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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIEHUH PEAbHOTO U WICATBHOTO, XapaKTepe OTPaKEHHS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYyYHOI'O MHUPOBO33PEHUS YUallUXCsS, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTalliid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornmueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(PECCHOHANIBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIINX 3HAYHUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

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

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

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

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 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 ammapar Uil pelleHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpenen€HHbIM 00pa30oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTelnbHble JuHUM Kypca «['eometpunm» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCP)KATeIbHBIM JIMHUSAM, HO W TI0 TOjJaM OOYYeHHsl Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHE TICOMCTPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIIECTBIISIIOCH
[OCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPHUHIINAIA MTPEEMCTBCHHOCTH, YTOObBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun orBoauTCs 2 4yaca B Heaemno B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETpUH. Touka, npsimMasi, MI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeIuMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiine npocTpanCcTBEHHbIE (PUIYpBl HAa MJIOCKOCTH: TETPAdIp,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O TPAMON INEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpanHuka. llpusma: n-yroasHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAs TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMuiax, napajuieienuneiax, paBIIbHbIX MHOTOIPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NHpaMuAbl, TeOpeMa O IUlom@aau yceu€HHo mnupamuiabl. [loHsTHe 006 00bEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[{winHapuyeckass IMOBEPXHOCTb, 00pa3yloolye IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMmuHIp: ocHOBaHUSA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yrollne KOHWYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYEeCKOoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyroollas U OCh; IUIOLIAJb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paauyc, IuUameTp; IJIOMIAJh IMOBEPXHOCTH cdepbl. BizaumHoe
pacriosiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomanb chepsbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHAPa U KOHYCA.

KomOuHanuu Tten BpalieHWss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAaHHBIA OKOJO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HJTH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cQepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

CeueHnss uMAMHIpa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUEHUS 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. C10’KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha 4ucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAHApHBIM BekTtopam. IIpasuiio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHu.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl Bektopa. IIpocreimmue
3a7a4d B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HpsIMBIMH U INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEICTaBICHUEM O MAaTEMAaTUUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IMnYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHAbIXa, peryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
100aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpUEeHTalMed Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMATUYECKOM KyJIbTYpOHM KaK CPEICTBOM ITO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3yIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIpPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOJMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU [UIsl BBISABIICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss yd4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



IMMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCCA, 4 TAKIKC BbIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

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

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh M HMHTEPIPETUPOBATh MH(OPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS;

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

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynnpoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUAM, cHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTILL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUYECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEeMaTUYECKHX 3a/1ay Ha BBIUMCIIECHUE YTJIOB MEXKIY CKPEIIMBAIOUIUMUCA MPSMBIMHU, MEXIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (GOpMyJl; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

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

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

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

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHBbIC CUTYAIlUHd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; pemaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaThb TIOHSITHSIMH WIMHAPHYECKAs MTOBEPXHOCTb, oOpazyroriue
IHHAPHYCCKOM MTOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHNIECKON
MOBEPXHOCTH, KOHYC; CheprudecKasi TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CErMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIaPOBO# CJIOHM, OCHOBAHKE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbruuciate 00bEMBI M TUIOMIAANM TIOBEPXHOCTEH Te BpAlllEHHs, TEOMETPUUCCKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BIUCAHHBIH B chepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIMCaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXY TUIOMAASIMU TOBEPXHOCTEH M 00bEMaMH MOITOOHBIX
Tl

N300pakaTh u3ydaeMbie (GHUTYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINOHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHU.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TFEOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB W YMHOXEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO apaJlICIICHIe .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS 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 JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIMYHMH 10 00pa3laM WM aJIrOPUTMaM, IPUMEHSSI U3BECTHBIE METOMABI MIPU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJC U IKHU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpPMYITMPOBAHHOW TPOOJIEMBI, MOICIUPOBATh pPEATbHBIC CHTYallUd Ha S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (LU(poBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBezeHue B cTepeoMeTpuio 10 0 0 https://resh.edu.ru/subject/lesson/4756/
HpHMHC H ITITOCKOCTH B
2 npocrpancTse. [lapamieapbHOCTh 12 1 0 https://resh.edu.ru/subject/lesson/6065/
MpsAMBIX U IIOCKOCTEN
1T .
3 °p HeHHHIfyMpHOCTI’ HPAMBIX 1 12 0 0 https://resh.edu.ru/subject/lesson/4724/
IIJIOCKOCTEN
4 ¥/TIBI MEAAY TIPIMBIMH i 10 1 0 https://resh.edu.ru/subject/lesson/6063/
IIJIOCKOCTAMUAU
5 MHOrorpaHHHKH 11 1 0 https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
6 OO0BEMBI MHOTOIPAaHHUKOB 9 1 0 https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/
IT : .
7 OBTOPCHHG: COTCHILL, patcrosmnt 4 1 0 https://resh.edu.ru/subject/lesson/4023/
YIJIbL
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
ITPO'PAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/

11 KJIACC

KoauyecTBO 9acoB
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 Tena BpameHus 12 0 0 https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4904/
) OBLEMEL e 5 1 0 https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
BeKTOpEL H KOOpAHHATEL B https://resh.edu.ru/sub?ect/lesson/5724/
3 HpoCTpaHCTEe 10 1 0 https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/
4 [ToBTOpenue, 06o00IICHNE, y 1 0 https://resh.edu.ru/subject/lesson/5731/
CHCTEMATH3AIM 3HAHHUH https://resh.edu.ru/subject/lesson/4911/
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/5731/
https://resh.edu.ru/subject/lesson/4911/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuna n3006pakeHust Ha PUCYHKaX: 1 0 0
n300pakeHMsI TIIOCKOCTEH, MapauIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1nI0CKOCTH,
MNepeCCKaromuecsd 1rnmpamMad U IjI0CKOCTb

IlonsTus: MEepeCCKaromurecs mI0CKOCTH,
NnepeceKkarommecsa npsAamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
N300paXeHIEe MHOTOTPAaHHUKOB Ha 1 0 0
PHUCYHKaX, Ha MPOSKIIMOHHBIX YEPTEIKaAX

HauanbHble cBeieHus 0 Ky0e U nupaMmue,
uX pa3BeépTKu U Mozenu. CedeHus 1 0 0
MHOTOTPaHHHKOB

HauanpHble CBEICHUS O KY6e " IupamMuze,

ux pa3BeépTku U Mozenu. CedeHus 1 0 0
MHOT'OI'PaHHHUKOB

[TonsiTre 06 akcHOMaTHYECKOM
MOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI 1 0 0

CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

10

11

12

13

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

B3anMHOe pacmoniokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILUBAOIIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTL MpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBC: MMApaAJUICIIBHBIC ITPAMBIC B
MMPOCTPAHCTBE; MAapAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpHMOﬁ )51
INJIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble IOCKOCTH

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM

19

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI
Ha TJIOCKOCTH: TETpa’ap, Kyo,




napaJuieIIeHIIe/]

20
21

[TocTpoenue ceuenuit

IToctpoenue ceuenuit

22

23

24

KonTponpHas padora o Teme "IIpsimbie
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"

[leprieHAMKYIASIPHOCTH NPAMOUN 1
IUIOCKOCTH: MIEPIEHANKYIISIPHBIE TPSMBIE B
MIPOCTPAHCTBE

HpHMLIC ImapayicJIbHbIC 1
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH

25

26

27

[Ipsimble napasenbHble U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH
[Tpu3HaK neprneHAUKYISPHOCTH MPSIMOKN U
IJIOCKOCTH

28

29

30

Teopema o0 psIMOM EPIIEHANKYIISIPHON
IUIOCKOCTH
TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH
TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

31

[leprieHAMKYISP M HAKJIIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

32

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

33

34

35

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TNIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

39

[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

40

41

[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx neprneHaAuKyIsIpax

42
43

TeopeMa o0 TpEX MepHeHANKYIApax

Teopema o Tpéx nepneHaAuKyIsIpax

44

KonTponbhas paboTa no remam
"TlepnieHIUKYJISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTIbl MeXay NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!

52 R 1 0 0
pEOpa, TuaroHaiu, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1 0 0
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 'I'<OHTp0J'H:Ha$I pa6?Ta o TeMe 1 1 0
MHororpaHHuKH
56 [Tonsitre 06 06BEME 1 0 0
57 O0BEM upamMu b1 1 0 0
58 O0BEM TUpaMu 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 Konrtponbnas pabora no reme "O6bEMBI 1 1 0
MHOTOTPaHHHUKOB"
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [TocTpoeHune ceuennii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1 0 0

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/1b TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh LIHJIMHIPUUYECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 ock; IIIOLaaAb OOKOBOW U
IIOJIHON TTOBEPXHOCTH

Yceu€HHbIi KOHYyC: 00pa3yronme u
BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh

10

N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHnus Konyca
(TUIOCKOCTBIO, MapalIeIbHON
OCHOBAHUIO, U IJIOCKOCTBIO, TPOXOAIIECH
yepes BEPIINHY)

11

12

KomOunanus ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHHK, OTIMCAHHBIH OKOJIO
cdepsl; cdepa, BcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM UIMHApa, KOHYCa

O06BEéM mapa u riomazab chepbt

16

[TomoOHbIE TENa B MPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY TUTOIIAITMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17

18

KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

BCKTOp Ha IJIOCKOCTHU U B IPOCTPAHCTBC

19
20

CrokeHne U BIUNTAaHHE BCKTOpPOB

YMHOXKEHHUE BCKTOpPA HA YUCJIO




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUU TEOMETPUYECKUX 3a7a4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

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

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
TUIAHUMETPUHU M METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1

39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU

33 HToroBast KOHTpOJIbHAsL paboTa 1

34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







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

* Maremaruka. ['eomerpus, 10 kimace/ Mepsnsak A.I'., Homuposckuii JI.A., [Tononckuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., ObmecTBo ¢ orpaHundeHHOM
oTBeTCcTBeHHOCTHIO M3natenbckuii nenTp «BEHTAHA-I'PA®y»; AknrionepHoe 00IIECTBO
«3marennbcTBO «lIpocBemenune»

Maremaruka. ['eomerpust, 10 xknace/ Mep3msik A.I'., Homuporckuii [[.A., [Tomonckuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., ObmecTBo ¢ orpaHudeHHOM
oTBeTCTBeHHOCTHIO M3natenbckuii ienTp «BEHTAHA-I'PA®y»; AkurionepHOe 00IIECTBO

«M3parenbpcTBO ((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Maremaruka. ['eomerpust, 10 knace/ Mep3msak A.I'., Homuporckuii /[.A., [Tonmonckuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., O0mecTBo ¢ orpaHunYeHHOM
oTBeTCTBeHHOCTHIO M3natenbckuii ienTp «BEHTAHA-I'PA®y»; AkiionepHOe 0OIIECTBO

«M31aTenbpCTBO «HpOCBeIJ_IeHI/Ie»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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