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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHMH,
OPeIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0yYarOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTHX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONIIECHUN PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHWUM U B IPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBIIUIEHUSI, HEOOXOIUMBIX JIJIS a/1allTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEro OOILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBIE€HHOCTH, TAK U T'yMaHUTAPHOI.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpHU H3YyYEHUU OO0YYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSL MPU pEIIeHUH 337ay eCTECTBEHHO-HAy4YHOIo IHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE MIPAeT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX AesaTenbHOCTH 4denoBeka. OpuEeHTalus yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMAIbHOrO OBITHS, (hopMa OTpaKeHUs OKPYXKAIOIEro Mupa,
YCIIOBUME  YCIEHIHOTO TMO3HAaHUS M  aKTHMBHOIO MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYAOBOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUaIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOr0 MBIIIJICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOJTOTOBKE K MPaKTHYECKON
JESTEIIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOydarommxcs depe3 obOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUM U
JefcTBUH, crienu(pUUHBIX T€OMETPUHU, BO3SMOXKHOCTH YCIELIHOIO IPOAOJDKEHHs 00pa30BaHus MO
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYarOLIHXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHUII HAa YpPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €Cli B JaIbHEHUIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIBTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAX M TejJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJENAX U B PEATLHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCy X JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICpKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHocoOHocTell — oOywaromumxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBILUICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUI  ammapaT Julsl pelleHus NpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJYYCHHBIC PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayalle €ro U3yuYeHHWs 3aJad, pellaeMblX Ha YPOBHE HWHTYWTHUBHOTO TIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pellIeHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE coaepkaTenabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKkTopsl u
KOOPJAMHATHI B MpoCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaensieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun oTBoAUTCS 2 yaca B Heaelnto B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roaa ooydenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHU CTOPOHAMH; YIOJI MEXKIY IPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuieNbHblE  IUIOCKOCTH;  CBOMCTBa
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIus (GUrypbl Ha IJIOCKOCTb.
IlepneHAUKYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBl MHOTOIPAHHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAHHUKY; pa3BEPTKa MHOrOrpaHHUKa. [Ipu3ma: N-yrosapHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yroiapHas
nupaMua, TPaHU M OCHOBAaHUE NHUPaMUIbI; OOKOBas W TMOJHAS TMOBEPXHOCTh MHUPAMUJIBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPeyrojbHas MUpamMuia U IpaBHIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus nOpuU3Mbl U
MMAPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneaax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IuUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOUICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyromas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B ipocTpaHcTBe. ClokeHne U BEIYUTAHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JCHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cuUcTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocteiimiue
3a/layl B KOOpJAMHATaX. YTrol Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brraucnenue yrioB MeXIy NPSMBIMH M IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEICTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX QYHKIMSIMU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMYECKOW KYyJIbTYphl, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa SKOJOIMYECKHMX  IpoOJieM; OpUEHTaluued Ha  NpUMEHEHHUE
MaTeMaTHUECKUX 3HAHMUHN Ui PEeLIeHUs 3a/a4 B 00JIACTH OKPYKAIOLICH Cpenbl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukar
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 00001IeHUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATbH, (HOPMYITUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® TIPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPHUBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BBIOMpaATh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINNA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® WCIOJB30BATh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHE;

® [POBOJIUTH CAMOCTOSITENIHO CIITAHWUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CaMOCTOATENLHO  (hopMynupoBaTh O00OOIIEHHMS H  BBIBOABI 10  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTUX YYACTHHUKOB OUajora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
MpU  peleHnH YYeOHBIX 3a7ad; MPUHUMATHh II€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenenarTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXJaTh TMpOILECC W Pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 PEIICHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOYKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MPU PELICHUU I€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSIMH: MAPAJUICIBHOCTG M TMEPIEHIUKYISPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU MABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIN YroJl IBYTPAHHOTO yTiia; TpaaycHas Mepa JIByTpaHHOTO yIJia.

OrnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIJIBIH MHOTOTPAHHUK,
AJIEMEHTHl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMTyKJIbIE M HEBBIMYKIble MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OrnepupoBaTh MOHIATHAMU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METO]] CJICIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIONHSATH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemares 3amaum Ha HaxXOXJIECHHE TEOMETPUUYECKUX BEIMYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS HW3BECTHBIE AHAIMTHYECKHE METOJIBl TPH PEIIEHWH CTaHIApPTHBIX
MaTE€MaTUYeCKUX 3aJad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY JIBYMs TOYKAaMH, OT TOUKH JO
NPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEXKY CKPEIIUBAIOUTUMUCS MIPSMBIMHU.

Pemares 3amaum Ha HaxXOXJIEHHE TEOMETPUUYECKUX BEIMYMH IO o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIMTHUYECKHME METOAbl IpPH PELIEHWH CTaHIAPTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YTJIIOB MEXKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU, MEXIY
MPSIMOM M MIIOCKOCTBIO, MEXKY MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (OpMYJI; BBIUUCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTRBE.

[IpuMeHATh MOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSIMU: HUIHHIpUYECKast MOBEPXHOCTb, oOpa3yromiue
[IWIHHIPAYECKON TTOBEPXHOCTH; IMIMHP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yronie KOHHISCKON
MOBEPXHOCTH, KOHYC; CheprUuecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUS.

KrnaccudumupoBars B3auMHOE pactoyioKeHHe CPephl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BBI4ucnaTe COOTHOIIECHUS MEXKIY IUIOMIAASMHU MOBEpPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUCHHSI TEJI BPAIICHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTekaX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEIONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYUTAHHS BEKTOPOB U YMHOXCHHS BEKTOPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, IPUMEHsSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBOAUTH TPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJC U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
chopMynUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpHIo 10 https://skysmart.ru/
g P P https://ege.sdamgia.ru/
) [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE. 12 1 0 https://skysmart.ru/
[MapanebHOCTh IPSMBIX M IJIOCKOCTEH https://ege.sdamgia.ru/
[MeprieH AMKYIAPHOCTD MPSIMBIX K https://skysmart.ru/
3 L 12 0 0 .
IIJIOCKOCTEMN https://ege.sdamgia.ru/
https://skysmart.ru/
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0 httgs: / /eq:.s damaia.ru/
https://skysmart.ru/
5 M 11 1 0 ;
HOTOTPAHHHIIH https://ege.sdamgia.ru/
https://skysmart.ru/
6 O0né 9 1 0 .
DEMPI MHOTOTPAHHHIKOB https://ege.sdamgia.ru/
7 IToBTOpEHME: cEeUeHUsI, PACCTOSHUSA U YIJIIBI 4 1 0 https://skysmart.ru/
P ' P y https://ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHme pa3aesioB U TeM nudpoBbIe
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
https://skysmart.ru/
1 T 12 0 0 ’
©J1a BpAIlCHI https://ege.sdamgia.ru/
https://skysmart.r
2 O0BEMBI TEN 5 1 0 ttps://skysmart l.J/
https://ege.sdamgia.ru/
3 BexTops! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 0 hitps://skysmart.ru/
p P pocTp https://ege.sdamgia.ru/
4 IToBTOpenue, 0600IIEHNE, y 1 0 https://skysmart.ru/
CHCTEMATHU3ALINS 3HAHUI https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE

padoThI padoThI pecypesI

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX: 1 0 0
n300pakeHMs IIIOCKOCTEH, MapauIeIbHBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI0CKOCTb

IlonsTus: NepeceKarommecs mI0CKOCTH,
nepecekaromumecs npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
N300paXeHIEe MHOTOTPAaHHUKOB Ha 1 0 0
PHUCYHKaX, Ha MPOEKIIHOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 KyOe U nupamuse,
uXx pa3BEpTKu U Mozenu. CedeHus 1 0 0
MHOTOTPaHHHKOB

HauanpHbl€ CBEICHUS O KY6C " nupamMuze,

ux pa3BeépTKu U Mozenu. CedeHus 1 0 0
MHOT'OI'PaHHHUKOB

[TonsiTe 06 akcHOMaTHYECKOM
MOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI 1 0 0

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akCHOMATHYECKOM
IIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

B3anmuoe pacnoioxkeHue npsmMbIX B
IIPOCTPAHCTBE: IepeceKaromuecs,
[apajuleIbHbIE U CKPEILIHUBAOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: MMApPaAJUICIIBbHBIC ITPAMBIC B
MMPOCTPAHCTBE; MapaAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
IIJIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMU B ITPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble TIOCKOCTH

CBoiicTBa napajiCJIbHbIX IIOCKOCTEM

19

[Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI
Ha TJIOCKOCTH: TeTpasp, KyoO,




napaJuieIIeHIIe/]

20
21

[Toctpoenue ceueHuit

IToctpoenue ceuenuit

22

23

24

KonTponpHas padora o Teme "Ipsimbie
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"

[leprieHAMKYISAPHOCTH MPAMOUN 1
IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE

[Tpsimble mapanieabHbie U
MEPIECHIUKYISIPHBIE K MJIOCKOCTH

25

26

27

[Ipsimble napaienbHble U
NEPIEHAUKYISIPHBIE K INIOCKOCTH

[Tpu3Hak neprneHuKyISIPHOCTH IPSIMON U
IJIOCKOCTH
[Tpu3HaK neprneHAuKYISIPHOCTH MPSIMOM U
IJIOCKOCTH

28

29

30

TeopemMa o0 psIMO¥ ITEPIIEHANKYJIIIPHOU
IUIOCKOCTH
TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH
TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

31

[leprieHAMKYTSIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

32

HCpHCHI{I/IKy.HSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

33

34

35

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM J10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKAY
HpHMOﬁ H IIITOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIByTPaHHOIO yTria

JIByrpaHHbIi yroi, TMHEHHBIN yroi
JBYTPaHHOIO yrja
[IepnieHIMKYIAPHOCT IIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIJIAPHOCTU ABYX
IJIOCKOCTER

39

[IeprieHAMKyYIAPHOCT INIOCKOCTEN:
MPHU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

40

41

[IeprieHAMKyYIAPHOCT INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx NepneHAUKYIApax

42
43

Teopema o Tp€x nepneHANKYISIpaxX

Teopema o Tpéx NepneHANKyYIIpax

44

KonTponbhas pabota no remam
"IlepneHIMKYISIPHOCTD MPSIMBIX U

w1ockocTe" u "YTibl MeXAY IPSIMBIMU U




IocKoCTAMHA"

45

46

47

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: N-yroypHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAKJIOHHAS
IPU3MBI;, OOKOBAsI U MOJIHASI TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: N-yrospHas nMpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yceu€HHas upamMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMua u
NpaBUJIBHBIN TeTpasap; KyO

50

IIpencraBnenue 0 mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp U
MUKOCa3p.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B TUpaMUAax,
napajuieienuneaax, MpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 R 1 0 0
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOM MOBEPXHOCTHU U IMOJTHON
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MIPABWIILHOW IMHUPAMHUJIBI, 1 0 0
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 'I'<OHTpOJ'IBHa$I pa6?Ta 1o TeMe 1 1 0
MHoOrOorpaHHUKH
56 [Tonsitre 06 06BEME 1 0 0
57 O0BEM TUpPaMHUTBI 1 0 0
58 O0BEM TUpamMu bl 1 0 0
59 O0BEM TUPAMHUTBI 1 0 0
60 O0BEM TUpaMHuIbI 1 0 0
61 O0BEM pU3MBI 1 0 0
62 O06BEM npu3MBbI 1 0 0
63 O0BEM TTPU3MBI 1 0 0
64 KonrtponbHas pabora no reme "O6bEMBI 1 1 0
MHOTOTPaHHHUKOB"
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITHIS
65 3HaHui. [TocTpoeHune ceuennii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Beruncienne pacCTOsIHHA: MEXTY 1 0 0

JIByMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT




TOYKH 0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpoJBbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunciieHne yrioB: MExXmay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
MIPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IJIOLIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[HunuHapudeckas TOBEPXHOCTb,
o0pa3yromne HUIHHIPHIECKON
MMOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3zséptka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIEPIICHAUKYIISIPHON OCH IIMIIMHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHUYECKOH IMMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHUS MEX/y TUIOIAISIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






