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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueGHOTro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa cpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
HPEABSIBISAEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHHUCKOTO 00pa30BaHUSL.
Peanmusanus  mporpamMMbel  00eCHEUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTb
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YJaIOLTHXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte y4eOHOro Kypca reoMETpHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHS
00ycJIOBJI€Ha NPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M HPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOydaromuxcs, (GOpMHUpPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yY€HHs IPYTUX Y4eOHbBIX IUCLUIUIMH.
PazButne y oOydaromuxcsi MpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
reOMEeTpUYECKUX a0CTpaKLuii, COOTHOIICHUN PEabHOIO U UEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUUM U B IPAKTHKE
croco0cTByeT (POPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS YYalllUXCs, a TaKXe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIsl aAaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BBIX IPEJIMETOB HAa YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIUIeHHE, (HOpMUPYyEeMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIACHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU pEIIeHHWH 33Jad €CTeCTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAThCA B IPOCTPAHCTBE MIPaeT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHEeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (QopMa OTpa)K€HUS OKPY’KaIOILIEro MHpa,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTUBHOTO  IpeoOpa3oBaHMs  JACHCTBUTENBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUAbI YUEOHON U TPYAOBOM
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(EeCCHOHANIBHO Ba)KHBIX KauyecTB, MO3TOMY aKTyalbHa
3agaya GopMHpOBaHUS Yy OOYHAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeMCTBUH, CTIEU(UIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEIITHOTO MPOIOJDKEHUST 00pa30BaHuUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpaMmma mo reoMeTpuu Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4arouuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKue YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HHU B COBPEMEHHOM 0011ecTBe. KpoMe 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh F€OMETPHIO
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Oonee ri1yO0KoO, eclii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
po(hecCHOHATTLHOM e TSIILHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCS PELICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTprun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TeJlaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXaxX, MOAEIAX U B PEaJbHOM MHUpE
MHOTOTPaHHUKU U TeJla BpallCHMUS,;

e OBJAQJCHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aiad; (pOpPMHUpPOBAHUE yMEHUS
IOPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a/J1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEM  oOydarommumxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTyalMsIX U IMPU H3YYEHUU IPYTUX YUEOHBIX MPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPHUMEHATh OCBOEHHBIN
FEOMETPUUYECKUH ammapar Uil pElIeHUus IPAaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajad, pelIaeéMblX Ha YypOBHE WHTYUTHUBHOIO [IO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HArJIAJHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesSTeNIbHOCTH. Pa3BuUTHE MpOCTPaHCTBEHHBIX IMPEACTABICHUM y ydwamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNS.

OcHoBHBIE coaepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpPOCTpaHCTBe», «Tena BpamieHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH paCIPEeIAeTCsl HE TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOyueHHs Ha YpPOBHE CpeIHEero oOIIero
o0OpazoBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
IIOCJIEI0BATEIBHO U IOCTYNATENbHO, C COONIIOJICHHMEM INPUHIMIA [PEEMCTBEHHOCTH, UYTOOBI



HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPHUUECKHX MPEICTaBICHUI 00yJaromumxcs,
pacmupsis u yriyomsist e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TpoCcTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX.

B3aumHoe pacrnosiokeHue IpsiMbIX B IIPOCTPAHCTBE: MEpPECEKaIOLUecs], napauiebHble U
CKpeluBawIuecss npsambslie. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B TMPOCTPAHCTBE; MAPAICTBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; YIOJ MEXKIY HpSMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TiockocTei. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTHU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CEYCHUH.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, TNPSIMBbIE TMapajUiebHbIE M TEPHEHIUKYJSPHbIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
MJIOCKOCTH. YTIBI B MPOCTPAHCTBE: YTOJI MEXKAY MPSIMOM M TJIOCKOCTHIO; JBYTPAHHBIM YTOJI,
JUHENUHBIN Yrojl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIE: PACCTOSHHE OT TOYKHU O
IUIOCKOCTH, PAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHaAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTU ABYX MIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

[lonsiTMe MHOTOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yronpHas nmpu3ma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, NpsAMOYTOIbHBIN MapauieNnenunen U ero cpoiictea. Ilupamuaa: n-yronpHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpuU3Mbl W nOupamuiabl. [IpaBuiibHBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOTPAHHWKA;, TMPaBWJIbHAS MPU3Ma W MpaBUIIbHAS
MUpaMK/Ia; MpaBUJIbHAS TPEyrojbHas MUpaMuIa U MPaBHIbHBIN TeTpasap; KyO. [Ipeacrapnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus NPU3MBI U
MAPaMUIBL.

CummeTpusi B TIPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSAMOM, TUIOCKOCTH.
DJIeMEHTB CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruucienue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsMOI mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIBHON MHpaMUABI, TeopeMa O IUlomaau yceu€HHoi nupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEM,
00BéMaMHU ITOJOOHBIX TEI.



11 KUIACC

Tesa BpalieHus

[{winHapuyeckass IMOBEPXHOCTb, 00pa3yrollue IMIMHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 0Opasyronias u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3ylolMe KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoHyc: OCHOBaHME M BepuUIMHA, 0Opasymoollas U OCh; IJIOLIA]b
OOKOBOM M IOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paaudyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. B3ammnoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cdepe; mIomanb chepsl.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LuIMHApa U KOHyca.

KomOuHnanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapaiiesienumnena u cieactsust u3 He€. O0bEM mummHIpa, KoHyca. O0BEM
11apa 1 Iiomaab chepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOMANSIMU TTOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

Ceuennss uumnuHApa (MapauleIbHO M NEPHEHIUKYJISPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/ALIee Yepe3 BepIINHY ), CEUSHHUS I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha minockoctu U B npocTpaHcTBe. C0KeHNe U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IIpaBmiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOPaMHU.
IIpssmMoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTtBe. KoopamnHarsl Bektopa. Ilpocreimme
3a7adyd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXAy NpsSMBIMH M IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS IMpOrpamMMmbl yueOHOro mpenmera «MaTemaTuka
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanue:

Cc(OPMHPOBAHHOCTBIO TIPAXIAHCKOW TMMO3UIMM OOYydYaloUerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABIEHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TIPakJaHCKOro oOIIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMIMHU M Ha3HAUEHUEM.

I[aTpuoTnyeckoe BocIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM Ipa)K1aHCKOW UJAEHTHYHOCTH, YBOKEHUS K MPOLIOMY
U HACTOALIEMY pOCCUUCKOM MaTeMaTHKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKUX MaT€MaTUKOB M POCCHUHCKOM MaTeMaTU4YeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTH>KEHUH B IPYyTUX HayKax, TEXHOJIOTUSAX, Cepax IKOHOMUKH.



JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapoaa; CcGHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU MU JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B IIOCTPOEHUE
yCTOMUMBOro OyIylIero.

JcTeTHYecKoe BOCIIUTaHue:

JCTCTUYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MAaTeMaTU4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCYX ACHUH; BOCIPHUUMYHBOCTHIO K
MaTEMaTHYECKUM aCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHUs MpPUMEHATh MaTeMaTH4YecKHe 3HAaHUA B HHTEpecax
310pOBOro U Oe30macHOro oOpasa >KU3HM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 37J0POBBIO
(3mopoBoe mMTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, pPErysspHas gusnueckas
aKTHBHOCTL); (1)I/ISI/I‘~IGCKOI‘O COBCPUICHCTBOBAHUS, IIPHU 3aHATUAX CHOpTI/IBHO-O3IIOpOBI/ITeJII)H0ﬁ
JESATEIIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3IMYHbIM
cdepam mpohecCHOHATEHON JIEATEIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oynyiei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa30BaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUU BCEH JKU3HU; T'OTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PCIICHUHU ITPAKTUYICCKUX 3a1a4 MaTeMaTHUYECKOHN HaITpaBJICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

Cq)OpMHpOBaHHOCTbm JKOJIOTHYECKOH KYJbTYpbl, INOHUMAaHWEM BJIMAHUA COLHAIIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
JI00aTbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJieM; OpUEeHTalMed Ha  I[pUMEHEHHE
MaTeMaTHYeCKUX 3HaHMUM JJI pelIeHHs 3a/ad B 00JaCTH OKPYXKAIoLIeH cpesbl, MIaHUPOBAaHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

C(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHON NMPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YeI0BEUYCCKOM JACATCIIbHOCTH, 3TAIlOB eé Pa3sBUTHUA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHUIIN3AllUU,
OBJIQJICHUEM S3BIKOM MAaT€MAaTHUKM M MAaTE€MaTU4YeCKOW KYJIbTypOHM Kak CPEACTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYK) M  HCCIEAOBATEIBCKYH JIESITEIBHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTEPU3YIOTCSI  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OCLICMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecneuusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCArwe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).

ba3oBbie Jiornyeckme A1eMCTBUA:

e BBIIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHSATHUI, OTHOILICHUH MEXIy MOHATUAMHU; (HOPMYJTUPOBATH ONPEACICHUS MOHSITHIA;
yCTaHABJIMBAThH CYIIECCTBEHHBIH MPU3HAK KIaCCH(pHUKAIMK, OCHOBAHHS JJIs1 0000IIeHHUs
U CpaBHCHUS, KPUTEPUHU TIPOBOMMOI0 aHAJIH3a,



BOCIIPUHUMATh, (DOPMYyIUpPOBaTh U MPEOOPa3OBBIBATH CYKICHHS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIC;

BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs B (haKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpelylaraTb KPUTEPUHU JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JlenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YEeHUH, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsiMble
U OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTALUIO, NPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBObI;

BbIOMpATh CIOCO0 pemeHust y4eOHOM 3ahauu (CpaBHUBaTb HECKOJIBKO BAapHUaHTOB
peleHns, BEIOUpaTh HanboIee MOIXOAALINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEICHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHSA:

WCIIOJIb30BaTh  BOINPOCHl KAk  HCCIEAOBATEIIbCKUA  WMHCTPYMEHT  TO3HAHUS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIUIO,
MHEHHUE;

MPOBOJAMUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, HCCIEAOBaHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBEeKTa, SBJICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKOAY 06’I)CKTaMI/I, SABJICHUSAMHU, ITPOLCCCaAMU;
CaMOCTOSITENILHO  (pOPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3yJIbTaTaM
MpOBeAEHHOTO HAOIIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUI;

IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC ITPOLECCA, 4 TAKIKEC BBIABUTATh NPCAIIOIIOKCHUA
0 €ro pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBIABJIATH Ile(i)I/IIII/ITI)I I/IH(i)OpMaIH/II/I, JaHHBIX, H€O6XOJII/IMI)IX IJi1 OTBETA Ha BOIPOC U
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIMYHBIX THUIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETHUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (OpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiMyHbIX (opmax,
WTIOCTPUPOBATH TpapUuecKy;

OLICHMBAaTh HAA&KHOCTh HMHPOpPMAIMM IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBIE OClICMEUs, 00eCnedusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATh CYXkIECHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETIMU
OOIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYX/IeHHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBbI, MPOOJIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaThb MJEH, HALCJIEHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMH JIPYTMX YYaCTHUKOB JHMaJiora,
0oOHapy’KUBaTh Pa3INUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyIHpoBaTh
pa3Horacusi, CBOM BO3PAKEHUS;



® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/lauM, SKCIIEPUMEHTA, UCCIIEJOBAHNUs, IPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS C y4€TOM 3a7ay IPE3CHTAUH U
0COOCHHOCTEH ayJUTOPHH.

Cotpyannuectso:

e [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOW pabOTHI
Opy  pelIeHUuH YYeOHBIX 3aJad; NPUHUMAaTh II€Jb COBMECTHOW JICSTEIBbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, paclpeneisTb BHIBI PadoT,
JIOrOBapuBaThCs, OOCYXIaTh MpPOIECC M PEe3ysNbTaT paboOTh; 0000IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4YacTBOBAaTh B IPYyMIOBBIX opMax paboTsl (00CykaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMbI» W WHBIC); BBIIOJIHATH CBOIO YacThb pPabdOTBl W KOOPAWHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHAMU KOMaH/bl; OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOIYKT IO KPUTEPHUIM, C(HOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolcio8bix

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.

Camoopranusauus:

® COCTaBJIATH IUIaH, AITOPUTM PEIICHUs 337a4yH, BHIOMPATh CIIOCOO pelIeHUs ¢ y4EToM
UMEIOLIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIBb:

e BIAJCTh HABBIKAMH IO3HABATEIbHOW pEQIEKCHH KaK OCO3HAHMS COBEPILACMBIX
JNEHCTBUH M MBICIHUTENBHBIX TPOLECCOB, HMX pE3yJbTaTOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa PElIeHUs MaTeMaTHYeCKON
3a/a4uu;

® [PEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTbH IPH PEIICHUH 3a/1a4M, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHWBaTh COOTBETCTBHE pe3ylbTaTa MEIH W YCJIOBUSAM, OOBSCHATH TNPHYUHBI
JOCTMDKEHUSI WIIM HEIOCTHMKEHUS Pe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATHIMH: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpuMEHSATh aKCHOMBI CTEPEOMETPUH M CIICACTBHS M3 HUX MPU PEHICHUH T€OMETPHUYECKUX
3a/1a4.

OnepupoBaTh MOHATHSIMHU: TAPAUICNILHOCTh W NEPHEHIMKYISPHOCTh TPSAMBIX |
IUIOCKOCTEM.

KnaccudumpoBats B3auMHOE pacnoiokeHHe IPSMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JBYCpPaHHBI yroj, TpaHH JBYTPAHHOTO yriia, pebpo
JIBYTPAHHOTO YTJIa; TMHEHHBIA yroj JBYTPaHHOTO YTiia; TpaJyCcHas Mepa JIByrpaHHOro yrJia.

OmnepupoBaTh MOHSATHSIMH: MHOTOIDAHHHUK, BBIMYKJIbI W HEBBIMTYKIBIH MHOTOIDaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIIbHBII MHOTOTPaHHUK.

Pacro3HaBaTh OCHOBHbBIC BHJbI MHOTOTPAaHHHKOB (ITUpaMH[Ia; MPHU3Ma, MPSIMOYTOJIbHBIN
napaenenunes, Kyo).

KrnaccuduimpoBarh MHOTOTpaHHUKH, BbIOMpass OCHOBAaHUS JUIS  KJIAcCH(pHUKAIUU
(BBIyKJIBIE W HEBBINYKIbIE MHOTOTPAaHHHMKH; IPAaBUJIbHBIE MHOTOTPAHHHKH; TPSIMbIE W
HaKJIOHHBIE PU3MBI, MTapaJUICIICITUTICIbI).



OnepupoBaTh MOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJL CIIEJI0B.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIEC) IUIOCKHE
YEepPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP: BHJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaMm WiId
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKUE METOJbl NIPU PEHICHWH CTaHAapTHBIX
MaTeMaTUYeCKUX 3a7jauy Ha BBIUMCICHHE PACCTOSHUN MEXIY ABYMS TOYKAMH, OT TOYKH JI0
OPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIINBAIOIIMMUCS MPSMBIMHU.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaMm WiId
QITOPUTMAaM, MPHUMEHSS HM3BECTHbIC AHAIMTHYECKHUE METOJbl NIPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHYECKUX 33/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSAMOM U TIOCKOCTBIO, MEXKITy IJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (OpMYJI; BBIYHCIATH COOTHOIIEHHS MEXIy IUIOIAASMU TTIOBEPXHOCTEH,
00BEMamMu MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTH
CUMMETPUU; IEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarp, MpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[lpumensaTe reomerpuueckue (akTbl Ui  pPEHICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEONIaralolIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOUN
dbopwme.

[IpuMeHsTh TpOCTeHIlne MPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHHMKAIIHOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUCCKUX 3a/ad.

[IpuBoauTh, TpHUMEpPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHUH B ICKYCCTBE.

[TpuMeHATh MOJTy4YEeHHBIE 3HAHUS Ha IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYalluH MU
OPUMEHSATh  HM3YYCHHBIE TOHATHS B  TPOIECCe IOWCKAa  pEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblEe CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
anmapara anreOpbl; penaTbh NpakTUYECKUE 3aJ1aui, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUYECKIX
BEJIMYMH.

11 KUIACC

OrnepupoBaTh MOHATUSIMH: HUATUHIApUYECKast TTOBEPXHOCTb, obpazyromue
WIMHIPUYECKON TTOBEPXHOCTH; IIHUIIMHIP; KOHUYECKasi TOBEPXHOCTH, 00pa3yrolue KOHHUECKOH
MMOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBON CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brraucisate 00bEMBI U TUTOMIAAM TIOBEPXHOCTEH TEN BpAIEHUS, TEOMETPUUECKUX TEJ C
npUMEeHEeHHEeM (hOpMYIL.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BIUCAHHBIM B cepy W OMUCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BBIYUCIATE COOTHOMICHHS MEXIY IUIOMAIIMUA MOBEPXHOCTEH W 00BEMaMH TMOJOOHBIX
TEN.



N300paxkaTh n3ydyaemble (GUIypbl OT PyKH M C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATE MH(OPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINOnHATE ACUCTBUSA CI0KEHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOXKEHUSI BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMHU: [I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJI MEXKIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJI MEXAY BEKTOpPaMHU,
CKaJISIPHOE MPOM3BEECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUYECKUX — 3ajad,
IIPEANOJIAraloIIMX HECKOJIbKO IIAarOB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiiire reOMETpUYECKHE 3a/1a4M Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOJa.

Pemate 3agaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHHH M HaXOXIACHUE
reOMETPUUECKUX BEJIMYMH 10 00pa3laM MU aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
pelIeHnH CTaHJapTHBIX MATEMAaTUYECKUX 3a1a4.

[TpuMeHATh NPOCTEHMIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHMKAL[MOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTe mpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIyYeHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATH PEANBHBIC CUTyalUd U
NPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM TI'€OMETPUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl; penaTh NPakTUYECKUE 3aaui, CBI3aHHbIE C HAXOXKAEHUEM IeOMETPUYECKUX
BEJINYMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudgposbie)
n/n NPOrpamMMbl Bcero 06H TPOJALHDIE pﬁaKT"quK"e o0pa3oBaTte/ibHbIE
padoTbl padoThI pecypes
bu6nmoreka [IOK
! Baezetne B crepeomeTpHio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmoteka [JOK
[MapaienbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSMHU 10 1 hitps://m.eds00.ru/1c209e37
bubnunoreka LIOK
° MrororpanHuiH 1 . https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
6 OOLEMEI MHOTOTPAHHHUKOR d . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSTHUS U YTIIbI 4 1 bubmorexa OK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘lCCKI/Ie 0BPA30BATETbHBIE
padoThbI padoThbI pecypes
bu6nmoreka [IOK
Tena ppaierns 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
ObnEmb Ten S 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1 bubsmorexa [IOK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpEHHE, 0000IICHUE, 7 1 bu6nmorexa LIOK
crucTEMaTH3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0
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