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Pabouasi mporpamMmMa yuebGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJis
obyuartorifuxcs 10 —11 xkmaccoB pa3paboraHa Ha ocHoBe @efepasbHOTO
roCy/lapCTBeHHOTO 00pa30BaTe/IbHOTO CTaH/AapTa cpefiHero o0birero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IsSEMBIX K
MaTeMaTHyeCKoMy 00pa30BaHMIO, W TpPaJULIMA POCCUMCKOro 00Opa3oBaHUS.
Peanu3arusi mporpaMMbl obecrieurBaeT OBJaZieHre KTHOUeBbIMU KOMIIeTeHIUSIMU,
COCTaB/ISIFOIIIMMM OCHOBY [I/I1 CAMOPA3BUTHSI W HeTpephbIBHOTO 00Opa3oBaHMS,
1[e/IOCTHOCTh  OOIIeKy/IbTYpHOTO, JIMYHOCTHOTO W TI03HABaTe/JIbHOTO Da3BUTHS
JTMYHOCTU 00yYaroIIuxcsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BajkHocTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejiHero o6iIiero
obpa3oBaHMsl O0YC/IOB/IEHA TMPAKTHUYECKOW 3HAUMMOCTBIO MeTarpeJMeTHbIX |
NpeJIMETHBIX Pe3y/IbTaTOB O0yYeHHs] TeOMEeTPHUH B HarpaBJe€HUU JIMYHOCTHOTO
pa3BUTHS oOydJaromuxcsi, (hopMUpoBaHHUS (YHKIMOHA/JLHOM MaTeMaTHUeCKOn
I'PaMOTHOCTH, U3yUeHUs IPYTuX yueOHbIX AUCLUIIIVH. Pa3BuTre y 00yJarommxcs
NPaBU/IbHBIX TIPEZICTAB/EHUN O CYU[HOCTH U TIPOMCXOKAEHUU TeOMeTPUUYECKUX
abCTpakiyii, COOTHOIIEHWM peaJlbHOTO W W/ea/IbHOrO, XapaKTepe OTPa’KeHUs
MaTeMaTUUeCKOH HayKOW sIBJIeHUH Y TIPOI[eCCOB peaslbHOr'0 MUpa, MeCTe TeOMeTPUU
B CUCTeMe HayK ¥ POJId MaTeMaTUueCKOT0 MO/Ie/TMPOBaHUS B HAYYHOM TI03HAaHUU U
B TIPaKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYyYHOTO MUPOBO33PEHHST YUAI[UXCs, a
TaK)Xe KauecTB MBbIIJIEHHs], HeOOXOJUMBIX [/iss aJanTal[dd B COBPEMEHHOM
ob1iecTse.

T'eomeTpusi SIB/IsIeTCA OAHUM W3 0a30BBIX IMPEJMETOB Ha yPOBHE CPeJHEr0
obmiero oOpa3oBaHus, TaK KakK 00ecrieurBaeT BO3MOXKHOCTb M3YyUeHHS Kak
IMVCLIMIUIVH eCTeCTBeHHO-HayUYHOU HalpaB/IeHHOCTH, TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbliieHre, GoOpMUpyeMoe TPy HW3y4eHUd OOyJaroImMUCs
TIOHATUMHBIX OCHOB T€OMETPUHU Y TIOCTPOEHUH TeTIOUKH JIOTUUeCKHUX YTBEP)KIeHUM
B XO/le peIleHHs TeOMeTPUUeCKHX 3ajlau, yMeHHe BBbIIBUraTb W OMPOBEprarhb
TUTIOTe3bl HEIOCPe/ICTBEHHO WCITO/Ib3YIOTCS TPH PEIleHUH 3a/jau eCTeCTBEeHHO-
HAyYHOTO I1IUK/Ia, B YaCTHOCTH U3 Kypca (DU3MKH.

YMeHHe OPUEeHTUPOBAThbCS B TTPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCeX 00JIaCTIX [esATeJIbHOCTH uesioBeKa. OpueHTalusl YesloBeKa BO BPEMEHW U
MPOCTPAaHCTBE — HEOOXOJWMOe YCIOBHE €ro COMaabHOro ObiTusi, (opma
OTPa)KEHHsI OKPY)KAloOITlero Mupa, YC/IOBHE YCITEITHOrO TMO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusi  JeMCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMHU
obpa3aMu 00beZIMHSET pa3Hble BU/IbI YueOHOU U TPYI0BOM /1€Te/IbHOCTH, SIB/ISIETCS
OJHUM U3 TPOPeCcCHOHATbHO Ba)KHBIX KauecTB, IM03TOMY akKTya/JbHa 3ajaya



dopmMupoBaHrs 'y  OOyYalrOIMXCS  MPOCTPAHCTBEHHOTO  MBIILIJIEHUS — Kak
Pa3HOBUJHOCTA 00pa3HOTO MBIIIEHUSI — CYIIeCTBEHHOTO KOMIIOHEHTa B
MO/ITOTOBKE K MPAKTUUeCKOU /esITe/TbHOCTH TI0 MHOTHUM HarlpaB/ieHUsIM.

Llesib ocBoeHusi mporpaMMmbl yuebHOro Kypca «['eomerpusi» Ha 06a30BOM
ypoBHe 00yueHHs1 — oOImjeobpa3oBaTe/lbHOe U OOIEKY/JIbTYPHOE pa3BUTHE
obyuaroruxcst uepe3 obecrieueHre BO3MOKHOCTH IMPHUOOpeTeHNs U UCTI0/Ib30BaHHS
CUCTEMaTUYECKUX TeOMeTPUYEeCKUMX 3HaHUKW U JeMCTBUM, CIeLU(UUHBIX
reoMeTpuM, BO3MOKHOCTH  YCIIEIIHOTO  TPOJOJ/DKeHUsi  o0Opa3oBaHusi  TI0
CreLMasbHOCTSIM, He CBSI3aHHBIM C TMPUK/IaJHBIM UCII0/Ib30BaHUEM I'eOMeTpUH.

[TporpaMmMa 10 reoMeTpuM Ha 0a30BOM YpOBHe TMpeAHa3HaueHa [J/Isi
oOyuaroluxcs Cpe/iHell IIKO0JIbI, He WCIBITBIBABIIMX 3HAUMTE/bHBIX 3aTPY/[HEHUI
Ha YpOBHe OCHOBHOro obiijero obpasoBanusi. Takum o6pa3om, oOyuaromiyecs: Ha
6a30BOM ypOBHe [JO/DKHBI OCBOUTH O0IIie MaTeMaTUUeCKe YMeHHsl, CBsi3aHHbIEe CO
crieliuPUKON reoMeTpUM U HeoOXOAUMbIe [Jisl )KU3HH B COBPEMeHHOM 0OIIjecTBe.
Kpome 3T0Or0, 0HM NUMEIOT BO3MOXXHOCTh U3yUWTh reoMeTpHto 6oJiee riyboko, eciu
B JajbHeillleM BO3HUKHET He0oOXOAUMOCTb B TeOMeTPUYeCKUX 3HAHUSAX B
npodecCroHaTbHOMN /1eTeIbHOCTH.

HocTkeHWe 1je/lM OCBOEHHsI TIpOrpaMMbl 0OecrieunBaeTCsl pellleHreM
COOTBETCTBYIOLLIMX  3ajay. [IpvopuUTeTHBIMMA 3aZlauaMd  OCBOEHMsI  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 k/accax siB/ISIFOTCS:

e (QopmupoBaHHe TIpeCTaB/eHUS O TeOMeTPUH KaK 4YacTh MHUPOBOU

KyJbTYPbI U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KarOIIUM MUPOM;

e (opmupoBaHue Mpe/CTaB/lIeHUsI 0 MHOTOTPaHHUKaX Y Teslax BpalljeHUs KaK
0 BaXHEMILIMX MaTeMaTUUeCKUX MOJeJsiX, MO3BOJISIOIIUX OIMUChIBATh U
M3y4JaTh pa3Hbie SBIEHUS OKPY>KaloIl[ero MUPa;

e (QopmupoBaHMe yMeHHUs paclio3HaBaThb Ha UepTeXKkax, MOJeIsiX U B
peasibHOM MHpe MHOTOT'PaHHUKU U TeJla BpallleHus;

e OBJIaZileHWe MEeTO/J|aMM pellleHHs 3a/jau Ha MOCTPOeHUs] Ha M300pa’keHUsiX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmHupOBaHME yMeHUs OIepUpOBaTh OCHOBHBIMU TIOHSATHUSIMH O
MHOTOTpaHHUKAaX U TeJjlax BpallleHUsl U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJ3/lecHMe  aArOpMTMaMu  pelleHus] OCHOBHBIX  THIIOB  3ajauy;
dbopMrpoBaHre yMeHHs TIPOBOAUTb  HEC/TIOXKHbIE  [JOKa3aTebHbIe
pacCcyx/leHusi B XOjle pellleHuss CTepeoMeTpUuecKuX 3aZiau M 3ajay C
MPaKTUUeCKUM COJlep>KaHreM;

e pa3BUTHe UHTE/UIEKTya/lbHBIX U TBOPUECKUX CIIOCOOHOCTel 00yUaromuxcs,
T03HaBaTe/IbHOM aKTUBHOCTH, UCC/Ie/I0BaTeIbCKUX YMEeHUM, KPUTUUHOCTH
MBILLIEHHST;



e (QopmupoBaHue (PyHKIIMOHAIBHOM T'PaMOTHOCTH, Pe/IeBaHTHOW F€OMeTPUM:
yMeHUe pacrio3HaBaTh MPOsIBJIEHUS FeOMeTPUUeCKUX MOHITUN, 00beKTOB U
3aKOHOMEPHOCTeW B peasibHbIX >KU3HEHHBIX CUTYyalUsiX U TPU U3yUeHUH
OpyruxX  yueOHBIX  TIpDeJMETOB,  TIPOSIBJIEHHS  3aBUCUMOCTeN U
3aKOHOMepHOCTel, (POpMyJ/IMPOBATh MX Ha sI3bIKe TeOMEeTPUH M CO3[|aBaTh
reoMeTpuyeckde MOJe/H, TIPUMeHATb OCBOEHHbIM TeOMeTpPUYeCKUU
amrapar i perieHus IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/auy,
VIHTepIIpeTUPOBaTh U OL[eHUBATh I10/IyUYeHHbIe pe3y/IbTaThl.

OTnuurTe/IbHOM 0COOEHHOCTBIO TPOrpaMMbl SIB/ISIETCST BKJ/IFOUEHHE B KYpC
CTepeoMeTpUM B Havajle ero u3yuyeHus 3a/ay, pellaeMbIX Ha YPOBHE UHTYUTHUBHOI'O
MO3HAHUS, U Ofpejle/IéHHbIM 00pa3oM opraHv30BaHHasi paboTa Haj HUMM, UTO
CIMOCOOCTBYIOT PA3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOT'O MBIILIJIEHUS,
CTUMYJIMpYeT MPOTeKaHVe UHTYUTUBHBIX IIPOLIeCCOB, MOTUBHPYeT K Jla/IbHerIIeMy
V3YUYCHHUIO IIpe/iMeTa.

[TpennouTteHue OTAAETCS HAr/SIIHO-KOHCTPYKTUBHOMY MeTO/y 00yueHusl, TO
eCTb TeOpeTUYeCKWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
NIPaKTUYECKOM [edaTeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPe/CTaB/IeHUNd Yy
yyalluxcs B Kypce cTepeoMeTpyy IIPOBOAUTCA 3a CUET pellieHnd 3a/,a4 Ha Co3/jaHue
MPOCTPAaHCTBEHHBIX 00pa30oB M 3aZjlau Ha OMepHpoBaHHe TMPOCTPAHCTBEHHBIMU
obpazamu. Co3zanve oOpa3a TIPOBOAUTCS C OIMOpPOM Ha HArJSiAHOCTb, a
orieprpoBaHue 006pa3oM — B YC/IOBUSIX OTBJIeUeHUs! OT Har/siIHOCTH, MBICJIEHHOTO
V3MEeHEeHHUs ero UCXOJHOI'0 CO/leprKaHuUs.

OcHoOBHBIE cofepyKaTe/ibHble JIMHUM Kypca «['eometpun» B 10-11 knaccax:
«MHororpaHHuKku», «IIpsgmMble U IJIOCKOCTU B IIPOCTPAaHCTBe», «Teja BpallleHus»,
«BeKTopbl U KOOpAWHATHI B MPOCTPAaHCTBe». POPMUPOBaHME JIOTUYECKUX YMEHUU
pacripe/iesisieTcsi He TOJIBKO IO CoJiepyKaTeIbHbIM JIMHUSIM, HO U T10 roflaM 00yueHuUs
Ha ypOBHe cpe/iHero o01riero obpa3oBaHusl.

Conepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIllee TpeAMETHbIM pe3y/bTaTaM
ocBoeHUsi paboueli TIporpamMMbl, pacrpefie€HHBIM 10 TofaM o0ydeHwus,
CTPYKTYpPUPOBaHO TakKuMM o00pa3oM, 4ToObl OB/ajieHMe TeoMeTpUueCcKUMU
TIOHATHUSIMU Y HaBbIKaMU OCYLL[eCTBJISVIOCH 10C/Ie0BaTe/IbHO U MOCTYIIaTe/bHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
00l11lyI0 CHUCTeMy TreOMeTpUUeCKUX TIpe[CTaB/eHUl O00YyJaroluXCs, pacLIupsis U
yriy6ssisi e, 00pasysi IpOUHble MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3yuenne reometrpuu otBOoguTCS 2 yaca B Hezlenmto B 10 knacce v 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooyuenus - 102 yueOHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTepeoMeTpud. ToOuka, TIpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpHUU:
aKCUOMBI CTEPEOMEeTPHH U CJIe[CTBUS U3 HUX.

B3auMHoe pacrono)keHve TIpSIMbIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajjiefibHble Y CKpeluBaroliyecs rmpsMble. [lapa/uieibHOCTE NPSIMBIX U
IVIOCKOCTed B TIPOCTPAHCTBe: TMapasulesibHble IpsIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MpPSAMBIX; Mapalie/lbHOCTh TIPSIMOM U TUIOCKOCTH. YTJIbI C
COHArpaB/IeHHbIMU CTOPOHaMH; yrol MeXJy TNpsIMbIMU B MPOCTPAHCTBE.
[TapanienbHOCTB MIJIOCKOCTEN: TIapasijie/ibHble MVIOCKOCTH; CBOMCTBA MapasllebHbIX
riockocTel. [IpocTelile MpocTpaHCTBeHHbIe (PUTYphl Ha TVIOCKOCTU: TeTpas/p,
Ky0, Tapasisiesieniure/i; oCTpOeHre CeueHUH.

[TepneHAUKYISPHOCTh NPSIMOW Y TIJIOCKOCTHU: TMepIeHUKYIspHbIe TPSIMbIe B
MIPOCTPAHCTBe, TMpsIMble [apasule/ibHble W TepreHJVKY/sIpHble K IJIOCKOCTH,
NIPU3HAK TEepreHJVKY/ISPHOCTU TPSAMOM U IUIOCKOCTH, TeopeMa O IIpSIMOU
TIepIeHUKY/IAPHOW TVIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJl MeXAY MpSMOU U
TJIOCKOCTBI);  ABYTPaHHBIM  yroJ, JIMHEWHBIM Yroa [JIBYrpaHHOTO  yrJja.
[TepneHAUKY/IAp ¥ HAaKJIOHHBIE: PACCTOSTHUE OT TOUKM /10 TJIOCKOCTH, PACCTOSIHUE
OT NPSIMOM 10 MJIOCKOCTH, NMPOeKLUs (PUryphl Ha MJIOCKOCTh. [lepreHANKY /IS pHOCTh
TJIOCKOCTEeH: TIPU3HaK IMeprieHAUKY/ISIPHOCTH IBYX IIOCKOCTed. Teopema 0 Tpéx
nepreHINKYyJispax.

MHororpaHHuKH

[ToHATHE MHOTOrpaHHMKA, OCHOBHbBIE 3/IeMeHTbl MHOTOTDAHHUKA, BBIMYKJIbIE
Y HeBBITYKJ/Ible MHOTOTPAaHHUKHW; Pa3BEPTKA MHOrorpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaK/IOHHAasi TIpY3Mbl; O0KoBasi U
T0JTHas TTIOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napasjiesienivnies; U ero csorcrBa. Ilvpamuza: n-yronpHasi nmupamuzia, 'paHu U
OCHOBaHHe MUpaMU/ibl; O0KOBasi 1 T0JIHAsi TIOBEPXHOCTh TTMPAMU/IbI; TIPaBUIbHAS U
yceuyéHHass mNupamMuja. OJIeMeHTbl TM[pu3Mbl W nupaMuzbl. [IpaBUsbHBIE
MHOTOT'PaHHUKM: TIOHATHE MPaBUJILHOIO MHOTOIPaHHMKA; MpaBWIbHAs MpH3Ma U
NpaBWIbHAs THMpaMW/ia; MpaBU/bHAs TpPeyrojibHasi THpaMua U TMPaBUIbHBIN
TeTpasAp; KyO. IlpeacraBjieHHWe O TIPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTap,
Jozekasip U ukocasap. CeueHust IpU3Mbl M MUPaMU/IbI.

CrvMMeTprst B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, MPSIMOW,
IIJIOCKOCTU. DJIeMeHTbl CAMMETPUU B MTMpaMU/iax, rapasiiesenureax, paBuIbHbIX
MHOTOTPDaHHHUKaX.



BbruncsieHre 23/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JWaroHaiu, YrJibl
[Tnomjaaer OOKOBOM TTOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
TJIOI1a/Ib OCHOBAHUM, TeopeMa 0 O0KOBO# MTOBePXHOCTH MpsiMOi Mpu3Mel. [11o1m1as
OOKOBOI TIOBEPXHOCTHM U TOBEPXHOCTH IIPAaBU/ILHOW ITHMPaMU/IbI, Teopema o
TIOIIAIY yCeueHHOM TupaMu/bl. [ToHsATHE 06 00BEMe. OO6BEM MUPaMU/IbI, TIPU3MBI.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXy TUIOIAAsIMU
MoBepxHOCTel, 00béMaMu T0J0OHBIX TeJl.

11 K/TACC

Teysa BpaleHust

LumuHgpuueckas TIOBEPXHOCT, oOpa3ytoiiye L[UIAHIPUYECKOU
MOBEPXHOCTH, OCh LWJIMHJPUUECKON TMOBepXHOCTU. LIWauHAp: OCHOBaHUS U
OoKkoBasi TIOBepXHOCTh, OOpa3ymolljasi U O0Chb; IUIOMIAZb OOKOBOW U TIOJTHOM
MOBEPXHOCTH.

Konuueckasi ToBepxHOCTh, 00pa3yroiljie KOHUYeCKOW MOBEPXHOCTU, OCh U
BeplliMHAa KOHWYeCcKoW MmoBepxHOCTU. KOoHyC: 0CHOBaHMe U BepiliMHa, 0bpa3sytoliast
1 OCb; TIJIOIa/Ib OOKOBOM U TIO/THOM TTOBEPXHOCTH. Y CeUéHHBIN KOHYC: 00pa3ytoliye
Y BbICOTA; OCHOBAHHS U OOKOBast TOBEPXHOCTb.

Cdepa v 1wap: LeHTp, paguycC, AWaMeTp; IIOL[aJb TOBEPXHOCTU C(ephl.
B3aumHoe pacriosioxkeHre cdepbl U MJI0CKOCTH; KacaTe/ibHasi TVIOCKOCTh K cdepe;
T/I01a/ib C(hephl.

M306paskeHue Tes BpalljeHUsI Ha T/I0CKOCTHU. Pa3BépTKa LIWIMH/PA U KOHYCa.

KombGuHalyu Tes BpallleHyst | MHOTOTPaHHUKOB. MHOTOIPaHHUK, OTTHCaHHbBIN
0KoJ10 cpepbl; cepa, BMMCaHHasi B MHOTOTPaHHUK, W/TK TeJI0 BpallleHUsl.

[TonsiTrie 06 00bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 06 06BEMe
NPSIMOYTO/ILHOTO Tlapasiiesienunea U cieActBus u3 Heé. OObEM LMIMHAPA,
KoHyca. O6béM 111apa U 11oijaAb chepoi.

[Tomobubie Tenma B mpocTpaHCTBe. COOTHOIIEHMS MEXy TUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

Ceuenus LuvHZpa (MapasienbHO U eprieHAUKY/ISIPHO 0CH), CeYeHHst KOHyca
(mapassieslbHOe OCHOBAHUIO U MPOXO/siiee uepe3 BepIIHY), CeueHus 11apa.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

BekTop Ha M10CKOCTH U B npocTpaHcTBe. Crio)KeHre W BbIUUTaHKe BeKTOPOB.
YMHOKeHHe BeKTopa Ha 4uc/o. Pasno)keHue BeKTOpa 10 TPEM HeKOMILJIaHAPHBIM
BeKTOpaM. [IpaBWwio mapassesienuresna. PelleHyde 3a7iau, CBSI3aHHBIX C
TIpUMeHeHHWeM TpaBWI [eUCTBUM C BeKTopaMu. [IpsMoyronbHasi cUCTeMa
KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. IlpocTeiiiive 3ajjauv B
KOOpAMHATax. Yroja MexJy BekTopamu. CKasjsipHOe NpOM3BeJileHHue BEKTOPOB.



BblunicsieHue yrioB MeXXly NPSIMbIMU U TIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIM
MeTO/] TP pellieHNH TeOMeTPUUYEeCKHX 3a/au.
INTAHUPYEMBIE PE3YJ/IbTATHI

JINHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHWsS TIPOTpaMMbI yueOHOTO TMpeAMeTa
«MartemaTrKa» XapaKTepUu3yHTCS:

I'paxxgaHckoe BocriuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKOH TTO3UIUM 00yUaroIerocsi Kak akTHBHOTO
W OTBETCTBEHHOTO ujleHa pPOCCHUCKOTO 0OIIecTBa, IIpe/CTaBieHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/lMUHbIX CTPYKTYp, SIBJE€HUH,
MpoLieAyp Tpa)kJaHCKOro obilectBa (BbIOOPBI, OMPOCHI W TMp.), yYMeHUEeM
B3aMMO/IeICTBOBaTh C COLIMA/IbHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
GyHKUMSIMY U Ha3HaUeHUEeM.

IIaTpuoTHUyecKoe BoCIUTaHUE:

c(hOpMHUPOBAHHOCTbIO POCCUMCKON MPaXkAaHCKOW UJIEHTUUHOCTH, YBa)KEHUS K
TMPOILIJIOMY M HAaCTOSII|EMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHUEeM K
JOCTWXKEHUSM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTU4YeCKOW IIKOJIbI,
K HWCIO/Jb30BaHUI0 3THUX [OCTMXKEHUM B ADYTUX HayKax, TeXHOJIOTUSX, cdepax
9KOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSA:

0CO3HaHUEM JIYXOBHBIX LIeHHOCTe! POCCHUICKOTO HapoJa;
chOpMUPOBAaHHOCTBID ~ HPABCTBEHHOTO  CO3HAHWS, STUYECKOTO TIOBeJeHMUs,
CBSI3aHHOT'O C TIPaKTUYEeCKUM TIPUMeHeHUeM JOCTHMKeHUW HayKH U [esiTeTbHOCThIO
yuéHOTr0; 0CO3HAHWEM JIMUHOTO BK/IaZia B IIOCTPOEHHe YCTOMUMBOTO Oy yIiiero.

JCcTeTHUYeCKOe BOCIIMTaHHe:

5CTETUYECKUM OTHOLIEHWeM K MHUpPY, BKJIOUas 3CTETHUKY MaTeMaTH4yeCKUX
3aKOHOMEpHOCTeM, 00beKTOB, 3a/jay, pPellleHHi, pacCy>K/IeHH; BOCTIPUMMUUBOCTbIO
K MaTeMaThUeCKUM acClieKTaM pa3/IMuHbIX BHU/JOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBID YMEHUsS] TIDUMEHSITb MaTeMaTUueckue 3HaHUs B
WHTEepecax 3710pOBOTo U 6e3omacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe TIMTaHHWe, COalaHCMPOBAHHBINA PEXUM 3aHATUN U
OT/IbIXa, peryJ/isipHasi pu3nueckasi akTUBHOCTb); (hM3UUeCKOr0o COBepIlIeHCTBOBaHUS,
TIPU 3aHATUAX CIIOPTUBHO-03[0POBUTEIBHOU 1eSITEeIbHOCTBIO.

TpyAoBoe BoCcIIUTaHHe:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIeHHOCTH TPYAOMI00Us; UHTepecoM K
pa3muuHbiM  cdepaM  TNpodeCcCUOHANbHOW  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKeHUsIMU, YMeHHeM COBepIliaTb OCO3HaHHBIA BBIOOD



Oyaymieii mipodeccid W peann30BbIBaTh COOCTBeHHblE JKM3HEHHBbIE TIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
caMm000pa30BaHUI0 Ha TMPOTSDKEHWM BCeW »KU3HU; TOTOBHOCTBbIO K aKTUBHOMY
yUaCTHIO B pellleHWH TTPAaKTUUeCKrX 3a/jad MaTeMaTUueCcKoW HaripaB/eHHOCTH.

JKO0/I0OrnYyecKoe BOCIIUTaHUe:

c(OpMUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, MMOHUMaHWEM BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX TPOI[eCCOB Ha COCTOSTHHE TIPHUPO/IHOM U COI[MaTbHOU
cpelpl, OCO3HaHWEM TJio0aZbHOTO  XapakTepa 3KOJOTHYeCKUX Ipobem;
OpHeHTallvell Ha TIpUMeHeHWe MaTeMaTUueCKWX 3HaHWM [Jis pellieHus 3a/ayu B
00/1acTH OKpYy»Karolilelt cpe/ibl, TJIAaHUPOBAHUS TIOCTYTIKOB 1 OL[EHKH UX BO3MOKHBIX
TOC/IeICTBUM [I/1s1 OKPY>Karoll[el Cpefibl.

I1eHHOCTH HAYYHOTr'0 MO3HAHMS:

cchOopMHUPOBAaHHOCTHIO MHPOBO33D€HHS, COOTBETCTBYIOIIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIIECTBEHHOM TIPAaKTUKH, TIOHHMaHUEM
MaTeMaTH4YeCKol HayKh KakK cdepbl uesioBeuecKou /1esTe/lbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU [jisS PAa3BUTHS I[UBWUIM3AIMM; OBJIa/IEHHEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW Ky/JIbTYpOW KaK CpPeJCTBOM II03HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYI0 W MCC/Ie[0BaTeNbCKYH) [JesiTe/IbHOCTh
WHAVBH/IyalIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripejmMeTHble pe3y/bTaThl OCBOEHUs TPOTPaMMbl yueOHOTo IpeaMeTa
«MaTemaTuKa» XapaKTepU3yrTCs OBJIaZileHueM yHUBepCaabHbIMU
nosHasamesabHbIMU  OelicmgUSMU,  YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMuU, yHUBEPCA/IbHbIMU pe2ysiMUBHbIMU OelicmeusiMuU.

1)  YHueepcanbHble  no3HaeamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyeccog obyuarowjuxcsi (oceoeHue
MemoOo8  NO3HAHUS  OKpyMcawmwe20  Mupd;  NpuMeHeHue  /02Uu4ecKux,
uccaedosamenbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Ba3zoBble jloruyeckKue AeiiCcTBHs:

* BBISIBJIITh U XapaKTepU30BaTh CYIleCTBEHHbIe NTPU3HAKK MaTeMaTUYeCKuX
00BEKTOB, TOHSTHM, OTHOIIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
orpefiesieHUs1  TIOHATWM;  yCTaHAaB/IMBATb  CYLIECTBEHHbIM  TPU3HAK
K/accupUKaI[iK, OCHOBaHHUS /i1 0000IIeHHss W CpaBHEHUs, KPUTepUH
MIPOBOIMMOIO aHa/IN3a;

e BOCIPUHMMATb, (OPMy/IUpPOBaThb U  TpPeoOpa3oBbIBATh  CYXKAEHUS:
yTBep/UTe/IbHbIE U OTpULjaTe/bHble, €lIWHUYHbIe, YacTHble U O0OIIue;
YCJIOBHBIE;



e BBIBJATH  MaTeMaTH4yeCcKue  3aKOHOMEDHOCTH,  B3auUMOCBSI3U U
npoTvBOpeunsi B (akTax, [aHHbIX, HaOJIOZEHUSX M YTBEP)KIEHUsIX;
Tipe/iylaraTh KPUTEPUU Z1J1s1 BbIsSIB/IEHUS] 3aKOHOMEPHOCTe! 1 IPOTUBOPEeUUiA;

e JenaTb BBIBOAbl C MCIO/b30BaHMEM 3aKOHOB JIOTMKH, J€AYKTHBHBIX U
VH/IYKTUBHBIX YMO3aK/IH0UeHNUH, YMO3aK/IF0UeHU 110 aHa/I0THY;

e IPOBOJUTH CaMOCTOSATEIbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKHUX
yTBEP)X/JeHWH (TIpsIMble M OT MPOTHMBHOIO), BBICTPAWBAaTh apryMeHTaL1Io,
MPYUBO/IUTh TIPUMEPbl W KOHTPIIPUMEpPbI; 0OOCHOBBIBATH COOCTBEHHBIE
CY’>XZ,eHUs Y BbIBO/IbI;

e BbIOMpaTh croco0 pemreHust yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pelleHUs, BbIOMpaTh Haubosiee MOAXOASIIUNA C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IeHHBIX KDUTEPHUER).

Ba3zoBble ucciejoBaTeIbCKue AeiiCTBHA:

* HCIIO/Ib30BaTh BOMNPOCHI KaK MCC/Ie[0BaTe/bCKUA UHCTPYMEHT MO3HaHUS;
dbopMyMpoBaTh BOIPOCHI, (PUKCUPYIOLME TPOTUBOpeYUe, Mpobiemy,
yCTaHaB/IMBaTb UCKOMOe U  JaHHOe, (OpPMUDOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

e IPOBOJUTH CaMOCTOSITeJIbHO CIJIaHMPOBaHHBIN 5KCIIEePUMEHT,
UCC/ieJoBaHUe TI0 YCTaHOBJEHUI0 0COOeHHOCTel MaTeMaTUuecKoro
o0beKTa, sIBJIeHUs, TIPOLeCCa, BBISBJIEHHWIO 3aBUCUMOCTEM  MEXIy
o0beKTaMu, sIBIeHUsIMU, TIPOLieccamMu;

e camocTosATenbHO (hopMyrMpoBaTh 000011eHNsT U BBIBO/bI 110 pe3y/ibTaTaM
NIpOBeJEHHOT0 HabOJIO/IeHNs, MCC/Ie[lOBaHUs, OLIeHUBaTh [JOCTOBEPHOCTh
TIOJTyYeHHBIX pe3y/IbTaTOB, BBIBOAOB U 000011eHNI;

e TIIPOTHO3MPOBaTh BO3MOJKHOE pa3BUTHE IpOLlecca, a TakXKe BbIJBUTaTh
TIPe/II0JIO’KEHHS O ero Pa3BUTUU B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuaopmanmeii:

 BbIIBJATH AeULUTHl UHPOPMALWK, JaHHBIX, HEOOXOUMBIX /IJis1 OTBETa Ha
BOMPOC U JJ14 pellleHus 3a/auu;

e BbIOMpaTh UWHPOpPMALMIO W3  WCTOYHUKOB  Ppa3/M4HbIX  THUIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPETUPOBaTh UH(POPMaLUIO
pa3/IUYHBIX BUAOB U (OpPM Tpe/|CTaB/IeHNUS;

e CTPYKTYpPUPOBaTh UH(OPMALMIO, MPE/ICTaB/ATh €€ B pa3/IMUHbIX (opMax,
WTIOCTPUPOBATh rpauuecKy;

e OLIEHUBATh HaZIE>KHOCTh uHbopMaLu 1o CaMOCTOSITeJTbHO
chopMy/IMPOBAHHBIM KPUTEPUSIM.

2)  YHugepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom

c(hopMUpPOBAHHOCMb COYUANBHBIX HABBIKOB 0OYUAIOUUXCH.

Oo0mmenue:



BOCIIPUHUMATh U (POPMY/IMPOBATh CY>K/I€HUSI B COOTBETCTBUU C yCJIOBUSMU
U Lie/IsiMU 0011[eHUs; ICHO, TOUHO, TPaMOTHO BbIPa’KaTh CBOIO TOUKY 3PeHHsI
B YCTHBIX U MUCbMEHHBIX TEKCTaX, /laBaTh IMOSICHEHUS T10 XOAY pellleHUs
3a/laur, KOMMEHTHUPOBATh MOTyUYeHHbIU pe3y/bTar;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pellleHusl; COIMOCTaB/ASTh CBOU CYXKJEHUS C CYXXIEeHUSIMU [JPYTUx
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muue U CXOZACTBO TMO3MIU; B
KOppeKTHOU (popMe hopMyIMpoBaTh pa3HOTaCcUsi, CBOU BO3PaKeHHsI;
Npe/CTaB/iATb  pe3y/ibTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTa,
WCCIIeJOBaHUS, IPOEKTA; CAaMOCTOSITe/IbHO BbIOKMPATh (popMaT BLICTYTIEHHS
C y46TOM 3ajjau Tipe3eHTalu U 0CO0eHHOCTel ay/[UTOPUU.

CoTpyaHNUYeCTBO:

3)

TIOHUMAThb Y UCTIO/b30BaTh MPeMMYI[eCTBa KOMaHIHOW U WHANBUAYaTbHON
paboThl TIPW pellleHHuH y4ueOHBIX 3a/jau; NMPUHUMATh 1ie/lb COBMECTHOM
JesiTe/IbHOCTH,  TJIAaHWPOBATh  OpraHW3al[di0  COBMECTHOH  paboThl,
pacripefiesiitTb BUABI paboT, JOTOBapUBaThCs, OOCY)KAAThb TIpollecC |
pe3ynbTar paboThl; 000011]aTh MHEHHS HECKOJILKHUX JTFO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATL CBOIO YaCTh pabOThI U
KOOPZMHUPOBATh CBOU /IeHCTBUS C [PYTUMH WieHaMH KOMaH/Ibl; OLIeHUBAaTh
KaueCTBO CBOero BKjJaZa B OOMMA TPOAYKT TIO KDPUTEPUSIM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pe2y/nsimueHble  Oelicmaus, obecneuusarom

¢opmuposaHue cMbIC08blX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, a/ITOPUTM PeIlieHus 3a/jlauu, BbIOMpATh Cr1iocob pereHust
C YUETOM UMEIOIIUXCSI peCyPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BaPUAHTHI pellleHUid C yUéTOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HAaBbIKaMU T[0O3HAaBaTeIbHOW peeKCMd KakK OCO3HaHUs
COBepLIaeMbIX JeMCTBUMA M MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
B/1aJieTb criocobamy caMoOINpoBepKH, CAMOKOHTPOJIS TpoLiecca 1 pe3ysbTaTa
pelleHus] MaTeMaTUYeckKou 3a/iauy;

Npe/IBUZIeTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIPU peLIeHUH 3a[jauH,
BHOCHUTh KODPEKTHBBI B JIeATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
JIAHHBIX, Hali/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OI[eHMBATh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCAOBUSM, OOBSICHSTH
TPUYMHBI [JOCTWKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

INPEJIMETHDBIE PE3YJ/IBTATDI
10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, MJIOCKOCTb.

[TpyMeHSATb aKCMOMBbI CTEpEOMETPHUH W CJIe[CTBUS W3 HUX TIPU peIlleHun
reoMeTpUUeCKHX 3a/[au.

OmnepupoBaTh MOHATUSAMU: NAaPA/UIe/IbHOCTb U MePIEeHUKY/IIPHOCTD TPSIMbBIX
Y TIJTIOCKOCTEH.

KnaccudunpoBaTe B3aMMHOe pacIio/IO’KeHHe TIPSIMBIX U TUIOCKOCTeH B
TIPOCTPaHCTBE.

OrnepupoBaTh TIOHATUSIMM: [BYTPAHHBIA YTr0oJ, TPaHW [JBYTPAHHOrO YTJIa,
pebpo ABYrpaHHOTO yTJjla; JIMHEWHBLIM Yo/ ABYTPAHHOrO YIJIa; IpajyCHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TIOHSATHSIMU: MHOTOTDAaHHUK, BBIMYK/JbIM W HEBBITYKJ/IbIU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTDaHHUKA, TIPaBU/IbHBIM MHOT'OI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (TTMpaMu/a; IpPH3Ma,
TIPSIMOYTOJIbHBIN Maparuiesnenuries, Ky0).

KnaccuduipoBaTb ~ MHOTOTDaHHUKH,  BbIOMpass ~ OCHOBaHUSI /IS
K1accuduKaiuu  (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKW; TPAaBU/IbHBIE
MHOTOTPAaHHUKHU; MPsIMble ¥ HaK/IOHHbIE PHU3MBI, TTapasijie/ienuIe/ibl).

OmneprpoBaTh MOHATUSMU: CEKYII[asi TJIOCKOCTh, CeueHre MHOTOIPAaHHUKOB.

OOBSACHITH TIPUHIIUIIBI TIOCTPOEHUST CEUEHUH, UCTIONb3YsI METOZ, C/Ie/IOB.

CTpouTb CeueHWss MHOTOTPAHHHMKOB METOJOM  CJIe/IOB,  BBITIOJHATh
(BBIHOCHBIE) TIIOCKHE YEPTEeKW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJeHWEe reOMeTPUUYEeCKUX BETMUMH 10 00pasiiaM Wiu
a/IfOpUTMaM, TIPUMEHSII W3BeCTHbIE aHA/IUTUYEeCKWe METOAbl TPH pelleHUu
CTaH/JaPTHBIX MaTeMaTHUeCKHMX 3a/lau Ha BBIUMC/IEHHE PAaCCTOSTHUM MEeXAY ABYMsI
TOUYKaM{, OT TOUKM [0 TIPIMOM, OT TOUKH [0 IUIOCKOCTH, MEeXAY
CKPEIVBAIOIUMUCS TTPIMBIMH.

PeliaTh 3aZiauM Ha HAXOJKZEHHE TeOMEeTPUUeCKHX BeJIMUYMH T10 0Opa3iiaM Uiu
aJIfOPUTMaM, TIPUMEHSII W3BECTHble aHaMTUUeCKWe METObI TPH PpelleHuH
CTaHJAPTHbIX MaTeMaTHYeCKMX 3aJad Ha BbIUWC/IEHWE VIVIOB  MEXIy
CKDEIVBAIOIUMHUCS  TIPIMBIMH, MEXIy TIPIMOH M  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.



Bbraucisite 00bEMBI U TI/IOIIAIA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma,
MMpaMu/ia) C IpuMeHeHreM (HOPMYJT; BEIUKUC/ISTh COOTHOIIIEHUS MeXK/Ty TUIOIIasIMU
TIOBEPXHOCTeH, 00BbEMaMu TT0I00HBIX MHOTOTPaHHUKOB.

OnepupoBaThb TOHATUSMHU: CHMMETpPHUSI B IIPOCTpPAHCTBe; LIeHTpP, OChb U
TJIOCKOCTb CUMMETPHU; LIEHTP, OCh U TIJIOCKOCTb CUMMETPUU (DUTYPBI.

V3Brekatb, T1ipeoOpa3oBbIBaTh W HHTEPIIPETUPOBaTh HWHGOPMAIUMIO O
IIPOCTPAaHCTBEHHBIX TeOMeTpHUUecKux (urypax, rpeficTaBIeHHYI0 Ha uepTeXxax U
PUCYHKaX.

[TpuMeHSTH reoMeTprYeckue haKThI /1JIs1 pellieHus CTepeoMeTPUUeCKHX 3a/iay,
TIpe/ITI0/IararIX HeCKOIBKO 11ar0B PellieHus], eC/IU YC/I0BUS IPUMeHeHUs 3alaHbl
B SIBHOU (hopme.

[IpuMeHsITb  TIpOCTeillliie TIpOrpaMMHbIE  CpeJCTBa W  3J€eKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TP PellieHnH CTePeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTHL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTell B TIpUpojie U
YKU3HH, pacrio3HaBaTh MPOsIB/ieHe 3aKOHOB TeOMeTpHH B UCKYCCTBe.

[TpuMeHsITh TIONlyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[id Y TIPUMEHSTh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHwUs
MaTemMaThueCckKd CGOpMYyJMPOBaHHON MpobsiemMbl, MO/le/TMPOBaTh peasibHbIe
CUTyalluM Ha $3blke TeOMeTpPUM, WCC/AeloBaTh T[IOCTPOEHHble MOJenu C
MCTI0/Tb30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
TIpaKTHUYeCKHe 3a/lauk, CBsI3aHHbIe C HAaX0XKJeHHeM TeOMeTPUUeCKHX BeTUUKH.

11 KJTACC

OnepupoBaTh MOHATUSIMM: LWIUHAPUUYECKass TIOBEPXHOCTh, 0Opa3ytoiiye
I[WIMHIPUUECKOM TTIOBePXHOCTH; I[UTMH/IP; KOHUUeCKast TIOBEPXHOCTh, 00pa3yolire
KOHHUYeCKO! MTOBEePXHOCTH, KOHYC; c(peprueckasi TOBEpXHOCTb.

Pacrio3HaBaTh Tesa BpaujeHus (LIWIMH/P, KOHYC, cdepa U 1iap).

OOBICHATE CTIOCOOBI TTOTYUeHHs Te/l Bpall[eHusl.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepbl U TIJI0CKOCTH.

OnepupoBath MOHSATHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; IL1apOBOM CJIOM, OCHOBaHWE IIAapOBOT0 CJI0S, BbICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuncisite 00bEMBI UM TUIOIIAQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCcKUX TeJl C IpuMeHeHreM (hopmy.i.

OnepupoBaTh MOHATUSIMU: MHOTOTPDaHHKK, BIMCAHHBIN B C()epy U OMUCaHHBIN
0KoJ10 c(pepbl; chepa, BMMCaHHAsi B MHOIOTPAHHUK WJ/TU TeJI0 BpallleHUs .

BbIUMC/ISITE COOTHOIIIEHUS] MEXKIY TIION[aZsIMM TIOBEPXHOCTEM W 00bEéMaMu
TTOI00HBIX TeJ.



M300pakaTh u3yuaembie (UTYypbl OT DYKAU U C TIPUMEHEHWeM IIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BHIHOCHBIE) TIJIOCKHE YePTeXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHHsl.

V3BriekaTtb, HWHTEPIIPETUPOBaThL M IIpeoOpa3oBbiBaTh WHGOPMAIUIO O
TIPOCTPAHCTBEHHBIX MeOMeTPUUeCKUX (pUrypax, mpeCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaX.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BLITIOSTHATE  ZIEMCTBUS  CIOKEHUsI BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBOMCTBaMHU OHU 00/1a/1afoT.

[TpuMeHsITh TIPaBU/IO Tlapasliesienuresa.

OrnepupoBaTh MOHATUSIMU: []eKapTOBbI KOOPJWHAThI B POCTPAHCTBE, BEKTOD,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpPJWHAThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOKM3Be/ileHre BeKTOPOB, KOJ/IMHeapHbie U KOMIJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTOpDaMHU, CKaJiipHOe TIPOM3Be/leHHe, pacKaafibiBaTb BEKTOD 10 ABYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/JuHaT.

[TpumeHsITh reoMeTpUueckue hakThbl [/1s1 pellieHUsi CTepeoMeTPUUeCcKrX 3a/1au,
TIpe/ITI0/IaTr al0IIUX HECKOIBKO I1aTOB PellleHus], eC/TM YC/IOBUS IPUMeHeHUs 3ajaHbl
B sIBHOU (hopme.

PemaTh mpocTeile reoMeTpuueckue 3aZiaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAMUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0Ka3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM |
HaXOXK/leHHe TeOMeTpUUeCKHUX BeJIMUrH 110 06pa3iiaM Wiv aaroputMam, TIpUMeHsIst
M3BeCTHbIE METO/IbI TIPU pellleHUH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/au.

[IpumMeHsITb  TIpOCTeiilliie TIpOrpaMMHBbIE  CpeJCTBa W  3J€eKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TP PellieHnH CTePeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTell B TIpUpojie U
YKWU3HU, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB T'eOMeTPHH B UCKYCCTBe.

[TpuMeHsITh TIONlyyeHHble 3HaHUSI Ha TIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHus
MaTemMaThUueCcKd C(hOpMYyJMPOBAaHHON MpobJiemMbl, MO/le/TMpPOBaTh peasibHbIe
CUTyallud Ha A3bIKe TeOMeTPUU, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZeIU C
HCTI0/Th30BaHHEM TeOMeTPUUEeCKUX TTOHSITUM U TeOpeM, arinapaTa aareOphl; peliaTh
TIpaKTHUYeCcKre 3a/lauu, CBsI3aHHbIe C HAX0XK/JeHUeM TeOMeTPUUeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
KontposbHble | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTsI paboThI
pecypchbl
bubmoTeka LIOK
1 Beejerne B CTepeoMeTpHio 10 https://m.edsoo.ru/1c209e37
5 IIpsiMbIe ¥ NJIOCKOCTY B IPOCTPaHCTBe. 12 1 bubnmoreka IIOK
[TapaniebHOCTh NPSIMBIX M TJIOCKOCTeH https://m.edsoo.ru/1c209e37
3 [TeprieH MKy ISIPHOCTD TPSIMBIX U 1 bubmoteka LIOK
TJIOCKOCTeM https://m.edsoo.ru/1c209e37
bubmoreka IIOK
4 1 1
¥ Il MeLY MPAMBIMH 1 [I0CKOCTAMH 0 https://m.eds00.ru/1c209e37
bubmmoreka IIOK
> MrororparHHkH 1 1 https://m.edsoo.ru/1c209e37
i bubmioTeka LIOK
6 OBbEMLI MHOTOTaHHHKOR J 1 https://m.edsoo.ru/1c209e37
bubmoTeka LIOK
7 IToBTOpEHME: CceueHus], paCCTOSTHUSA U YIJIbI 4 1
https://m.edsoo.ru/1c¢209e37
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaumveHoBaHMe pa3/jie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
bubmioreka [IOK
1 Tena ppaujers 12 https://m.edsoo.ru/1c209e37
; bubmioTeka LIOK
2 OOnémbi Ten > 1 https://m.edsoo.ru/1c209e37
bubmioTeka LIOK
3 BekTopsl U KOOPAUHATHI B IIPOCTPAHCTBE 10 1 hitps://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 00006IIIEHHE, 7 1 bubmmoreka LIOK
crcTeMaTH3alys 3HaHUM https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O0 34 3 0
[MPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne n/m

Tema ypoka

KosmmyecTBo uacoB

Bcero

KonTposibHbIe
padoThI

JlaTa usyyeHus

OCHOBHBIe MOHATHUS CTEpeOMeTPUU: TOUKa,
rpsimasi, IJIOCKOCTb, IIPOCTPaHCTBO.
ITpaBuna n306paxeHHs: Ha pUCYHKaX:
n300pakeHust TVIOCKOCTeH, MapasuiesbHbIX
MpSIMBIX (OTPe3KOB), CepeuHbI OTpe3Ka

IlonHsaTus: rnepecekaromyecs riI0CKOCTH,
rnepecexkaromyecs rmpsaMada U rji0CKOCTb

[ToHsATHS: TepeceKarolecs TUIOCKOCTH,
riepeceKaroIuecs mpsiMasi ¥ TI0CKOCTh

3HaKOMCTBO C MHOTOT'paHHUKaMH,
n300pakeHrie MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKLIMOHHBIX YepTeXKax

HauanbHble cBefieHus 0 Kybe U nipamu/e,
VX pa3BeépTKU U Mozenu. CeueHus
MHOIOIDaHHUKOB

HauanbHble cBefieHus 0 Kybe U nvpamu/e,
MX pa3BépTKU U Mogenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsATHE 06 aKCHOMAaTHUYECKOM
TOCTPOEHUU CTEPEOMETPUU: aKCUOMBI
CTepeoMeTpHH U CIe/ICTBUS U3 HUX

IMousaTHe 006 aKkCHOMAaTHUYeCKOM




IMMOCTPOEHHUH CTepeOMeTPUN: dKCHUOMBI
CTepeoMeTpHH U C/1eCTBUA U3 HUX

[ToHsTHe 006 aKCMOMAaTHUUECKOM

9 MOCTPOEHUH CTEPEOMETPHH: aKCHOMBI
CTEepeOMeTpPHUU U CJIe[ICTBUS U3 HUX
[MoHsiTe 06 aKCOMaTHUeCKOM

10 IIOCTPOEHUU CTepeOMeTPUN: aKCUOMBI
CTepeoMeTpUY U CJIe[ICTBUS U3 HUX
B3auMHoe pacnosio)keHue MpsIMbIX B

1 MPOCTPAHCTBE: MepeceKarolrecs,
rapasijieJibHble U CKpellyBaroIyecs
NpsiMble
[TapanienpHOCTE NPSMBIX M TVIOCKOCTEH B

1 MPOCTPAHCTBe: NapaJijie/ibHble TIPSIMbIe B
MPOCTPaHCTBe; NapasiieIbHOCTb TPEX
MPSIMBIX
[TapasnienbHOCTb MPSIMBIX U MJIOCKOCTEH B

13 rpoctpaHcTBe: [lapainenbHOCTD MPSIMON U
TJIOCKOCTH

14 Y171bl € COHarpaB/IeHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMbIMU B IIPOCTPAHCTBe

16 YTo/1 MeXxay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapanienbHOCTh TJIOCKOCTEH:
Trapasuie/ibHble MI0CKOCTH

18 CBolicTBa napa’iie/ibHbIX MJI0CKOCTelH
[TpocTeiiirie MPOCTPaHCTBEHHBIE (PUTYPHI

19 Ha TJIOCKOCTH: TeTpasp, Kyo0,

Mapasieernuries




20

[TocTpoeHue ceueHU

21 [TocTpoeHue ceueHul
KonTtponbHas pabora no Teme "IIpsiMble 1

22 IUVIOCKOCTU B MIPOCTPAHCTBe.
[TapanienbHOCTh NPSAMBIX U TJIOCKOCTEH"
[TepneHAUKYASIPHOCTD NIPSIMOM U

23 IVIOCKOCTYU: TepreHJUKY/IApHble IIpsMbIe B
TPOCTPaHCTBe

24 [IpsiMble napasinenbHble U
TepreHUKYy/IsIpHbIe K [JIOCKOCTH

’e [Tpsimble napasnienbHble U
TNepreHUKYJIsIpHbIe K IIJIOCKOCTH

%6 [Ipu3HaK nepreHAUKY/ISIPHOCTH NPSIMOU U
TJIOCKOCTH

57 [Ipu3HaK neprneHAUKY/ISIPHOCTH NPSIMOU U
TIJIOCKOCTH

)8 Teopema 0 NIpsiIMOM NeprIeHUKYJIIPHOU
TJIOCKOCTH

79 Teopema o TIpsIMO#1 TiepIieHIUKY/IIPHOM
TJIOCKOCTH

30 TeopeMa o0 nIpsiIMOM TIepIIeHUKYISPHOU
TJIOCKOCTH
[TeprieH WKy Ip M HAK/IOHHbBIE:

31 pacCTosiHUE OT TOUKHM 10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM /10 TJIOCKOCTH

32 [TepnieHAVKYSID Y HAK/IOHHBIE:

PacCTOsdHKEe OT TOUKH 10 ITJIOCKOCTH,




pacCcTosdHue OT HPHMOI‘/JI [0 IIVIOCKOCTH

[TeprieH UKy Sp ¥ HAK/IOHHbBIE:

33 pacCTOsiHUE OT TOUKHM 10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM /10 TJIOCKOCTH
[TeprnieH UKy /IIp M HAK/IOHHBIE:

34 pacCTosiHUe OT TOUKHU 10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM /10 TVIOCKOCTH

35 YT/1bl B IPOCTPAHCTBE: YTO MEXAY
MPSIMOM M TJIOCKOCTBIO

36 [IByrpaHHbIN yroJ1, TMHENHBIN Yo/
[BYTPaHHOIO yTJia

37 [ByrpaHHbIN yroJi, TMHENHBIA yTroj
[BYTPaHHOIO yrJa
[TeprnieHUKyISPHOCTD MJIOCKOCTEM:

38 TIpU3HaK NepreHUKYISIPHOCTU JBYX
TJIOCKOCTeN
[TeprieH UKy IIPHOCTD MIJIOCKOCTEN:

39 TIpU3HaK NepreHuKYyISPHOCTH ABYX
MJIOCKOCTeMN
[TepneHAUKYASIPHOCTD TIJIOCKOCTEM:

40 TPU3HAK MeprieH UKYISPHOCTH ABYX
TIJIOCKOCTeN

41 TeopeMa 0 Tpéx nepreHvKy/Ispax

42 Teopema 0 Tpéx repreHIUKYyIsIpax

43 Teopema 0 Tpéx rneprneHAUKYIspax

44 KoHnTpospHast paboTa 1o TeMam

"[leprieHAUKY/ISIPHOCTD NPSIMBIX U




nIockocTe" 1 "YT/bl MeXXJy MPSMbIMU U
IJIOCKOCTAMU"

45

ITousaTue MHOI'OrpaHHMKa, OCHOBHbEIE
3JIEMEHTBI MHOT'OT'DAHHHKA, BBIITYKJ/IbIE U
HEBBIITYKJ/IbI€ MHOI'OI'DAHHUKH; pa3BépTKa
MHOI'OIrpaHHHKa

46

[Tpusma: n-yrosibHas npyu3Ma; rpaHu 1
OCHOBaHUS NIPYU3MBbI; TIpSIMasi U HaKJIOHHas
MpY3Mbl; OOKOBasi ¥ TIOJTHAs [IOBEPXHOCTh
TIpU3MBbI

47

[Tapannenenunes, NpsMOYTOJIbHBIA
rapaJuiesieriure/; U ero CBOMCTBa

48

[Mupamuza: n-yroabHas nupaMu/ia, FpaHu
Y OCHOBaHHe MMpaMH/ibl; O0KOBasi 1
T10JTHasi TIOBEPXHOCTb MUPaMU/IbI;
rpaBU/IbHAsA U yCeuéHHas nupaMuzia

49

[TpaBu/IbHBIE MHOIOIPaHHUKU: TTOHATHE
NPaBU/ILHOIO MHOTOTDaHHUKa;
NpaBU/IbHAs NpHU3Ma U MpaBUJIbHAsS
NupamMu/ia; paBU/bHasl Tpeyro/bHast
MUpaMu/ia ¥ MpaBUIbHBIN TeTpasp; Kyo

50

[IpencraBieHue 0 MpaBUIbHBIX
MHOTOTpaHHUKaX: OKTas3/p, J0/AeKasp U
HKOCas/p.

51

CI/IMMeTpI/IH B IIPOCTPAaHCTBE: CUMMETPHA
OTHOCHUTEJ/IbBHO TOUKH, HpﬂMOﬁ, IJIOCKOCTH.
OJIeMeHTBI CMMMETDHH B ITMpaMU1dX,
rapasuiesienurieiax, IIpdBUJIbHBIX




MHOI'OIrpaHHHUKax

BriunciieHue 3/1eMeHTOB

52 MHOTOT'DaHHUKOB: PEOpa, IUaroHasIH, yrbl L
[Tnomazb 60KOBOM MOBEPXHOCTH U
53 TI0JIHOU ITOBEPXHOCTH NPSIMOW NTPU3MBI, 1
T7I0IIa/Ib OCHOBAHUM, TeopeMa 0 OOKOBOM
TOBEPXHOCTH TIPSIMOM TIPU3MBbI
[Tnomazb 60KOBOM MOBEPXHOCTH U
£4 TOBEPXHOCTHY TIPaBUTbHOM MTUPaMU/IBI, 1
TeopemMa O TIIOIIar 60KOBOM
MOBEPXHOCTH YCEUEHHOU TTUPAaMU/IBI
ee KonTponbHast paboTa 1o Teme 1
"MHororpaHHuKu"
56 [MoHsiTHe 06 00BEME 1
57 OO6BEM MUpaMU/IbI 1
58 OO6BEM MUpaMU/IbI 1
59 OO6BEM MUpaMUIbI 1
60 OOBEM TTUPaMU/TBI 1
61 OO6BEM MPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 KonTponbHas paboTa 1o Teme "OOBEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 060011jeHIe CCTeMaTH3aLs
65 3HaHui. [locTpoeHUe ceueHUi B 1
MHOTOTPaHHHKE
66 IToBTOpEHHe, 0000IIieHHe CHCTeMATH3alUs 1




3HaHWM. BbIunc/ieHre pacCTOSIHUN: MeXay
JBYMsI TOUKaMH, OT TOUKH JI0 TIPSIMOM, OT
TOYKH [0 TJIOCKOCTU, MEXY
CKPEIUBAIILUMUCS TTPSIMbIMU

67 WToroBasi KOHTpoJIbHasi paboTa

[ToBTOpEHME, 0000IIIEHHE CUCTEMATH3AIHS
3HaHUW. BeIunc/ieHne yrioB: MexXay

68 CKPeLUBaOLLIMMUCS NIPIMBIMU, MEXIY
TMIPSIMO#A U TVIOCKOCThIO, [IBYTPAHHBIX
YTJIOB, YTJIOB M@X/y MJI0CKOCTSIMHU

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME

68




11 K/TACC

Ne n/m

Tema ypoka

KosmmuecTBo uacos

Bcero

KoHTpo/ibHbIE PadoThI

JlaTa u3y4yeHus

Cdepa v miap: L{eHTp, pajnyc, AUaMeTp;
TUIOLA/[b TIOBEPXHOCTH C(epsl

B3auMHoe pacrosioykeHue cdepsl U
TJIOCKOCTH; KacaTesbHasi TUIOCKOCTh K

cdepe; noiaab chepsl

M306pakeHue cdepwl, mapa Ha
r1ockocTu. CeueHus 1mapa

LIumuHApUUeCcKasi TOBEPXHOCTh,
oOpasyrolye UIMHAPUYECKOH
MOBEPXHOCTH, OCh LIWJIMHPUYECKOH
MOBEPXHOCTU

LIMMHAp: OCHOBaHMS U OOKOBast
MOBEPXHOCTb, 00pa3syoliasi u 0Ch;
T710111a/ib 00KOBOM U TIOJTHOH
MOBEPXHOCTH

N3006pakeHre [UIMHAPA Ha TJIOCKOCTH.
Pa3Béprka rumuHpa. CeueHust

LWIMHAPA (TJIOCKOCTBIO, TTapasljie/lbHOU
WU TIepIeHAUKY/ISIPHOM OCH [IWIMHAPA)

KoHunueckasi ToBepxXHOCTb, 0Opa3yroriye
KOHUYeCKOU TIOBEPXHOCTH, OCh U
BepIIMHA KOHMUECKOH IMOBEPXHOCTU

KoHyc: ocHOBaHMe U BepllKHa,
obpa3yoliiasi ¥ 0Ch; TJIOA/Ib OOKOBOW 1




TIO/THOM IMMOBEPXHOCTHU

YceuéHHBII KOHYC: 0Opa3yoliiye U

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pa’keHre KOHYyCa Ha TJIOCKOCTH.
Pa3BépTka KoHyca. CeueHust KOHyCa

10 (M/I0CKOCTHBIO, Mapasie/lbHOM
OCHOBAHHIO, U TJIOCKOCTBIO,
MPOXO/ALel yepe3 BepLIvHY)

1 KombuHaruys Tes BpaltieHus 1
MHOTOI'PaHHUKOB
MHororpaHHUK, OMMCAHHBIN OKOJI0

12 cdepsl; cdepa, BriMcaHHas B
MHOTOTPaHHUK WK B TeJIO BpaLL|eHUsI

13 [MousiTHe 06 06BéMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeJl

14 OOBEM LUIMH/PA, KOHYyCa

15 OO6BéM 1mapa U TIoLab Chepsl
[Topo6HbIe Tema B MPOCTPAHCTBe.

16 CooTHoIlIeHHsI MeX/1y TIOLaZsIMU
MOBepXHOCTeH, 00bEMaMU TIOZ0OHBIX
Tes

17 KonTponbHas pabota o Temam "Tesna
Bpaujenus” u "O6vembl Te"

18 BekTop Ha M/1I0CKOCTH U B IPOCTPAHCTBE

19 Cno)keHre U BbIUMTaHUe BEKTOPOB

20 YMHOXeHHe BeKTopa Ha YUCII0




21

Pasno)xeHre BeKTOpa M0 TPEM
HEKOMIJIaHapHBIM BeKTopaM. [IpaBusio
rapasuiesienure/ia

22

Pemmenue 3asjay, CBA3aHHBIX C
TpUMeHeHreM TIpaBU/I JelCTBUN C
BEKTOpaMH

23

KOOp,E[I/IHaTHO-BEKTOpHLII\/JI MeTOo[ T1pr
pelieHr reOMeTPUUYECKHX 3a/4au

24

[TpsimoyrosbHasi cicTeMa KOOp/WHAT B
npoctpaHcTBe. KoopAauHaThI BEeKTOpA.
[Ipocreiiivie 3a1auv B KOOpAMHATaX

25

Yron mexay BektropaMu. CKanspHoe
TPOU3Be/leHHEe BeKTOPOB

26

BbruriciieHne yriioB Mexxay NpsiMbIMU 1
TJIOCKOCTSIMHU

27

KoHTposbHas pabora o TeMe "BeKTopbI
Y KOOpJVHAThI B [IPOCTpaHCTBe"

28

IToBTOpeHue, 060611jeHre U
cucteMaTu3alys 3HaHU. OCHOBHbIE
¢burypsl, ¢hakThl, TeOpeMbl Kypca
TMJIaHUMEeTPUH

29

[ToBTOpEHME, 060OIIIEHHE U
cucTeMaru3anys 3HaHu. OCHOBHBIE
¢burypsl, ¢hakTel, TeOpeMbl Kypca
TUIaHUMETPUH

30

[ToBTOpEHME, 0600IIIEHHE U
cUCTeMaTH3aLys 3HaHUH. 3a1aun
TUIAHUMETPUH U METO/Ibl UX PeIleHusT




31

[ToBTOpeHMe, 060011eHIe U
CHCTeMaTH3alys 3HaHUK. 3aauu
TJIAaHUMETPUM U METO/IbI UX PeLleHusT

32

IToBTOpeHue, 060611eH1e U
cucTeMarty3anys 3HaHui. OCHOBHbIE
¢urypel, ¢akThl, TeOpeMbI Kypca
CTepeoMeTpuu

33

IToBTOpeHue, 060611eHre U
cucteMaTu3auys 3HaHU. OCHOBHbIE
¢burypsl, ¢hakThl, TeOpeMbl Kypca
CTepeoMeTpuu

34

WTtoroBast KOHTpO/IbHAsE paboTa

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

34




TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KJ/TACC

Kopg

npoBepsieMor
0 pe3yjbTarTa

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

7 I'eometpust
7.1 OneprpoBaTh NOHATUSAMMU: TOUKA, MpsiMasi, MJIOCKOCTh
- [TpyMeHATb aKCUOMBI CTEPEOMETPHH U CJIeACTBUS U3 HUX MPU peLleHUN
' reoMeTpUUYeCKUX 3afiau
73 OneprpoBaTh NOHATHSMU: Napas/ule/IbHOCTh U IePIIeHUKYJISIPHOCTD
' MIPSIMBIX U MJIOCKOCTEMN
74 KnaccuguimpoBaTe B3aMHOE pacIio/ioyKeHre TIPSIMBIX U IJIOCKOCTel B
' TIPOCTPaHCTBe
OneprpoBaTh NOHATHSIMU: IBYTPaHHBIN YIr0Jl, FPaHy IBYTPAHHOrO YIJIa,
7.5 peOpo ABYTrpaHHOTO yrja, JIMHEHWHBIA yroa JBYTPaHHOrO YIJia,
rpaZlyCcHasl Mepa JBYTrpaHHOro yrjia
OneprpoBaTrh MOHATUSIMU: MHOTOTPAHHUK, BBINYK/IbIM U HEBBITYK/IbIN
7.6 MHOT'OTDaHHUK, 5/1eMEeHTBI MHOTOTPaHHUKa, TNIpaBUIbHBIN
MHOI'OTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHMKOB (MMpamMuzia, MpusMa,
' MIPSIMOYTOJTBHBIN TIapasuieienues, Ky0)
KnaccuduiipoBath  MHOTOTDaHHUKH, BbIOMpasi OCHOBaHUS — AJIst
- K1accu(puKauuy  (BBINYK/ble U HEBBINYK/Jble MHOIOPaHHMKH,
' MpaBWIbHblE MHOIOTDaHHMKM, TIpsSMble M HaK/IOHHblEe TIPU3MBI,
niapasuiesienurie/ibl)
79 OnepupoBaTb  MOHATUSMU: Cekyljasg  IUIOCKOCTb, ceyeHue
' MHOT'OTPaHHUKOB
710 OOBSICHATh TPUHLWIBI  TTOCTPOEHHSI CEeYeHWH MHOTOTPAaHHUKOB,
' VICTIOJIB3YSl METOJ, CJIeflOB
7.11 CTpouTh CeuyeHHWss MHOTOTDAHHUKOB METOJIOM (JIeJIOB, BBITIO/HSITh




(BBIHOCHBI®) TIJIOCKME YepTe)KU W3 DPUCYHKOB TIPOCTHIX OOBEMHBIX

¢buryp: Bug cBepxy, cOOKy, CHU3y

7.12

Pemiath 3a/jaur Ha HaXOXK/[€HMe TeOMeTPUUYECKMX BEJTMUWH T10 0Opa3sijam
WU a/irOPUTMaM, TIPUMeHsisi U3BeCTHble aHaTUTHUYeCKHe MeTO/bl MpU
pellieHWy CTaHJ|aPTHbIX MaTeMaTUueCKHWX 3a/lau Ha BbIYKUC/IEHHe
PacCTOSTHUM MeXAY ByMsI TOUKaMU, OT TOUKH 10 TIPSIMOM, OT TOUKH |0

TIJIOCKOCTH, MeX/y CKPeLMBaoLMUCS NPSIMbIMU

7.13

PeraTh 3a/jauy Ha HAXOXK/|eHHe TeOMeTPHUYeCKUX BeJTMUMH 110 06pasriam
WU anropyuTMaM, NpPUMEHssl U3BeCTHble aHAJMTHUUeCKHe MeTOZbl TIpU
pellleHNH CTaHZAPTHBIX MaTeMaTUUeCKUX 3aflay Ha BbIYMC/IEHHe YIJIOB
MEX[Yy CKpeLIMBaIOLMMUCS MPSIMbIMU, MEXJY MPSIMOW U TJIOCKOCTBIO,

MEXAYy IJIOCKOCTAMHU, ABYI'DAHHBIX YIJIOB

7.14

Beruncnarte 00bEMBI M IUIOLIAAM T10BEPXHOCTeH MHOTOTrpaHHUKOB
(mpusma, nmnWpaMuja) C T[puUMeHeHUWeM  (GOpPMYy/,  BBIYUC/ATH
COOTHOIIIEHUSI MEeX/TY T/IOIIaZsIMU TIOBEPXHOCTeH, 00BEMamMu 1o100HBIX

MHOI'OrpaHHHKOB

7.15

OnepupoBaTth MOHATHUSMU: CUMMETPUs B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, EHTP, OCh U IIJIOCKOCTb CUMMETPHUHU d)HprBI

7.16

V3BnekaTb, TpeoOpa30BbIBAaTb U WHTEPIIPETUPOBaTh MHGOPMALUIO O
TIPOCTPAHCTBEHHBIX TeOMeTpUUeCcKUX (Qurypax, IpejCTaBlIeHHYI Ha

UEPTEKAX U PUCYHKAX

7.17

HpI/IMeHHTb reomMeTpuueckKue d)aKTBI AJId pelieHusT CTeEpEOMETPHUYECKUX
3a4a4, ITpeArnoJararoinX HeCKOJ/IbKO IaroB pelleHHs, e€C/IN yC/10BUA

TIpUMeHeHUsI 3a/laHbl B sIBHOM (hopme

7.18

[TpuMeHATH npOCTeMIlIMe TpOrpaMMHbIE CpeJCTBa U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIE CHCTEMBI TIIpM PpelmeHrur CTepeoMeTpUYeCKHUX

3a7au

7.19

[TpyuBOAUTE MPUMEPHI MaTeMaTUUECKUX 3aKOHOMEPHOCTEeH B PUPOJie U

JKW3HH, PACIIO3HABATL IIPOAB/I€EHME 3dKOHOB reOMEeTPHUHN B UCKYCCTBE

7.20

[lprMeHATH TNOMyYeHHble 3HAHMS Ha IpakTHKe: aHa/JIU3UpOBaTh
peasibHble CUTyallUd U TIPUMEHSATb U3y4yeHHble MOHATHS B IpoLiecce
TOMCKA pelleHuss MareMaThyecku C(opMysMpoBaHHON Tpob/eMsl,
MO/Ie/IMpOBaTh peasibHble CUTYaL|UM Ha s13bIKe TeOMeTPUHU, UCC/Ie/loBaTh
MIOCTPOEHHbIE MOZIe/IY C MCII0J/Ib30BaHWeM reOMeTpUYeCcKUX MOHATHN U

TeopeM, arrapara aarebpbl, pelaTb MpakKTHUeCKHe 3aJlauk, CBsi3aHHbIe




C HaXOXXOeHWeM reOMeTpU4YeCKUX BeJIMYUH

11 K/ITIACC
Kopg .
IIpoBepsiemMble nipejMeTHbIE Pe3y/IbTAaTbl 0CBOEHUsA OCHOBHOM
TPOBEPAEMOTO 00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeJHETr0 001ero 06pa3oBaHus
pe3yjbTara
6 ['eomeTpus
OnepupoBathb TTOHSATHUSIMU: LWAIMHApUYeCcKast TOBEPXHOCTb,
61 obpa3yromye HUIHHAPHYECKOW MMOBEPXHOCTH, LIWIWH/P, KOHUUeCKas
' MOBEPXHOCTh, 00pa3ylolre KOHHUYECKOW TOBEPXHOCTH, KOHYC,
chepryeckast TOBepXHOCTh
6.2 Pacrio3HaBaTh Tesa BpalljeHus (LUIUHAD, KOHYC, cdepa U 11ap)
6.3 OOBSACHATDH CIIOCOOBI TIOJTyUeHUSsT TeJl BpallleHus
6.4 KrnaccuduipoBatb B3aMHOe pacro/ioykeHue cepbl 1 TJI0CKOCTU
OrnepupoBaTth TOHSITUSMU: I1aPOBOM CerMeHT, OCHOBaHWE CerMeHTa,
6.5 BbICOTA C€rMEHTa, 11apOBOM CJIOM, OCHOBaHHWE 11apOBOTr0 C/105, BbICOTA
11IapOBOT0 CJIOSI, 111apOBOM CEKTOP
6.6 BbuncnsiTh 00BEMBI W IUIOL[AZM TTOBEPXHOCTEM Te BpallleHus,
' reoMeTpUUeCKUX TeJl C IpuMeHeHreM (popmy
OrnepupoBaTh TOHSATUSIMU: MHOTOTDAHHHMK, BIMCaHHBIM B chepy u
6.7 OMNMCaHHBIA 0K0JI0 c(ephbl, cdhepa, BNMCaHHasi B MHOTOTPAaHHUK WU
TeJI0 BpalljeHUsi
6.8 BbluMC/ISATE COOTHOLLIEHUS MeXJy TIUIOMIaAMU TOBEPXHOCTEN U
' 00bEéMaMH TOO0OHBIX Tel
69 M300paxkaTb M3ydaeMble (GUTYPhI OT PYKH U C TIPUMEHEHHEeM MPOCThIX
' yepTEKHBIX UHCTPYMEHTOB
BbINOMHATL (BBIHOCHBIE) TJIOCKME YepTeXu W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUJ| CBEPXY, COOKY, CHU3Yy; CTPOUThL CEUeHUs Tesl
BpallleHus
3BnekaTb, UHTEPIIPETUPOBaTh W TIpeoOpa3oBbIBaTh MH(OPMAIUIO O
6.11 MPOCTPAaHCTBEHHBIX TeOMeTpUUecKUx (Urypax, MpejCTaB/JeHHYI0 Ha
yepTeXXax U pUCyHKax
6.12

HPI/IMEHHTL reomMeTpuueckKure Cl)aKTbI AJIA pellieHrs CTeEpeOMETPHUYECKUX




3a4a4, MMpeariojgaralonrx HeCKOJIBKO IIaroB pelleHud, e€C/lIN YC/IOBHA

TIpUMeHeHHs 3a/laHbl B SIBHOU dopme

6.13

OHepI/IPOBaTI: MOHATHEM: BEKTOD B IIPOCTPaHCTBE

6.14

BbInoaHATb AEﬁCTBHH C/IOKEHHSA BEKTOPOB, BbIUMTAHUA BEKTOPOB U
YMHO>X€HHSA BEKTOPd Ha 4HUCIIO, OGBHCHHTB, KakKMMM CBOIMCTBaMH OHH

obmazaroT

6.15

HPI/IMGHHTL TIpaBWJIO ITapaJuiesernuvrieia rpyu CJI0>)KeHHKU BEKTOPOB

6.16

OrnepupoBaTh MOHSATUSIMU: J€KapTOBbI KOODJAWHAThl B MPOCTPAHCTBE,
BEKTODP, MO/ly/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
yrosl MeXJy BeKTOpaMH, CKaJsipHoe TIpOu3Be/leHre BeKTOPOB,

KOJUTMHeapHbI€ 1 KOMIT/IAHAPHBIE BEKTOPLI

6.17

Haxomutbe cymMMy BEeKTOPOB M MpPOM3BeJieHHe BeKTOpa Ha YMCJIO, YroJl
MeX/ly BeKTOpaMH, CKa/sipHOe TpOou3BeJieHHe, PacK/iaJblBaTb BEKTOD

Mo AIBYM HEKOJ/IVIMHEedPHBIM BEKTOPAM

6.18

3ajaBaTh MJIOCKOCTb ypaBHEHHEM B IeKapTOBOU cCTeMe KOOpAWHAT

6.19

Peitiath HpOCTEﬁH.IHE reomMeTpuyeCckde 3a7a4d Ha TIpUMEHeHHe

BEKTOPHO-KOODAWHATHOI'O METO4a

6.20

Peitiath 3d/1da4d Ha [40Ka3aTe/JbCTBO MATE€MdTHUECKHUX OTHOILIEHUH U
HaxX0XX[AeHne reOMeTprUYeCKrX BeJIMYMH I10 o6pa3uaM WA a/ITOPUTMam,
IpUMeEHAA  HU3BeCTHLbIE MeTO/bI npru  pelmeHun CTAHAAPTHBIX

MaTeMaTHUUYeCKHX 3a/ia4d

6.21

[TpyiMeHATh TpOCTelillve TMporpaMMHble CpPeACTBAa U 3JI€KTPOHHO-
KOMMYHHUKAL[MOHHbIE CHUCTEMBbI TP pelleHWH CTepeoMeTpUUeCcKux

3aziau

6.22

[TprBOAUTH MPUMeEPHLI MaTeMaTUYeCKMX 3aKOHOMEPHOCTe B TIPUPOJie U

JKU3HH, PACIIO3HABATL ITPOSABJ/IEHNE 3dKOHOB IreOMEeTPUUN B UCKYCCTBE

6.23

[IprMeHATh TO/lyueHHble 3HAHWS Ha TpakTUKe: aHa/JIU3UpOBaTh
peasibHble CUTyalluM W TNPUMEHSTb M3y4YeHHble MOHATHS B MpoLecce
TOMCKa pelleHus MaTeMaThyecKd C(HOpPMY/IMPOBAaHHOW TPo6JeMbl,
MO/lIe/IMpPOBaThb  peajbHble  CUTyalldd Ha  SI3bIKe TeOMeTpHH,
UCCIIe/loBaTh NIOCTPOEHHBbIe Moz e C VICTI0/Ib30BaHUEM
reOMeTpUUeCKUX TOHSATUMA W TeopeM, armapara anreOphl, peliaTh
MpaKTHUYeCcKHUe 3a/lauy, CBS3aHHble C HAXOXXJEHHUEM T'eOMeTpUUeCKHX

BeJIM4YnH




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

10 K/TACC

Kopg

IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHUsA

I'eomeTpus

7.1

OcHoBHbIe MIOHATUS CTepeoMeTpuM. Touka, mpsiMasi, TVIOCKOCTb, TPOCTPAHCTBO.
[TonsiThe 00 akCHMOMAaTUUeCKOM TIOCTPOEHWH CTEPeOMEeTPHM: aKCHOMBI

CTepeoMeTpHH U CJIe/ICTBUS U3 HUX

7.2

B3aumHOe pacrnonokeHue TpPsSIMbIX B TMPOCTPaHCTBE: IepeceKarolecs,
rapassie/ibHble W CKpelluBaloliuecs Mpsivbie. [lapaiienbHOCTb TIPSIMBIX U
IJIOCKOCTeM B TMPOCTPAHCTBE: Iapasje/ibHble MpsSMble B TPOCTPAHCTBE,
rapasie/bHOCTb TPEX MPSMBIX, Mapasiie/IbHOCTb MPSIMOU U MJIOCKOCTH. YTJIBI C
COHAIpaB/IeHHBIMM CTOPOHaMH, YIroJl MeXJy NpsMBIMHM B IIPOCTPaHCTBe.
[TapannenbHOCTh  TUIOCKOCTEW: — TapasuiefibHble  TUIOCKOCTH,  CBOWCTBA
rapasiefbHbIX [iockocTel. [lpocreliivie MpocTpaHCTBeHHble GUTYypbl Ha

IJIOCKOCTH: TE€TPA3JPp, KY6, MapaJsiaenenuren, IoCTpoeHne CeueHui

7.3

[TepnieHAUKYASIPHOCTb TIPSIMOM W TIJIOCKOCTU: TIepHeHAUKYJISpHbIe TIpsiMble B
MPOCTPAHCTBe, MpsIMble Tapassie/ibHble U TepreHUKY/spHble K TIJI0CKOCTH,
MPU3HAK MepreHIUKY/ISPHOCTU MPsSMOM M TUIOCKOCTH, TeopeMa O TMpsIMOM
NepreHMKYISIPHOU IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTO/ MeXKAY MPsIMOW U
IJIOCKOCTBIO, [ABYTPaHHBIM yroJ, JIMHEWHbIA Yroa [BYIPaHHOrO yIJia.
[TepnieHAUKYSIp W HaAK/IOHHbIE: paCCTOSTHUE OT TOUKM [I0 TJIOCKOCTH,
paccTosiHie OT TIPSIMOM /10 TIJIOCKOCTH, TIpoeKuysi (GUTrypbl Ha TJIOCKOCTb.
[TepneHAUKYISIPHOCTb TIJIOCKOCTEM: TpH3HAK TepHeHAUKYJISIPHOCTH JIBYX

riockocTeit. Teopema o TPEX reprieHANKYIsipax

7.4

[ToHsITHie MHOTOTPaHHKKA, OCHOBHbIE 3/IeMeHTbl MHOTOT'PDaHHUKA, BBIMYKIbIE U
HEBBbIYK/Ible MHOIOTDaHHMKM, Ppa3BépTKa MHOrorpaHHuvka. Ilpusma: n-
yroyibHas MpU3Ma, TpaHu U OCHOBAaHUS MPU3MBI, MPsiMasi ¥ HaK/IOHHAs1 TIPU3MBI,
OokoBasi ¥ TOJTHasi TIOBEPXHOCTh Mpu3Mbl. [lapannenenurnes, mpsMOyTOIbHBINA
rapasiziesienunes; U ero cBoicrea. Ilupamuja: n-yronbHas nupaMy/a, TpaHu U

OCHOBaHMe TIMpaMHIBbI, OokoBasg U IIO/HasA TMOBEPXHOCTb MHWPaMM/JBI,




npaBUbHasE W yCeUYeHHas MNHUpaMuja. OJIeMeHThl TpPU3MbI U THPaMHU/BbIL.
[lpaBu/bHbIE MHOTOTPDAaHHMKH: TIOHATHE TIPAaBWJIBHOTO MHOTOTPAHHUKA,
npaBU/bHas TpUM3Ma U TMpaBWIbHAas NUpaMUJa, MpaBU/IbHAs TpeyrosibHas
nupaMy/ia ¥ TIpaBWIbHBIA TeTpaszap, Ky0. IlpeacraBneHue O TpaBU/IbHBIX
MHOTOTPaHHHMKaX: OKTa3Zp, [0/eKasip W MKoca3apyrue CeueHUs] MPU3MbI U

MUpaMH bl

7.5

CI/IMMeTpI/IH B TIPOCTPaHCTBE: CUMMETPHA OTHOCUTE/IBHO TOYKH, HpHMOﬁ,
MJIOCKOCTU.  DJIeMEHTbI CUMMETpHU B TIHMpaAMU4AX, IIdapa/Uiejiernurenax,

IMMPpaBU/IbHBIX MHOT'OI'PAHHUKAX

7.6

BbIunc/ieHre 371eMeHTOB MHOTOTPAaHHUKOB: péOpa, iMaroHanu, yribl [liomaas
OOKOBOM TTOBEPXHOCTU M TIOJTHOM TMOBEPXHOCTH TPSAMOM IIPU3MBbI, TUIOIIA/lh
OCHOBaHHUM, TeopeMa O OOKOBOW TIOBEPXHOCTH TMpPSIMOM TIpuU3Mbl. [lnorags
OOKOBOI TOBEPXHOCTU W TIOBEPXHOCTH TPABWILHOW MUPAMU[bl, TeOpeMa O
MJIOMIAZM yCeuéHHOM mnupaMuzibl. [loHsTre 06 oObéMe. OOBEM THpPaMU/BI,

TIPpHU3MBI

7.7

HO,IIO6HBI€ Te€/la B TIIPOCTPAaHCTBE. CooTHoIeHus MeXxay IuviolaaaMu

MoBepXHOCTeH, 00bEMaMU TIOZOOHBIX TeJT

11 KJTACC

Kop

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

6

['eomeTpus

6.1

LiunuHApruecKasi TOBepXHOCTh, 00pa3yroliye UIMHAPHUUeCKON MOBepXHOCTH,
OChb ILWIMHJPUYECKOW T0oBepxXHOCTU. LlunuHAp: ocHOBaHMS W OOKOBas

TIOBEPXHOCTh, 00pa3ytolasi U 0Ch, IJI0Ia/ib O0KOBOM U MOJTHOM MMOBEPXHOCTH

6.2

KoHnueckasi MOBepXHOCTb, 00pa3yrolijie KOHWYeCKON TOBEePXHOCTH, OCb U
BepIIMHA KOHWYEeCKOW ToBepXHOCTH. KOHyC: OCHOBaHWE U BepIlMHa,
obpasyroliiast U 0Ch, IJIOIIA[b OOKOBOW U TOJTHOW TOBEPXHOCTH. Y CeuéHHbIN

KOHYC: 00pa3yolijyie 1 BbICOTA, OCHOBaHHUS 1 OOKOBast TOBEPXHOCTh

6.3

Cdepa u 1map: LEHTp, pajuyC, AvaMmeTp, IIOL[aZb MOBEPXHOCTU C(ephl.
B3auMHoe pacriosiokeHre c¢epbl U TJIOCKOCTH, KacaTefbHasi TMJIOCKOCTb K

cdepe, nioiiaas chepbl

6.4

V306pa)keHHe Tesl BpalljeHuUs Ha TUIOCKOCTU. Pa3BépTKa LU/IMHAPA ¥ KOHyca

6.5

KOM6I/IHaL[I/II/I TeJI BpallleHWdA 1 MHOT'OIrPaHHUKOB. MHOFOFpaHHI/IK, OITMCAHHbIM




okoJio ceprl, chepa, BrivcaHHasi B MHOTOT'PAHHUK, WM TeJ0 BpallleHus

6.6

[Monsitve 06 06véMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 06 06BEMe
NPSIMOYTOJIBHOTO Tapasiyiesieniirieja ¥ cyiefcTBUsl U3 Heé. OOBEM LUMUHJPA,
KoHyca. O6béM 111apa U IIoazb chepsl

6.7

[TogobHble Tesma B mpocTpaHcTBe. COOTHOLIEHWS MeXAY TUIOMAAsSMU

TIOBEPXHOCTeH, 00bEMaMu TIOAOOHBIX TeJl

6.8

Ceuenus LuivHzpa (MapasienbHO U NeprieHAMKYISPHO 0CH), CeueHHs KOHyca

(mapasieTbHOE OCHOBAHUIO U MTPOXO/siliiee Uepe3 BePIIVHY ), CeueHUs I1apa

6.9

BekTop Ha m10CKOCTH ¥ B mipocTpaHcTBe. Ciio)kKeHWe U BblYMTaHUe BEeKTOPOB.
YMHOXeHHe BekTopa Ha uucio. PasnokeHue BeKTopa 0 TpéM
HeKOMIUIaHapHbIM BekTopaMm. IIpaBuio mnapasnnenenuneza. Peiienue 3azad,

CBsI3aHHbIX C IPUMeHeHreM IpaBU/I 1eHCTBUM C BeKTOpaMU

6.10

[TpsimoyronbHas cvcTeMa KOOpAWHAT B mpocTpaHcTBe. KoopAuHATHI BeKTOpa.
[Ipocreiillivie 3ajauM B KOOpJWHATax. YToJ MexAy Bekropamu. CKassipHOe
MpOU3BeJleHHe BEKTOPOB. DBrplunciieHve yrjioB MexJy TNpPSIMbIMH U
TJIOCKOCTSIMHU. KoopanHaTHO-BeKTOpHBIM MeTOZ, npu peleHun

reoMeTpruyeCKux 3ajad4

ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHA OCHOBHON OFPA30OBATE/ILHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kop

ITIpoBepsieMble TPe0OBaHUs K MPeMEeTHBIM pe3y/bTaTaM

MPOBEPsIeMOro | OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbI CpPeJHero
TpeOoBaHUs o01iero odpasoBaHus

BrageHne meTozamu joKa3aTeNlbCTB, a/ITOPUTMaMU peLleHus 3a/ay;
yMmeHue (OpMyIUpOBaTh U OTIepUPOBATh MOHATUSMU: OTIpe/iesieHue,
aKCHUoMa, TeopeMa, CJ/IeiICTBHe, CBOKMCTBO, PH3HAK, JJ0Ka3aTe/IbCTBO,
paBHOCW/IbHbIE  (DODMY/JMPOBKH;  TPUMEHSTh  UX;  yMeHHe
¢dopmypoBaTh 0OpaTHOe U TIPOTHBOIIOJIOKHOE YTBEpXKJeHue,
MPUBO/JIUTh TIPUMEpPbl W KOHTPIPHUMEphI, HCII0/Ib30BaTh METO/|
MaTeMaTUueCcKoOl  WUHAYKLWUWY; MPOBOAUTHL  JlOKa3aTe/lbHbIe
pacCyX[leHusi TPy pelleHrWd 3afiad, OLleHHWBaTh JIOTUYECKYIO
MPaBWIbHOCTh PAaCCYXX/IeHWW; YMeHHe OIepupoBaTh TOHITUSIMU:
MHO>XeCTBO, IOJMHO>XeCTBO, OTepaliy HaJ, MHOXKeCTBaMU; yMeHHe

HCII0/Ib30BdATh TEOPETI/IKO-MHOX(ECTBEHHBII‘/JI afrapar Ajd OIMMCaHWA




peasbHBIX MPOLECCOB U SIBJIEHUI U TPU PellieHrH 3a/jau, B TOM UnCIie
U3 [IPyrUx y4eOHbIX IIpeIMETOB; YMeHHe OIeprUpoBaTh MOHATUSIMU:
rpad, cBsi3HbIM rpad, JepeBo, LMK/, Ipad Ha IJIOCKOCTH; yMeHHe
3aZlaBaTb W OMNMCbIBaTh rpadbl  pasaMuHbBIMU  criocobamuy;

VICTI0/Ib30BaTh rpagsl MpH pellieHuH 3ajau

YMeHUe orepupoBaTh TOHSATUSIMU: HaTypadbHOE UHWC/IO, Liesioe
YKC/I0, CTeleHb C IieJibiM TIOKa3aTeseM, KOpeHb HaTypajbHON
CTerleHW, CTeleHb C palMoHAaNbHBIM T[I0Ka3aTejieM, CTeleHb C
JIeNCTBUTE/IbHBIM TI0Ka3aTesieM, JIorapudm umc/ia, CHHYC, KOCUHYC U
TaHTeHC MMPOU3BOJILHOTO YMCJIa, OCTATOK M0 MOAY/II0, paljiOHaIbHOe
YKCJI0, UPpAL[MOHAIbHOE UKMCJ/I0, MHOYKeCTBA HAaTyPa/bHBIX, LIe/IbIX,
paLMOHaNbHBIX, [EeUCTBUTE/BHBIX YHCe/; YMEHWe UCI0/Ib30BaTh
TPU3HAKU  JIeIMMOCTH, HaWMeHbIIWK OOUMi  [euTeslb U
HavMeHbIllee 00ljee KpaTHOe, a/roputM EBK/IWa MpU pellieHur
33/la4y; 3HAKOMCTBO C pa3/MYHbIMU TO3WLMOHHBIMU CHUCTEMaMU
CUMC/IeHUs; yYMeHUe BBITIOJNHATh BLIUKMC/AEHWe 3HaueHWd U
rpeoOpa3oBaHisl BBIPAXKEHUM CO CTeTMeHsIMA U JioTapudMamH,
npeobpa3oBaHusi  ApOOHO-PALIMOHANIBHBIX  BBIDAKEHUM; yYMeHUe
OTIePUPOBATh TIOHATUSMU: TTOC/IeJOBATe/ILHOCTb, apudMeThuecKas
riporpeccus, reoMeTpuuecKas riporpeccus, 06eCKOHeuHO
yObIBarolljasi reoMeTpyUYecKass TIPOTPecCHs; yMeHWe 3ajiaBaTh
1oC/Ie[loBaTeIbHOCTH, B TOM 4YMCJIe C TIOMOLIbI0 pPeKypPPEeHTHBIX
dbopMysi; yMeHUe OrepupoBaTh MOHATHUSIMU: KOMIIJIEKCHOe UMCIIO,
COTIPSDKEHHbIE  KOMIUIEKCHbIE YMC/a, MOAY/Ab U  apryMeHT
KOMIUIEKCHOTO uMcC/ia, ¢opMa 3alycyd KOMIUIEKCHBIX —UHCes
(reomeTpHryeckasi, TPUTOHOMeTpHYeCKas U anrebpanyeckasi); yMeTb
MpOM3BOJUTL apudMeTHUecKue [eHCTBUSI C KOMILUIEKCHBIMU
yKiC/laMi; TIPUBOZUTHL TIPUMEphl HCII0J/Ib30BaHUS KOMIIIEKCHBIX
yuces; OMNEpUpoBaThb TMOHATHUSMM: MaTpula 2X2 u  3X3,

oTipe/ie/IUTe/b MaTPULIbI, FeOMEeTPUUeCKHI CMBIC/T OTIpee/InTe st

Ymenue OIepupOBaTh TIOHATUSMU: paLMoHa/NbHBbIe,
vppaloHa/IbHble, [I0Ka3aTe/bHble, CTelleHHble, T0rapupMuueckue,
TPUTOHOMETpHUYeCKHe ypaBHEHWs U HepaBeHCTBA, WX CHUCTEMbI;
yMeHHe OIepupoBaTh TMOHATHUSMU: TOXAECTBO, TOXJEeCTBEHHOE

nipeobpa3oBaHue, ypaBHeHWe, HepaBeHCTBO, CUCTeMAa ypaBHEHUN U




HepaBeHCTB, PABHOCW/ILHOCTb YpaBHEHU, HEPABEHCTB U CUCTEM;
yMeHUe pelllaTb YpaBHEHUs, HepaBeHCTBA U CHUCTEMbI C TIOMOILbIO
pa3/MYHbIX NMPUEMOB; pelllaTb YpPaBHEHUs, HePaBeHCTBA U CUCTEMBbI
C TlapaMeTpoM; MPUMEHSTh ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI
JUIsT pellleHUs MaTeMaTUMUeCKUX 3a/lady W 3a/lauy W3 Pas3/IhuyHbIX

oGsiacTeil HayKU U peasibHOU YKU3HU

YMeHue orepupoBaTh MOHATUSAMU: (QYHKIUS, YETHOCTh (QYHKIUHU,
NepUOUIHOCTh (byHKLMY, OrpaHUYeHHOCThb GbyHKIMY,
MOHOTOHHOCTh (YHKL[UM, 3KCTPeMyM (QYHKIMM, Haubosbliee U
HavMeHblllee 3HaueHWs (PYHKLMM Ha INPOMeXYyTKe, HellpepbIBHas
GyHKUMS, acUMNTOThl Trpauka QYHKLUMH, TepBas W BTOpas
Mpou3BOAHast (PYHKI[MH, TeOMeTpUUYeCKUd U (PU3NUYeCKUdl CMBIC/
TIPOM3BO/IHOM, TIepBOOOpa3Hasi, Ompe/ie/IEHHbIM WHTerpa; yMeHue
HaxXxO/IUTh AaCUMIITOTHl rpaduka (yHKLMM; yMeHHe BbIUMC/ATh
NIPOM3BO/JIHbIe CYMMBI, IPOM3BeJeHHs], YaCTHOTO W KOMIIO3ULIMU
¢byHKUMH, HAXOUTh YpaBHeHUe KacaTebHOU K rpaduKy (pyHKLMY;
yMeHue HaXO[UThb IIPOU3BO/HbIE 371eMeHTapHbIX (YHKLIMH; yMeHre
WCTO/b30BaTh  TPOW3BOAHYI [l  WCC/Ie[0BaHUS  (DYHKLMM,
HaxXxO/WTh HaubOO/bIIMe W HauMeHblMe 3HaueHus (QYHKLUH;
CTpOWUTh TIpaMKyd MHOIOWIEHOB C MCII0/Ib30BaHUEM arnapara
MaTeMaTHueCcKOro aHalu3a; T[PUMEHSITb TPOU3BOJHYIO  Jisi
HaXO’K/JeHHsl HaWIyylllero pellleHus B NPUK/IAJHbIX, B TOM UUC/Ie
COL[MA/IbHO-9KOHOMMUECKMX U (U3NUeCKUX 3a/layaX; HaXxO[AWUThb
wiomagu U o6béMbl GUry C IMOMOLbIO WHTerpasa; NPUBOAWUTH
NpYMepbl  MaTeMaTU4yeCcKOro  MO/Je/NUPOBaHUs C  TIOMOLbIO

I depeHIMAIBHBIX YPaBHEHUI

YMeHue omnepupoBaTh TOHATUSAMU: Tpapuk GyHKIMU, obpaTHas
byHKIUMs,,  KOMIO3WLusi  (QYHKUUM, JuHelHass  (yHKLUS,
KBaJpaTUuHasi (QyHKLUs, palyoHanbHass (GYHKLMsS, CTeleHHast
byHKLMS, TPUTOHOMeTpHUYecKue byHKIMY, obpaTHbIe
TPUTOHOMEeTpPHUYeCKHe byHKLMY, roka3saTesibHast u
norapupmuueckas GyHKLUH; yMeHHe CTPOUTD IpaprKy U3yUeHHbIX
GbyHKUMH, BBIOMHATL TIpeobpa3oBaHusi TpagUKoOB  (YHKIIHH,
WCT0/b30BaTh TpaduKy J1Jisi U3yueHusl TPOLieCCOB U 3aBUCUMOCTeH,

TIpY PellleHWH 3aflay U3 JPYTryUX yueOHbIX TPeAMeTOB U 3ajau U3




peasibHOM >KU3HU; BbIpaKaTh (HOPMyTaMU 3aBUCHMOCTU MEXIY
Be/IMUMHAMH; WCII0/b30BaTb CBOWCTBAa M Tpaduky (yHKIMM AJis
pellieHUs ypaBHEHWi, HepaBeHCTB U 3ajjau C TlapaMeTpamy;
n300pakaTh Ha KOODAWHATHOM IJIOCKOCTH MHOXKeCTBa peLleHHi

ypaBHEHMIi, HepaBeHCTB U UX CUCTEM

YMeHue peniate TeKCTOBbIE 3a/laui pa3HbIX TUIIOB (B TOM UHMC/Ie Ha
TIPOLIEHThI, [JOJIM W YacTW, Ha /IBWKeHUe, paboTy, CTOMMOCTh
TOBApOB U yC/IyT, HAJIOTH, 33/1a4y U3 00/1aCTH yTIpaB/ieHrs TMYHBIMU
U ceMelHbIMU (DPMHAHCAMM); COCTaB/ISITh BbIPaXKEHHUsl, ypaBHEHUs],
HepaBeHCTBAa M MX CUCTeMbl 0 YCJOBUIO 3a/lauM, HCC/Ie[0BaTh
TOyueHHOe  pellleHWe W OLeHWBaTh  IPaBJOIOA0OHOCTh
pe3y/bTaToB; YyMeHHe MO/e/IMpOoBaTh peabHble CUTyaliy Ha S13bIKe
MaTeMaTHKH; COCTaB/ISTh BbIPa)K€HMs], YpaBHEHHUsl, HepaBeHCTBa U
VX CHCTeMBl IO YC/IOBUIO 3aJaud, MCC/IeZioBaTb ITOCTPOEHHBIE
MO/Ie/IM C UCII0/Ib30BaHUEM arirapaTa aareOpbl, MUHTePIIPeTUPOBaTh

HOHYHEHHbIﬁ pe3y/abTaT

YMeHUe OrepupoBaTh TOHATUSIMU: CpejiHee apudmeTuueckoe,
Me/ivaHa, Haubosiblllee ¥ HauMeHblllee 3HaueHWs, pa3Max,
JWICTIepCHs, CTaHAAPTHOe OTKJIOHEeHHe YMC/IOBOTO Habopa; yMeHue
V3BJ/IeKaTb, MHTEPIIPETUPOBaTh MH(GOPMALMIO, TIPe/CTaBIEHHYIO B
Tabnuilax, Ha AuvarpamMmax, rpadukax, OTpa)Karol[yl0 CBOMCTBa
peanbHbIX TMPOLIECCOB U SIBJIEHWM; TIPe/CTaB/IATh MH(OpPMALMI0 C
TIOMOIL[bI0  TabMML W [JuUarpamMM; HUCC/Ief0BaTh CTaTUCTUYeCKUe
JlaHHbIe, B TOM 4HCJ/ie C MpuUMeHeHHeM TpaduyeckKux MeTOZOB U
3/IeKTPOHHBIX CpPeJCTB; Trpaduyecku HCCAej0BaTb COBMECTHbIE
HaOJ/TIFOIeHUsT C TOMOIIBI0 ZiiarpaMM pPacCeWBaHUsS W JIMHEHHOU

perpeccuu

YMeHue orepyupoBaTh MOHATUSMU: C/TyUailiHbIM OMBIT U C/IydaiiHoe
CoOBITHe, BEPOSITHOCTb CJIyUallHOTO COOBITHS; YMEHHe BBIUHC/ISTh
BEPOSITHOCTh C MCI0/Ib30BaHHeM rpauuecKrx MeTO/I0B; PUMEHSITh
dbopMynibl  CIOKEHUSI M YMHOXKeHUsI BepOsITHOCTel, (opmyy
TI0JTHOH BeposSITHOCTH, (hopMysy BepHy/uTH, KOMOMHATOPHBIE (DAKThI
Y (hopMyJibl; OLIEHUBATb BEPOSITHOCTU peasibHbIX COOBITHI; yMeHre
OTepUpOBaTh TIOHATUSMU: C/lydaiiHas BeJIMUMHA, pacripejiesieHue

BepOHTHOCTEﬁ, MdTeMdaTHhu4deCKoe O)XHJlaHue, AUCTIEDCUA 41




CTaHJAPTHOe OTK/IOHEHWe CJ/yuyailHOM BeJWYMHbI, (QYHKLUU
pacripefie/ieHMsi U IJIOTHOCTH PaBHOMEPHOIO, IOKa3aTe/JbHOr0 U
HOpPMa/bHOI'O pacripefie/leHMid; yMeHHe MCII0/Ib30BaTb CBOMCTBA
V3yUYeHHBbIX paclipefle/leHUd [/l pelleHusl 3a/ad; 3HaKOMCTBO C
TOHATUSMH: 3aKOH OOJBIIMX UHCeI, MeTOAbl BBIOOPOUHBIX
WCC/IeIOBaHU; yMeHHe TIPUBOJWThL MPUMepHI TPOsiB/IeHHs] 3aKOHa
00/BILIMX YKCesT B IPUPOAHBIX U 00IL{eCTBEHHBIX SIB/IEHUSIX; YMEHHe
OMepUpOBaThb TMOHATHSIMU: COYeTaHWe, I[1epecTaHOBKa, YHC/IO
COYeTaHHH, UMCJIO TIepecTaHOBOK; OuwHOM HblOTOHa; yMmeHue
TIPUMEHSTh KOMOWHATOpHBIE (DAKThI U PaCCY>KAEHUsT [/ PelleHust
3ajlau; OL|eHMBATb BEPOSITHOCTU peasbHbIX COOBITUM; COCTaBJISATh
BEPOSITHOCTHYI0 MOJie/lb U  WHTepPHpeTUpOBaTh IOTyYeHHbIN

pe3ysibTar

YMeHue orepupoBaTh MOHATHSIMU: TOYKA, NpsMas, IUIOCKOCTb,
NIPOCTPAHCTBO, OTPe30K, JyY, BeIMUMHA Yr/a, IUVIOCKUM yroi,
JBYTPaHHbIN yroJl, TPEXIPaHHBIM YroJl, CKpellMBaroLecs rpsmble,
rapasiyle/IbHOCTb Y TepreH/IUKY/ISIPHOCTh MPSIMBIX M TUIOCKOCTeM,
yrosl MeXXJy NPSMbIMU, YIOJl MeXy MpsIMOM U MJIOCKOCTBIO, yTOJI
MeX/ly IIJIOCKOCTSIMM, pacCTOSIHUE OT TOYKHA [0 IIJIOCKOCTH,
paccTosiHue MeXXy MNpsSMbIMU, PACCTOSIHHME MeX[y IIO0CKOCTSIMU;
yMeHHue MCI10/1b30BaTh TPU pelleHUU 3ajau H3yueHHble (akTbl U
TeopeMbl IUIAHUMETPUM; YMeHHe OL|eHHBaTh pa3Mepbl 00BEKTOB
OKpy’)Kalolllero Mupa; CTPOMTb MaTeMaTH4eCKMe MOJenn C
TIOMOLL[bI0 TeOMeTPUYeCKUX I[OHATUHM M  BeJMYMH, pellaTh

CBsI3dHHbI€ C HUMHU IMPAKTUYECKHE 3aaUr

10

YMeHHe OmnepupoBaTh TOHATHSAMM: IUIOMAAL (GUTYPBI, 00BEM
¢urypel, MHOTOTPaHHHMK, TPaBWIbHBIM MHOTOTPAHHUK, CeuyeHHe
MHOTOTpaHHHKa, Ky0, Tlapasuiesienure/i, pyu3Ma, upamMmu/a, purypa
Y TIOBePXHOCTh BpalljeHUs], LIWIUHAP, KOHYC, 1ap, cdepa, rioiajib
cdepbl, MOLaJb TOBEPXHOCTU MHUpaMUAbI, TMPU3MbI, KOHYCa,
IWIMHApPA, O0BEM Kyba, TMPSIMOYTONBLHOTO —Tlapasliesenuresa,
NYMpaMU/bl, TPU3Mbl, LWAMHAPA, KOHyCa, llapa, pa3BEépTKa
TOBEPXHOCTH, CeUeHUs KOHYCa U LIWUH/IPa, Tlapasuie/ibHble 0CH WU
OCHOBaHUIO, CeuyeHMe Il1apa, IJIOCKOCTb, Kacarouascs cgepsl,

HUWIWHAPA, KOHYCd, yYM€HHE€ CTDPOWUTL C€4YeHHe MHOIrorpaHHHK4,




n300pa)kaTh MHOTOTPAaHHUKH, (UTyphl U TTOBEPXHOCTU BpalljeHus],
VX CeyeHUs, B TOM YHC/Ie C IOMOLIBI0 3/IEKTPOHHBIX CpPeJCTB;
yMeHue  TIpUMeHsITb ~ CBONCTBA  reoMeTpUYecKux  (uryp,
CaMOCTOSITe/IbHO (DOPMYJ/IMPOBATh ONpeZe/ieHNs U3ydaeMblxX GUryp,
BBI/IBUraTh TUIOTE3bl O CBOWCTBAX M IMpPU3HAKaX reOMeTpHUYeCcKUX
¢uryp, o60CHOBBIBaTL WM OTPOBEPraTh WX; YMeHHe TIPOBOJUTH
KjJaccuuKaluo (Uryp mo pasauuyHbIM IpHU3HAKaM, BBINOTHATh

HEO6XO,E[I/IMI:;IE AOIOJ/THUTEJ/IbHBIE TIOCTPOEHUA

11

YMeHHe OrepupoBaTh TMOHITHUSIMHU: [BIKEHHE B TIPOCTPAHCTBE,
napaj/ie/ibHbli  TIEPEHOC, CUMMETPUST Ha TUIOCKOCTU U B
TIPOCTPAHCTBe, TIOBOPOT, TpeoOpa3oBaHWe TM0A00Us, TOAOOHBIE
(uUrypbl; yMeHue pacrio3HaBaTh PaBHbIE U MO100HbIE GUTYDBI, B TOM
ukcjie B TPUPOJE, HCKYCCTBE, AaPXUTEKTYPe; HCII0/b30BaTh
reOMeTpUUecKre OTHOILIEHHs TIPU PpelIeHUH 3a/jau; HaXO/UTh
reoMeTpUUecKre BeJUUMHbI ([/IMHA, Yo/, TIOoLab, 00bEM) MpH
PellleHNH 3a/jau U3 JIPYTUX Y4YeOHBbIX MPeAMETOB W W3 peasibHOM
)KU3HU; YMEHHE BbIYHC/IATh T€OMeTPUUEeCKHe BeTWYWHBI (IJIMHA,
yroa, IUIOmaAb, OOBEM, TUIOMIAAbL TOBEPXHOCTH), HCIOJb3YS
u3yuyeHHble (GOpPMY/JbI W METOZbl, B TOM UKCJIe: [UIOIIA/b
TIOBEPXHOCTUA TMHMPAaMH/bI, MPU3MbI, KOHYCQ, LIWIMH/PA, TUIOLIA/b
chepb; 00BEM  Kyba, TIPSIMOYTOJBHOTO  Mapasuiesiernuresa,
NMpaMU/Ibl, TPU3MbI, [WIKHAPA, KOHYCa, 11apa; YMeHHe HaXOAWThb

OTHOLLIeHHe 00bEMOB MOJ0OHBIX GUTYD

12

YMeHue ornepyupoBaTh TOHSTUSMH: TIPSMOYTO/IbHAasi —CcUCTeMa
KOOp/IMHAT, BeKTOp, KOOpZAWHATbl TOYKHM, KOOPJAWHAThl BEKTOpA,
CyMMa BeKTOpOB, NpOM3BeJleHHe BeKTOpa Ha UMCJIO, pasjioKeHHe
BeKTOpa 10 0a3ucy, cKa/sipHOe TIpOM3Be/leHHe, BeKTOpPHOe
NIpOM3Be/ieHre, yrojl MeX/Ay BeKTOpaMH; yMeHHe HCIO0/b30BaTh
BeKTOPHbBIN ¥ KOOPAMHATHBIN MeTOo/ /ISl pellleHusl TeOMeTPUUYeCcKUX

3ajiau ¥ 3a/]a4 APyruX yueOHbIX MpPeiMeTOB

13

YMenue BbIOMpaTh MNOAXOAAIIANA METOH [/ PelIeHHs 3a/auH;
MOHMMaHKe 3HAaYMMOCTH MaTeMaTWKU B W3YU€HWH MNPUPOJHBIX U
0O0ITleCTBeHHBIX TPOIIECCOB U SIBJIEHWM; yMeHHe pacIlio3HaBaTh
TMIposiB/ieHHe 3aKOHOB MaTeMaTHKH B UCKYCCTBe, yMeHue MPUBOAUTD

NIpUMepbl MaTeMaTUUeCKHUX OTKPBITUM POCCUWCKOM U MHUDPOBOM




MaTeMaTUUeCKOM HAyYKH

INEPEYEHD 3JIEMEHTOB COIAEP)XAHUSA, IIPOBEPSAEMbBIX HA
EI'D I1IO MATEMATUKE

HpOBEpﬂEMLIﬁ 3JIEMEHT COAePKaHUA

Kopg

1 Uucna v BbIYMC/IeHUS

1.1 HarypasbHble 1 1jesible yncsia. [Ipu3Haku 1e/IMMOCTH Lie/IbIX Ynhcel

1o PaionanbHble yncna. OOLIKHOBEHHbIe UM [leCSITUUHbIEe JIPOOM, TIPOLIEHTHI,
' OeckoHeuHbIe TIepUOMUeCcKre 1poou

13 ApudmeTnueckrii  KOpeHb  HaTypajibHOM  cTemeHd.  [lelicTBUA  C
' apu(meTHUeCKMMH KOPHSMU HaTypaabHOM CTeleH!

14 Crenenb c 1enbIM TokKasaTeneM. CTeleHb C paljMOHaJbHBIM I10Ka3aTesieM.
' CBoliCTBa CTeneHn

L5 CurHyC, KOCHHYC W TaHIe€HC YMCJI0BOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHreHC YKC/I0BOr0 aprymeHTa

1.6 Jlorapudwm uucna. [JecsaTruHble U HaTypa/ibHble TorapuhMbl

HelicTBuTe/bHble yKcaa. ApU(MeTHUeCKHe ollepalyy C JeldCTBUTeIbHBIMU
1.7 yrcnamu. [IpubmKEHHbIe BBIYMC/IEHWS, TIPaBW/Ia OKPYTJIeHUs], TIPUKU/IKA U
OLIeHKa pe3yJibTaTa BbIUMC/IeHUN

1.8 [Tpeobpa3oBaHue BbIpayKeHU

1.9 KowmruiekcHble unciia
2 YpaBHeHUsI U HEPAaBEeHCTBa

2.1 Lenble ¥ [poOHO-PALIMOHATbHBIE YPAaBHEHUS

2.2 NppauyoHanbHble ypaBHeHUs

2.3 TpuroHomeTpuyeckue ypaBHeHHs

2.4 [TokasartesnbHble U JorapupmMuueckrie ypaBHeHUsI

2.5 Llespie 1 ApOOHO-pAL[MOHATEHBIE HEPABEHCTBA

2.6 NppauyoHanbHble HepaBeHCTBa

2.7 [TokasartenbHble U jorapupMuyeckrie HepaBeHCTBa

2.8 TpuroHomeTprueckue HepaBeHCTBa

2.9 CurcTeMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPaBEHCTB




2.1

YPE]BHEHI/IH, HepaBE€HCTBA U CUCTEMEI C ITdPpaMeTpaMU

0
2.1
) Martpuiia CUCTeMbl JIMHEHHBIX YpaBHeHU. OripesieTuTe /b MaTPULIbI
3 ®yHKIMU U rpaduKu
31 DyHKIMS, criocoObl 3agauus GyHKIuH. ['paduk dhyHKImMU. B3auMHo o6paTHbIe
' dbyHkimK. UéTHbIe 1 HeuéTHBIe PYHKIMU. [Tepuoanueckue QyHKIUN
Ob6nacte ompeziesieHUss ¥ MHOXKECTBO 3HaueHWN ¢yHKuuu. Hymi dyHKOmu.
39 [TpoMeXXyTKM 3HAKOIOCTOSTHCTBA. [IpOMEeXXYTKM MOHOTOHHOCTH (YHKI[UH.
' MakcuMyMmbl 1 MUHUMYMBI (pyHKIMM. Hanbosiblliee 1 HauMeHblllee 3HaUeHUe
(yHKI[MY Ha IPOMEXKyTKe
33 CreneHHasi (GyHKI[USI C HaTypaJbHbIM U Lie/ibiM TOKa3areneMm. Eé cBolicTBa U
' rpaduk. CoiicTBa U rpadvK KOpHS N-0U CTereHu
3.4 TpuroHomeTpuueckue GyHKIMH, UX CBOUCTBA U rpadku
3.5 [TokazaTenbHas U jiorapu@muyeckast (PyHKIMH, UX CBOMCTBA U rpadrKu
36 Touku paspbiBa. AcuMNTOThl rpadukoB (yHKuuA. CBoiicTBa (YHKLMH,
' HeTpepbIBHBIX Ha OTpe3Ke
3.7 [TociemoBaTeIbHOCTH, CIIOCOOBI 3alaHUS TTOC/Ie0BATeTbHOCTEH
28 ApudmeTnueckass W TeoMeTpuuecKasi Tiporpeccud. Popmysia CIOKHBIX
' TIPOLIEHTOB
4 Hauasyia MaTemaTrueckoro aHanusa
4.1 [TpousBogHas GyHKLuK. [Ipon3BOHBIE 3/1eMEHTapHbIX (PYHKLIMI
[IpuMeHeHMe TIPOM3BOJHOW K MCC/e[OBAHWI0 (PYHKLIMM Ha MOHOTOHHOCTh M
4.2 3KCcTpeMyMbl. HaxoskzieHrie HauOOJ/IbIIero ¥ HauMeHbIIero 3HaueHus: yHKI[UU
Ha OTpe3Ke
4.3 [TepBoobpa3Has. ViHTerpan
5 MHo>KecTBa ¥ JIOTMKa
5.1 MHoXXeCTBO, onepanuu Haj, MHOKeCcTBaMHU. [Iuarpammel Diiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTh ¥ cTaTUCTUKA
6.1 OnvcaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB




6.3 Komb6uHaTopurika
7 I'eometpust
7.1 Purypsl Ha IJIOCKOCTH
7.2 [IpsimMbIie U MIJIOCKOCTH B IIPOCTPaHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTHU BpaLeHUs
7.5 KoopauHatel U BEKTOPBI

YYEBHO-METOJNMYECKOE OBECIIEYEHUWE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIbBI V151 YYHEHUKA

* MaremaTHKa: anre6pa " Hd4d/ld MaTEMATHU4Y€CKOI'O aHa/IM3d, TeOMETPHA.

['eometpus, 10-11 kyaccel/ AtanacsH JI.C., bytysos B.®., Kagomues C.b. u

Iip., AKioHepHoe o011iecTBO «M3marenscTBo «IIpocBelieHne»

METOINYECKHWE MATEPUAJIbI VI YUUTEJIA

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
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