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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yuebHOTO Kypca «['eomeTpus» 0a30BOTO ypOBHS s
obyuarommxcss 10 —11 xkmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
TOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPETHETO 00IIEro 00pa3oBaHMUs, C
y9E€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBABIIEMBIX K MATEMATHIECKOMY
00pa30BaHMIO, U TPATUIUN POCCHIICKOTO 0Opa3zoBaHus. Peanusammsi mporpamMmbl
o0ecrieunBaeT OBIAJCHUE KIIOYCBBIMU KOMIICTCHIIUSAMHU, COCTABIISIFOIIIMMHA OCHOBY
JUISL  CaMOpPa3BUTHS W HENPEPHIBHOTO  00pa3oBaHMs,  IIEIIOCTHOCTH
OOIIEKYyTbTYPHOTO, JIMYHOCTHOTO U IIO3HABATCIIBHOTO PAa3BUTHSA JUIHOCTH
oOydJarommxcs.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIeOMETpHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U
MPEAMETHBIX PE3YyIbTATOB OOYYEHHUSI T€OMETPUH B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcsa, (opmupoBaHus G(YHKIUOHATLHOM MaTeMaTHYEeCKOM
I'PaMOTHOCTH, U3YUYEHUS APYTUX YUEOHBIX NTUCUUILIMH. PazButue y oOyvarommxcs
MPaBUIBHBIX MPEACTABICHUI O CYIIHOCTH W MPOMCXOXKICHUH T'€OMETPUYECKUX
aOCTpakilfii, COOTHOIIEHUH pEaJbHOTO U UACAITBHOTO, XapaKTepe OTPaXKEHUs
MaTEMATUYECKON HAYKOU SIBJICHUU U TPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO0 MOJEIMPOBAHNS B HAYYHOM MO3HAHUU U
B [IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS yUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOAMMBIX [JIsl aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBisieTcss OJHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CpPEIHErO
oOmero oOpa3oBaHMs, TaK Kak O0OecHeuynBaeT BO3MOXKHOCTb H3YYEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAIMIPaBICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbllUIEHHE, (GOPMUPYEMOE NPU H3YYEHUU OOYYaIOIIUMHUCS
MOHATUMHBIX OCHOB T'€OMETPUHU U TIOCTPOSCHUHU IIEMOYKHU JIOTUUECKUX YTBEPKIACHUN
B XOJIE PEIICHHUS TEOMETPUUYECKUX 3a/a4, YMEHHUE BBIJABUTAaTh U ONPOBEPraTh
TUIOTE3bl  HEMOCPEJICTBEHHO  MCIOJB3YIOTCS  IpPU  pElIeHUuH  3a]ad
€CTECTBEHHOHAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (U3HUKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATENbHOCTH 4enoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COIHMaJIbHOrO ObITHS, (popma
OTPaXKEHHUSI OKPYXKAIOUIETO MHUPA, YCIOBUE YCIEUIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpazoBanus  AedcTBUTENbHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMH
oOpa3zamMu 00beIMHSAET pa3HbIC BUIbI YYEOHOW U TPYAOBOU ACATENBHOCTH, SIBISETCS
OJIHUM M3 TPO(PECCHOHAIIBHO BAXKHBIX KauyecTB, IMOATOMY aKTyalbHa 3ajaua
dopMupoBaHus y  OOy4arOUMXcs MPOCTPAHCTBEHHOTO  MBINUICHHUS — Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIJICHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAESTEIHHOCTU 10 MHOTUM HaIIPaBJICHUSIM.
Llens ocBoenus: mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE o0OydeHuss — oO0mieoOpa3oBaTeIbHOE U  OOIIEKYJIbTYpHOE pa3BUTHE
oOyuJaroluxcs yepe3 odecreueHne BO3MOKHOCTH MMPHUOOPETEHUS U UCTIOTIB30BaHUS
CHUCTEeMATHYECKHIX TeOMETPUUECKHUX 3HAHUHN U JCHCTBUHN, CIICU(PUIHBIX TCOMETPHH,
BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHUSI 00pa30BaHUs IO CIELUATBHOCTSAM, HE
CBSI3aHHBIM C MTPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPUHU.
[Iporpamma 10 reomeTpuu Ha ©0a30BOM YPOBHE MpeIHA3HAUYECHA JIs
OOyYaroIuXcsl CpeIHEN MIKOJIbI, HE MCTIBITHIBABIINX 3HAUYUTEILHBIX 3aTPYIHECHUI
Ha YpOBHE OCHOBHOTr0 0011ero oopasoBanus. TakuM oOpa3om, oOydaroniygecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
celMPUKON TeOMETpUU U HEOOXOIUMBIE NIl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro0, 0HM IMEIOT BO3MOXKHOCTh M3YYHTh TEOMETPHIO OoJiee TITyOoKo, eCin
B JalbHEUIIEM BO3HUKHET HEOOXOIWMOCTh B TCOMETPUYECKHX 3HAHUSAX B
npo(hecCUOHATBHON e TEIbHOCTH.
JlocTmKeHHe 1LeM OCBOEHHUS MpPOrpaMMbl OOECHEUMBAETCS pEIICHHEM
COOTBETCTBYIOIMUX 3adad. [I[pUOpUTETHBIMU 3ajja4aMU OCBOCHHS Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:
- (opmupoBaHue mnpenCTaBICHHUS O TEOMETPUM KaK YacTh MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MHPOM;

+ (opMmupoBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX U TellaX BPAIICHHS KaK
O BAOXKHEWIIIUX MATEeMaTHYECKUX MOJIEISIX, MO3BOJISIONIMX OIUCHIBATH U
M3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« (dopMmupoBaHWE YMEHHs paclO3HAaBaTh Ha 4YEPTEKax, MOJACNIAX U B

peaTbHOM MHUPE MHOTOTPAHHHKH U TeJla BpaICHUS;

OBJIaJICHUE METOJIaMH PEIICHUA 3a7ad Ha TMOCTPOSHUSI Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
« (opmupoBaHme yMeHUS ONEPUPOBATH OCHOBHBIMH TMOHSTUSMU O
MHOTOTPpaHHHUKAaX M TeJaX BPaIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

- OBJAJCHUE  aNrOPUTMAMU  PEIICHHS  OCHOBHBIX  THUIIOB  3ajlay;

dbopMHUpOBaHUE YMEHHS MMPOBOIUTH HECIOXKHBIC JOKA3aTEIbHBIC



pacCyXJIeHHs B XOJ€ PCELICHHsS CTEPEOMETPUYECKHX 3aJad U 3a1ad C
IIPAKTUYECKUM COJEPKAHUEM;

Ppa3BUTHUE UHTEJUICKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUYaIOUTUXCS,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIIIJICHUS;

+ (opmupoBaHHe (PYHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHE PacO3HABATh MPOSBIICHUS TEOMETPUUYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX >KU3HCHHBIX CUTyalUsX U IPU U3YyYECHHUU
OpYTUX  Y4YeOHBIX  IPEIMETOB,  MpPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHpOBaTh X Ha SI3bIKE T€OMETPUU U CO3/1aBATh
FEOMETPUYECKUE MOJEIN, MPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar Uil peLIeHUus IIPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIIPETUPOBATh U OLICHUBATH IIOJIYYEHHBIE PE3YIIbTaTHhI.

OTIMYUTENHEHON OCOOEHHOCTBHIO MPOTPaMMBbI SIBISIETCS BKIIOYEHHE B KYypC

CTEPEOMETPUM B HAUYaJIe €ro U3y4eHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTUBHOIO
NO3HaHMs, U ONpeAeNEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOI'O MBIIICHHUS,
CTUMYJIMPYET NPOTEKAaHNE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K NAIbHEUILIEMY
W3YUYEHHUIO IPEAMETA.

[IpennoureHue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHS, TO
€CTh TEOPETHYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
peAMETHONIPAKTUIECKOM JIeATEIIbHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTABICHUN y yYallIUXCs B Kypce CTEPEOMETPUU MPOBOJUTCA 33 CUET PEIICHUS
3a/lay Ha CO3/laHWe MPOCTPAHCTBEHHBIX O0Opa30B M 3ajlad Ha ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o00Opazamu. Co3ganue oOpaza NPOBOAUTCS C OMOPOM Ha
HaIJISIHOCTh, a OTIEpUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJICYEHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro0 UCXOAHOTO COACPIKAHUSL.

OcHoBHBIE cofepkaTeabHbie TUHUU Kypca «Ieomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaeHus»,
«BeKTOpBI U KOOPAMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpeenseTcsi He TOJIBKO MO CoJiepKaTeIbHBIM JIMHUSM, HO U 10 ToJaM 00y4YeHUsI
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

Conepxanue oO0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil mporpamMMbl, pacOpenesiéHHbIM MO0 TojJaM OOy4eHHs,
CTPYKTYPHUPOBAaHO TaKuM 00pa3oM, 4YTOOBI OBJIAJICHUE TEeOMETPHUUCCKUMU
MOHATUSIMU U HaBBIKAMM OCYILECTBIISIIOCH MOCJIEA0BATENBHO U MOCTYNATEIbHO, C
COOJIIO/IEHUEM TMPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUYAIUCH B



OOIIYI0 CHCTEMY T€OMETPUYECKHUX MPEACTABICHUN 00yUYaIOIIMXCs, PACIIUPSIsl U
yrayOnsis e€, 00pasys MpoYHbIe MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpun otBoauTcsa 2 yaca B Hezxenmo B 10 kiacce u 1 yac B
Heaenmo B 11 kmacce, Bcero 3a aBa roja oOydenwus - 102 yueOHBIX yaca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATUSA  CTEpeoMeTpuu. Touka, TMpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHUHU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHoe pacronokeHue IpsMBIX B IIPOCTPAHCTBE: II€peceKaroluecs,
napajuiejibHble M CKpelmBaromuecss npsmele. [lapamiensHOCTh TIPAMBIX U
IUIOCKOCTEH B  IIPOCTPAHCTBE: IAapauICJIbHBIE IpsAMBIE B  IIPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX MNPSIMBIX; NAPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAY TMPSIMBIMH B IPOCTPAHCTBE.
[TapajuteIbHOCTD IJIOCKOCTEN: MTApAJUICIIbHBIE INIOCKOCTH; CBOMCTBA NAapaJlIEIbHbBIX
iockocteit. [Ipocreiinue npocTpancTBeHHbIE GUTYPHI HA TJIOCKOCTH: TETPAdp,
KyO, MapasuieNenume; IOCTPOEHUE CEUEHHM.

[lepnieHIUKYISAPHOCTD NPSAMOW M IUIOCKOCTHU: MEPICHANKYIISPHBIC NPSIMbIEC B
IPOCTPAHCTBE, IMpPSMbIE IAPAJUICIbHBIE W MEPHECHAMKYISPHbIE K IIJIOCKOCTH,
MPU3HAK TMEPICHAMKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeEMa O MpAMOMN
NEPIECHINKYJIIPHOW TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYIPAHHBIA  YroOJl, JIMHEHMHBIM yrojJ JBYTPAHHOTO  YIJIa.
[leprieHIUKYIISIp M HAKJIOHHBIE: pACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM IO THIOCKOCTH, MPOEKIMs (UTYpPhl HA TIIOCKOCTh. [lepneHanKynspHOCTh
IUIOCKOCTEN: MPHU3HAK MEPIECHAUKYISAPHOCTH NBYX IUIOCKOCTEM. TeopemMa O TpEX
MEPIICHIUKYIISPAX.

MHororpaHHuKH

[ToHATHE MHOTOIpAaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: Nn-yrospHas
pU3Ma; TPaHW U OCHOBAHWS TIPHU3MBI; TIpsSiMasi M HAKJIOHHAsI MPU3MBI, OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapayutenenurnen, IIPSAMOYTOJIbHBIN
napajuiejieniune U ero coucrtnaa. Ilupamuaa: N-yrospHas nupaMuaa, rpaHy U



OCHOBaHME MUPAMHJIbI; OOKOBAs U MOJTHAs MOBEPXHOCTh MUPAMUJIbI; MPABUIIbHAS U
yCeu€HHas NHUpaMuaa. OJEMEHTbl MNpu3Mbl W nupamuasl. [IpaBuibHbIE
MHOTOIPAHHHUKU: MOHSTUE NPABUIBHOTO MHOTOTPAaHHUKA; MpPaBWIbHAS MpHU3Ma U
MpaBWIbHAs MNHpPaMHAA; MPaBWIbHAS TPEYTroJbHAs MHUpPAMHUIA W MPABWIbHBINA
teTpa’ap; kyO. I[lpeacrtaBieHne o TpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nozekasap u ukocasap. CeueHus: IpU3Mbl U IUPAMHUIBI.

CummMeTpuss B NMPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUU B TUpaMuaax, NapajiesIenuIe1ax, IpaBuiIbHbIX
MHOTOI'PaHHHKAX.

BrluncneHre 3JIeMEHTOB MHOTOTPAHHHMKOB: péOpa, AUaroHaliv, YIJIbL.

[Tnomanps G0KOBOW MOBEPXHOCTU W IOJHOW MOBEPXHOCTH NMPSMOM NPU3MBI,
IUIOIIAIb OCHOBAHUI1, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOi pu3msbl. [1nomans
OOKOBOW MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHON MUpaMUIbl, TEOpEMa O
oA yceu€HHOU nupaMuibl. [lonsTue 06 00b€Me. OOBbEM TUpaMUabL, IPU3MBI.

[logoOHbie Tema B npoctpaHcTBe. COOTHOWIEHUS MEXAY IUIOLAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tena Bpamenus

[Humuaapuaeckas MTOBEPXHOCTb, oOpazyroriue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHAPUYECKON ToBepxHOCTH. LlunmuHap: ocHoBaHus U
OOKOBasi TMOBEPXHOCTb, OOpasyromas M OCh;, IUIOMIaJAh OOKOBOM M TIOJHOU
TTOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOocTU. KOHyC: OCHOBaHUE U BeplilivHa, 00paszyromias
1 OCh; IIJIOIa/Ih OOKOBOM U IOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromime
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUaMeTp; IUIOMIAJlb MOBEPXHOCTH CQEPHI.
B3aumHoe pacnonioxkenue cepbl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
IJI0IIAAb CEpPHI.

N3o0pakeHue Te BpalleHus Ha IOCKOCTH. Pa3BEpTKa IUIMHIpa U KOHYCA.

KomMOwnHaruu Ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJi0 cepsl; cepa, BnucaHHas B MHOTOTPAHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06béme. OcHOBHBIC CBOMCTBa 00BbEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJILHOTO MapaliesienuIeia v ciecTBrs u3 He€. O0bEM HUIUHAPA, KOHYCA.
O0BEM mapa u wiomaab chepsl.



[logoOubie Tena B mnpoctpaHcTBE. COOTHOUIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenus uanHApa (MapajiesibHO U MEPIICHIUKYIISIPHO OCH), CEUCHUS KOHYCa
(mapasienbHOE OCHOBAHMIO M MPOXOJISIIEe Yepe3 BEPUINHY), CEUCHHUS 11apa.

BekTOopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocT U B nipocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PasnoxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBunmo mapamnenenumnena. Pemenune 3amay, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JeHCTBUM ¢ BekTopamu. lIpsiMmoyrojibHas cucreMa
KoopauHaT B mpoctpaHcTtBe. Koopaunatel BekTopa. [lpocteitmue 3amaum B
KOOpJIMHATax. YTroja Mexnay Bekropamu. CKalspHOE NpPOU3BEICHHUE BEKTOPOB.
Briuncnenue yrioB Mexay OpsSMbIMU U TIOCKOCTAMHU. KoopamHaTHO-BEKTOPHBIM
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro MpeaMeTa
«MaremaTnka» XapakTepru3yrTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YyYaroIerocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€HA POCCHMCKOro 0O0IlecTBa, MPEICTAaBIECHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIICHUI,
IpoLenyp TPaxAaHCKOTO oOmecTBa (BBIOOPBI, OMNPOCHI WU TPp.), YMEHUEM
B3aUMOJICUCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON UJICHTUUYHOCTU, YBAKCHUS K
IIPOLJIOMY U HACTOSIIEMY POCCUMCKON MaT€MaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
K HMCIOJIb30BAHUIO 3TUX JIOCTHKEHUM B JPYTrUX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHU HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHWEM K MHUpPY, BKIIOYAs 3CTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pEIICHUN, PACCyKICHHUI; BOCTIPUUMUYHUBOCTHIO
K MaT€MaTUYECKHUM aCIlleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSIThH MaTEeMaTHYECKHUE 3HAHUA B
WHTEpecax 30pOBOTO M 0€30MacHOT0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUN U
OTJIbIXa, peryJisipHas pu3NUecKasi akTUBHOCTD); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM AEATEIBHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  cepam  MPodeCCHOHATBHOW  NIEATENBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW U €€ MPUJIOKEHHUSIMU, YMEHUEM COBEPILATh OCO3HAHHBIN BHIOOD



Oyaymieir mpodeccnn © pealn3oBbIBaTH COOCTBEHHBIE J>KU3HEHHBIC IJIaHBI;
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TPOTSHKEHUHM BCEH KU3HU, TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1ad MaTeMaTHIeCKON HalpaBIEHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYpPhl, TOHHUMAaHWEM BIIUSHUS
COILIMATbHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMAIBLHOM
Cpembl, OCO3HAaHWEM TJIOOAJTBHOTO  XapakTepa OSKOJOTUYECKHX MpoOseMm;
OpUEHTaleld Ha TPUMEHEHUE MATEMaTHYCCKUX 3HAHWUU JUIsl pElIeHus 3amad B
00J1acTH OKpY’KaIOIIEH cpeibl, INTaHUPOBAHUS IMMOCTYIIKOB M OIICHKH X BO3MOXHBIX
MOCJIE/ICTBUMN JUISI OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW  OOIIECTBEHHOM  MpAKTHKW, MOHUMAaHHEM
MaTEeMaTHYeCKOH HaykKh Kak c(depbl YeloBEUeCKOW AESITCIIbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYMMOCTH JUIsI Pa3BUTHS I[HMBIJIM3AIIMU; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MAaTeMAaTHYeCKOW KyJbTYpOll KakK CpPEICTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOEKTHYIO M HCCICIOBATEIBCKYIO IEATEIHLHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl Yy4€OHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OClCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosnaeamenwvuvie  Oeticmeus, — obecnedusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 o00yyanwuxcsa (0ceoeHue
Memo008  NO3HAHUSL — OKpyJcamwe20  Mupa;,  NpUMEeHeHue  J102UHecKux,
uccie0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

Bba3oBble joruueckue 1eMCTBUSA:

BBIABJISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKN MATEeMAaTHYECKUX
O0OBEKTOB, TOHATHNA, OTHOIICHWH MEXIy MOHATHAMHU; (OPMYIHPOBATH
OTpENCICHUS  TOHATHUN, yCTaHABIMBATh  CYIICCTBEHHBIH  IPHU3HAK
Kiaccu(ukay, OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIpUHUMATh, (opMynupoBaTh W  NpeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE WU OOIIUE;
YCIIOBHBIE;

BBISIBJIATH ~ MATEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopeurss B (akTax, JAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSIX;
IpeJyIaraThb KPUTEPUU ISl  BBISIBICHUS 3aKOHOMEPHOCTEHN U
MIPOTUBOPEUNH;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEJIbHO JIOKA3aTeIbCTBA  MAaTEMaTUYECKHUX
YTBEPKJICHUM (MIPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHUIO,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE
CY>XJEHHUS U BBIBOJIbI,

BBIOMpATh CMOCO0 pemieHusi y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOIANIUN ¢ Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ncciiegoBarejbcKkue 1eCTBUA:

UCITIOJIB30BaTh BONPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (DUKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HUCKOMOE€ M  JlaHHOe, (OPMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO
O0BbEeKTa, SBJICHUSA, MPOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SABJICHUSIMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOJIBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOACHMSI, MCCIEAO0BaHUs, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIIECHMI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE DPA3BUTHE MpOLIECCA, a TAKKE BBIIBUIaTh
IPEATOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH Je(OUIUTH MHGOPMAIINH, TAHHBIX, HEOOXOANUMBIX JJIs OTBETA Ha
BOIIPOC U JIJI PEIICHUA 3a]1a4u;

BBEIOMpaTh  WHGOOpPMAIIMI0O W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POpPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

CTPYKTYpHpPOBaTh UH(POPMAIIKIO, MIPEACTABIATh €€ B pa3IMUHbIX PopMax,
WLTIOCTPUPOBATH TpadUyuecKy;



2)

OILICHUBATH HaJIEKXHOCTh uHopmaruu 1o
CaMOCTOSATEIEHO C(OPMYIMPOBAHHBIM KPUTEPHSIM.

Yuusepcanouvie  KOMMyHukamueuwle  Oeticmsus,  o0decneuusaom

C@OpMUpO@ClHHOCWlb COUUAIbBHbLX HABBLIKOB 06)/'-1611‘01/(41/066'}1.

OO01menue:

BOCIPUHUMATh U (POPMYIHPOBATh CYK/IECHUS B COOTBETCTBUU C YCIOBUSIMU
Y LEJIIMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATh IOJyYE€HHBIN PE3YJIbTaT;

B X0JIe 00CYKJeHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auu, BEICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pelIeHus; CONOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYrux
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOI (popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTAaBIATh  PE3yJbTaTbl  PEHIeHWs  3aJadd,  SKCIEPUMEHTA,
UCCJIEI0BaHUs, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATH (hOpMAT BBICTYILJICHUS
C Yu€TOM 3a/1a4 Mpe3eHTAUU U OCOOECHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh M UCTIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ UHIMBUTyaIbHON
paboThl MpU pemieHuH YYEOHBIX 3a7ad; NMPUHUMATh IIeJIb COBMECTHOM
NESATEeITbHOCTH, IUIAHUPOBaTh  OPraHU3AIMI0 COBMECTHOW  paboThI,
pacmpenenath BUAbI padOT, JOroBapuUBaThCs, OOCYXKAAaTh MPOLECC H
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYMIOBBIX hopMax paboThl (00CykaeHHS, 0OOMEH MHEHUIA,
«MO3TOBBIE IITYPMbI» W WHBIE); BBHINOJHATH CBOK YacTh pPaOOTHI M
KOOPJMHUPOBATH CBOM JCHCTBUS C APYTHMH YJICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOETO BKJaga B OOMMHA MPOAYKT TIO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBHSI.

3) Vnusepcanvnvie pezynamuensie oeticmeus, 0becneuusarom Gopmuposanue

CMbBICII06bIX YCMAHOBOK U HCUSHEHHbLIX HABLIKOB JTUYHOCMU.

Camoopranusanus:

COCTaBJISAThH TUIAH, AJITOPUTM pPElISHUs 3aJ1au, BBIOUPATh CIIOCOO PeIICHUs
C y4€TOM HMEIONIMXCS PECYPCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUMN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pe(pﬂeKCI/II/I KaK OCO3HaHMH
COBCPIIACMBIX I[GﬁCTBHfI U MBICIIUTCIIBHBIX ITPOUCCCOB, UX PC3YJIbTATOB,



BJIQJIETh CIIOCOOAMM CaMOITPOBEPKHU, CAMOKOHTPOJIS MPOLIEcca U pe3yipTaTa
peleHns MaTeEMaTHIECKOM 3a1auu;

*  NOPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTaHHBIX, HAJEHHBIX OIINOOK, BBISBIICHHBIX TPYIHOCTEH;

+ OILICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBHUSAM, OOBSICHATH
IIPUYUHBI JTOCTH)KECHUS WM HEIOCTHIKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OnepupoBath MOHATUSMU: TOUKA, MPAMAs], IIOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh MOHATHAMU: TAPATICITBHOCTS M MEPIECHANKYIISIPHOCTD TPSIMBIX
U IIJIOCKOCTEH.

KnaccudumnmpoBaTe B3aMHOE paCHOJOKEHUE MPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: IBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTiia, peopo
JIBYTPAHHOTO yIJa; JIMHEWHBIM Yrojl JBYTPAHHOTO YIja; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKJIBIN
MHOTOTPAaHHHUK, JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBIN MHOTOTPAHHUK.

Pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMHpaMUjIa; TPU3MA,
NPSIMOYTOJIbHBIN MapajuiesienuIe, Kyo).

Knaccudummupoarb ~ MHOTOTpaHHUKHM,  BBIOMpasl ~ OCHOBaHUS IS
Kiaccuukanuy  (BBIMYKIbIE W HEBBIMYKIbIC MHOTOTPAHHUKH, IPABUIIbHBIC
MHOTOTPAHHHUKH; TIPSIMBIC U HAKJIIOHHBIC PU3MBI, TTaPAJIJICIICITHIICIBI ).

OnepupoBath MOHATHIMHE: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH IPUHIIUIIBI IOCTPOCHHSI CEUYSHHH, NCIOIB3YST METO/T CIICIOB.

Ctpoutb ceueHnss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIOIHSATE (BBIHOCHBIE)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHH3Y.

Pemate 3a7aun Ha HAXOXKJICHUE TEOMETPUIECKUX BEJIMYMH MO 00pas3Iam min
aITOpUTMaM, TIPUMEHSS W3BECTHBIC AHAIMTUYECKUE METONbl TpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/la4 Ha BBIYMCICHUE PACCTOSIHHA MEXIY IBYMSI



TOYKAMH, OT TOYKH JO TPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEMIMBAIOIIUMUCS MTPSMBIMHU.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPUUECKUX BEIMYMH 10 00pasiaM WiH
QITOpPUTMAM, TIPUMEHSS W3BECTHBIC aAHAJTUTHYECKHE METOAbl TIPHU PEIICHUU
CTaHIAPTHBIX MaTeMaTWYCCKUX 3aJad Ha  BBIYHCICHUE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCS TPSAMBIMH, MEXAY TMPSAMOA H  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucisate 00BEMBI M TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nUpaMuia) C IpUMEeHEeHHEM (POPMYIT; BBIYHCIISATH COOTHOIICHHUS MEXK Ty TUTOIIA ISIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarth TOHATHUSMHU: CUMMETPHUS B MPOCTPAHCTBE;, IIEHTP, OCb U
MJI0CKOCTh CHMMETPHH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTeKax U
PUCYHKaX.

[TpumMeHATh TeoOMeTpudecKre GaKThI IJIs PEIICHUS CTEPEOMETPHUUCCKUX 3a/1ad,
MIPEAIOJIarafoIIiX HECKOJIBKO IIaroB PEIICHHS, €CITH YCIOBUS MPUMEHEHUS 3a/1aHbI
B sSIBHOM (hopme.

[IpumeHnsTh IIPOCTEUILINE IIpOrpaMMHBIE cpencraa v
AJIEKTPOHHOKOMMYHUKALIMOHHBIE CUCTEMBI MPU PELUICHUHA CTEPEOMETPUUYECKUX
3a1ad.

[IpuBOaUTH mpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U
’KU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATs TONYyYEHHBIE 3HAHUS HA MPAKTUKE. aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPHUMEHITh H3YYEHHbIC TMOHSATHUS B IMPOILECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu C(OpMYIUpPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATH pPEabHBIC
CUTyallul Ha SA3bIKE TEOMETPHUH, WCCIENOBATh IOCTPOEHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATUHN U TEOPEM, armapara ajareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAXOXKICHUEM Fr€OMETPUUECKUX BEJIMYMH.

11 KUIACC

OnepupoBaTh MOHATHSIMH: UWIMHIPUYECKAsl IMOBEPXHOCTh, 0OOpa3yrolme
WIMHAPUYECKON TOBEPXHOCTH; IMJIMHJP; KOHWYECKasi IOBEPXHOCTh, 00pa3yroIiue
KOHUYECKOU MOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBath Tena BpaleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJl BpalLlCHUSI.

KnaccugunupoaTs B3auMHOE pacrnoiokeHue chepsl U MIOCKOCTH.



OnepupoBarh NOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIApOBOI CIIOM, OCHOBAaHHWE IIAPOBOTO CJOS, BHICOTA IIAPOBOIO CIIOS;
1aPOBOM CEKTOP.

Beruucnsate  00BEMBI W IUIOIIAAM  TOBEPXHOCTEH  TeN  BpAILEHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh NOHATUSIMH: MHOTOI'PaHHUK, BIUCAHHBIN B Cepy U OIMCAHHBIHI
okoJio cdepsr; cepa, BMcaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIIICHHS.

BbIYHCcnaTh COOTHOLIGHUSI MEXAY IUIOMIAASIMH TOBEPXHOCTEH M 00BEMaMU
MOJIOOHBIX TEJI.

N300paxaTh u3ydyaeMble QUIYpbl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TE BPAILECHUS.

W3BnekaTb, HMHTEPIPETUPOBATH M  MpPeoOpa3oBbIBaTh HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbBINONHATE NEUCTBHUS  CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHS BEKTOpA Ha YUCJIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHATH TpaBUIIO NapajuIeIenuneaa.

OnepupoBath NOHATUSAMU: JAEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroa MEXIY
BEKTOpPaMH, CKaJSIPHOE MTPOU3BEJICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTOPBHI.

Haxonutbs cymMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE TPOM3BEACHHE, pPACKIaAblBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT.

[IpumeHsaTh reoMeTpudeckre GakThl 17151 pEHICHUSI CTEPEOMETPUUECKUX 3a/1ad,
IPEANOJIAraoMX HECKOJIBKO [IaroB PEIICHMS, €CJIN YCIOBUS IPUMEHEHNS 3a1aHbl
B SIBHOM (hopme.

Pemate  mpocreimine — reoMeTpuYecKMe — 3aJayd  Ha  [IPUMEHEHUE
BEKTOPHOKOOPJAMHATHOTO METOJIA.

Pemwate 3amaum Ha J0Ka3aTEIbCTBO MAaTEMAaTUYECKHMX OTHOLIEHUM H
HaX0XkJIeHWE FeOMETPUUECKHUX BEJMYHMH MO 00pa3liaM WK alrOpUTMaM, PUMEHSIS
W3BECTHBIE METOBI IIPU PELICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX 3aa4.



[IpumensTH pocTenImne IPOTPaMMHBIE CpeACTBa U
AIIEKTPOHHOKOMMYHUKALIMOHHBIE CHCTEMbl IPU PELIEHUU CTEPEOMETPUYECKHUX
3a1ad.

[IpuBoaNTs NpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
YKU3HH, PACIIO3HABATH MTPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA TMPAKTUKE: aHAIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATHh HW3YUYEHHBIE IMOHATUSA B IPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4ecku CGHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATh peaybHbIC
CUTyalldd Ha $3bIKE TE€OMETPHM, HCCIEIOBATh IOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TMOHATUI U TEOpEM, ammapara aareOpsl; pemarh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKACHUEM T'€OMETPUUECKUX BEIHYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHue pa3/iesioB U TeEM (ungposrie)
n/n nporpamMMbl Beero Kontpoabhbie | Tpakruueckue | 00Pa3oBaTelbHbIe
padoThI padoThI pecypebt
1 BBenenwue B crepeomMeTpuio 10
[IpsiMbIe U TIOCKOCTH B ITPOCTPAHCTBE. https://resh.edu.ru/subject/
2 . 12 1 17/10/
[MapamienbHOCTh MPSIMBIX U IIOCKOCTEH e
3 [lepneHMKyYIAPHOCTD NPSMBIX U IIJIOCKOCTEN 19
4 VYTiIbI MEXIY IPSIMBIMU U TUIOCKOCTSIMH 10 1 https:/resh.edu.ru/subject/
17/10/
5 MHororpanHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHUE: CEUCHNUS, PACCTOSHUS U YTIIBI 4 1 https://resh.edu.ru/subject/
17/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3jeioB U TeM (ungposbie)
[
e NpOrpamMmsI Beero Koutponbubie | IpakTuueckue | °0PasoBaTelbHbIe
paboThbI paboThbI pecypebt



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Tena BparueHus 12 https://resh.edu.ru/subject/1
7/11/

OOBEMBI TEN 5 https://resh.edu.ru/subject/1
7/11/

BeKTOpBI M KOOPIMHATHI B IPOCTPAHCTBE 10 h;tDS/Z// resh.edu.ru/subject/1
7/11

[ToBTOpeHue, 06001IEHNE, https://resh.edu.ru/subject/1

CHUCTEMAaTHU3al i 3HaHUI ! M

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
udposBbIe
Ne JlaTa uudpp
Tema ypoka o0pa3oBaTte/ibHbIE
n/n Konrtpoabnbie | IlpakTuyeckne = u3ydeHusi
Bcero pecypcnl
padoThI padoThI
OCHOBHbIE IOHATHS CTEPEOMETPUH: TOUKA, https://resh.edu.ru/subj
ect/17/10/
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
1 [TpaBuia n3o0pakeHus] Ha PUCYHKAX: 1
M300pakeHUs TUIOCKOCTEH, apajlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsaTHs: nepecekaroLrecs MIOCKOCTH, https://resh.edu.ru/subj
2 1 ect/17/10/
nepeceKarommecs npsimasi 4 MioCcKoCTh
[TonsTHs: nepecekaroecs MI0CKOCTH, hitps://resh.edu.ru/subj
3 1 ect/17/10/
nepeceKarommecs npsimasi 4 MioCKoCTh
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavanbpHbie cBefieHus 0 Ky0e U nupamuie, https://resh.edu.ru/subj
. ect/17/10/
5 uXx pa3BEépTku U Moaenu. CedeHus 1
MHOT'OI'PaHHHKOB
HavanbpHbie cBefieHus 0 Ky0e U nupamusie, httttl)i7/// :‘rL((e)s/h.edu.ru/ subj
6 uXx pa3BEépTku U Moaenu. CedeHus 1 ectl ALty
MHOT'OI'PaHHHKOB



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH M CIICJACTBHS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

10

[TonsTHe 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

https://resh.edu.ru/subj

ect/17/10/

11

B3anMHOe pacnionokeHue npsMsIx B
IIPOCTPAHCTBE: IIEPECEKAIOIIUECS,
NapajuleNIbHbIE U CKPEILNBAIOIINECS
psiMbIE

12

[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMApaJUICIIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; MapaJUIEIIBHOCTD TPEX
MIPSAMBIX

13

[TapamiensHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON 1
MIJIOCKOCTH

14

Vsl ¢ COHaITpaBJICHHBIMU CTOPOHAMU

https://resh.edu.ru/subj

ect/17/10/

15

VYroa Mexay NpsSMbIMH B IPOCTPAHCTBE



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

16

VYron Mexay NpsMbIMH B IIPOCTPAHCTBE

[TapamienbHOCTB MIIOCKOCTEM:

17
napaJiesIbHble IIOCKOCTH

18 CaoiicTBa nmapasuieNbHbIX MIOCKOCTEN

19 IIpocreiinye npocTpaHCTBEHHbIE (PUTYPEI
Ha MJIOCKOCTHU: TETpa’p, KyoO,
napaJiesienume,|

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceueHuit
Kontponbuas pabora no teme "Ilpsamble u https://resh.edu.ru/subj

22 IJIOCKOCTH B IIPOCTPAHCTBE. ect/17/10/
[TapannenbHOCTH NPSAMBIX U IJIOCKOCTEN"
[IepneH IUKyYIAPHOCTD IpsAMOit 51

23 IJIOCKOCTH: IEPIEHANKYJIIPHBIE IPSIMBIE B
MIPOCTPAHCTBE

24 [IpsimMbre rapasuiesibHbIe u
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

25 [Ipsmbie napajuleJIbHbIE u
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprneHuKyIIpHOCTH IPSIMOK U
IJIOCKOCTH

97 [Ipu3Hak neprneHIuKyIspHOCTH NPSIMON U

IIJIOCKOCTH



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Teopema o npsiMoil NEpHEHIUKYIISIPHOM

https://resh.edu.ru/subj

28 [IJIOCKOCTH ect/17/10/
29 Teopema o npsiMoil NEPIEHIUKYIISIPHOM
IIJIOCKOCTH
30 TeopeMa 0 IpsAMOM NEPIEHANKYJIIPHON
IJIOCKOCTH
[lepnieHIMKYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IVIOCKOCTH
32 [lepnieHIMKYNAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TJIOCKOCTH
[MeprieHANKYIAP ¥ HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/subj
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT ect/17/10/
MPSIMOM 0 IIJIOCKOCTH
[lepnieHIuKynsIp M HAKJIIOHHBIE: PACCTOSTHUE
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMOM U IIOCKOCTBIO
36 JIByrpaHHBIN yroJ, TUHEHHBIN YroJ
JBYTPaHHOT'O yTia
37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJl

JBYTPAHHOI'O yIjla



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

38

[leprieHANKYASAPHOCTD IIOCKOCTEH:
MPU3HAK MEPIECHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN

https://resh.edu.ru/subj

ect/17/10/

39

IlepneHuKyISIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPHIEHAUKYIAPHOCTH ABYX
IIJIOCKOCTEN

40

[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
IPU3HAK NEPIEHAUKYIAPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema 0 TpEX NEepPIEeHANKYIISIpax

42

Teopema 0 TpEX NEepIEeHANKYIISIpax

43

Teopema o Tpéx nepreHIuKysapax

44

KonrtponsHas paboTta no remMmam
"IlepnieH IUKYISIPHOCTD NMPSAMBIX U
riockocTeil" u "YTIbl MeXAY NPSIMBIMHU U

IJIOCKOCTSIMA"

45

ITonsaTre MHoOroOI paHHHKA, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPaHHUKHU, pa3BépTI<a
MHOIr'OrpaHHuKa

46

[Tpu3ma: n-yronpHas mpu3Ma; rpaHu 1
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh
HIPU3MBI

https://resh.edu.ru/subj

ect/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

47

[Tapannenenumnen, IpsIMOYTOJIbHbBIN
napajuleJIenuIe U €ro CBONCTBa

48

IIupamuna: n-yrosnbHas nupamMmuaa, TpaHu v
OCHOBaHHUE MUPaMU/JIbl; OOKOBAs U MOJIHAs
[IOBEPXHOCTb ITUPAMHU/IbI; [IPABUIIbHAS U
yced€HHas nupamuia

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBIJIBHOTO MHOTOIPaHHUKA; TPABUIIbHAS
pu3Ma 1 MpaBuiIbHAs MUPAMUIA;
MpaBWJIbHASA TPEYTOJIbHAS TUpAMUAA U
MIPaBWIbHBIN TeTpadip; KyO

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIpPaHHHUKAX: OKTa3p, JOJAEKadIp U
UKOCAdP.

https://resh.edu.ru/subj

ect/17/10/

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSAMOM, TNIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax,
napajuiesenuIneax, MNpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, AMaroHau, yrisl

53

[Tmomaae 60KOBOM MOBEPXHOCTH U TTOJTHON
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUTIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Tnomane 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBI,

https://resh.edu.ru/subj

ect/17/10/

54 TeopeMa O IO OOKOBOI MOBEPXHOCTH 1
YCEUEHHOW MUPaMUIbI
KonrponsHas pabota o Teme
55 "M n 1
HOTOTPaHHHUKH
56 [Tonsarue 06 0O6bEMeE 1
57 O0BEM MUpaMuIbI 1
58 O0BEM TupaMuIbI 1
59 O0BEM MUpaMuIbI 1
60 O0BEM TupaMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM IPU3MBI 1
KonTposbhas padora no teme "OObEMBI https://resh.edu.ru/subj
64 MHOTOIPaHHHUKOB" 1 ect/17/10/
[ToBTOpenue, 0600IIEHNE CHCTEMAaTH3 AT
65 3HaHui. Iloctpoenue ceyenuii B 1
MHOT'OT'paHHHKE
[ToBTOpeHmEe, 06001IeHNE CCTEeMAaTU3AIIUS
66 3HaHUU. BeluncIeHNEe pacCTOSIHUI: MEXY 1

ABYMA TOYKAMH, OT TOUKHU 1O prlMOfI, oT

TOYKH O0 IJIIOCKOCTH, MCXKOY
CKpCHIUMBAIOITUMUCS IMTPAMBIMHA



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

67

WroroBas koHTpoJbHAs paboTa

68

[ToBTOpenue, 0000IIeHNE CHCTEeMaTH3aIH
3HaHUW. BeruucieHue yrioB: Mexay
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKY IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
uudpoBbIe
Nen/m | Tema ypoxa Konrpoabsnsie | Ilpakruueckue Aara op
Beero p Y myuennss | 00pas’oBaTejbHbIE
padoTnI padoThI pecypesl
Cdepa u map: neHTp, paguyc, AHAMETP; https://resh.edu.ru/subj
1 IUIOIIA b IOBEPXHOCTH CEpHI 1 ect/17/11/
B3aumHOe pacronoxkenue cepsl 1 https:/resh.edu.ru/subj
) IUIOCKOCTH; KacaTelbHas TNIOCKOCTb K 1 ect/17/11/
cdepe; mwromanb chepsl
H300paxenue chepsl, mapa Ha https://resh.edu.ru/subj
3 nockoctu. CeueHus mapa 1 ect/17/11/
[umBApUYECKast TIOBEPXHOCT, https://resh.edu.ru/subj
00pasylonue HUIHHIPUYECKON ect/17/11/
4 TIOBEPXHOCTH, OCh IIUJIMHIPHYECKOM 1
TIOBEPXHOCTH
LIMiHIp: OCHOBAaHHUS ¥ OOKOBAs https://resh.edu.ru/subj
TIOBEPXHOCTh, 00PA3yIOMIas i OCh; ect/17/11/
5 IUIOINAAb OOKOBOM M HOJIHOM 1
TIOBEPXHOCTH
KoHu4YecKas TIOBEPXHOCTh, 00pa3yIoIIHe
6 KOHHYECKOH MOBEPXHOCTH, OCh U BEPIIMHA 1
KOHUYECKOW MOBEPXHOCTH
KoHyc: ocHOBaHMeE H BEPILIMHA,
7 00pasyrolas U 0ch; IUIOIIA1s OOKOBOM 1 1

MOJHOM TOBEPXHOCTHU



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

VYceu€HHbI KOHYC: 00pa3yromue u

BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh

https://resh.edu.ru/subj

ect/17/11/

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(MI0CKOCTHI0, TapajlieIbHOW OCHOBAHUIO,
Y TIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPILUHY)

10

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

11

MHoOrorpaHHuK, OMCaHHBIN OKOJIO
cthepsrl; chepa, BIUcaHHas B
MHOTOTPaHHUK WJIU B TEJIO BpallleHUs

https://resh.edu.ru/subj

ect/17/11/

12

N300paxeHne NUINHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

IUTUHAPA (TTIOCKOCTHIO, MapalIeIbHON
WM IEPIIEHIUKYJIIPHONW OCH LIUJIMH]IpA)

13

[Mousatue 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

14

O0béM IUIIMHIPA, KOHYCA

15

O6béM mapa u mIomaab chepsl

16

[TomoGHbBIE Tena B IPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUIOIASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

KoHnTtpoinbhas padora o remam "Tena

17 BpamieHus" u "O0bembI Te"
18 BekTop Ha MI0CKOCTH | B IPOCTPAHCTBE https://resh.edu.ru/subj
ect/17/11/
19 Clio)xeHue ¥ BBIYUTAaHHUE BEKTOPOB
20 YMHOXEHHEe BEKTOpa Ha YUCIIO
Paznoxxenne  BekTOpa MO  TpEM
21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napajuiejaenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 IIPUMEHEHUEM IIPABUII IEUCTBUM C
BEKTOpaMHU
[IpsiMmoyrosbHas cucTeMa KOOPAMHAT B
23 npoctpaHcTBe. KoopauHATHI BEKTOpA.
IIpocreiimme 3ajaum B KOOpAUHATAX
24 VYron mexny Bektopamu. CKansipHoe
IIPOU3BENIEHUE BEKTOPOB
Brruucnenue yrioB MeX Ty MPSIMBIMU 1
25 IJIOCKOCTSIMU
KoopanHaTHO-BEKTOpHBIN METO NPU hitps:/resh.edu.ru/subj
26 ect/17/11/
pEIICHUH T€OMETPUYECKUX 3aa4
57 KonTtponbnas pabora no reme "BekTopst

Y KOOpAMHATHI B IpOoCcTpaHcTBE"



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

28

[ToBTOpEeHME, 0600IICHUE 1
cucremaTusaiys 3HaHui. OCHOBHEIC
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpEeHME, 0000IICHUE U
cucremaTusalys 3HaHui. OCHOBHEIC
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH

https://resh.edu.ru/subj

ect/17/11/

30

[ToBTOpeHue, 0600IMICHNE U
cUcTeMAaTHu3alusa 3HaHUH. 3agaun
IJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

31

[ToBTOpenue, o6odIIeHNE 1
cUCTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPHUH U METOJIbI UX PEIICHUS

32

[ToBTOpenue, o6o0IIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
CTepeOMeTpUHr

https://resh.edu.ru/subj

ect/17/11/

33

HtoroBast KOHTpoJbHAs paboTa

34

[ToBTOpenue, 060061IeHNE U
cUCTEMaTH3aIlHs 3HAHHUH

OBHIEE KOJIMYECTBO YACOB I1IO
[TPOI'PAMME

34



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O TIPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 111 YHEHUKA

» Maremaruka: anredpa 1 Hadajla MaTeMaTHISCKOTO aHaIN3a, TeOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3os B.®., Kanomiies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metonnueckue pekoMenaanuu st yautens. 10-11 kinacesl (kK yueOHUKY

Artanacsa JI. C. u np.). UsnmarensctBo "lIpocBemenue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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