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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi iporpamMMa ydeb6HOro Kypca «I'eomeTpusi» 0a30BOrO YPOBHS /IS
obyuatorifuxcs 10 —11 xknaccoB pa3paboraHa Ha oOcHoBe @efepasbHOTO
roCyZiapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHZApTa CpefHero obiiero oopa3oBaHwUs,
C YyuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHMH, TMpeAbAB/ISIEMBIX K
MaTeMaTHueCcKoMy 00pa3oBaHHIO, W TpaJuliuii poccuiickoro o6pa3oBaHUs.
Peanmu3ariusi mporpamMmbl obecrieurBaeT OBJIaJieHHe K/TFOUeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIIMMM OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOIO 00pa3oBaHUs,
1[€/IOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABATeJbHOTO Pa3BUTHS
JTIMYHOCTH 00YYaroIuXCsl.

OE/IN N3YUYEHNSA YYEBHOI'O KYPCA

BakHocTb yueOHOTO Kypca TreOMEeTpUM Ha YPOBHE CpegHero o01ero
obpa3oBaHusi 00yC/IOBI€eHA TPAKTUUYECKOM 3HAUMMOCTBIO MeTarpeJMeTHbIX |
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs T'eOMEeTpPUM B HarpaB/ieHWH JIMYHOCTHOTO
pa3BuTHS oOywaromumxcsi, (opMupoBaHus (YHKIMOHA/JEHOM MaTeMaTHUueCKOi
I'PaMOTHOCTH, U3yUeHUs IPYTUX yU4eOHbIX JUCHUILIMH. Pa3BuTHe y 00ydarommxcs
NIPAaBU/IBHBIX TIPEJCTAaBIEHUA O CYL[HOCTH U TIPOMCXOXKAEHWH TeOMeTPUUYECKUX
abCTpakI[|ii, COOTHOIIIEHWW peasbHOTO W W/easbHOro, XapakTepe OTpakKeHUs
MaTeMaTUYeCKOM HayKOW SBAE€HWW W TMPOLECCOB peajbHOr0 MHpa, MeCTe
reOMeTPUH B CUCTeME HayK M POJIH MaTeMaTHUeCKOTO MO/e/TUPOBaHUS B HAYYHOM
TO03HAHUU U B TIPAKTHKE CII0COOCTBYeT (JOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUs
yualuxcsi, a TakKKe KauecTB MbIIIUIeHHsI, HEeOOXOJUMBIX I aJanTalid B
CcoBpeMeHHOM 00I1iecTBe.

'eomeTpust SIB/II€TCS OJHUM M3 0a30BBIX TPEAMETOB Ha YPOBHE CPeJHEro
obmiero oOpa3oBaHus, TaK Kak oOecrieurBaeT BO3MOXKHOCTb M3yUeHHMsS Kak
JVCIUIUIMH eCTeCTBeHHO-HayYHO!H HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jloruueckoe MblIiiieHre, (GopMUpyeMoe TPy HW3y4eHUd OOyJaromMHUCs
TIOHATHUIHBIX OCHOB T€OMETPUU U MIOCTPOEHUH LIEITOUKU JIOTUUECKUX YTBEPXKIeHUH
B XO/le pelleHHs TeOMeTPHUeCKUX 3a/layu, YMeHHe BBIJBUTATb W OIPOBEPraTh
TUITOTEe3bI HEIMOCPeJCTBEHHO HCTIOB3YIOTCS TIPU PeIlleHWH 3a7iaud eCcTeCTBeHHO-
HayYHOTO IUK/Ia, B YaCTHOCTHU U3 Kypca (pU3mKy.

YMeHre OpHUEeHTHPOBAThCS B TIPOCTPAHCTBE UIPAET CYIIIECTBEHHYIO POJib BO
BCeX 00JIaCTsIX [esATeIbHOCTH uesioBeKa. OpueHTalysl YesioBeKa BO BpPeMEHH U
IIPOCTPAHCTBE — HeOOXOAWMOe YC/IOBHE €ero COIMaJbHOro ObITHs, (opma
OTPa)KeHHsI OKPY)KaloIllero Mupa, YC/IOBHE YCITEITHOrO TMO3HAaHUS WM aKTHUBHOTO
npeobpa3oBaHusi  JleMcTBUTENbHOCTU.  OrnepupoBaHHe  IPOCTPAaHCTBEHHBIMU
obpazamMu 00bequHSAET pa3Hble BHUAbl yueOHOM W TPYJOBOM [leATeTbHOCTH,



ABJIIETCS OAHUM W3 TMPOQecCHOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajaya (OpMHUpPOBaHUSI y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTY 00Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU /IesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYJIbTYPHOE Ppa3BUTHE
oOyuvarormuxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpuoOpeTeHHSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUYeCKUX T'eOMeTPUUeCKUX 3HaHWUH W [IeHCTBUH,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCITELITHOTO TTPOZI0/DKeHHsI 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJHbIM UCTIO/Ib30BaHUEM reOMeTPHH.

[Mporpamma 1o TeomeTpur Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijis
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/IbHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm oOpa3oM, oOydaromuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUeCKhe yMeHUs, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM W HeoOXOAWMbIe [Isi JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B fAajbHEHIIeM BO3HUKHET HeoOXOAWMOCTb B TeOMeTPUYEeCKUX
3HaHUSX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/lM OCBOEHUs IIPOrpaMMbl  00eCITeUHBaeTCs  pelleHueM
COOTBETCTBYIOIIMX  3a/@au. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpeACTaB/ieHUs] O TeOMeTPpUU KaK 4YacTh MHUPOBOU

KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPY/KAFOIIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/eHHS O MHOTOTPAaHHMKAX W TejlaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJISX, MO3BOJISIOIINX OMMCHIBATh
Y U3yuaThb pa3Hbie SIBJIEeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsIX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMHupoBaHHE YMeHWs OIEePHUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIecHWe  aArOpPUTMaMH{  peIlleHHWs OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HEC/JIOXKHbIE  [lOKa3aTebHble
PacCyXXieHHsI B XOfie PpeIleHus] CTepeOMeTpPUUeCcKHX 3ajlad M 3ajaud C
TIPAKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHbIX U  TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/IbHONM  AKTUBHOCTH, HCC/Ie[[OBaTe/IbCKUX
YMeHUH, KpUTUUHOCTU MBIIIIJIEHHS;



e (opMHpoBaHUe (byHKIMOHATbHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacro3HaBaTb IIPOSIBJIEHUS T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTUX y4eOHBIX TPeAMETOB, MPOSIB/IEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTh TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKUd arrmapaTr [Jis peLleHusi MPaKTUKO-OPUEHTUPOBAHHbBIX
3a/jay, UHTepIIPETUPOBATh U OLIEHUBATh IT0JTyYeHHbIe Pe3y/bTaThl.

OT/unTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMbI SIBJISIETCSI BK/IIOUEHHE B KYPC
CTepeOMeTPUM B Hauajlie ero u3yueHWs 337y, pellaeMbIX Ha YpPOBHe
WHTYWUTHUBHOTO TI03HAHUSI, U Oripe/ie/IEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTEeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDPYET K
Jla/IbHeULIIeMY U3yUYeHUIO TIpeiMeTa.

[TpeanouteHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeToly 0OyueHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWs UMEKT B CBOEU OCHOBe UyBCTBEHHOCTb MPeJMEeTHO-
MpPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TPEeACTABA€HUN Y
yyalmxcsi B Kypce CTepeOMeTpUM IPOBOAMTCSA 3a CUBT pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zaHue obpa3a TPOBOAUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OleprhpoBaHWe 00pa3oM — B YCAOBUSX OTBJIEUEHHUS OT
HarasiHOCTH, MbICJIEHHOTO U3MEHEHHs ero UCXOJHOr0 COZlepKaHus.

OcHoOBHBIE cozep)KaTe/ibHble TUHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUPOBaHUEe JIOTUUECKHUX YMEeHUH
pacripefiesisieTcsi He TOJBbKO I10 COJep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIlee TIpeAMETHbIM pe3y/bTaTaM
OocBoeHHs paboueil TporpamMMbl, pacTpe[e/siéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJileHMe TreoMeTpUUYeCKUMU
MOHATUSIMHA Y HaBBIKAMM OCYILECTBIISVIOCH TTOC/Ie0OBaTeIbHO U MOCTYMATe/bHO, C
cobsiro/ileHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/TFOUA/INCh B
OO0IIy!0 CUCTEMy TeOMeTPHUeCKHX TMpeZCTaB/eHuH 00yJaroIuxcs, paclvpsis U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yueHune reomeTpuu oTBOAUTCA 2 yaca B Hefesmo B 10 kiacce u 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooyuenus - 102 yueGHBIX uaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHbBIE  TIOHATUSI  CTepeOMeTpuMd. TOuka, TIpsMasi, IIJIOCKOCTb,
npocTpaHcTBO. [loHsiTMEe 00 akCMOMaTUUeCcKOM IIOCTPOEHUM CTepeoMeTpHUH:
aKCUOMBI CTEPeOMEeTPHUH U CJIe[CTBUS U3 HUX.

B3auMHoe pacronokeHve TIpSIMBIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajyiefibHble Y CKpelquBarolquecs Tmpsmble. [lapa/uieslbHOCTE NOPSAMBIX U
IJIOCKOCTe B IIPOCTPAHCTBe: TMapajule/ibHble IIpsIMble B TIPOCTPaHCTBE;
rapasule/ibHOCTh TPEX MPSMBIX; MapasiyielbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHArpaB/IeHHbIMU CTOPOHaMH; Yyrojl MeXJy NpsIMbIMAU B NPOCTPAHCTBE.
[TapannenbHOCTb  TMJIOCKOCTEM: napajjiefibHble  TJIOCKOCTH; CBOMCTBA
napasulesibHbIX TIOCKOCTed. IlpocTeiiilive TpPOCTpaHCTBeHHble (UIYpPHl Ha
TIJIOCKOCTH: TeTpa3/p, Ky0, rapasiiesienuriei; TOCTpOeHre CeUeHUH.

[TepnieHAUKYISIPHOCTb MPSIMOW U TIJIOCKOCTU: MepIreHAUKY/sIpDHbIe TIPSIMbIE B
MIPOCTPAHCTBe, TMpsIMble T[apasule/ibHble W TepreHJUKY/sIpHble K TJIOCKOCTH,
NIPU3HAK TEepPreHAUKYJISIPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O IpsIMOM
TepIeHUKY/IIPHOW TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MeXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIM  yroJ, JIMHEWMHBIM Yyroa [JBYTPaHHOTO  yrJja.
[TepneHAUKY/ISAp ¥ HAaKJIOHHBIE: PACCTOSTHME OT TOYKM JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TMpsMOM [0  TIJIOCKOCTH, TIpOeKUWss  (UIrypbl Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TIJIOCKOCTEM: TPU3HAK TMEPHeHJUKYJSPHOCTA  [IBYX
N10cKocTel. TeopeMa 0 TPExX mepreHIuKyJIspax.

MHororpaHHuKH

[ToHsiTMe MHOTOrpaHHMKA, OCHOBHBIE 3/IeMEHTbl MHOIOTPAaHHUKA, BBITYKJ/Ible
Y HEBBITYKJIble MHOTOT'PAaHHUKW; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
Npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaKJIOHHasi TIpY3Mbl; O0KoBasi U
TOJIHas TOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napasjiesieniunes; U ero cpoucrBa. Ilupamuza: n-yronpHasi nupamuza, TpaHd U
OCHOBaHMe MUpaMU/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTUPAMU/IbI; paBU/IbHAs U
yceuyéHHass mNupamMuja. OJieMeHTbl TMNpu3Mbl W nupaMuzbl. [IpaBUsbHBIE
MHOTOIPaHHUKU: TIOHSTHE MPaBWIBHOIO MHOTOIPDaHHMKA; TMpaBU/IbHAs MpU3Ma U
NpaBWIbHAsl THMpPaMW/la; NpaBW/IbHAs TpeyrojibHasi MUpaMUAa W TPaBUJIbHBIN
TeTpasAp; KyO. IIpeacraBieHWe O TIpaBWIBHBIX MHOTOTPAaHHUKAX: OKTap,
Jozekasip u ukocasap. CeueHust TpU3MbI U MUPaMUJIbI.

CrvMMeTprst B MPOCTPAHCTBE: CHMMETPHS OTHOCUTEBHO TOUKH, TPSIMOU,
IVIOCKOCTA.  OJJIeMeHTbl CUMMETpPUM B [HUpaMUjax, [apasesenuresax,
TNPaBUIbHBIX MHOTOTPaHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péDOpa, JAuWaroHaid, YrJIblL
[Tnomjager OOKOBOM TTOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/Ilb OCHOBaHWM, TeopeMa O OOKOBOM TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW MHUPaMU/IBI,
TeopemMa O TIUIOMA[AW YyceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBL.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsiMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

unuHapryeckas TIOBEPXHOCTb, obpasytoiiye LWJTMH/IPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UMWHAP: OCHOBaHUSA W
OoKOBasi TIOBEpXHOCTh, oOOpa3syroliass ¥ OChb; IUIOMaZb OOKOBOW W TIOJTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroilye KOHUUECKOW MMOBEPXHOCTH, OCh U
BepIlHAa KOHUYeCKOW MOBePXHOCTH. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolias
W OCb; TIIOI[Alb OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIA KOHYC:
oOpa3yroiliye ¥ BbICOTa; OCHOBAHUS U OOKOBast IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguycC, AWMAMeTp; TUIOIIAb TTOBEPXHOCTH CGhepEI.
B3anmHoe pacriosiokeHre cdepbl U TIJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTDb K cdepe;
T/10111a/1b Chephl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LIUIMH/Pa U KOHYCa.

KomOWHali Ten  BpalleHWs ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIM OKOMo cdepwl; cdepa, BrUcaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 06 06BEMe
NPSIMOYTOJILHOTO  TTapasijiesienurefia M ciaeqcTBusi u3 Heé. OO0bEM LMIHHJpA,
KoHyca. O0BbEM 111apa M 11oiazib cepol.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAAsAMHU
TIOBepxHOCTel, 00béMaMu TI0/J0OHBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO M TIEPIIeHAMKYJISPHO OCH), CEUeHHs
KOHyca (Tapasijie/ibHOe OCHOBAaHHIO U TMPOXOJsiliee uepe3 BEPIINHY), CeUeHUs
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAaHCTBE

BekTop Ha My1I0cKOCTH U B TIpocTpaHcTBe. Cli0)KeHHe U BEIUMTAaHHE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha urc/o. Pa3nokeHre BeKTOpa M0 TPEM HEKOMIIIaHAPHBIM
BeKTOpaM. [IpaBWwio Tapasiienenuriefia. PemieHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopamu. [IpsiMoyrosibHasi cHcTemMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3ajauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKassipHOe TMpOu3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/nbTaThl OCBOEHUsI TIPOrpaMMbl yueOGHOro TpeaMeTa
«MareMaTrKa» XapaKTepU3yHTCs:

I'paxpaHCcKoe BociMTaHUe:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TO3UI[UH 00yUaroI[erocs Kak akTHBHOTO
M OTBETCTBEHHOTO UjeHa PpOCCHUHCKOro 00IlecTBa, TMpeJCTaBIeHHEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUDOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TIpoLelyP TPa)KJAaHCKOTO oOIiectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3alMMO/Ie[iCTBOBaTh C COLIMA/bHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HaUEeHUEM.

ITaTpuoTHUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBI0 POCCUMCKOM TpaXkAAaHCKOW UIEHTUYHOCTU, YBa)KeHUs
K TIPOILLIJIOMY M HaCTOsIIleMYy POCCUMCKON MaTeMaTHKH, 1IeHHOCTHBIM OTHOILIEHUEeM
K [JOCTW)KEHUSIM POCCHUMCKUX MaTeMaTUKOB W POCCHUMCKOW MaTemMaTHU4eCKOU
IIKOJ/TbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HAaHUEM Iy XOBHBIX 1[eHHOCTeu POCCHICKOTO Hapo/a;
Cc(hOpMUPDOBAaHHOCTbI) ~ HPAaBCTBEHHOT'O  CO3HAHUS, JSTUUECKOTO TIOBEJIeHUS,
CBS3aHHOTO C MPaKTUYeCKUM TTPUMEHEHUEM [JOCTHMKEHUW HAayYKU U [esiTeTbHOCTBIO
Y4EHOT'0; 0CO3HAHWEM JTMUHOT'O BK/IaZia B IIOCTPOEHKE YCTOWMUMBOTO OyAyIIero.

JCTeTuYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOUas 3CTETUKY MaTeMaTU4eCcKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajiay, pelleHnH, pacCy>XeHul;
BOCITPUMMUYUBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3TMUHbIX BUJOB UCKYCCTBaA.

du3nueckoe BOCIUTaHUE:

c(hOpMUPOBAaHHOCTBID YMEHUSI TPUMEHSATb MaTeMaTUUYeCcKue 3HaHus B
HMHTEepecax 3710pOBOro u 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0POBBIO (3/10pOBOE MHUTaHHWe, COATaHCUPOBAHHBIM PEXXUM 3aHATHNA U

OT[bIXa, peryJisipHas (r3nueckas aKTHBHOCTb); (r3nUecKoro
COBEpLLIEHCTBOBaHUS, rpu 3aHATUSX CIIOPTUBHO-03,0POBUTEIBHOU
[esITeNIbHOCTBIO.

TpyaoBoe BoCIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/0MH00usl; UHTepecoM K
pa3MuHbiM  cepaM  mpodecCUOHaTbHOM  JeSAITeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TIPUIOXKeHUsIMU, YMEeHHeM COBepIllaTb OCO3HAHHBINA BLIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBeHHbIe JKMU3HEHHbBbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0bpa30BaHUI0 Ha TPOTSDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUEeCKUX 3a/lau MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTallell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HaHWM i pellleHus 3a/lau B
o0nacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe[ICTBUN [IJI1 OKPY>KalOILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTBI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMM; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTamnpeaMeTHbIe pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO IpeaMeTa
«MaTemaTHKa» XapaKTepu3yTCs OBJIaZieHUeM yYHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUsIMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHUBEpCA/bHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneyugarom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX nhpoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcawoujee0  Mupd;  NpuMeHeHue  /102UYecKUX,
uccnedosamenbCKUx onepayutli, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble lorH4YecKue AeiCTBHS:

e BBISB/ISATh M XapaKTePU30BaTh CYIIeCTBEHHbIe TTPU3HAKK MaTeMaTHUeCKHX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
oTipefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/lacCUUKAI[IH, OCHOBaHHWsS /i1 0000IIeHHs W CpaBHEHMSs, KPUTepUH
TIPOBO/IUMOT'0 aHa/n3a;

e BOCIIpUHUMATh, (OpPMy/IMpPOBaTh W  TIPeoOpa30BBIBaTh  CY>KIEHUS:
yTBEpAUTE/IbHbIE W OTpHIaTe/bHbIe, eJUHUUHbIE, YacTHbIE W OOIIue;
YCJIOBHBIE;

e BBIB/ATL  MaTeMaTUUYeCKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
npoTUBOpeunss B (akTaxX, [JaHHBIX, HAOJIOZEHUSX W YTBEP)KAEHUSIX;



npejjlaraTh ~ KPUTEPUH [ BBIAB/IEHWS  3aKOHOMEDHOCTeH U
TPOTHUBOPEYNH;

e JefaTh BBIBOJBI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTe/lbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TipsiMble ¥ OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; OOOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TMOAXOAALIUN C YYETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble nco1e/joBaTe/IbCKHe AeHCTBUS:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIPOCH], (PUKCUPYIOIMe TIPOTHUBOpeYMe, Mpo0seMy,
yCTaHaB/MBaTh HMCKOMOe HM  JaHHOe, (OpPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJTbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTel MaTeMaTUueCcKOro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (opMy/IMpPOBaTh 0000IIeHNs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HAOJMIO/IeHNs, MCC/Ie[lOBaHUs, OL|eHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00600111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

e BBIABJATL AedHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOIIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh WHGMOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIMIO
Pa3IMUHBIX BUZIOB U (hOPM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMaAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JMPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU OOI1leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T10
XOJZly pelleHus 3a/laui, KOMMEHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCHI 110 CYII[eCTBY 00CY»K/IaeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATH CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muve U CXOACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/AATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTal[ii U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  MpeUMYyllecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOK pabOThI MU pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMi0 COBMECTHOMN
paboThI, pacripesiesisiTb BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3y/bTaT paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBATh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00MeH MHEHUH,
«MO3TOBbIe IITYpPMbI» W WHBIE); BBITIOJIHATE CBOK YacTb pabOThI H
KOODAWHUPOBaTh CBOM [IeHCTBUS C [ADYTMMH ujeHaMd KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TMPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, aITOPUTM PeIlieHus 3aJjlauM, BIOMpaTh CI10Ccob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ YUETOM HOBOM
vH(opMaIuu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMM T[O3HaBaTelbHOU pedieKCMd KaK OCO3HaHUS
COBepLIAaeMbIX [eMCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BlajeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpPOJI —Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/iauy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHW!
3a/jlauyi, BHOCWUTb KODPEKTHBBI B J[eSITeJbHOCTb Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAW/IEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3y/bTaTOB [esaTe/lbHOCTH,
HaXO/IUTh OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI
10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKa, IPsiMasi, TJIOCKOCTb.

[TpyMeHSATb aKCHMOMBI CTEPEOMETPUM W CJIeAICTBUS W3 HUX TPU pelleHuH
reoMeTpUUeCKHX 3a/[au.

OmnepupoBaTh MOHATUSMU: N1aPa/UIe/IbBHOCTh U MEPIeHJUKY/IIPHOCTD TPSIMBIX
Y TIJTIOCKOCTEH.

KnaccudunmpoBaTh B3aMMHOe PpacCIio/IO’KeHHe TIPSIMBIX U TUIOCKOCTeH B
TIPOCTPAHCTBE.

OmnepupoBaTh TIOHATUSIMH: [IBYTPAHHBIA YTroJi, I'PaHU [BYTPAHHOTO YTJIa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM YyTro/ ABYTPAHHOrO YIJa; I'pajJlyCHas Mepa
JIBYTPaHHOTO yTJIa.

OmnepupoBaTh TIOHSATHUSMHW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKJIbIHU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTPDaHHUKA, TIPaBUIbHBIM MHOTOT'DAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (ITMpaMu/ia; IPH3Ma,
NIPSIMOYTOJIbHBIN Mapasieenuriesi, Ky0).

KnaccuduipoBatb ~ MHOTOTDaHHWKH,  BbIOMpas ~ OCHOBaHUS  [ijIs
K1accuduKauu  (BbIMYK/Ible W HEBBLIMYK/Ible MHOTOTDAaHHUKH; TPABU/IbHBIE
MHOTOTPaHHUKH; MPsIMble ¥ HaK/IOHHbIE PHU3MBI, TTapasijie/IenuIe/ibl).

OmneprpoBaTh MOHATUSMH: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPDAaHHUKOB.

OOBSACHITD TIPUHIUIIBI TIOCTPOEHUST CEUEHUM, UCTIONb3Ys METOZ, C/IeJIOB.

CTpoutb ceueHWss MHOTOTPDAHHHMKOB METOJIOM  CJIe/IOB,  BBITIOJHATh
(BBIHOCHBIE) TIIOCKHE YEPTeKW K3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJeHWe reOMeTPUUYEeCKUX BEJIMUMH 10 00pa3iiaM Uiu
a/IfOPUTMaM, TIPUMEHSII W3BeCTHbIE aHA/IUTUUYECKWe METOAbl TPH pelleHu
CTaH/JJaPTHLIX MaTeMaTHUYeCKUX 3a/jau Ha BbIUMC/EHHe PaCCTOSHUAN MEXIy JABYMS
TOUKaM{, OT TOUKA [JO TIpIMOM, OT TOUKA [0 TUIOCKOCTH, MEXIy
CKPEIVBAIOIMUCS TTPIMBIMH.

PeliaTh 3aZiauM Ha HAXOJKZIEHHE TeOMEeTPUUeCKHX BeJIMUYMH T10 00pa3iiaM Uiu
aJIfOPUTMaM, TIPUMEHSII W3BECTHble aHaMTUUeCKWe METObI TPH PpeIleHuH
CTaHJAPTHbIX MaTeMaTHUeCKMX 3aJay Ha BbIUKMCAEHWe YIJIOB  MEXIY
CKDEIVBAIOIIMMHUCS  TIPIMBIMH, MEXIy TIPIMOH U  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Bbruncsiate 06bEMBI U TI/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C [pvMeHeHueM (OpMyJ/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBath MOHATUSAMMU: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (UTYDBI.

V3BnekaTh, Tmpeobpa3oBbiBaTh M UHTEPIPETUPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (Urypax, rnpefCcTaBIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl /i pelleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawlux HeCKOJIbKO 1IaroB pelleHus], eC/Iu yC/I0BUSl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  MpoOCTellllMe TpOrpaMMHbIe  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PelLleHnH CTepeoMeTPpUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B IpUPOZe U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPHH B UCKYCCTBe.

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JIW3MPOBaThb peasbHble
CUTyalluM W TPHMEHSITb W3yueHHble TOHATUS B IIpoLlecce TIIOMCKAa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW MpobseMbl, MOJe/NMpOBaTh peasbHble
CUTyallUM Ha fA3bIKE TeOMeTPUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauu, CBSI3aHHbIe C HAXOKJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OnepypoBaTh TMOHSATUSIMU: LWIWHJpUUECKasi TOBEPXHOCTb, 0bOpa3syrolue
I[UIUHADUYECKONW  TIOBEPXHOCTHM;  LIWIWHP;  KOHWYecKas  TOBEPXHOCTb,
oOpa3yrolrie KOHUUeCKOW TTOBepXHOCTH, KOHYC; chepuueckasi IOBePXHOCTb.

Pacnio3HaBath Tena BpaitieHus (L{UIMH/P, KOHYC, cdepa U 111ap).

OOBICHATE CTIOCOOBI TTOTYUeHHs Te/ Bpall[eHusl.

KrnaccuduimpoBats B3auMHOe pacrionioykeHre cepsl U MJI0CKOCTH.

OneprpoBaTh MOHATUSIMU: 1LIaPOBOM CErMEeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I1apOBOM CJIOM, OCHOBaHWE IIapOBOI0 CJIOS, BbICOTA IIAPOBOTO CJOS;
11apOBOM CEKTOP.

Bbruncsiate  00BEMBI M TUIOL[AAM  TIOBEDXHOCTEM Tesl  BpallleHus,
reoMeTpUUYeCKHX Tejl C IpUMeHeHreM (hopMy .

OnepupoBaTb TMOHSITUSIMA: MHOTOTDAaHHUWK, BIMCaHHbIM B cdepy U
OMUCAHHBIA OKO0JIO cdepbl; cdepa, BOKWCAHHAs B MHOTOTPAaHHUK WU Teso
BpallleHHsl.

BBIUNC/IATE COOTHOILIEHUST MeXXAy TUIOLaAsIMUA TOBepXHOCTel U 0ObéMamu
MOI0OHBIX Te.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Y; CTPOUTH C€UEeHHs Te/T BpaIlleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALMI0 O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, mpeCcTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BbITIOSTHATE  [IEMCTBUS  CIOKEHWsI BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBONMCTBaMHU OHK 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tapasienernureza.

OrnepupoBaTh MOHATUSIMU: J]eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOpa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJUTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTopa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKiafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3aJjaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jis pellleHuss CTepeoMeTpPUUecKuX
3a/]a4, MpeATIo/ararwiuX HeCKOJIbKO I1ar0B pelleHus, eC/Ti yCJIOBHUS TIPUMeHeHMUs]
3a/laHbl B IBHOU (hopMe.

PemiaTh mpocTeliie reoMeTpuueckue 3aZilaud Ha TIpUMeHeHue BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoXK/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 00pasijaM Wid aAropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TPU PellieHnH CTepeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe U
YKWU3HM, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB I'eOMeTPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLlecCe TIOMCKA peIleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsemMbl, MO/|e/TMPOBaTh peasibHbIe
CUTyalluM Ha sA3bIKe T'eOMeTpUH, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZEU C
HCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareopbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUeM reOMeTpPUUYeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Kontposbabie | IIpakTHyeckue
n/n NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
bubmoTeka [IOK
1 Beejerine B CTepeoMeTpHio 10 https://m.edsoo.ru/1c209e37
5 IIpsiMbIe ¥ MJIOCKOCTY B IPOCTPaHCTBe. 12 1 bubmmoreka IIOK
[TapanielbHOCTh MIPSIMBIX U TIJIOCKOCTeN https://m.edsoo.ru/1c209e37
3 [TeprieH MKy ISIPHOCTD TPSIMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeM https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
4 1 1
¥ TIbl MY [PSMBIMH H TI0CKOCTAMIL 0 https://m.eds00.ru/1c209e37
Bbubmmoreka IIOK
> MrororparHHKH 1 1 https://m.edsoo.ru/1c209e37
bubmioTeka LIOK
6 O6mBé 9 1
HEMPI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
bubmoTeka 1IOK
7 IToBTOpEHME: CceueHus], paCCTOSTHUA U YIJIbI 4 1
https://m.edsoo.ru/1c¢209e37
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 K/TACC

KosimuecTBo uacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
MPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
bubmioreka LIOK
1 Tena ppaujervs 12 https://m.edsoo.ru/1c209e37
i bubmioreka LIOK
2 OObémbi Ten > 1 https://m.edsoo.ru/1c209e37
bubmioTeka LIOK
3 B 10 1
€KTOPbI ¥ KOOPAWHATHI B TIPOCTPAHCTBE https://m.edsoo.r/1c209e37
4 [ToBTOpEHMe, 06001TIeHNE, 7 1 bubnuoreka LIOK
CcrCTeMaTH3alysl 3HaHUMN https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHBIE
Ne Jata nudpoBbie
Tema ypoka KoHnTpo/ibHble | IIpakTHyecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
OCHOBHBIE MOHSTUS] CTEPEOMETPHH:
TOUKa, NpsiMasi, MJI0CKOCTb,
rpoctpaHcTBo. I1paBuna
bubmiorteka LJOK
1 1300pakeHHs] Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
1300pakeHHs TJIOCKOCTeH,
rapasijie/lbHbIX TIPSIMBIX (OTPe3KOB),
cepe/iHbI OTpe3Ka
IToHaTHA: NTepecekaroLecs
2 IIJIOCKOCTH, TlepeceKarolecs rpsimast 1 Bubmotexa IOK
» TTeP o P https://m.edsoo.ru/2d8a9c99
Y TIJIOCKOCTD
[TonsTYSA: ITepeceKaroLecs
3 IIJIOCKOCTH, TlepeceKarolyecs rnpsmasi 1 Bubmorexa [IOK
» TTEP . P https://m.edsoo.ru/db685e73
Y TUVIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKaX, Ha IPOEKL[OHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHus 0 KybOe 1

5 nvpamMuze, X pasBépTKUA U MOJenu 1 Bubmorexa OK

DAMIE, MX PAsBEp AT https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB
6 HauanbHble cBefieHus 0 Kybe 1 1 bubmmoreka LIOK




npamu/ie, UX pa3BéPTKU U MOJIeJTu.
CeueHusi MHOTOTPDAHHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsiTHEe 006 aKCMOMAaTHUUECKOM

7 MOCTPOEHHH CTePeOMeTPHH: aKCUOMBbI Bubmiorexa [IOK
P P Pyt https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTHUYECKOM
8 MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI Bubmiorexa IOK
P P Pyt https://m.edsoo.ru/239c8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 006 aKCHOMAaTHUYECKOM
bubmoteka LIOK
9 MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
https://m.edsoo0.ru/65c6b106
CTepeoMeTpHH U CeICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUeCKOM
bubmoTeka LIOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3avMHoe pacriosioykeHue MpsIMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmioreka LJOK
rapa’siieJibHble U CKpelyBaroLecs https://m.edsoo.ru/1a2520£6
TpsiMble
[TapanienbHOCTb NPAMBIX U
TIJIOCKOCTEN B MPOCTPAHCTBeE:
12 rapa’sijiesibHble TIpsiMble B Bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBe; Mapasule/IbHOCTb TPEX
TIPSIMBIX
[TapaniensHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmmoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 YT71Bl € COHaIpaB/IeHHbIMU bubnuoreka LIOK




CTOpPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay rpsiMbIMU B bubmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB MJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoreka LJOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie TPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TETPa’ Bubmorexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
KyO0, Tlapasuiesienure,
. bubmoTeka LIOK
20 ITocTtpoeHue ceueHun
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTtpoeHue ceueHut nomorexa L
https://m.edsoo.ru/ec26fe5d
KoHTtponbHast paboTa o teme
Y "[IpsiMble 1 TIJIOCKOCTH B Bbubmoteka LIOK
rpocrpaHcTse. [lapanienbHOCTE https://m.edsoo.ru/9a0a9e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HH(I))CKOQ“H'}IITE P:IeH VK 5)1;1 Hble Bubmorexa OK
- TTePHERAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMblie mapasnienbHbie U bubmioreka LJOK
NepreHJUKYyJ/IpHbIe K IVIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoTeka LIOK
MeprieHJUKYyJIsIpHbIe K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKYJISIPHOCTU bubmoteka LIOK




HpﬂMOﬁ N IIVIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Tpy3HaK reprieHAUKYIsIpHOCTH

bubnuoreka IIOK

27 . https://m.edsoo.ru/79165d1
TIPSIMOM U TVIOCKOCTH c

)8 Teopema o nipsimMoit bubmoteka LIOK
TMepreHUKY/ISIPHOU TJIOCKOCTH https://m.edso00.ru/635c5087

79 Teopema o nipsimoi bubmiorteka LJOK
TepreHAUKYISIPHOMN TIJIOCKOCTU https://m.edsoo.ru/bd3745f8

. bubmiorteka LJOK

Teopema o nipssmon

30 . https://m.edsoo.ru/7d18834
TiepreH/IMKY/ISIPHOM MJI0CKOCTH b
[TeprieHAMKY /ISP ¥ HAK/JIOHHBIE:

31 acp(:ToslineYOT qum O TIJTOCKOCTH Bubmorexa [JOK
P 6 ’ https://m.edsoo.ru/33c477d3
pacCcTosiHUe OT MIPSIMOM 10 TIOCKOCTH
[TeprieHAMKY/ISIP ¥ HAK/JIOHHBIE:

32 aCIzZTOHil/IeyOT EOLIKI/I 0 IVIOCKOCTHU Brbmorexa OK
P 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHUe OT MPSIMOMA [10 TJIOCKOCTH
[TeprieHAVKY /ISP ¥ HAaK/JIOHHbIE:

33 aCPCTo;IiHeYOT ?omm 0 TVIOCKOCTH Bubmorexa OK
p 6 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT TIPSIMOM /10 TIJTIOCKOCTH
[TeprieHAMKY /ISP ¥ HaK/JIOHHbIE:

34 aCI:ZTOHiI/IeyOT EO‘-IKI/I 0 TIZIOCKOCTH bubmorexa OK
p E ’ https://m.edsoo.ru/dbee22bc
paccTosiHMe OT TPSIMOM /10 TIJIOCKOCTH
YT/1bl B TIPOCTPAHCTBE: YTOJT MEXAY Bubmmorexa [JOK

35 - ' https://m.edsoo.ru/6b61b2b
TIPSIMOM U TJIOCKOCTBIO 4

36 JByrpaHHbIN yTOJ1, TMHEHNHBIN YroJl bubmoteka LIOK

JIBYTPaHHOrO yrJia

https://m.edsoo.ru/5faOb3ce




[IByrpaHHbIN yToJ1, TUHEHHBIN yroJ

bubnuoreka IIOK

37
JIBYTpa”HHOro yria https://m.edsoo.ru/c7c777ed
ITeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
38 I IEBHa1;IL neynefl UKYJISIPHOCTHU [IBYX Brbmoreka LIOK
P Up Ay AP ABY https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTeH
INeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
39 I IEBHaIfL neynell—)l UKYJIIPHOCTHU IBYX Brb/morea OK
P UP Ay TP ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeH
ITeprieHIUKYIAPHOCTE IIJIOCKOCTEH:
40 I 1/I1)3HaK'ZL neynefl UKYJIIPHOCTHU IBYX Brbmorexa OK
P VP AMKYIIAD ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 Teopema o0 TpéX 11epIIeHINKY/IIpax Brbmorea OK
p p p AUKYIAD https://m.edsoo.ru/e4972cdc
42 TeopeMma o TpEx neprieHAUKY/IIpax Brb/morea OK
p p p AUKY AP https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEx neprieHAUKYIIpax Brbmorea LOK
p PEX TIEPTER/MKY AP https://m.eds00.ru/9f246736
KoHTposibHast paboTa 1o TeMam
44 "[leprieHUKY/ISIPHOCTD TPSIMBIX U bubmoTeka LIOK
NI0CKOCTe" U "YT/Ibl MeXIy https://m.edsoo.ru/5b971ef3
TIPSIMBIMU M TJIOCKOCTSIMU'"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKA,
45 BBINIVKJ/IbIE U HEBBINTYK/IbIE Brbmorea LOK
y y - https://m.edsoo.ru/2d24e873
MHOTOIPaHHUKH; pa3BEépPTKa
MHOTOrpaHHUKa
46 [Ipu3ma: n-yrosipHas npusma; rpaHu u bubmoreka IIOK

OCHOBAHUA MPU3MBI; ITPpAMasd 1

https://m.edsoo.ru/b4ad63ad




HaKJ/IOHHAas MPU3MBbI; OokoBast U
IMOJIHadA MOBEPXHOCTL ITPHU3MBI

[Tapannenenunes, NpsMOYTOJIbHBIA

bubmoreka IIOK

47 rapa’suiesieniures U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuyja: n-yrosjibHas mMpaMu/a,
rpaHy ¥ OCHOBaHUe TTMpaMU/bL;
48 OoKoBasi ¥ TIO/THAs! TIOBEPXHOCTh Bubmiorexa [IOK
. https://m.edsoo.ru/fbl1cd0a5
NUPaMK/bl; IPAaBUJIbHAS U yCeUéHHas
nvupamMuzia
[IpaBU/IbHBIE MHOTOTPAHHHUKM:
TIOHATHE TIPAaBUJIBHOTO
49 MHOTOI'paHHUKa; [paBU/IbHas [IpU3Ma bubmmoreka LIOK
U TIpaBW/IbHasl IMpaMua; TipaBU/ibHast https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
MPaBWILHBIN TeTpa3/p; KyO
[IpencraBneHue O MpaBUIbHBIX
50 MHOI'OTPaHHUKAaX: OKTas3zp, Bubmorexa IOK
https://m.edsoo.ru/a0fdd5bf
[0/leKas/ip ¥ UKOCas/p.
CumMmeTpHs B NMPOCTPAHCTBE:
CUMMeTpHsI OTHOCUTEJ/IbHO TOUKH,
MIPSIMOU, TVIOCKOCTH. DJIEMEeHTBI bubmoteka LIOK
>1 CUMMeTpPHUU B MpamMuzax, https://m.edsoo.ru/b9e777d9
rapasuiesienuriejax, MpaBUIbHbIX
MHOTOrPaHHHUKax
BrruriciieHue ssemeHTOB
52 MHOT'OTPAaHHHUKOB: pé0pa, AraroHasu, Bubmorexa [JOK
https://m.edsoo.ru/6cdbecef
YTJIbL
53 [Tnoraib 60KOBOY TTOBEPXHOCTH U bubmioreka LJOK

https://m.edsoo.ru/37d8415




TIOJTHOM TTIOBEPXHOCTH TIPSIMOM
TIPY3MBI, TIIOIIAZIb OCHOBaHUH,

7
TeopeMa 0 OOKOBOI TTOBEPXHOCTH -
TIPSIMOM MIPU3MBI
[Tnoiab 60KOBOM MOBEPXHOCTH U
TIOBEPXHOCTH TTPaBUIbHOU
54 IUpaMUbl, TeOpeMa O IJIoIaau Bubmiorexa HOK
P U/IL » Teop Lu A . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTU YCEUEHHOM
NMpaMU/ibl
55 KoHTposbHast paboTa 1o Teme bubmoreka IIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n ..
>6 onATHe 06 0bneEme https://m.edsoo.ru/7ad0020b
bubnuoreka IIOK
57 OOBEM TTHPAMU/TBI https://m.edsoo.ru/235171b
3
" bubmoreka LIOK
>8 Obném THpaMUAbI https://m.edsoo.ru/f47dfefd
) bubmoreka IIOK
>9 Obném mipamu e https://m.edsoo.ru/79¢10312
, bubmoteka LIOK
60 ObnEM mipami e https://m.edsoo.ru/2faadc3f
bubmiorteka LJOK
61 OO0BEM TIPU3MBI https://m.eds00.ru/7985360
8
bubmoreka LIOK
62 O6né 3
HEM TIPH3MbI https://m.edsoo.ru/1e053890
63 OO6BEM MPU3MBI Bubmiorexa [IOK

https://m.edsoo.ru/482d3f51




64 KonTtposnbHast paboTa 1o Teme 1 bubnuoreka IIOK
"O06BEMBI MHOT'OI'DAaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 00001IIeHNE

65 cUCTeMaTy3aLys 3HaHUM. 1 bubmoTeka LIOK
[TocTpoeHue ceueHuli B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEHME, 06006ITIEHHE
cucTeMaTy3anys 3HaHUM.

66 Brruniciienre pacCTosIHUN: MeXIY 1 bubmoteka LIOK
[ByMsl TOUKaMH, OT TOUYKH /10 IPSIMOM, https://m.edsoo.ru/f7792bad
OT TOUKH [0 MJIOCKOCTH, MEXIY
CKpeIlMBalIIMMHUCS TIPSIMbIMHU

bubmoreka IIOK
1

67 Wrrorosas KoHTpo/IbHas paGoTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHUE, 06006ITIEHHE
cUcTeMaTu3aLys 3HaHUM.

Berunciienue yrios: me

68 KpeLLUB }I:IMI/I S 11 ;Kl\fl}:IMI/I 1 Bubmuorexa [JOK
CKpert a}omu b ’ https://m.edso0.ru/56765e8b
MeXX/ly MPsSIMOM U MJIOCKOCTBIO,

[BYTPaHHBIX YIJIOB, YIJIOB MEXY
TIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHBbIE
Ne ara nu@poBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A bp
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa v map: LieHTp, painyc,

1 “aMeTp; IJI0LaJb MOBEPXHOCTU 1 Bubmiorexa [IOK
A P> e P https://m.edsoo.ru/0341bc2b
cheprbl
B3aumHoe pacriosioxxeHue chepbl U

bubmoreka IIOK
2 TJIOCKOCTH; KacaTre/ibHasi IJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; miomags cdepbl

3 V306pakeHue cdepsl, 1apa Ha 1 bubmoreka LIOK
I710CcKOCTH. CeueHud 11apa https://m.edsoo.ru/bc15£7£2
LunuHpuueckast TOBePXHOCTb,

4 obpa3ytoliye 1UINHAPUUeCKOU 1 bubnuoreka LIOK
TOBEPXHOCTH, OCh LJWINHPUYECKON https://m.edsoo.ru/6054b8c1
TOBEPXHOCTHU
LlunmuHAp: ocHOBaHUs U OOKOBast

5 MOBEPXHOCTb, 00pa3yroIas U oCh; 1 bubmiorteka LJOK
T/I0I[aIb OOKOBOM Y TIOJTHOM https://m.edsoo.ru/188f6216
TOBEPXHOCTHU
M306pakeHue LIUIMH/PA Ha
IJIOCKOCTU. Pa3sBépTka LiMInHApa.

6 CeueHus LIWIHH, pa (nnL(l)CKocff}o 1 Bubmorexa [JOK

H . AP ’ https://m.edsoo.ru/016e25eb
rapa’siie/ibHOW Uu
TepreHAuKY/IsIPHOM OCH LIU/IUH/Ipa)
7 Konunuyeckas moBepxHOCTb, 1 bubnuoreka LIOK




obpa3sytolie KOHUUeCKon
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE U BepIIHHA,

bubmmoreka IIOK

8 obpa3yroliiast ¥ 0Ch; TUIOLA/Ib https://m.edsoo.ru/897dd3b
OOKOBOI U MOJTHOM TTIOBEPXHOCTH 2
YceuéHHBIN KOHYC: 0Opa3yrorue 1

9 BBICOTA; OCHOBaI-}III/IH u gOKZBaH; Bubmiorexa OK

’ https://m.edsoo.ru/1468bab3
TOBEPXHOCTh
M300pakeHre KOHyCa Ha
nockocty. Pa3BépTka KoHyca.

10 CeueHust KOHyca (TVIOCKOCTBIO, bubmmoreka LIOK
Trapasuie/ibHOM OCHOBAaHUIO, U https://m.edsoo.ru/Obde1be8
TIJIOCKOCTBIO, POXO/sIlel uepes
BepILNHY)

1 KombuHarms Tes BpaltieHust U bubmuoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, ONTMCaHHbIN OKOJI0
ctepsl; cdhepa, BMcaHHas B Bubmioreka LIOK

12 ’ ’ https://m.edso0.ru/0b13615
MHOTOTPaHHUK WUJU B TEJO 3
BpalleHus a

13 [TonsiTve 06 06béMe. OCHOBHBIE bubnuoreka LIOK
CBOMCTBa 0OBEMOB TeJl https://m.edso0.ru/26a03fb7

bubmiorteka LJOK

14 OO6BéM LUIMHApPA, KOHYyCa https://m.edsoo.ru/5513d87

b
bubmoreka IIOK
15 OO6mBEM I11apa U TIoIazb Chepbl 4

https://m.edsoo.ru/d189bde2




[Togo6HbIe Tena B IPOCTPaHCTBE.
COOTHOIIIeHUST MeXKAY TIOLIA/ISIMU

bubnuoreka IIOK

16
TIOBepXHOCTeH, 00bEMaMu https://m.edsoo.ru/810cf1eb
MOI00OHBIX T
17 KoHTposibHast paboTa 1o TeMam bubmoteka LIOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0OCKOCTU U B bubmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 Crno>keHre U BbIUMTaHHE BEKTOPOB Bubmorexa [JOK
P https://m.eds00.ru/23f4f089
20 YMHOXeHHe BeKTOopa Ha YUCII0 Bubmorexa [IOK
P https://m.edsoo.ru/dee379eb
PasnoykeHue BekTOpa 10 Tpém
21 HeKOMIIJIJaHapHbIM BEKTOpPaM Bubmotexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBu/io napasiesnenuriesa
Perrenue 3as1au, CBsI3aHHBIX C
22 TpYMeHeHWeM TpaBuJl JielCTBUH C Bubmiorexa OK
P Pasu A https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN MEeTO
23 I I/Ip'[éLHEHI/II/I FEOM@"E NUeCKUX ) Bubmorexa [JOK
PP P https://m.edsoo.ru/d3alfe30
3az1au
[IpsimoyrosibHas cucteMa
bubmiorteka LJOK
KOOP/IMHAT B POCTPAHCTBe.
24 . https://m.edsoo.ru/48db705
Koopaunats! BekTopa. IIpocrenmue 3
3a/lauv B KOOpJMHATax B
75 Yron Mexay BeKTOpaMu. bubmioreka LJOK
CxkasnsipHOe Tipor3Be/ieHre BeKTOPOB https://m.edsoo.ru/725effc4
26 Beruriciienue yriios Mexay bubnuoreka LIOK




MpAMBIMH U ITIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

KoHTposibHast paboTa 1o Teme

27 "BeKkTopbI ¥ KOOpJVHATHI B Bubmorexa [JOK
., https://m.edsoo.ru/77c22fc5
TIPOCTPaHCTBE
[ToBTOpeHue, 06001IeHE U
)8 cucTtemarysanys 3HaHui. OCHOBHbIE bubmoteka LIOK
¢urypsl, dhakThl, TeOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUH
[ToBTOpEHME, 0600IIEHE U
79 cucreMarr3anus 3HaHU. OCHOBHbIE bubmoreka LIOK
¢urypsl, akTel, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
M/IaHUMEeTPUHN
[ToBTOpEHMe, 0600IIEHE U
30 cucTeMaTtr3alus 3HaHUU. 3aZ,auu bubmmoreka LIOK
IUIAaHUMETPUU U MeTO/bI UX https://m.edsoo.ru/7491efe0
pellieHust
[ToBTOpeHMe, 060011eHIE U
31 cucTeMaTty3aliusl 3HaHUM. 3aZiauu bubmiorteka LJOK
[JIAHUMETPUU U MeTO/bI UX https://m.edsoo.ru/4dffda97
pellieHust
[TorTOpeHMe, 060011[eHIE U
37 cucTeMaTu3alys 3HaHUW. OCHOBHbIe bubnuoreka LIOK
¢dburypsl, dhakTbl, TeOpeMbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuur
bubmiorteka LJOK
33 HToroBast KOHTpobHas paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUe, 0600IIeHE U bubmiorteka LJOK

cHCTeMaTH3allysl 3HaHUH

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

34




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOANYECKHNE MATEPHUAJIbI VI YUUTEIA

O ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH

NHTEPHET



