs,
MO3HABATENILHON  aKTUBHOCTH, HCCIIEIOBATEIbCKUX  YMEHHM, KPUTHUYHOCTH

MBILIJICHHUS;
e (¢opmupoBaHre PYHKIIMOHAIBHOU TPaMOTHOCTH, PEJICBAHTHON T€OMETPUM: YMEHUE
pacrio3HaBaTh  MPOSIBICHUS] ~ FEOMETPUYECKUX  TOHATUM,  OOBEKTOB U

3aKOHOMEPHOCTEH B PEAJIbHBIX XU3HEHHBIX CUTyalUsAX U IPU U3YYECHUH APYTUX
y4eOHBIX  MpPEeIMETOB, TMPOSBICHHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
(bopMyIHpOBaTh UX HA A3BIKE TEOMETPUHM U CO3[1aBaTh N€OMETPUUYECKUE MOJECIIH,
IPUMEHATh OCBOCHHBIM TE€OMETPUYECKMU amnmapaTr sl PELEHUs IPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, MWHTEPIPETUPOBATH W OLECHHUBATH IOJYyYECHHBIC
pEe3yJbTaThI.
OTnUYUTEeNbHOM OCOOCHHOCTBIO MPOTPaMMBI  SIBISIETCS  BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HaAyajle€ €ro M3y4YeHHs 3a/1ad, pPElIacMbIX HAa YPOBHE HWHTYUTHUBHOIO
MO3HAHUS, W OMNpeAeN€HHbIM O00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO



CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIIJIEHUS, CTUMYJIUPYET
NPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUYEHHUIO NIPEAMETA.

[Ipennourenue OTHAETCS HATIAAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HHs, TO €CTb
TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-IPAKTUYECKOU
NeSATEeNbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHHN Yy YyYallMxcs B Kypce
CTEpPEOMETPUU TMPOBOJUTCS 3a CUET pEUIeHUs 3aJad Ha CO3JaHHE IMPOCTPAHCTBEHHBIX
o0pa30B M 3a/Jay Ha OINEPUPOBAHHE IMPOCTPAaHCTBEHHbIMU oOpasamu. Co3maHue oOpasza
MPOBOAMUTCA C OIMOPOM Ha HArJIsSAHOCTh, a OINEPUPOBAHUE OOpPa3oM — B YCIOBUSX
OTBJICUEHUS OT HATJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOIHOIO COIEPKAHUS.

OcHoBHBIE conepkaTelbHble JuHUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanaukn», «lIIpsiMple W IJIOCKOCTH B IpOCTpaHCTBE», «Tema BpaleHUs»,
«BekToppl M KOOpAMHATBI B MpPOCTpPaHCTBE». DOpPMHpPOBAHUE JIOTMUYECKUX YMEHUU
pacupenenseTcs He TOJIBKO MO0 COAEPKATEIbHBIM JIMHUSAM, HO M IO rojaM oOy4deHus Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Copepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM OCBOCHMS
paboueil MmporpaMMbl, pacHpeleN€HHbIM MO ToAaM OO0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, YTOOBI OBJAJIEHUE TE€OMETPUUECKUMHU MOHATUSMU U HaBBIKAMHU OCYILECTBISIIOCH
MOCJIEIOBATEIBHO U MOCTYMATENIbHO, C COONIOACHUEM MTPUHIUIIA IPEEMCTBEHHOCTH, YTOObI
HOBbIE€ 3HAaHHA BKJIIOYAJIUCh B OOMIYIO CHCTEMY TIE€OMETPHUYECKUX MpPEACTaBICHUI
oOyJarouuxcsi, paciupsis U yriayossis e€, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpuun oTBoauTCs 2 yaca B Hegento B 10 kitacce u 1 yac B Henento B
11 knacce, Bcero 3a aBa roga o0ydenus - 102 yueOHbIX yaca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 00 akCHOMAaTHUYECKOM MOCTPOECHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anmHOoe pacnosokeHue  IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOIIUECH,
IapajulesIbHbIE U CKpELIMBaroImuecs npsMsie. 1lapamienbHOCTh MIPSAMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE: MapaJUIeNIbHbIE NPSAMBIEC B IPOCTPAHCTBE; MMAPAJUICIBHOCTh TPEX MPSIMBIX;
NapaJJIEIbHOCT IPSMOA M IUIOCKOCTH. YTJBI C COHANPABICHHBIMU CTOPOHAMM; YTOJ
MEXJy MpsSMBIMM B NpOCTpaHCTBE. llapamienbHOCTh IIOCKOCTEH: NapajulelIbHbIC
IJIOCKOCTH; CBOMCTBA MAapaJUIeNbHBIX IUIOCKOCTEH. [Ipocreilmme mpoCTpaHCTBEHHbBIE
(urypsl Ha IJIOCKOCTH: TETPA3p, KyO, MapajuiesenuIie]; MOCTPOECHUE CEUCHHM.

IlepnieHIUKYJISPHOCTh NPSAMOM M IUIOCKOCTHU: NEPHEHAUKYISAPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IPsAMbIC IAapaUIC/IbHBIE U IEPIEHAUKYIISAPHBIE K IUIOCKOCTH, IIPU3HAK
MIEPIICHIUKYJIIPHOCTH TNPSAMOW M IUIOCKOCTH, TEOPEMA O MNPSIMON NEPHEHIUKYISAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEKIY NPSIMOM M IUIOCKOCTBIO; IBYTPAaHHBIN
yroJ1, JIMHENHBIN yroJj ABYTPAHHOIO yria. IlepreHIuKyIsp U HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JO IJIOCKOCTH, PAcCTOSHUE OT MNPSMOM 10 IMJIOCKOCTH, MPOEKIUS (QUIypbl Ha
IJIOCKOCTh. IlepreHIUKyIApHOCTh IUIOCKOCTEW: INPU3HAK IEPIEHAUKYISIPHOCTH JBYX
rockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

MHOrorpaHHUKHU

IloHATHE MHOIrOrpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOTIOTPAHHMKA, BBIIIYKJIBIE H
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa MHOrOrpaHHuka. IIpusma: n-yronpHas npusma;
IPaHM W OCHOBAHUS MNPU3MBI, MpsiMas M HAKJIOHHAs MpPU3MBbI;, OOKOBas M TMOJIHAA
IMOBEPXHOCTh Tpu3Mbl. [lapamnenenunesn, NpsSAMOYTOJIBHBIA MAPAIJIENENUIIE] WU €T0
cBoiicTBa. [lupamuaa: N-yroiapHas nupaMuja, TpaHd U OCHOBaHUE MUPAMU/IbL; OOKOBas U
IIOJIHAsI TOBEPXHOCTh IHPAMHU[bl; NpaBUIbHAS M YCEUEHHAs NUPaMHUAA. DJIEMEHTHI
npu3mMbl U nupamuibl.  [IpaBuibHbIE MHOIOIDAHHUKH: IOHSATHE IPABUIIBHOIO
MHOTOTPAaHHMKA; IIpaBWIbHAs MNpHU3Ma W NpPaBWIbHAas MNHPAMHAA; IPaBUIIbHAsS
TpeyroyibHasi MUpaMua U NpaBUIbHBINA TeTparap; Ky0. [IpeacraBnenure o mpaBUIbHBIX
MHOTOIPAaHHHMKAX: OKTa’p, NOAEKa’Ap U ukocasap. CedeHuss Npu3Mbl U IUPAMUJIBI.

CummeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTBl CHUMMETPUU B INHPAMUJAX, MapajuleSICNUIEeNaX, MPaBHIIbHBIX
MHOTOTPaHHHKAX.

Bbluucienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnmomans
OOKOBOI MOBEPXHOCTU U TOJTHOWU MOBEPXHOCTH MPSMOMN MPU3MBI, IO, OCHOBaHUH,
TeopeMa 0 OOKOBOM ITOBEPXHOCTH IPSIMOM Mpu3MbI. [lmomans 60KOBOM IMOBEPXHOCTH U
MOBEPXHOCTH TMPABWIBHOW NHPAMUJIBI, TEOpPEMA O IUIOLIAJN YCEUYEHHOW MUPAMU/IBL.
[Tonsitue 00 06bEMe. OOBEM TUPAMUIbI, TPU3MBI.



[Tonobnsie Tenma B mpoctpaHcTBe. COOTHOLICHUS  MEXAY — IUIOIIQISIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KITACC

TeJsia BpaimeHus

Hunuuapuyeckast MOBEPXHOCTh, 00pa3yIolue MIIMHIPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKONM moBepxHOCTH. Llunuuap: ocHoBaHUsS W OOKOBask MOBEPXHOCTb,
oOpa3ymolas 1 oCb; IJIOaAb OOKOBOW U TOJTHOW MOBEPXHOCTH.

Konuyeckass MmOBEpXHOCTb, O0Opa3yloOlIMe KOHUYECKOH TMOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM nmoBepxHocTH. KOHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroliasi U OCh;
oAb OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIie U BhICOTA;
OCHOBaHMs U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuaMeTp; oAb MOBEPXHOCTU cepbl. B3anmHoe
pacnoJiokeHue cepbl U IUIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; mIomaiab chepsl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MIIMH]Ipa 1 KOHYCA.

KoMOuHanuu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Tapajiiesienunena u cieactsus u3 He€. OO0bEM HUIUHIpPA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[TogoGupie Tema B mpoctpancTBe. COOTHOLIGHUS  MEXAY  IJIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusa uunuHapa (MapaielbHO W NEPHEHIUKYJISPHO OCH), CEYEHHsS] KOHyca
(mapanienbHOE OCHOBAHHIO U TIPOXOIAIIEE Yepe3 BEPIINHY ), CEUSHUS 1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpoctpaHcTBe. ClioKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PasznokeHwe BeKTopa MO TPEM HEKOMIUIaAHAPHBIM
BekTopaM. [IpaBuio mapamnenenunena. PemieHue 3anay, CBA3aHHBIX C NMPUMEHEHHEM
IpaBuJl IEUCTBUM C BeKTOpamu. [IpsiMOyroJibHas cucrema KOOPAWHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. IIpocreimme 3agaun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe TpPOU3BEJICHHE BEKTOPOB. BBIYUCIEHHE VYIJI0B MEXKIY MNPSIMBIMU U
MI0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHN, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHUIO W
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTHS LMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHEI MHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX IIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHMIO, TIPEACTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITHOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaliesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUryp: BUL
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIIEHUE PACCTOSHUI MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUIOIIASIMU TOBEPXHOCTEN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOCHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P A https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

1p., AkunonepHoe obiiectBo «M3narensctBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



