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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueObHOro kypca «l'eomerpusi» 0a30BOTO YpOBHS st
obyuatomuxcst 10 —11 kiaccoB pa3paboraHa Ha ocHoBe DenepaabHOrO TOCYJapCTBEHHOTO
00pa3oBaTeNpHOTO CTaHAApTa CpeaHero ooOimero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABIBISIEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPATUIUI
poccuiickoro oopa3oBanus. Peanuzanus nmporpaMmMbl 00eCrieYnBaeT OBIAJCHHE KIIOYEBBIMU
KOMITCTCHIIUSIMHM,  COCTAaBJISIONIMMHA  OCHOBY JUIsl CaMOPa3BUTHS ¥ HEMPEPBIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO W MO3HABATEILHOTO Pa3BUTHS
JUYHOCTU O0YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOTro Kypca IeOMETpUU Ha YpOBHE CpEIHEro ooiiero oOpa3zoBaHUs
00yCJIOBJIEHa MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pPEe3yIbTaTOB
oOydeHusi TeOMETPUU B  HANPaABICHUM JIMYHOCTHOTO  pPa3BUTUS  OOyYaromIuXxcs,
¢opMupoBaHus (PYHKIMOHAIBHON MaTeMaTHMYECKOH TI'PAaMOTHOCTH, W3Y4Y€HUS JApPYTUX
y4eOHBIX AUCHUIUIMH. Pa3BuTHe y oOydaronmxcs MpaBUIbHbIX MPEICTABICHUNA O CYIIIHOCTH
U MPOUCXOKICHUH T€OMETPUUECKUX aOCTpPaKIIMii, COOTHOIIEHUH PEaJTbHOTO U UJICaTIbHOIO,
XapakTepe OTPaKECHMsSI MATEMAaTUYECKOW HAayKOW SIBJICHMM M IPOLIECCOB PEaJbHOIO MUpA,
MECTE€ TE€OMETPUU B CUCTEME HAyK U POJM MATEMaTHYECKOr0 MOJEIUPOBAHMS B HAYYHOM
NO3HAHWW W B TPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHHUS
yydaluxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOJUMBIX Ui aJanTalii B COBPEMEHHOM
00111eCTBE.

['eomerpust siBnsieTcs OAHMM M3 0a30BBIX IMPEAMETOB HA YPOBHE CPEIHEro OOIIEro
00pa3oBaHUsl, TaK KaK 00€CIeurnBaeT BOBMOKHOCTbh N3YUYEHUS KaK JUCUUIUIMH €CTECTBEHHO-
Hay4YHOW HAIPaBJICHHOCTH, TaK U TyYMaHUTAPHOM.

Jlornyeckoe MblluieHHe, (HOPMHUPYEMOE MPU U3YUYEHUU OOYYArONIUMUCS MOHATHHHBIX
OCHOB T€OMETPUU U TOCTPOCHUM ILETIOYKH JIOTMYECKUX YTBEPKIEHUH B XOJE PEIICHHS
F€OMETPUYECKHUX 3aJ1a4, YMEHHE BBIJBUraTh U ONPOBEPIaTh TMIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUH 3a/1ad €CTECTBEHHO-HAYYHOr'0 LHKJIA, B YAaCTHOCTU M3 Kypca
bU3UKH.

YMeHHE OpHEHTHPOBAThCA B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJIb BO BCEX
00JacTsAX AeSITeNIbHOCTU YenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXO0/IMMOE YCIIOBUE €r0 COLMAIBLHOTO OBITHS, opMa OTpaXKEHUsl OKPYXAIOLIEro MUpa,
YCIOBHE YCIEIIHOTO IIO3HAHHWS M AaKTHMBHOINO NpeoO0pa3oBaHUs JIEWCTBUTEIBHOCTH.
OnepupoBaHUe IPOCTPAHCTBEHHBIMH OOpa3aMH OOBCAMHSIET pa3Hble BHUILI YUCOHOW U
TPYJIOBOM JEATEIBHOCTH, SIBJSETCS OJJHUM U3 MPOGECCUOHANIBHO BaXHBIX KAYECTB, TO3ITOMY
aKTyaslbHa 3a7a4ya (opMUpOBaHUS y OOYYaIOIIUXCSA MPOCTPAHCTBEHHOI'O MBIIUICHHS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
IPAKTUYECKOM AESTEIBHOCTU 110 MHOIMM HAlPABJICHUSIM.



[lens ocBoenuss mporpamMmbl yueOHoro kypca «l['eomerpusi» Ha 0a30BOM ypOBHE
o0yueHuss — oOI1Ieo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE pa3BUTHE OOYYaIOIIMXCS uepes
obOecrieueHne  BO3MOXKHOCTH ~ TPHOOPETCHHS W HWCIIOJIB30BAHUS  CHUCTEMATHYCCKUX
T€OMETPUYECKUX 3HAHUN U ACHUCTBUH, CICIIM(PUIHBIX TEOMETPUN, BO3MOKHOCTH YCIICIITHOTO
NPOJOJDKEHUST O00pa3oBaHUsl 10 CIENUATBLHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM
UCIOJIb30BAHUEM T€OMETPHHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM ypOBHE MpeaHA3HAYCHA IS OO0yYarOIIMXCS
CpeIHEeW IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUN Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpazoM, oOydaroluecs Ha 6a30BOM YPOBHE JTOJKHBI OCBOUTH
o0mue MaTeMaTHYECKHE YMEHHUsI, CBS3aHHBIE CO CIEeIM(PUKON TeoOMETpHH W HEOOXOIUMBIE
JUTSL )KU3HU B COBpPEMEHHOM oO1ecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3Y4YUTh
reoMeTputo Oosiee TIIyOOKO, €Clid B JlajJbHEWIIEM BO3HUKHET HEOOXOJAUMOCTh B
rCOMETPUYECKUX 3HAHMUSIX B MMPOPECCUOHAIBHON JACATEIHHOCTH.

JlocTkeHne  MeMW  OCBOCHHUS  MPOTpaMMbl  OOECMEYMBACTCS  PEIICHHUEM
COOTBETCTBYIOIMX 3anad. [IpuopureTHbIMU 3amadamMu ocBoeHus kKypca «['eomerpum» Ha
6a30BoM ypoBHe B 10—11 kaccax sSIBISIOTCS:

e (opMupoBaHuEe MNpEACTaBICHUS O TE€OMETPUU KaK YacTH MHUPOBOM KYyJIbTYphl U

OCO3HaHME €€ B3aUMOCBS3H C OKPYKAIOIUM MUPOM;

e (opMupoBaHuEe TPEACTABICHHS O MHOTOTPAaHHMKAX M TeJaX BpAIICHUS KakK O
BOKHEUIITUX MATEMATUYCCKUX MOJEIAX, TO3BOJSIIONINX OIKUCHIBATh M H3ydYaTh
pa3HbIE SBJICHUSI OKPYIKAIOIIETO MHUPA;

e (opMupoBaHuE yMEHUSI paclo3HaBAaTh Ha YEPTEkKaxX, MOJIETSAX U B pPEeaJTbHOM MHUPE
MHOTOTPaHHHMKH U TEJIa BPaICHUS;

e OBJAJCHUEC METOJNAMH pEIICHUS 3a7ad Ha IOCTPOCHHS Ha HM300paXKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHuE yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOTPaHHUKaX U
TeJaxX BpAlICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3a/1a4; (HOPMUPOBAHUE YMCHUS
MPOBOJIUTh  HECIIOKHBIC  JIOKA3aTebHBIC PACCYKACHHS B  XOAC  PEIICHUS
CTEPEOMETPUUECKHUX 3324 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTCIUICKTyAIbHBIX W TBOPYECKHX CHOCOOHOCTEW 0Oydwaromuxcs,
MO3HABATENIbHON  AKTHUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHUW, KPUTUYHOCTH

MBIIIJICHUS;
e (¢opmupoBanue QyHKIIMOHAIHBHON IPaMOTHOCTH, PEJICBAHTHON I€OMETPUU: YMEHUE
pacrno3HaBaTh  NOPOSIBIICHUS ~ TEOMETPUYECKUX  ITOHATHUH, 00BEKTOB U

3aKOHOMEPHOCTEW B pPEAJbHBIX KU3HCHHBIX CHUTyalUsX U NPU U3YUYECHUU APYTUX
y4eOHBIX  TMPEAMETOB, TMPOSBICHHUS  3aBUCUMOCTEd W 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha SI3bIKE FEOMETPUU M CO3/1aBaTh T'€OMETPUUYECKUE MOJEIH,
MPUMEHATh OCBOEHHBIM T€OMETPUYECKMM anmapar sl pElIeHUs PaKTHUKO-
OPUEHTUPOBAHHBIX  3aJa4, WHTEPIPETUPOBATH U  OLECHUBATH  IIOJYyYECHHBIC
pE3YIbTaTHI.



OTnuYuTensHOM  OCOOEHHOCTBIO IPOrpaMMBbl  SIBISIETCA  BKJIIOYEHHE B Kype
CTEpEOMETPUU B Hayajle €ro M3yuyeHus 3a7ad, peulaeéMblX Ha YPOBHE HHTYUTHBHOI'O
NO3HAaHUA, M ONpeaein€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILIEHUS, CTUMYJIHPYET
IPOTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaTbHEHIIEMY U3YUYEHHUIO IIPEIMETA.

[Tpennourenne oTHAETCS HAISAHO-KOHCTPYKTUBHOMY METOJy OOYyuY€HHus, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTH IPEIAMETHO-IPAKTHYECKOU
NEeSATeNbHOCTU. Pa3BuUTHE MPOCTPAaHCTBEHHBIX NPEACTABICHUN Yy ydalluxcs B Kypce
CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
00pa30oB M 3ajlad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBbIMH oOpa3zamu. Coznanue oOpasa
IIPOBOJUTCS ¢ ONIOPOM HA HAIVISIAHOCTD, & ONIEPUPOBAHUE 00OPA30M — B YCIOBHIX OTBICYEHUS
OT HarJIsiJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COJEPKAHUSI.

OcHoBHBIE conepxarenbHble JuHHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «IIpsiMbIe 1 IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpameHus», « BeKTopsl
¥ KOOPJMHATHI B NMPOCTPaHCTBE». DOPMUPOBAHHE JIOTUUECKUX YMEHUN paclpeaeisieTcs He
TOJIBKO IO COJIEP’KATEJIbHBIM JIMHUSM, HO U IO ToAaM OOYydYeHHUS Ha YpPOBHE CPEIHEro
ob1iero oOpa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM PE3yJIbTaTaM OCBOEHUS
paboueill mporpaMmbl, pachpeleiaEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3zoM, 4TOOBI OBIAJEHUE I'€OMETPUUYECKUMHU MOHATUSMU M HABBIKAMH OCYILECTBIISIIOCH
MOCJIEI0BATENbHO U MOCTYNATENIbHO, C COOMIIOICHUEM MPHUHIIUIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYAJINCh B OOLIYI0O CHUCTEMY TI'€OMETPUUYECKHUX MpEeACTaBICHUMN
oOyyJaronuxcsi, pacuupsist 1 yriryossist e€, 00pas3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun otBoauTCA 2 yaca B Henento B 10 kiacce u 1 yac B Hegento B
11 kmacce, Bcero 3a ABa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpur. Touka, nOpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCHOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnosio)keHue NpsSMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MTapaAJIICIIbHBIC
U CKpeluBaromuecs npsambie. [lapannenbHOCTh NPSMBIX U IIOCKOCTEW B MPOCTPAHCTBE:
NapajuleNIbHbIE MPSAMBIE B MPOCTPAHCTBE; NAPAJLIEIBHOCTh TPEX NPSAMBIX; NAPaJUIEIbHOCTD
MPSMOM M IUIOCKOCTU. YTIIBI C COHAIIPABJIECHHBIMH CTOPOHAMU; YTOJl MEXIY NOPSIMBIMHU B
MpoCTpaHCTBE. llapajuieNbHOCTh TIOCKOCTEW: MapajyielbHbIE IUIOCKOCTH;, CBOMCTBA
napajieNbHbIX TiockocTel. [IpocTeifine mnpocTpaHcTBeHHbIE (QUIYphl Ha IJIOCKOCTH:
TeTpa’ip, KyO, napaienenunesa; NIoOCTPOCHUE CEUYECHUN.

[lepnieHAUKYJISIPHOCTh MNPSIMOM W IJIOCKOCTH: TEPHNEHIAUKYJISIPHBIE TMPsIMbIE B
MPOCTPAHCTBE, NPSMbIC MAPAIUICIBbHBIE W TMEPIEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OpPEMa O MPSIMOM MEPIECHINKYISIPHOU
IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IJIOCKOCTBIO; IByTPAHHBIN Yo,
JIMHEWHBINA YIroJl IBYTPaHHOTO yria. [leprneHauKyisip 1 HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHME OT MPSMOM A0 IJIOCKOCTH, MPOEKUUS (PUIYyphl Ha IJIOCKOCTb.
[leprieHIUKYIJISIPHOCTh TUIOCKOCTEM: MpPU3HAK MNEPHEHAUKYISAPHOCTH JBYX IUIOCKOCTEN.
Teopema o TpEX NepHeHIUKyIspax.

MHororpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOIPAHHUKA, BBINYKIIBIC W
HEBBINYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrosibHas npusma;
TpaHU U OCHOBAHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAS TTPU3MBbI; OOKOBAsl M TMOJTHASI TIOBEPXHOCTh
npusMebl. [lapamnenenumnen, npsSAMOYroJbHBIM NapajuieienuIe] u ero coucrsa. [lupamuna:
N-yroibpHas MUpamMuja, TPaHU M OCHOBAHHE MUpaMUbI, OOKOBas W TOJHAs MMOBEPXHOCTH
NUpaMU/Ibl; TIPaBUJIbHASET WU yCEYEHHAs NUpaMUa. OJIEMEHTbl IPU3MbI U NUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: MOHSITUE MPABUIIBHOTO MHOIOTPAHHUKA; MTPAaBUIbHAS MPU3Ma
Y NpaBWIbHAA NMUPAMUJA; MPABWIbHAS TPEYroJibHAs MHUPAMUJA W NPABWIBHBIM TETPAdAp;
ky0. I[lpeacraBnenre 0 MPaBUIBLHBIX MHOTOTPAHHUKAaX: OKTadAp, MOACKAdP U HKOCAdIP.
CeueHust IpU3MbI U TUPAMHUIBI.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPUA OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DJIEeMEHThl CHMMETPHUHU B MUpAMUIaX, MapajijieienuIeiax, IpaBUIbHbBIX MHOTOrPaHHUKAX.

Berunciienne 571€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaronanu, yriael. [lmomianb
OOKOBOW TMOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI, IUIOLIAh OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMO mpu3Mbl. Ilmomiaar OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU NPaBUIIbHOW MHUPAMUBL, TEOPEMA O TUIOLIAIN YCeUEHHON nupaMuabl. [loHaTHe
00 00béMe. O0BEM TUpamMuabl, IPU3MBI.



ITonoOupIe Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXAY ILIOMAAIMU ITOBEPXHOCTEH,
00BpéMaMH ITONOO0HBIX TEI.

11 KVIACC

Tesa Bpalenus

[Munuaapruyeckas MOBEPXHOCTb, OOpa3yroUIMe NUIMHAPUYECKON NOBEPXHOCTH, OCh
IIMHApUYECKON moBepxHocTU. UunmuHzap: ocHoBaHus UM OOKOBasi MOBEPXHOCTH,
o0Opasyrolias 1 0Ch; IJIOAab> OOKOBOH U ITOJTHOM MOBEPXHOCTH.

KoHunueckass moBepxXHOCTb, 00pa3yrolue KOHUYECKONW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM moBepXHOCTH. KoHyc: OoCHOBaHME M BepIlMHA, 00pasyrolias U OCh; IUIOUIAAb
OOKOBOI1 U MOJIHOIM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolliyie U BbICOTa; OCHOBAHUS U
OO0KOBast TOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, IUaMeTp; IUIOIIAb MOBEpXHOCTH cdephl. Bzanmuoe
pacnoJioxkeHue cepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cepe; miomaab chepsl.

N300paskeHne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEépTka LUIIMH]Ipa U KOHYCA.

KoMOuHanuu Ten BpalieHusi U MHOTOIPaHHUKOB. MHOTOIpaHHMK, ONKCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHasi B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonsarue 06 o0béMe. OcHOBHBIC cBOHCTBa 00BEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJILHOTO MapajuieNienumnena u cieactsus u3 He€. O0bEM nuiIuMHapa, Konyca. O0bEM
niapa ¥ mionaas chepel.

[TonoGHele Tena B npocTpaHcTBE. COOTHOLICHUS MEXY IUIOUIAJsIMU MOBEPXHOCTEM,
00BbEMaMu MOJJOOHBIX TETI.

Ceuenuss uunuHApa (mapawieIbHO M TMEPIEHIUKYJISIPHO OCH), CEUEHUS KOHyca
(mapasienbHOE OCHOBAHMIO M MPOXO/ISIIEE YepEe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocty W B mpocTpaHcTBe. ClI0)KEHME M BBIYMTAHME BEKTOPOB.
YMHOkXEHHE BEKTOpa Ha yucio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno mapajutenenunena. Pemenue 3anayd, CBI3aHHBIX C IPUMEHEHUEM ITPABUII JCUCTBUN
¢ BekTopamu. [IpssmoyronpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopanHATBI BEKTOPA.
[Ipocreiimme 3amaun B KOOpAMHATAX. YTOJ MEXAY BeKTOpamu. CKaIsIpHOE MPOU3BEIACHUE
BEKTOPOB. BhIuncieHue yriioB Mexay NpsMbIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII
METOJI IIPU PEIICHUH F€OMETPUYECKHX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrpaMMbl yueOHOTO mpeamera «MaremaThka
XapaKTepU3yHOTCS:

I'paxknaHckoe BOCIUTAHHE:

chOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3WUIMUA OOYydYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO O0O0IIecTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX
OCHOBaX ()YHKIIMOHHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPakIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJECHCTBOBaTh C COIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C WX (QYHKIIUSIMH W Ha3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCHUICKOM Tpa¥AaHCKONM UACHTHUYHOCTH, YBKEHHS K
NPONUIOMY M HACTOSANIEMY POCCHHCKONW MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTIKCHHUSIM POCCHMCKAX MAaTEMAaTHKOB M POCCHMCKONM MaTeMaTHYeCKOW IIKOJIBI, K
WCTIOJIb30BAHUIO ATUX JIOCTHKCHUH B IPYTHX HAyKaxX, TEXHOJIOTHIX, C(hepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOrOo Hapoaa; CcHOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, OTUYECKOTO TIOBEACHMS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JTOCTHKCHUIM HAYKH U JICSITEIIbHOCTHI0 YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B ITIOCTPOEHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K MHUPY, BKJIIOYas OACTETUKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEUICHUH, pPAaCCYXJICHHH; BOCIPUUMYUBOCTHIO K
MaTEMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCMTAHME:

c(hOpPMHUPOBAHHOCTHI0O YMEHHSI TPUMEHSATh MaTeMaTHUYeCKHe 3HAHWS B WHTEpecax
310pOBOT0 U O€30MmacHOro 0opasa »KU3HHU, OTBETCTBEHHOTO OTHOIICHUS! K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHITHM M OTIBIXA, pEryJsipHas
dbu3ndeckas aKTUBHOCTH); (DM3MYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTHUBHO-
037I0POBUTEIHHON JIEATETHLHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHWEM LIEHHOCTH TPYAOIIO0HS; HHTEPECOM K Pa3IMYHBIM
chepam mnpodeccHOHANBHOM  JEATENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U eé
NPWIOKEHUSIMA, YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIC KWU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTEeMaTUYECKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH KHU3HH,
TOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B PEIICHHM IMPAKTHUYCCKUX 3a/ad MaTEeMaTHYCCKOMN
HaIPaBICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:



C(OPMUPOBAHHOCTHIO HKOJIOTMYECKON KYyJIbTYpbl, TOHUMAHUEM BIUSHHS COLIMAIBHO-
HKOHOMUYECKUX IMPOLECCOB HAa COCTOSIHME MPHUPOJHON U COLMAIBHOW CPElbl, OCO3ZHAHUEM
I00AJIbHOIO  XapakTepa SKOJOTMYECKHX MpoOJjeM; OpUeHTalue Ha NpUMEHEHUe
MaTEeMaTUYECKUX 3HAHWM i1 pelieHus 3ajJad B 00JIaCTU  OKpY>KarolIlell  cpenbl,
IUTAHUPOBAHHUS MIOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUI JJI OKPYKAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH M OOILECTBEHHOW IMpPAKTUKU, MOHUMAHUEM MAaTEMaTUYECKOW HAyKu Kak
chepbl UETOBEYECKOM JESITeNIbHOCTH, ATAloB €€ pPa3BUTHUA M 3HAYMMOCTH JJisi Pa3BUTHS
UMBUJIM3ALMY; OBJAJCHHEM S3bIKOM MAaTEMaTUKHM W MaTeMAaTHYECKOW KyJIbTYpOH Kak
CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIISITh IPOEKTHYIO U UCCIIEA0BATEIBCKYIO
JeSITeIbHOCTh NHIUBUYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeIMeTHBIC  PE3yJIbTaThl  OCBOCHHS  NIPOrpaMMbl  y4eOHOTO  IpeaMeTa
«MaremaTtrka» XapaKTepU3YIOTCS OBJAJCHUEM YHUBEPCATbHBIMH HO3HAGAMETbHbIMU
0elucmeusamMy, YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  VHUBEPCAbHBIMU
Pe2yIAMUBHbIMU OeUCMBUAMU.

1) Vuusepcanvnvie nosnasamenvmvle Oeticmeus, obecneuusarom Gopmuposanue
0a306bIX KOSHUMUBHLIX Npoyeccos odyuarowuxcs (oceoenue Memooo8 HNO3ZHAHUSA
OKpYJHCaoweco Mupd; NpuUMeHeHue JIO0SUYECKUX, UCCIe008amenbCKuxX Onepayutll, yMeHull
pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue 1eiicTBUA:

e BBISBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMAaTHUECKIX OOBEKTOB,
MOHATUH, OTHOIICHUN MEXTy TMOHITHIMU; (HOPMYIUPOBATH OMPEACIICHUS TTOHSATHN;
yCTaHaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCUPUKAIIMU, OCHOBAHUSA IS
00001IIeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: yTBEPAUTEIbHBIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

e BBIABJIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOPEYHUS B
dakTax, JaHHBIX, HAOMIOMEHUAX M YTBEPXKACHUSIX;, MpeiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUU;

e JIeJaTh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U UHTyKTUBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJWUTH CaMOCTOSITEILHO JIOKA3aTeIbCTBA MATEMAaTHUYECKHX YTBEPKICHUMN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, TPUBOJAUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBHIBOJIbL;

e BbIOMpaTh croco0 peuieHus yuyeOHOU 3amauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
pemieHusi, BbIOMpaTh Hauboiee MNOAXOIAIIMM ¢ y4ETOM  CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUCB).



Bba3oBble nccienoBarejbcKe 1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUI  HHCTPYMEHT  IO3HAHUS;
bopMynupoBaTh  BOIPOCHI, bukcupylomye  OpoTUBOpEYHe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE U JIaHHO€, (OpPMUPOBATh THUIIOTE3Yy, ApPTyMEHTHUPOBATh
CBOIO MO3UIINUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIBLHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEAOBAHHE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHHUSA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXITy 00bEKTaMHU, SIBICHUSIMH, POIECCAMU;
CaMOCTOSITEILHO  (OpMYJIUPOBaTh 00OOIIEHHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOJMIOACHUS,  UCCIEJOBAHUS,  OLEHHUBATh  JOCTOBEPHOCTh
MTOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE MpoOIEcca, a TakkKe BbIJIBUTaTh
MIPEIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

2)

BBISIBIISAT Je(DUIIUTH HHGOPMAIUH, TaHHBIX, HEOOXOUMBIX ISl OTBETAa HAa BOMIPOC H
IUIS PEIICHUs 3aa4H;
BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHWUKOB pPAa3MYHBIX THUIIOB, AaHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIIOB U (GOpM
MIPE/ICTABIICHHUS,
CTPYKTYpHUpOBaTh HWH(MOpPMAIMIO, TPEACTABIATh €€ B pPa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OILICHWBATh HAAEKHOCTh HMH(OpPMAIMHM IO CAMOCTOSTEIHHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnvie KOMMYHUKAmMueHbvle oeticmausl, obecneuusaiom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCAL.
OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMU H
LEISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUSA II0 XOJYy PpEIICHUS 3a7auH,
KOMMEHTHPOBATH I10Jy4EHHBIN PE3yJIbTaT;

B XoAe OOCyXIeHHUs 3aJaBaThb BONPOCHI MO CYIIECTBY O0OCYXIaeMOil TEMBI,
po0JieMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJEH, HAllEJICHHbIC Ha MIOUCK PELLICHUS;
CONOCTABJIATh CBOM CYXIEHUA C CYXKACHUSMH JPYyTHX YYAaCTHUKOB JIHAJIOTa,
oOHapyXMBaThb pa3IM4M€ U CXOJACTBO TMO3UIMH; B KOPPEKTHOM Qopme
(dbopMyIIHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

[IPEACTABIATh PE3yJbTaThl PELICHHUs 3aJayd, OKCIEPUMEHTa, HWCCIEI0BaHMUs,
MPOEKTa; CAMOCTOSITEIBHO BHIOMPATh (OpMAT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTAlMN U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHu4ecTBO:

IIOHUMATb U HCIIOJIb30BATh IMMPCHUMYIICCTBA KOMaHIIHOﬁ )51 I/IHI[I/IBI/II[yaJIBHOﬁ pa60TBI
IIpu pPCUHICHHUU y‘lC6HBIX 3aa4; IpPUHHUMATb LECJIb COBMECTHOM ACATCIIBHOCTH,



IJIAHUPOBATh OpPraHU3alUI0 COBMECTHOW padoOThI, pacmpenessTh BHUABI padoT,
JIOTOBApUBATHCSA, OOCYXAAaTh MPOIECC U PE3yabTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbiXx (opMax paboTel (00CyxaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IMTYPMBD» U UHBIC); BHIMIOIHATH CBOIO YaCTh paOOThl M KOOPJAHMHUPOBATH
CBOU JCHCTBHS C IPYTMMU WICHAMU KOMAaHJbI; OLIEHUBATh KAa4€CTBO CBOETO BKJIaaa
B O0mmM TPOAYKT TO KpUTEpHsiM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynsamuenvle Oeticmeus, obecneuusarom  HopmMuposaHue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTAaBJIATH IJIAH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pelIeHus ¢ y4€TOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

BJa/JIeTh HaBbIKAMM TO3HABATEIBHOM pEQIEKCUU KaK OCO3HAHHUS COBEPLIAEMBIX
JAEUCTBUIM M MBICIUTENBHBIX IPOLIECCOB, MX PpE3ylbTAaTOB; BIAIETh CIOCOOaMHU
CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOLIECCa U Pe3yJibTaTa PELICHUs] MaTeMaTUYECKOU
3a/1a4y;

MPEABUNIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH pEIICHUH 3aJa4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa WUEIH U YCIOBUSAM, OOBACHATH MPUUYHHBI
JOCTHKEHUSA WIM HEJOCTHKEHHUS PE3YNbTATOB AESATENbHOCTH, HAXOAUTH OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMas, IIIOCKOCTb.
[IppuMeHATP AaKCMOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NP PEIICHUU

reOMETPUYECKHUX 3a]1ay.
OnepupoBaTh NOHATHUSAMH: MAPALICTBHOCT W MEPHEHAUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH.
KiraccuunupoBats B3aMMHOE PaCcIOIOKESHHE MPSIMBIX U INTIOCKOCTEH B IPOCTPAHCTRE.
OnepupoBaTh MOHATHAMU: JBYI'PAHHBIM YroJl, TpaHW JBYTPaHHOIO yriia, pedpo
JIBYTPAHHOTO yTJIa; TUHEWHBIM YToJl IBYTPAaHHOTO yTJia; rpajycHas Mepa JABYIPaHHOTO yria.
OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM ¥ HEBBIMTYKJIbIH MHOTOTPAHHUK,

9JICMCHTBI MHOT'OI'pDaHHHKA, HpaBHHLHBIﬁ MHOTOI'PaHHHUK.



Pacno3HaBaTh OCHOBHBIE BH/Ibl MHOTOIPAHHUKOB (MMUpaMUa; MpU3Ma, IPSIMOYTOJIbHbBIN
napajienenunesn, Kyo).

KnaccugunnpoBath MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIsl  KJacCU(pUKAIUU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKU, MPAaBUJIbHbIE MHOTOTPAHHUKHU; MpPSIMbIE U
HAKJIOHHbIE [IPU3MbI, NapaJlJICICIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKyIIasi MIIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB.

OOBSACHATH NPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METO/I CIIEIOB.

Ctpoutb ceyeHUsT MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBINOJHATh (BBIHOCHBIC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX (PUTYP: BU CBEPXY, COOKY, CHHU3Y.

Pemiath 3amauM Ha HaXOXJIEHHE TEOMETPUUECKHMX BEJIMYMH MO o0paslaMm Wuiu
aNropuTMaM, MPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PEMIEHUU CTaHJAPTHBIX
MaTEMaTUYECKUX 3a/1a4 HAa BBIUUCIECHUE PACCTOSHUN MEXIY ABYMS TOYKAaMHU, OT TOYKH IO
NpSIMOM, OT TOYKH JI0 IJIOCKOCTU, MEXK]Ty CKPEIIUBAIOIIUMHUCS MTPSIMBIMH.

Pemiath 3amauM Ha HaXOXJIEHHE TEOMETPUUECKHMX BEIMYMH MO o0paslaMm Wuiu
aNropuTMaM, MPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PEIIEHUU CTaHJAPTHBIX
MaTEMaTUYECKUX 3a7ad Ha BBIYMCICHHE YTJIOB MEXKIY CKPEHIMBAIOIIUMHUCS MPSMBIMHU,
MEXAY MPSMOM U IIIOCKOCTBIO, MEXKIY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIONIAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpHU3Ma, TUpaMuU/Ia)
¢ npuMmeHeHueM GOpPMYJT; BBIYUCIISATH COOTHOIICHHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI.

N3Bnekars, peoOpa3oBLIBATH u WHTEPIIPETUPOBATH nH(pOpMaIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYypax, MPEICTABICHHYIO HA YEePTEeKaX U PUCYHKaX.

[Ipumensate reomerpuyeckue (aKThl I PEIICHUS CTEPEOMETPUUYECKHX —3aj1ad,
MPEANoIaraloInX HECKOJIBKO IIAaroB PEIIeHUs, €CJIM YCIOBUS IPUMEHEHUS 3aaHbl B SIBHOM
dbopwme.

[IpuMeHsTH pOCTEINEe MPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpyBoAUTH TpPHUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE W >KU3HH,
pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[TpumeHsTh MOJIydeHHbIC 3HAHUS Ha MPaKTHUKE: aHAJTU3UPOBATh PealIbHbIE CUTYAIMH U
NPUMEHSTh W3yYCHHBIE TIOHSATHUSI B TIpOIlECCe IMOMCKAa pelIeHUs MaTeMaTHYECKU
chopMyIMpOBaHHOMN MPOOJIEMBI, MOJICIUPOBATh PEAIbHBIE CUTYAllUH Ha SI3bIKE TE€OMETPHUH,
UCCIIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM IT'€OMETPUUECKUX MOHSATUM U TEOPEM,
anmapara anreOpbl; pemaTh MNPaKTUYECKHWe 3a/layd, CBS3aHHBIE C HaXOXJECHUEM
F€OMETPUYECKUX BEJIMYMH.

11 KIIACC



OnepupoBaTh  MOHSTUSIMU: IIMHApPUYECKass  TOBEPXHOCTh,  oOpa3zyromiue
HWIMHAPUYECKON TMOBEPXHOCTH; IWJIMHIAP; KOHHMYECKash IOBEPXHOCTh, OOpa3yroume
KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BPAILCHUS.

KnaccudunmpoBats B3auMHOE pacronoxkeHue chepol U MIOCKOCTH.

OnepupoBaTh NOHATHIAMU: [APOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0SI, BEICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruncnsate 00bEMBI U TUIOIIAIA TTOBEPXHOCTEHN TEJl BpaIlleHUsI, TEOMETPUUYECKUX TEJI C
npuUMeHEeHUEM (HOpPMYIL.

OmnepupoBaTh MOHATUSMU: MHOTOIPAaHHUK, BIUCAHHBINA B cepy U ONMUCAHHBIA OKOJIO
cdepsl; cepa, BMcCaHHAas B MHOTOIPAHHUK WJIM TEJIO BPAIlEHUS.

BbIYMCIIATh COOTHOIIEHUSI MEXY TUIOIAASMU MOBEPXHOCTEN U 00BEMaMH MOJOOHBIX
TeN.

N300paxars u3zydyaemble (UTYpPhl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInoyiHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

N3Bnekars, UHTEPIPETUPOBATH u npeoOpa3oBbIBaTh uHdopmanuio 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTYpax, NPEICTABICHHYIO HA YepTekKaxX U PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh NEUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIa/1at0T.

[IpuMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBaTh NOHATHSAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIYy BEKTOPaMH, CKaISPHOE
MIPOU3BEJEHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

HaxonuTe cyMMy BEKTOPOB M MPOM3BEIECHHWE BEKTOpa HA YHUCIO, YIOJl MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIECHHE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JAEKAPTOBOW CUCTEME KOOPIHUHAT.

[IpumensaTe reomerpuyeckue (aKThl 1T PEIICHUS CTEPEOMETPUUYECKHUX 3ajiad,
MPEANnoIaraloluX HECKOJIbKO IAroB PEIIeHUs, €CIM YCIOBUS IPUMEHEHUS 3aJaHbl B SIBHOM
dbopwme.

PemaTte mnpocTeillie TeoMEeTpUYEeCKHME 3aJaud  Ha [PHUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha J0Ka3aTeIbCTBO MATEMATHMUYECKUMX OTHOIIEHUH W HaXOXKICHHE
F€OMETPUYECKUX BEJIMYMH MO oOpasliaM WK ajJropuTMaM, MPUMEHSS U3BECTHBIE METOJbI
MPU PEIICHUU CTAaHJAPTHBIX MAaTEMATUYECKUX 3a]1a4.

[IpuMeHATh MpoCTENIINE MTPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4.



[IpuBOaNUTE TPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAE MU JKHU3HU,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAIIbHBIE CUTYAIIUU U
IPUMEHSITh H3YyYEHHBIE IIOHATHS B NPOLECCE IIOMCKAa PELIECHHUs MaTeMaTUYECKH
chOopMyJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEalbHbIE CUTYallUU Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM IT€OMETPUUECKUX ITOHATUN U TEOPEM,

alrriaparta anre6pm; peuiatb IPAKTHYCCKHC 3aldddM, CBA3AHHBIC C HAXOXICHUCM
IrCOMCTPHUICCKHUX BCIIMYNH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoububie IIpakTnueckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI
pecypchl
BeejieHne B cTepeoMeTpHio 10 bubmorexa [JOK
s p P https://m.edsoo.ru/1c209e37
[IpsimMble U TIIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmorexa [[OK
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN https://m.edso0.ru/1c209e37
[lepneHUKyISIPHOCTD NPSAMBIX U 12 bu6muoteka [{JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
1 1
VYrubl MeXAy HPSMBIMU U IUIOCKOCTSIMU 0 https://m.edso0.ru/1c209e37
bubnuoreka [JOK
M 11 1
HOTOTPAHHHKH https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
1
OOBEMBI MHOTOTPAHHHKOR d https://m.edsoo.ru/1c209e37
IloBTOpEHME: ceUEHUS, PACCTOSIHUS U YTJIBI 4 1 bubmorexa HOK
P ' ds y https://m.eds00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMMbl

Ne i/

Tena BpameHus

OO0BEMBI TET

BCKTOpBI H KOOpJAHWHATHI B ITPOCTPAHCTBE

[ToBTOpenue, 0600IIEHNE,
cUucTeEMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Koan4yecTBo 4acoB

Konrtpoubnbsie IIpakTnueckue

Beero padoTbI padoThbI
12
5 1
10 1
7 1
34 3 0

DJICKTPOHHBIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [JOK
https://m.edsoo.ru/1c209e37

Bbu6nuorexa [JOK
https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37
bu6mmoreka [{OK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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