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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DelepatbHOr0 rocyaapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IMYHOCTH O0YUYAFOLIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U NPEIMETHBIX PE3YJIbTaTOB
00y4eHHUsl T€OMETPUU B HAIPABJIECHUU JIMYHOCTHOIO pa3BUTHUs OOydaroumuxcs, GpopMHUpoBaHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaroumuxcsi MpaBUIBHBIX INPEACTaBICHUN O CYIIHOCTH U IPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPaKLIUK, COOTHOIIEHUU PEAIbHOTO U WJCAIbHOTO, XapaKTepe OTPa’KeHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOTO MOJEIMPOBAaHMS B HAayyHOM II03HAHMM MU B IPAKTUKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBILLUIEHUSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro OOILero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GOopMHpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHHM ILETOYKU JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUeHTUPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusl yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEro MUpA,
yCIIOBUE  YCIHEHIHOIO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 0OBEANHSIET pa3HbIe BUABI yUeOHON U TPYAOBOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyeCTB, MO3TOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTIOTOBKE K MpPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPA3BUTHUE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH MPHUOOPETEHUSI U UCIOJIb30BaHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHN U
JecTBUH, crienu(UUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIIEUTHOTO IPOJIOJIKEHNs 00pa30BaHus MO
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA Uil OOYYarolIUXCs
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENIBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOXKHOCTh U3yYHTh TEOMETPHUIO
Oosee riybOKO, €cii B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue el OCBOCHUS MPOrpaMMBbl 00€CTIEUNBACTCS PEUICHUEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX U Tejlax BpallleHUus Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAOILIET0 MUPA;

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

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha [OCTPOSHUS Ha H300paKEHUsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

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

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUIN, KpUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyaHpoBaTb WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIOUEHHUE B KypC CTEPEOMETPUUN
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
omnpeneN€éHHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIUPYET MPOTEKAHHE HWHTYWTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipenmourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEIACTABICHHNA Yy YydYamuxcs B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET PEIlIeHHUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMH oOOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HATJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HATJISTHOCTH,
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 MPOCTpaHcTBe». DopMupoBaHHe JOTHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM M0 ToAaM 00yUeHUs, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUI 00yJarOIIXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepenmo B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM; YrOJI MEXKIYy IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (UIYpBl HAa MIIOCKOCTU: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IpsIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M INIOCKOCTBIO; ABYTPAHHBIM yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAaHHUKHU; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMUIbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO0. [IpencraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
APaMUJBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuaax, napajuienenuneaax, IpaBuabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, MuaroHanu, yrisl. [lnomans 60koBon
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

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

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomaib chepsl.

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 CcBoiicTBa 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,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYISPHO OCH), CEYEHHUsT KOHyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOM3BEIECHUE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakJaHCKOTO o0OIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCUHCKOW MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEM pOCCHUICKOro Hapoja; CchHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUil; BOCIPUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTU4YeCKHe 3HAaHUsA B HHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIIOOHUS; MUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHWEM
rJ100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  Ipo0JieM; OpHEHTaluued Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHMUHN I PelIeHHs 3a/1ad B O0JIACTH OKPYXKAroIled cpeipl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HAyKu Kak cepsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYH0O M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblesiornyeckueaeicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BBIIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adaun (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHns, BEIOUpaTh HanOOoJIee MOIXOMANINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrlencciieqoBare/ibCKUeCHCTBHUA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOIIUE MTPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTW4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0OBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® CaMOCTOATENBbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYECHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3MOXKHOC pa3BUTHUC MPOLECCCA, 4 TAKIKC BbIABUTaTh MPCANIOJIOKCHHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHHUSl B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaThb HACHU, HALCJICHHLBIC Ha TIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay IMpe3eHTAUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW paboThl, pachpenensrTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBbI» W HWHBIE); BBINOJHATh CBOK 4YacTh pPaOOTBI U KOOPAMHUPOBATH CBOH
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BOHUKHYTh IIPH PELICHUM 3aJaud, BHOCUTb
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAESITEeIbHOCTH, HAXOIUTh OILIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX MPU PELICHUU T€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSMH: TMApaUICIbBHOCTh M MEPHEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPAHHOTO yIiia; TpaaycHas Mepa JIByrpaHHOTrO yIJia.

OrnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHThl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOCHUS CEYCHHH, HCTIONMB3YSI METOJ CIICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHSATH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaum Ha HaxOXXJICHHE TEOMETPUUYECKUX BEIMYMH 110 o0pasimaMm Wiu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IABYMS TOYKAMH, OT TOUYKH 0
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJIEHHE TEOMETPUYECKMX BEJIUYMH 10 o0pas3iaM WiIn
aNropuTMaM, TPHUMEHSSA W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYECKHX 3a/lady Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOHIaASMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPHH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pPCIICHHA, C€CJIM YCJIOBHUA NMPUMCHCHUA 3alaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoauTh IIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh pealbHbIC CHTYyalldd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH PEATbHBIE CHUTYAllMd Ha S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OmnepupoBatb TOHSITUSMU: UIHHIpUYECKast MMOBEPXHOCTb, oOpa3ymomue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMIMHIP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yIONINe KOHHUECKON
MOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs.

KnaccudumupoBatrs B3auMHOE PaclofioKeHHE CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAIN TTOBEPXHOCTEH TeN BpaIEHUs, TEOMETPUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TMOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYHCHsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

M3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATH MH(POPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXKCHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHU 00J1a1af0T.

[TpuMeHsTh IPaBUIIO TapalIeICHUITe .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPEI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (akThl IS PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYCCKMX OTHOIICHHH W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]1aY.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOILECCe IMOWCKA  PEIICHHS  MaTeMaTUYeCKU
chopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYAllMd Ha S3bIKE TEOMETPHH,
HCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC C HAXO0XJICHUEM T€OMETPHY €CKHIX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHbIE

Ne HaumenoBaHnuepasieioB u (undpoBbIe)

n/n TEeMIIPOrpaMMbl Bcero KonTpoububiepadorsl  [IpakTnuecknepadoThl P
o0pa3oBaTejibHbIEPeCypPChI
http://azsoft.com/ru/for-

1 Bgenenue B crepeoMeTpUIo 10 schoolchildren-10-11-

g p p classes/4605-geometriya-
10-11-klass.html
[IpsiMBbI€ ¥ TUIOCKOCTH B
MIPOCTPAHCTBE.

2 12 1 https://1bz.ru/
[TapayesbHOCTBIPSIMBIX U HULPs. RLTUE
IIOCKOCTEH

3 Hep HeHHHIfyMpHOCTLHpﬂMHX 1 12 http://fcior.edu.ru
IUIOCKOCTEN

4 VYTIbl MEXKAY TPSIMBIMU U 10 1 1
IUIOCKOCTSIMHU

5 MHoOTrorpaHHHKH 11 1 https://Ibz.ru/

http://azsoft.com/ru/for-
schoolchildren-10-11-

6 O0Bé 9 1 1 ;

PEMBIMHOTOTAFHIKOB classes/4605-geometriya-
10-11-klass.html

7 [ToBTOpEHME: ceueHus, 4 1
paCCTOSIHI/ISI )41 er'II)I

OBIIEE KOJIMYECTBO HACOB I10 68 5 9

I[TPOT'PAMME
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http://azsoft.com/ru/for-schoolchildren-10-11-classes/4605-geometriya-10-11-klass.html
http://azsoft.com/ru/for-schoolchildren-10-11-classes/4605-geometriya-10-11-klass.html
https://lbz.ru/
http://fcior.edu.ru/
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11 KJIACC

KosaunvecTBouacoB JJIeKTPOHHbIE

Ne HaumeHoBaHuepasaejioB U (undpoBbIe)

n/n TEMIIPOrpaMMbI Bcero Kourpoabubiepaborel  IIpakTnueckuepadorsl P
o0pa3oBaTejibHbIEPeCypPChI
http://azsoft.com/ru/for-
schoolchildren-10-11-

1 T 12 1 ]
CJ1aBpATIeHI classes/4605-geometriya-
10-11-klass.html
2 OO0BEMBITEN 5 1 https://1bz.ru/
B .
3 CHTOPBI 1 KOOP/IHATEL B 10 1 1 http://fcior.edu.ru
MIPOCTPAHCTBE
http://azsoft.com/ru/for-
IToBTOpenue, 0600IIEHNE, schoolchildren-10-11-
4 . 7 1 )
CHCTEMATU3ALNA3HAHU N classes/4605-geometriya-
10-11-klass.html
OBIIEE KOJIMYECTBO YACOB I10 34 3 9
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTBouacoB

Temaypoka Bce  KoHTpoabHbiep
ro a00ThI

n/
n

OcHOBHBIE TOHATHUSA
CTEpEeOMETPUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. IIpaBuna
M300paKeHHS Ha
PHUCYHKaX: U300pakeHUs
IUIOCKOCTEHA,
napauIeIbHBIX MPSIMbIX
(OTpE3KOB), CepeAUHBI
oTpe3Ka

IIpakTHYeckuep
a0doThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(POBBICOOPA30OBATEII
bHbIEpecypchl

IlonsTns:

nepeceKaroIuecs

IJIOCKOCTH, 1
nepeceKaroIuecs mpsmas

U IIOCKOCTh

IlonsTns:

nepeceKaroIuecs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

U IIOCKOCTh

3HAKOMCTBO C
MHOFOFp aHHI/IKaMI/I,




n300pakeHune
MHOT'OTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauanpHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUAMHOTOrpaHHUKOB

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENH.
CeueHUsIMHOTOIpaHHHUKOB

ITousarue 06
AKCUOMAaTHYECKOM
[IOCTPOCHHUHU
CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPHUU: aKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEeOMETPUU: AKCHOMBI
CTEpEOMETPUU U




CIICACTBHUA U3 HUX

10

ITonsitre 00
aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

11

B3aumHoe pacnionoxenue
MPSIMBIX B MPOCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

12

13

14

[TapamienbHOCT IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPSAMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTD IPAMOI
U IJIOCKOCTH

Yruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

15

VYron Mexay NpsMbIMU B




IIPOCTPAHCTBE

16

17

18

Yroa MexIy NpsIMbIMA B
IIPOCTPAHCTBE. 1
[IpakTuueckaspadboTa
[TapamienbHOCTBITIOCKOCT

eil: 1
HapauIeIbHBICINIOCKOCTH

CBolicTBanapauiebHbIXIT
JIOCKOCTEM

19

[Ipocreiimne
IPOCTPAHCTBEHHBIE

(GUrypsI Ha MIOCKOCTH: 1
TeTpas’ap, Kyo,

napasesenumne;|

20
21

IToctpoeHnueceueHuit

ITocTpoeHneceueHni

22

KonTponsHas pabora no
teme "[Ipsmbie n
TUTOCKOCTH B
IPOCTPaHCTBE.
[TapannenbHOCTEIPSAMBIX
Y TUIOCKOCTEN"

23

[IepnieHAMKYIAPHOCTH
IIPSIMOM U INIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasienbHbIe U
NEePIEHAUKYIISIPHBIE K




IIJIOCKOCTH

25

26

27

[IpsimMble mapasnienbHble U
NEePIEHIUKYJIIPHBIE K
IJIOCKOCTH

[Ipusnak
MEePIEeHIUKYISIPHOCTH
IPSIMOM U TJIOCKOCTH

[Ipusnak
NEPIEeHIUKYISIPHOCTU
PSIMOM U TIIOCKOCTHU

28

Teopema o npsimoit
NEPIEHANKYIIIPHON
IJIOCKOCTH

29

30

31

32

Teopema o npsimoit
NEPIEHANKYIIIPHON
IUIOCKOCTH

TeopeMa o npsmoi
NEPIEHIUKYIIIPHON
IUIOCKOCTH
[lepnienqukyIsap u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSAMOH 10
IUIOCKOCTH
[lepnennukymnsp u
HaAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE OT IPSAMOH 10




IIJIOCKOCTH

33

[lepnienaukymnsip u
HAaKJIOHHBIE: PacCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH,
paccTostHue OT IPSAIMOU 10
MJIOCKOCTH

34

[lepnienaukymnsip u
HAKJIOHHBIE: PACcCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTostHue OT IPSAMOM 10
MIJIOCKOCTH

35

36

37

VYTIIBl B IPOCTPAHCTBE:
YTOJI MEXIY IPSIMOU U
IUIOCKOCTBIO
JIByrpaHHbIil yroi,
JIMHEUHBIN Yol
JIBYTPaHHOI'O yIjia
JIByrpaHHBIN yroJl,
JIMHEUHBIN Yol
JIBYTPaHHOI'O yIjia

38

[IepnieHAMKYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIIPHOCTH
JIBYX IIJIOCKOCTEM

39

[lepneHAUKYISIPHOCTD
IJIOCKOCTEN: MPHU3HAK
NEePIEeHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM




40

[IepnieHAUKYIAPHOCTD
MJIOCKOCTEM: TPU3HAK
MEePIECHANKYJISIPHOCTH
JIBYX IIJIOCKOCTEH

41

Teopema o
TPEXTIEPIICHIUKYIIIPAX

42

43

Teopema o
TPEXTIEPIICHIUKYIIIPAX
Teopema o
TPEXTIEPIEHIUKYISIpax

44

KonTtponpsHast pabora o
TeMaM
"IlepneHUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"V1ubl MeXAY NPSAMBIMU U
MJI0CKOCTSIMU"

45

46

ITonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JICMEHTBI
MHOT'OTPaHHUKA,
BBIITYKJIBIE U HEBBIYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOTOTPaHHUKA

[Ipusma: n-yronbHas
MpU3Ma; TpaHu 1
OCHOBaHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAs
MIPU3MBIL; OOKOBas 1
MOJTHASI TIOBEPXHOCTh




IIPU3MBI

47

48

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasulesIenuIel U ero
CBOMCTBaA

[Tupamua: N-yrojipHas
MUPaMHKJIA, TPAHH U
OCHOBAHHC HI/IpaMI/II[LI;
OoKOBas | IOJIHAS
HOBerHOCTI) HI/IpaMI/II[I)I;
[paBWIbHAsA U YCEYEHHAs
UpaMuIa

49

50

51

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOTOTPaHHHKA;
IIPaBWJIbHAS NIPU3Ma U
IIPaBWJIbHAS TUPAMMJIA;
IIPaBWJIbHAS TPEYTOJIbHAS
NUPaMKJIa U IIPABUIIbHBIN
TeTpa’ap; Kyo
IIpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTasp, JOAEKadIp U
MKOCadIIp.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO




52

53

54

TOYKH, IPSIMOI,
IJIOCKOCTH.
DJIEeMEHTHICUMMETPHUH B
nupamuaax,
napasuiesienuIenax,
MPAaBUJIbHBIXMHOTOTPaHHU
Kax

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUarOHaJH, yTJIbl

[Tnomans 6oxoBoOM
HOBEPXHOCTHU U MOJTHON
HOBEPXHOCTH MPSAMON
HPU3MBI, IUIOIIAb
OCHOBaHHUH, Teopema o
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI

ITinomans 60KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTHU MPaBUIIbHOU
MUpaMU/IbI, TEOpEMA O
IUIOIaA OOKOBOM
ITOBEPXHOCTH YCEUEHHON
MTAPaMUJIBI

55

56

KonTtponbHas pabora o
teMe "MHororpaHHuKn"

[TonsaTtue 00 00BEME.
[IpakTuueckas pabora

57

O6bEéMUpamMuIbI




58

O6BEMIHIpamMuIBI

59
60

O0BEMIIUPaMUIBI

OO6BEMIHIpamMuIBI

61
62

OO6BEMIPU3MEI

OO0BEMITPU3MBI

63

64

L

OO6BEMIPU3MEI
KouTponbpHas padora 1o

teme "OO0bEMBI 1
MHOTOTPaHHUKOB"

65

[ToBTopenue, 0600IEHNE
CHCTEMATHU3alUs 3HAHUH.
[TocTpoeHue ceyeHuii B
MHOTOTPaHHHKE

66

67

68

[ToBTopenue, 0600IEHNE
cUCTeMaTH3aIlns 3HaHUMH.
Brrunciienue paccTosHuiA:
MEXAY JBYMsI TOUKaMH,

OT TOYKH 10 IPSIMOM, OT 1
TOYKH J0 INIOCKOCTH,

MEXKY

CKPEIIMBAOIIUMHUCS

MPSIMBIMU

Htor OBaHKOHTpOHLHaSIpa6
oTa

[ToBTOpenue, 0600IIEHNEe
CUCTEMAaTH3alMsl 3HAaHUH.
Bpruucnenue yrios:
MEXIY




CKPEILIMBAIOIIUMUCS
PSIMBIMU, MEKTY MIPSIMOM
U TUIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne

n/
It

Temaypoka

Cdepa u map: nieHTp,
paauyc, IuameTp;
IJI0IIAdb
MOBEPXHOCTH ChHepsl
Bzaumnoe
pacmnoioxkeHue cepsl
Y IIOCKOCTH;
KacaTeJIbHast
IIJIOCKOCTH K cepe;
ionaab chepsl
N300paxkenue cgepsl,
nrapa Ha

mrockocT. CeueHUSIIIT
apa

Hunusapuaeckast
MOBEPXHOCTb,
oOpa3yrorue
LUJIUHIPUYECKOU
MOBEPXHOCTH, OCh
TWIMHAPUYECKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHUS
1 OOKOBas

KoanuecTrBouacos

Bce
ro

KoHTpoJibHbIEP
a00ThI

IIpakTHyeckuep
a00ThI

Jdarauszyue
HUA

JIeKTPOHHBbIeNU(POBBICOOPaA3OBATEb
Hblepecypchl




MOBEPXHOCTb,
o0pa3yro1as 1 ocb;
ionaab 60KOBOU U
MOJIHOM MMOBEPXHOCTHU

Nzobpaxenue
HUWJIMHAPA HA
mockocTH. Pa3zBéprka
uuiuHapa. CeyeHus
HUJIUHAPA
(TUTOCKOCTEIO,
napajuieIbHON WiIn
NEePIEHANKYIJIIPHON
OCH IIWJIMH]IPA)
Konnueckas
MIOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEPIINHA,
oOpa3syromas 1 oChb;
IUIoIaabs OOKOBOU U
MOJTHOM MOBEPXHOCTHU

VY ceu€HHBbIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh




10

N3o6pakenune koHyca
HAa MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTBIO,
napajieabHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
IIPOXOASIIEH uepes
BEPILUHY)

11

12

KoMmOunamms ten
BpaIieHus u
MHOTOT'PAaHHUKOB

MHOrorpaHHuK,
OMNMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIH B
TEJIO BpaIlleHUs

13

14

15

[TonsiTue 06 00BEME.
OcHOBHBIE CBOMCTBA
00BEMOB Te.
[IpakTnueckaspabora
OO6béMuMINHIpA,
KOHYca

O06béM mapa u
wiomanb chepsl

16

ITogo6HbIe Tena B
MIPOCTPAHCTBE.




17

COOTHOIIIEHUS MEXKTY
IJIOIIAISIMU
MMOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX
TelN

KontponpHas padora
o TemaM "Tena
BpaleHus" u
"O0BeMsI TET"

18

Bekrop Ha mi1ockocTu
U B IIPOCTPAHCTBE

19

20

CnoxeHue u
BBIYMUTAHUEBEKTOPOB

YMHO)KGHI/IeBeKTOP aH
aqyucIIo

21

22

23

Paznoxenue BekTopa
10 TpEM
HEKOMILIaHAPHBIM
BEKTOpaM.
[IpaBunonapannenenu
neaa

.Pemenue 3amauy,
CBSI3aHHBIX C
MPUMEHEHUEM MPABUIT
JIEUCTBUN C
BEKTOpPAMH.
[TpakTHueckaspabdoTa.

[IpssmoyromnbHas
cucTeMa KOOpJIMHAT B




MIPOCTPAHCTBE.
Koopaunatsel BekTopa.
[Ipocreiimue 3a1a4u B

KOOpAUHATax

24

Yron mexny
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

Breruncnenue yrios
MEXK]1y IPSMBIMH 1
IJIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBIN METOJI ITPU
peumeHun
F€OMETPUYECKUX
3a1a4

27

KonTtponbHas padora
no teme "BekTopsl u
KOOPJIMHATHI B
npocTtpaHcTae”

28

[ToBTOpEHwME,
00o0011IeHE U
CUCTEeMAaTH3aLHs
3HaHU. OCHOBHbBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
IUIAHUMETPUH

29

IToBTOpEHME,




30

31

32

000011IeHNE U
CHCTEMAaTH3alHs
3HaHuM. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3aIlH
3HAaHUU. 3agaun
MJIAHUMETPHUH U
METO/Ibl UX PeIICHUS

[ToBTOpEHUE,
0000111EHHE U
CHCTEMaTH3aIus
3HAHUN. 3agaun
TJIAHUMETPHUH U
METO/Ibl UX PeIIeHUS

IToBTOpEHNE,
o0o011eHue u
CHCTEeMaTH3aIHs
3HaHUi. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
CTepeOMEeTpUHU

33

34

NToroBaskoHTpoIbHA
spabota
IToBTOpEHue,
o0o011eHue u




CUCTeMaTui3alusa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 34
[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Marematuka: ajaredpa 1 Havyajaa MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11
KJIacChl: yueO./1J1s1 001meo0pa3oBaT. opranu3anuii: 6a3oBbiid u yrinyo:m. yposuu/ JI.C.

Amnanacsas.-M. : [Ipocsenienue. 2014.

METOANUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIS
Uzyuenue reomerpuu B 10-11 kmaccax: Metoauueckue pekoMmeHanuu k yue6.: Ku. mis

yuutenst/C.M. Caaksn.uza. M. Ilpocsemenue 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://fcior.edu.ru
https://1bz.ru/
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