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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
FeOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAbHOTO U UICAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUaIlMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJ0BOI
NEeSITEIbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrieU(pUYHBIX TEOMETPUH, BO3SMOKHOCTH YCIIEHUTHOTO IPOI0JIKEHUsT 00pa30BaHuUs 110
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riyObOKO, €ci B JaJbHEWUIIEM BOSHHUKHET HEOOXOAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKU ammapaT Uil pelleHus MNpPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUUN
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
omnpeneN€HHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET PEIlIeHHUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMH oOOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHs Ha YpPOBHE CpeaHero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEAOBATEIPHO M MOCTYHATENbHO, C COOJOJICHUEM MPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 2 yaca B Heeno B 11
KJIacce, BCEro 3a JiBa roga ooyuyenus - 138 yueOHbIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTEpPEOMETPUH. TouKa, IpsiMasi, MIO0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTei. [IpocTeiimume mpocTpaHcTBEHHBIE PUTYPBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOH 110 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IJIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMusia, TPaHU M OCHOBAaHME NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH MHUPAMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U MpaBMIIbHBIN TeTpasp; KyO. IIpeacrasienue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMEeHTbl CUMMETPHUH B TUpaMuiax, NapaieienurneiaX, IpaBuiIbHbIX MHOTOTPaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MpaBWIbHON NMHUpamMuabl, TeOpeMa O IUloum@aau yceuéHHo mnupamunbl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, 00pa3ylolIe UWIMHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yl B KOOpAMHATax. Yroia Mexay BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MpOrpaMMmbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEPUIYIOTC:

I'pa:knanckoe BocnnuTaHue:

cOPMUPOBAHHOCTHIO ~ TPAKIAHCKOW TO3UIMH  OOYdYaIoOlmErocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIMCKOIro OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, TPOLEAYyp TPakTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMpOCHl M TIp.), YMEHHMEM B3aUMOJCUCTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMU M Ha3HAYCHUCM.

IlaTprnoTnyeckoe BOCIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON T'pa)TaHCKOW HIECHTUYHOCTH, YBAXEHHUS K MPOILIOMY U
HACTOSIIIIEMY POCCHUHCKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUSIM POCCHUUCKHUX
MAaTEeMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKECHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAaHHWEM JYXOBHBIX IICHHOCTEH  POCCHIICKOTO  Hapona; C(HOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHHUS, CBSI3aHHOTO C NMPAKTUYECKUM IMPUMEHEHHUEM
JOCTUKEHUM HAyKH W JIeATENbHOCTHIO Y4YEHOr0; OCO3HAHMEM JIMYHOTO BKIaJa B IOCTPOCHHUE
YCTONYHMBOTO OYyTyIIEro.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOUYAsl SCTETUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHH, PacCYXICHUMN; BOCIPUMMYMUBOCTHI0 K MAaTEMAaTHUYECKHUM aCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS MPUMEHSITh MaTEMaTUYECKUE 3HAHUSI B UHTEpPEcax 370POBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHUe, COAIAaHCUPOBAHHBIN PEXXUM 3aHIATUN M OTABIXA, pPeryispHas Qu3andeckas aKTUBHOCTD);
(U3MYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JAESITETLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS;, HHTEPECOM K Pa3IMYHBIM
chepaMm npodeccHOHANTBHON NEATENbHOCTH, CBSI3aHHBIM C MaTEMaTHUKONH U e€ TPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiied mpodeccuu U peaau3oBhIBATh COOCTBEHHBIE
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIlPaBJIECHHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYPhl, TOHUMAHUEM BIHUSHUS COIHMAIBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSHHE TPUPOJHON M COIMAIBHOW CpEIbl, OCO3HAHHWEM
rII00aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPoOieM; OpUeHTAIMel Ha TPUMEHEHHE MaTeMaTHIECKIX
3HAHUU 7Sl pelIeHHs 337a9 B 00JIACTH OKPYKAIOIIEH Cpeibl, TUIAaHUPOBAHMS MMOCTYIKOB M OIICHKU
MX BO3MOKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHUSA:



C()OPMHUPOBAHHOCTBIO ~ MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKH M OOIIECTBEHHOW MPAaKTHKH, MOHMMAaHHEM MaTeMaTU4eCKON HayKu Kak chepbl
YEJIOBEUECKOU JCATENIbHOCTH, 3TAOB €€ Pa3sBUTUSA U 3HAYMMOCTH U Pa3BUTH LIUBWIM3ALUU;
OBJIAZICHUEM S3BIKOM MAaTEMATHKU MU MAaTEMaTHYECKON KyJIbTYpOH KaK CPEACTBOM IO3HAHMS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISTh IIPOCKTHYIO U HCCIIEN0BATENIBCKYIO IEATEIBHOCTh HHANBUIYAIBHO U B
rpymnrme.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3ylOTCs  OBIAJCHUEM  yYHUBEPCAIbHBIMH NO3HAGAMENbHLIMU  OCeUCMBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — De2VAAMUGHbIMU
oelicmeusimu.

1) Vuueepcanvnvie nosnasamenwvhole Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 odyuaowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOUe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuei).

Ba3oBble joruyeckue aeiicTBus:

® BBIBISITH M XapaKTEPHU30BATh CYMICCTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy MOHATUSAMHU; (OPMYIUPOBATH ONpEAeNeHUs TOHATUM;
yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUKU, OCHOBAHUS U1 0000IIEeHUS U
CPaBHEHHUS, KpUTEPUHU TTPOBOJIMMOTO aHAIIN3A,

® BOCIHPHUHHMMATH, (HOPMYIHUPOBATh M MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIIHE; YCIIOBHBIC,

® BBIBISATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpeUHus: B (akTax,
TAHHBIX, HAONIOJCHUSX W YTBEPKICHUSAX; TpeiaraTh KPUTECPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JNEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIIbCTBA MATEMATHUECKUX YTBEPKICHUN (TIpSMBIC H
OT MPOTHBHOIO), BHICTPAUBATh APTyYMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BBIOMpaTh crHoco0 pemieHuss y4uyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BeIOUpaTh HamOoJee MOAXOAAIIUN ¢ y4ETOM CaMOCTOSITEIBHO BBIJIEICHHBIX
KpUTEPHEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

®  HCITOJIB30BATh BOIPOCKHI KaK MCCIIECIOBATEILCKH HHCTPYMEHT TIO3HAHMS; (POPMYITUPOBATH
BONPOCHI, GUKCUPYIOIIHE TIPOTUBOPEUHE, IPOOIEMy, YCTaHABIUBAThH UICKOMOE M JJAHHOE,
(hopMHUPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OO0BeKTa, SBICHUS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SBJICHUSMH, IPOIIECCAMU;

®  CaMOCTOSITENBHO (OPMYITUPOBATH OOOOIICHHS U BBIBOBI IO pe3yibTaTaM IMPOBEAEHHOTO
HaOJIO/IEHUs, HCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX pPE3YyJIbTaTOB,
BBLIBOJIOB Y O0OOIIIEHUN;



MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, a TAKIKC BBIABUIATh MPCAIIOJIOXKCHUSA O
€r'o pa3sBUTHUHN B HOBBIX YCIIOBUAX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATh J€QUUUTHI MHQOPMAIMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOIPOC M AJIS
pelieHus 3a1a4u;

BbIOMpaTh MH(GOpPMALMI0 M3 MCTOYHUKOB pPA3IMYHBIX THUIIOB, AHAJIU3UPOBATbH,
CHCTEMAaTU3HPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUAOB U (GOpM
NIPEACTABIICHUS;

CTPYKTYpUpOBaTh  HMH(OpMAIMIO, MPEACTaBIATh €€ B  pa3IuyHbBIX  (Qopmax,
WUTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAaA&KHOCTh HMH(OpPMAIMK TIO CaMOCTOSITENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvnvie KOMMYHUKAmMUHblEe Oelicméus, 006ecneuusaom coopmMuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBHSMH M LEISIMA
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B YCTHBIX U
NHCHhMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJy PELICHHs 3a/1aud, KOMMEHTHPOBATH
HOJTyYCHHBIH Pe3yJIbTarT;

B X07i¢ OOCYXXIEHHs 3a/laBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMO#l TeMbl, POOICMBI,
pelaeMoii 3a7auu, BHICKAa3bIBaTh MJICU, HAICJICHHBIC HA IMOKMCK PEIICHHUS; COMOCTABIISAT
CBOM CYXJEHHMSI C CYKICHUSIMU IPYTUX YYaCTHUKOB JIMaora, OOHapyXUBaTh pa3jinyue u
CXOJCTBO TO3UIMH; B KOPPEKTHON QopMe (GOpMyaHpoBaTh pa3HOTIACUS, CBOH
BO3paKEHMUS,;

MNpEACTABIATE PE3YIbTATHI PCHICHHA 3ada4du, JSKCIICPUMCHTA, HCCICIOBAHUA, IPOCKTA,
CaMOCTOSITENIHO BBIOMpaTh (OPMAT BBICTYIUICHHS C YYETOM 33/1ad IPE3CHTAlUU |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

MOHMMAaTh U HUCHOJIb30BATh MPEUMYILIECTBA KOMAH/IHOW W UHAWBUAYaIbHOW pabOThI MpH
pelieHny y4eOHbIX 3aJad; NPUHUMATh II€JIb COBMECTHOM JEsTeNbHOCTH, IIAHUPOBATH
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI pabOT, JOroBapUBaThC,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (0OCykJeHus, 0OMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE); BHIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JECHCTBUS C
JIPYTMMHU 4WI€HaMU KOMaHbl; OLIEHUBAaTh KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pecynamuensie Oeticmeus, obecneuusaom Qopmuposanue cMvlcI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHU.

Camoopranuszaums:

COCTAaBIISATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIBb:



e BJAJETh HABBIKAMH IIO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHIMA
U MBICIUTENBHBIX IPOLECCOB, MX PE3yJbTaTOB; BIAJETh CIOCOOAMHU CaMONPOBEPKHU,
CaMOKOHTPOJIS MPOLIECCa U Pe3y/bTaTa PEIICHU MAaTEMATUYECKOM 3a/1a4H;

® IIpPEABUJAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUH 33Ja4H, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HaWIECHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLIEHUBaTb COOTBETCTBUE pe3yiabTaTa LEIM U YCJIOBUSAM, OOBSICHITH IPUUYUHBI
JTOCTIDKEHUS WIM HEIOCTUIKECHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMUOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsMasi, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUS U3 HHUX IPU PELICHUH TeOMETPUYECKUX
3ajad.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuuuupoBaTb B3aMMHOE PacHOI0XKEHHUE IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMU: JBYIPAHHBIN yroj, FPaHy JBYTPAHHOIO yria, peOpo JBYrpaHHOIO
yrja; JIMHEHHBIM yroJl ABYrPaHHOIO YIJIa; rpalyCHasi Mepa IBYITpaHHOTO yIJja.

OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHUK, BBIMYKIBIM M HEBBINTYKJIbIH MHOTOIPAaHHUK,
AJIEMEHTHl MHOTOI'PaHHUKA, MIPABUIIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IHpaMHAad; IMpHU3Ma, MPSIMOYTrOJbHBIHI
napajuiesenurne, Kyo).

KnaccuunupoBaTs MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ul KilacCU(UKALUU (BBITYKIIbIE
U HEBBIYKJIbIE MHOTOI'PAaHHUKH; MPAaBUJIbHBIE MHOTOIPAHHUKH; INPSMBbIE U HAKJIOHHBIE ITPU3MBL,
napasJiesIenune bl).

OnepupoBath NOHATHAMU: CEKYIIas INIOCKOCTb, CEYE€HNE MHOTOTPAaHHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIE/I0B.

Crtpoutb ceyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIINOJHATH (BBHIHOCHBIE) IIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYUH MO oOpa3laM WU alropuTMawm,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PEIIEHUHU CTaHIapTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSTHUI MEXKIY ABYMsI TOUKaMH, OT TOUKH /10 IPSAMOM, OT TOUKH /10 TUIOCKOCTH,
MEXy CKPELMBAIOIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaXOXXJIEHHE T€OMETPUUYECKUX BEIMUYMH MO o0paslaMm WM alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI PU PEIIEHUHU CTaHIapTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIUMCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMHUCA MPSAMBIMH, MEXIY NPSMOM M IJIOCKOCTHIO,
MEXy TNIOCKOCTSIMH, ABYIPAHHBIX YIJIOB.

Bbruuciate 00bEMBI M IUIOINAAM HOBEPXHOCTEH MHOIOIpDAaHHMKOB (MpH3Ma, MUpaMHa) C
IpPUMEHEHHEM (DOPMyYJI; BBIUMCIATE COOTHOLIEHUS MEXIY IUIOMAAIMU MOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI.



W3BnekaTh, MpeoOpa3oBBIBATE W HHTEPIPETUPOBATh MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX QUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX.

[IpumensTh reoMeTpuveckue (GakThl UIsl  PEHICHHWs CTEPEOMETPUYECKHMX  3ajad,
MPE/IOIaraloliuX HECKOJIbKO IIaroB PEUICHUs, €CIM YCIOBHS NPUMEHEHHS 3aJaHbl B SIBHOU
dhopwme.

[IpuMeHSITh TPOCTEUIINE MPOTPAMMHBIE CpPEICTBA U  DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUSCKUX 3a7ad.

[lpuBoaMTH, TpPUMEpPH MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE U  IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHSITh TOMYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAIM3UPOBATH PEAbHBIC CUTYallUd U
NPUMEHITh ~ M3yYEHHBIC TMOHSATHS B  TPOIECCe  IMOWCKA  PEHICHHS  MaTeMaTUYeCKU
cOpMYIUPOBaHHOW TMPOOJIEMBI, MOJICIUPOBATh pEajbHbIC CHUTYallMH Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh IMOCTPOSHHBIC MOJICIA C HCIOJIb30BAHUEM TI'E€OMETPUYECKHUX IOHITUH H TEOpeM,
ammapara anreOpbl; perarh MPaKTHYeCKHE 3aJa4d, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYECKUX
BEJIMYHH.

11 KJIACC

OmnepupoBarh MOHATUSAMU: IHIMHIPUYECKAs MOBEPXHOCTh, 00pa3youe IUIHHIPUICCKON
MOBEPXHOCTH; MHMJIMHIP; KOHHYECKas IMOBEPXHOCTb, OOpa3yroIlMe KOHUYECKOH IMOBEPXHOCTH,
KOHYC; chepuueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (LMIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OMYUYEHUS TEJ BPALLEHUS.

KnaccudumupoBaTs B3aMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmnepupoBarh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTA;
IIapOBOI1 €10, OCHOBAHHME LIIAPOBOT'O CJI0S, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IUIOIIAZM TOBEPXHOCTEH Ted BpPALIEHUs, T€OMETPUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OmnepupoBarh MOHITHUSIMHU: MHOTOTPAaHHHK, BIIUCAHHBIN B Cepy U OMHMCAHHBINA OKOJIO ChEpHI;
cdepa, BIMCaHHAss B MHOTOI'PaHHUK WJIM TEJIO BpAILIEHHS.

BbIUuCIIATE COOTHOMIEHHS MEXTy TUIOIIASIMH [TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TeEJI.

N300pakaTh u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHEM TIPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBepXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJl BpaIlCHUS.

W3BnekaTh, MHTEPIPETHPOBATH W MPEOOpa3oBhIBATh WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1eHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpa Ha
YHCII0, O0BSACHATH, KAKUMH CBOWCTBAMH OHH 00JIaJafoT.

[TpuMeHSTH MPaBIITIO TTApaIUIEIICTUIIC A,

OmnepupoBaTh MOHATUSAMH: JI€KapPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOp, MOMAYJIb
BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOpa, Yol MEXIy BEKTOpaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPBI.



Haxoauth cyMMy BEKTOPOB M IPOU3BEIACHUE BEKTOPa HA YMCIIO, YTOJ MEXIY BEKTOPaMH,
CKaJIIPHOE TMPOU3BEICHUE, PACKIIAILIBATH BEKTOP 1O JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPABHCHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[MpumeHsaTh  reomeTpuveckue  GakThl UIs  PEIICHHS  CTEPEOMETPHUYSCKHX  3ajad,
[pPENOJIArafolMX HECKOJbKO IIAroB PEIICHHs, €CJIM YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOMN
dopme.

Perrate mpocreiiiine reoMeTpuuecKue 3aJadd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O
METOo/1a.

Pemath 3amaun Ha JI0KAa3aTeNbCTBO MATEMATHYECKUX OTHONICHHH W HAXOKICHUE
reOMCTPUYCCKUX BCJIWYHH I10 06pa311aM WM ajlropurMam, IMPUMCHASA HM3BCCTHBIC MCTOJbI IIPpU
PCIICHUHU CTAHAAPTHBIX MAaTCMATUUCCKHUX 3a/1a4.

[TpuMeHATh MpOCTEHININEe MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ad.

[IpuBoguTe mpUMEPB MAaTEMATHYECKUMX 3aKOHOMEPHOCTEM B NIPUPOAE U  KU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh MOJyYeHHbBIC 3HAHKS Ha MPAKTUKE: aHATU3UPOBAThH PEaIbHbIC CUTYAI[HH U IPUMEHSTh
U3y4YCHHBIC TIOHATHS B POIIECCE TIOMCKA PEIIICHUS MAaTeMAaTHYECKHA CPOPMYTUPOBAHHOM
po0JIeMBbI, MOJICTUPOBATH PEATbHBIC CUTYAIIMH Ha S3bIKE TEOMETPUH, UCCIICIOBAThH MOCTPOCHHBIE
MOJIEJIH C MCIOJIb30BAHUEM M€OMETPUUYECKUX MOHATHI M TEOPEM, armapaTa areOpbl; periaTh
MPaKTHYECKHE 3a/1a41, CBSI3aHHBIC C HAXO0XKICHUEM I€OMETPUYECKUX BETUYHH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacos JJIeKTPOHHBIE

(uudposbie)
0o0pa3oBaTe/IbHbI
e pecypchbl

Ne HaunmenoBanue
n/ pa3jiejioB U TeM Bcer Kontpoubnbr  IIpakTnyeckn
n NnporpamMmsl 0 e padoThl e padoThbl

BBeneuue B
CTEPEOMETPHUIO

IIpsimMbIe 1
IUIOCKOCTH B
IIPOCTPAHCTBE.
PoeTP 12 1
[TapannenbHOCTH
MIPSIMBIX U

IUIOCKOCTEH
IleprieHAMKYASAPHOCT

3 b TIPSIMBIX U 12
IUIOCKOCTEH

Yriel MeXIY
4 IPSIMBIMU U 10 1
IUIOCKOCTSAMU

5 MHoTrOorpaHHUKA 11 1




O0BEMBI
MHOTOTPaHHHKOB

[ToBTOpEHME:
7 CEUEHUs, PACCTOSIHUS 6

U yTJIBI
OBIIEE KOJIMYECTBO

YACOB I10 70
I[TPOTPAMME




11 KIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undgposbie)
pa3ie/ioB H TeM Kontpoabnubie IIpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMblI padoThI paboThI
pecypchbl
Tena BpameHus 48 1
OO0BEMBI TEN 20 1
Bekropsl u
KOOPJIMHATHI B 40 1
MIPOCTPAHCTBE
[ToBTOpEHHE,
0000111eHHE,
28 1
CUCTEeMAaTH3aIHs
3HAHU
OBUIEE
KOJIMYECTBO
68 4 0
YACOB I10
[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa v Hayalla MaTeMaTHYECKOT O aHanu3a, reomeTpusd. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomies C.b. u npyrue, AknpoHepHoe 00IIeCTBO

«3marensctBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
- Metonnyeckue pekomenaanuu k yueonuky Aranacss JI.C. 10-11 knaccsr; - [loypounoe

rianupoBanue K yueOHuky Atanacss JI.C. 10-11 kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- ege.fipi.ru/; - http://www.matematika-na.ru; - https://uchi.ru/ ; - https://resh.edu.ru/






