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INIOACHUTEJ/IBHASA 3AIINCKA

Pabouas riporpamMmMa yuebHoro Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS /s
obyuatoriuxcss 10 —11 kmaccoB pa3paboTaHa Ha ocHOBe DejepanbHOTO
rocyJapCTBeHHOro  obpa3oBaTe/lbHOTO  CTaHJapTa  CcpegHero  oOIIero
o0Opa3oBaHusl, C YI4ETOM COBPEMEHHBIX MHUPOBBLIX TPeOOBaHUM, TIPeAbsSIBISIEMbIX
K MaTeMaTUueCKOMy 00Opa30BaHMIO, W TPAAMIIMA POCCHUMCKOTO 0Opa30oBaHUS.
Peanu3arusi TIPOTPaMMBI obecrieuriBaeT OBJIafieHHe K/TIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMI OCHOBY /ISl CAMOPA3BUTHS U HEIIPEPBIBHOTO
obpa3oBaHus, 1[€JIOCTHOCTh 0011IeKy/IbTYpHOTO, JTIMYHOCTHOT'O u
M03HABaTEe/ILHOTO PAa3BUTHS JIMUHOCTH 00YyUarOIIUXCH.

OE/IN U3YYEHNSA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOrOo Kypca TeOMeTpHH Ha YPOBHe Cpe/iHero oO0Iiero
oOpa3oBaHust 00yC/IOB/IeHA MPaKTHUeCKOW 3HAUMMOCTBIO MeTarlpeIMeTHBIX U
TpeIMETHBIX Pe3y/IbTaTOB 00yueHHs] TeOMeTpHH B HaIlpaB/IeHUH JTMUHOCTHOTO
pa3BuTHS 0OyJaromuxcsi, GopMHUpOBaHUs (PYHKIIMOHATbHONW MaTeMaTHueCKOH
IPaMOTHOCTH, W3y4YeHHWs [JPYrMX yueOHbIX JUCIUIUIMH. Pa3BuTthe y
00yuaroIMXcsl MPaBUIBHBIX TIPeCTaBAeHUA O CYIITHOCTH U TPOMCXOKAEHUU
reoMeTpUUeCcKMx aOCTpakiyii, COOTHOIIEHWH peajibHOTO U W/ealbHOTO,
XapakTepe OTPaXeHUsI MaTeMaTUYeCKOW HAayKOW SIBJIGHWM U MPOLIeCCOB
peasibHOTO MUpa, MecTe TeOMEeTPHU B CHUCTeMe HayK M POJIM MaTeMaTHyecKoro
MO/IeTMPOBAaHUsI B HAyUHOM TIO3HAHWM U B TPaKTUKe CIoCOOCTByeT
(opMUPOBaHHI0O HAyYHOTO MHPOBO33DEHMS Y4YaIlUXCs, a Takke KauecTB
MBIIIIeHYs], He0OXOAUMBIX /IS a/laTiTaljii B COBPEMEHHOM 00I1leCTBe.

'eomeTpust sBAsieTCST OHAM M3 6a30BbIX TIPeJMETOB Ha YPOBHE CpeJHero
obmero obpa3oBaHus, TaK Kak 00ecrieuMBaeT BO3MOYKHOCTb HM3yuUeHHUs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarlpaB/IeHHOCTH, TaK U T'yMaHATapHOM.

Jlornueckoe MbIieHHe, ¢hopMUpyeMoe TIpU U3yueHHH O00ydJaroiyMuUcs
MOHSATUMHBIX OCHOB T'€OMETPUM U TIOCTPOEHWM I[eTIOUKU JIOTUUeCKUX
yTBEp)KAEHUN B X0/l pellleHHs] reOMeTPUUeCKUX 3a/layu, yMeHHe BbIABUTATb U
OTIPOBepraTh TUIOTe3bl HETIOCPeACTBEHHO HCIIO/Ib3YIOTCS MPHU PellleHuH 3a/jau
eCTeCTBeHHO-HAayJYHOTO I[UKJ/Ia, B YaCTHOCTH U3 Kypca (hHU3UKH.

YMeHHe OpHeHTHUPOBAThCS B TPOCTPAHCTBE WTPaeT CYIeCTBEHHYIO POJib
BO Bcex 00/1acTsX [esTelbHOCTH YesioBeKa. OpueHTalys uesioBeka BO BpeMeHH
Y TIPOCTPAHCTBe — HEOOXOAMMOe yCJ/IOBHE er0o COLMaJbHOro ObITHs, ¢dopma
OTPa’KeHHsI OKPY’KaroIllero MMpa, YC/I0BHUe YCTEIIHOTO TI03HAHUS U aKTUBHOT'O
npeoOpa3oBaHusl  JelcTBUTENbHOCTH. OreprpoBaHre TPOCTPAaHCTBEHHBIMHU
obpazamu 00beguHSIET pa3Hble BU/bI y4eOHOM U TPY/IOBOM [1eSTEbHOCTH,
SBJIIETCST OAHUM M3 TPOGheCCHOHAMbHO Ba)KHBIX KauecTB, TI03TOMY aKTyasbHa
3ajaua (opMHUpPOBaHUS Y OOYYAIOIIUXCS TIPOCTPAHCTBEHHOT'O MBIIIIEHUST KaK
Pa3sHOBUAHOCTU 00pa3HOTO MBIIIEHUS — CYII[eCTBEHHOr0 KOMITOHEHTa B
MO/ITOTOBKE K MPaKTHUYeCKON ZiesiTe/TbHOCTY 110 MHOTUM HaITpaBJ/IeHHSIM.

Llenb ocBoeHust TporpaMMbl yuebHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHHss — 0011eobpa3oBaTesibHOe U OOIEKy/JIbTypHOE pa3BUTHE
oOyuatoiuxcss  depe3 obecriedeHre  BO3MOXKHOCTH — TIPHOOpeTeHUs
WCIO/Ib30BaHUsl CHUCTEMaTUUYeCKUX TeOMEeTPUUEeCKWX 3HAaHUM U JeUCTBUM,
cieliMPUUHBIX ~ TeOMETPHH, BO3MOKHOCTA  YCITEITHOTO  TIPOJOJ/DKeHMUs
oOpa3oBaHUs TI0  CIEI[UA/IbHOCTSIM, He CBSI3aHHBIM C  TIPUK/IQ[HBIM
HICTI0/Tb30BaHHEM TeOMETPHH.



[TporpamMmMa Mo reomeTpud Ha 0a30BOM ypoOBHe TMpefHa3HaueHa /st
o0yuaroluxcs CpefiHeld IIIKOJIb, He  HWCIBITHIBABIINX  3HAUMTETbHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOTO o0iiero obpa3oBaHus. Takum obOpasowm,
oOyuatoriecss Ha 0a30BOM ypOBHe JO/DKHBI OCBOUTH 00IIie MaTeMaTHueCcKue
yMeHUs], CBsI3aHHbIE CO CITel[i(UKON reOMeTprur U HeoOXOouMbIe /IS )KU3HU B
coBpeMeHHOM o00iijecTBe. KpomMe 3TOro, oHM HWMeIOT BO3MOXXHOCTb H3yUUThb
reoMeTpuro OoJsiee rTy0OKO, eC/Ti B fla/ibHeHIIIeM BO3HUKHET He0OXOANMOCTh B
reoMeTpUUeCKHX 3HAHUSX B MTPodeCcCroHabHOM /e TeTbHOCTH.

IlocTkeHWe 11eJTd OCBOEHHUSI TPOrpaMMbl 00ecTieurBaeTCs pelieHreM
COOTBETCTBYIOLUX 3a/lau. [IpuoOpuUTeTHBIMK 3aJauaMd OCBOEHHs Kypca
«['eomeTpun» Ha 6a30BOM ypoBHe B 10—11 Kaccax sSIBJSIFOTCS:

e (opmupoBaHUe TIpe/CTaB/eHUsI O TeOMETPUM KaK YacTU MHUPOBOU

Ky/JbTYPbl M OCO3HaHHE €& B3aUMOCBSI3H C OKPY KAIOIIIMM MUPOM;

» (opmHupoOBaHUe MpeCTaB/IeHUsI 0 MHOTOIPAaHHUKAX U TeJiax BpallleHUs
KaK O Ba)KHEUIMX MaTeMaTHUUeCKUX MOJefsX, IT03BOJISIOMAX
OIMMCBIBATh U M3yYaTh Pa3HbIe SB/IEHUS OKPY>KalOI[ero MUPa;

e (¢opmMHupOBaHUEe YMeHHs pacIiO3HaBaTh Ha uepTe)kaxX, MOJensX U B
peasibHOM MUpe MHOTOT'PaHHHKHU U TeJla BpallleHus;

e OBJIAfieHWe MeTOJaM{  peIlleHWs 3aJad Ha TIOCTPOeHUs Ha
1300pa>kKeHUsIX TIPOCTPAHCTBEHHBIX (QUTYD;

e (¢opmMHupOBaHHE yMEHHS OIEpPUPOBaTh OCHOBHLIMH TIOHATHSIMH O
MHOTOTPaHHUKAX U TeJjlaX BpallleHUust U UX OCHOBHBIMH CBOWMCTBaMU;

e OBJIfIeHWe AQJTOPUTMAMM  DeIlleHHsI OCHOBHBIX THUIIOB  3ajavy;
dopMupoBaHre yMeHHS TIPOBOJAUTH HECTIOXKHbBIE [OKa3aTeIbHbIe
paccyX/ieHHs1 B XOJie pellleHWs] CTepeoMeTpPUUeCKUX 3aZiau M 3afiau C
MIPaKTUUECKUM CO/lep>KaHHeM;

e pa3BUTHe  UHTE/VIEKTya/JIbHBIX W TBOPYECKMX  CIOCOOHOCTeM
00yuaroIuxcs, T03HABaTeJbHOM aKTUBHOCTH, WCC/Ie[0BATeTbCKAX
yYMEeHHUH, KpUTUUHOCTH MBIILIJIEHUST;

e (¢opmupoBaHve  (QYHKIMOHAJIbHONW  TI'PAaMOTHOCTH,  peeBaHTHOM
reOMeTpUU: YMeHHe paclio3HaBaTh TIPOSIBJIEHUS TeOMeTPUUeCKUX
TIOHATUN, OOBLEKTOB W 3aKOHOMEPHOCTeM B peanbHBIX JKU3HEHHBIX
CUTYaI[USAX U TIPU U3YUeHUU JIPYTHUX yueOHBIX TIPeIMETOB, TIPOSIB/IEHMUS
3aBUCUMOCTeM M 3aKOHOMepHOCTel, (opmy/vMpoBaTh KX Ha S3bIKe
reoOMeTpUd W CO37laBaTh T'eOMeTpPUUeCKWe MO, TIPUMEHSITh
OCBOEHHBI TeOMeTPHUEeCKHM armapar [/ peIlieHusl IpPaKTHUKO-
OPHMEHTUPOBAHHBIX  3aZlau,  HWHTEpPIIPEeTUPOBaTh U  OL[€HWUBATh
TI0J/TyUeHHbIe Pe3y/IbTaThl.

OT/unTeTbHOM 0COOEHHOCTBIO TTPOTPAMMBI SIBJISIETCSI BKTFOUEHHE B KYPC
CTepeOMeTPUM B Hadaje ero H3y4YeHUs 3ajad, pelllaeMbiXx Ha YPOBHe
VHTYUTHBHOTO TI0O3HAHUS, W OMpe/ie/IéHHBIM 00pa30oM opraHu30BaHHasi paboTa
HaZl HUMH, YTO CTIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOT'O M MPOCTPAHCTBEHHOTO
MBIIIIEHNs], CTUMYJIUPYEeT NPOTeKaHHe WHTYUTHUBHBIX ITPOL[eCCOB, MOTUBUPYET
K JanbHeNIieMy U3y4eHUI0 MpefiMeTa.

[TpeamouTeHre OTAAETCS HAr/ISIAHO-KOHCTPYKTUBHOMY MeTOZAy o0OyueHwus,
TO €CTb TeOpeTHUeCKWe 3HaHWsS WMEIT B CBOell OCHOBE UYBCTBEHHOCTH
TIpeIMETHO-TIPAKTUYECKOW  JesiTeIbHOCTU.  Pa3BuTHE  TIPOCTPAHCTBEHHBIX
Tpe/ICTaB/IeHNd y yuallluxcsi B KypCce CTepPeoMeTpUM IIPOBOAMTCS 3a CUéT
pellileHWs1 3aJay Ha CO3/laHHWe TIPOCTPAHCTBEHHBIX 00pa3oB W 3afau Ha
orepupoBaHKe MPOCTPaHCTBeHHBIMU 0bpa3amu. Co3ziaHre obpasa MPOBOAUTCS



C OTOpO¥ Ha HarJIIAHOCTh, a OTIepUpOBaHre 00pa30M — B YCJIOBUSIX OTBJIEUEHUST
OT HarJISIAHOCTH, MbICJIEHHOTO U3MEeHEeHHsI ero NCXOJHOTO CO/Iep>KaHusl.

OcCHOBHbIE coOjepKaTe/ibHble JMHUU Kypca «['eomerpum» B 10-11
Knaccax: « MHOrorpaHHUKW», «lIpsgmble U MI0CKOCTU B IPOCTPAHCTBe», «Tena
BpallleHus», «BeKTopbl M KOOpJWHaThl B TIPOCTPAHCTBe». PopMHUpOBaHUe
JIOTUUeCKUX YMEHHWM pacripefie/isieTcsl He TOJIBKO T10 COZiep>KaTeTbHbIM JINHUSIM,
HO U TI0 rojilaM o0yueHusi Ha YPOBHe cpefiHero o0biriero o6pa3oBaHusl.

CopiepkaHuie o6pa3oBaHUs], COOTBETCTBYIOLI[ee TIPeJMETHBIM pe3y/bTaTaM
ocBoeHHs paboueii TMporpaMMbl, pacripefile/léHHBIM TI0 TofaM O00yueHwUs,
CTPYKTYPHUPOBAaHO TakKWM 00pa3oM, 4TOObI OBJlafieHHe TeoMeTPHUUYeCKUMU
TIOHSATUSIMA ¥ HAaBbIKAMH OCYIIIeCTBJ/ISITIOCH TI0C/IeZI0BAaTe/TbHO U TMOCTYIIaTeTbHO,
Cc coOmofieHeM TpPUHIMIIA TIPEeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSA
BK/IIOUA/IMChb B OOIyI0  CUCTeMy TeOMeTPUUeCKUX  TpeZCTaB/IeHUu
00yuaroImxcs, pacmmpssi U yriaybnss eé, obpa3yst MpouHble MHOKECTBEHHbBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha nsyuenue reomerpuu otBogurcs 2 yaca B Heziesnro B 10 kiacce v 1 yac
B Heziesito B 11 Kytacce, Bcero 3a JjBa rofia ooyuenus - 102 yueGHBIX yaca.



COJEPXXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIe TIOHSITUSI CTepeoMeTpuM. Touka, TipsiMasi, TIIOCKOCTD,
npocTpaHcTBO. [loHsiTHe 00 aKCMOMAaTHYeCKOM ITOCTPOEHHH CTepeOMeTpHH:
aKCUOMBI CTEPEOMETPUU U C/IeICTBUS U3 HUX.

B3auMHOe pacro/iokeHuWe TMpsSMbIX B TMPOCTPAHCTBE: TepeceKarollyecs,
rapajiefibHble W CKpellUBatolyecss TpsiMble. Ilapa/iienbHOCTb TIPSIMBIX U
MJIOCKOCTe B TIPOCTPAHCTBe: Tlapajiie/ibHble TpsMbie B TPOCTPAHCTBE;
rapajie/lbHOCTb TPEX MPsIMbIX; Tlapa/l/ie/IbHOCTb MPSMON U TIJIOCKOCTU. YTJIbI C
COHArpaB/ieHHbBIMU CTOPOHAMM; Yrojl MeXAy TpSIMbIMU B TPOCTPAHCTBe.
[TapannenbHOCTb  TIJIOCKOCTeW:  Tapajuie/ibHble  TJIOCKOCTH;  CBOMCTBA
rapajieflbHbIX TJIOCKOCTel. [lpocTeiiiliie MpPOCTPAaHCTBeHHble GUTYpPhl Ha
TIJIOCKOCTH: TeTpas/Ip, Ky0, rapasiiesienuriesi; IoCTpOeHre CeUeHUH.

[TepnieHAUKYISIPHOCTH TIPSIMOU U TMJIOCKOCTH: TIepIeHAUKY/ISIpHbIe TIPSiMble
B TIPOCTPaAHCTBe, MpsiMble Mapasijie/ibHble U TepreHAUKY/IspHble K MJI0CKOCTH,
MPU3HAK TIePHeHAUKY/ISIPHOCTU TIPIMOM UM TIJIOCKOCTU, TeopemMa O TIpsiMOM
repreHANKY/ISIPHOM TJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YroJyl MeXAy MpsMOr U
MJIOCKOCThIO; [IBYTPAHHbIA yroJji, JIMHEWHBbIM yros J[ABYTrpaHHOr0 yrJja.
[TepnieHAVKY/ISSp YW HAK/IOHHbIE: pACCTOSTHUE OT TOUKU [0 TJIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10 TIJIOCKOCTU, TIPOeKIvsi (PUrypbl Ha TIJIOCKOCTb.
[TepnieHAUKY/ISIPHOCTh  TJIOCKOCTEM: TpU3HAK TepreHAuKYJISPHOCTU JBYX
riockocteil. Teopema 0 Tpéx meprieHAUKYJispax.

MHororpaHHuKHu

[ToHsiTue  MHOrOTpaHHWKA, OCHOBHbIe 3JIeMEHTbl MHOTOTpaHHUKa,
BBITIyK/Ible U HEBBINYK/ble MHOTOIDAaHHUKH; pa3BéPTKa MHOTOrPaHHUKA.
[TpusMa: n-yrosibHasi TMpW3Ma; TpaHW M OCHOBaHUS TIpU3MbI; TMpsiMas U
HaK/JOHHas  TIpU3MbI; OOKOBasgs W  TIOJIHAs  TIOBEPXHOCTb  IIPU3MBL
[Mapannenenunes, MpPsAMOYTOAbHBIA Tapasjjiesieiurie;] U €ero CBOWCTBa.
[Mupamua: n-yroyibHasi TMpaMu/ia, TPAHA U OCHOBaHHe NMUPaMH/Ibl; OOKOBasi U
MOJIHasi TIOBEPXHOCTb TMUpaMU[bl; TpaBWIbHasg W YyCeuéHHas MuUpaMuja.
OnemMeHTbl TPU3Mbl W TNUpaMU/bl. [IpaBubHble MHOTOTDAHHUKU: TIOHSITHE
MpaBU/ILHOTO MHOTOTPaHHUKA; TIPaBU/IbHAs TMpH3Ma U MpaBWIbHAas NUpaMU/a;
MpaBWIbHAs TpeyrojbHasi THMpaMHa W TIPaBWIbHBIA TeTpas’ap; Kyo.
[lpesncraBsieHvie O TIPaBU/IbHBIX MHOTOTDAaHHUKAX: OKTa3/[p, J0jleKa3/p U
vkocas/p. CeueHus MPYU3MbI U TTHUPaMU/IbI.

CuMMeTpHsl B TIPOCTPAHCTBE: CUMMETPUSI OTHOCHUTETbHO TOUKU, MPSMOH,
IJIOCKOCTU. DJIeMeHTbl CUMMETpPUM B TIMpamMuZaX, Mapasiiesenure/ax,
NpaBU/IbHBIX MHOTOI'PAaHHUKAX.

BbIunicieHre 371eMEHTOB MHOTOIDAHHUKOB: pEOpa, [JuaroHaid, YTJIbl.
[Tnomage GOKOBOM TIOBEPXHOCTH M TIO/THON TIOBEPXHOCTH TPSMOM TIPH3MBI,
M7I0Ia/Ib OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSMOM TIPH3MBI.
[Tnomiage OOKOBOM TTOBEPXHOCTU U TIOBEPXHOCTH TIPAaBUIBHOW MUPaMU/BbI,
TeopeMa O IUIOL[aZ yCeuéHHOW TupaMufbl. [loHatre o6 oO0béMe. OOBEM
MMpaMu/ibl, TIPU3MBI.

[TomobHbie Tesa B TipocTpaHcTBe. COOTHOIEHUS MEXIYy TUIOMIasaMU
MoBepxHoOCTel, 00bEMaMu MTOI00HBIX TeJ.

11 K/TACC



Tesia Bpalenus

[unuHgpuueckass ~ MOBEPXHOCTh,  OOpasymolue  LUAIMHAPUYeCKOH
MOBEPXHOCTH, OCh LIWJIMHAPUUECKOW TMOBEPXHOCTU. LIWnuHAp: OCHOBaHUS U
OoKOBasi TIOBepXHOCTb, 0O0pa3ymolljasi W OCb; IIO[a[ib OOKOBOW W TIOJTHOU
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCTh, 00pa3ytolijie KOHUUeCKO# TTIOBepPXHOCTH, OCh U
BeplliMHa KOHUUeCKOW ToBepXHOCTU. KOHyC: OCHOBaHHMe U BepIlMHa,
obpa3yroijast ¥ 0Ch; TUIOIIAfb OOKOBOM U TIOJIHOM TTOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yroliie 1 BbICOTa; OCHOBaHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u 1map: 11eHTp, paJuyc, AUaMeTp; TIola/ib TIOBEPXHOCTU C(ephbl.
B3auMHoe pacrionoxkeHve cdepbl U TJIOCKOCTU; KacaTeslbHasi TJIOCKOCTb K
cdepe; rioiIaAb chephl.

M3006pakeHre Ten BpalljeHWs Ha TUIOCKOCTUA. Pa3BépTKa LWIWHApPA |
KOHYCa.

KoMOuHaiui Ten BpalljeHHs W MHOTOIPAaHHMKOB. MHOIOTpaHHUK,
OMUCaHHbIA OKO0JIO cepbl; cdepa, BIKMCAHHAs B MHOTOTDAHHUK, WA TeJO
BpalljeHusl.

[Torsitue 06 o0BEme. OCHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 006
00bEMe TIPSIMOYTOJILHOTO Tapajiefierdriefia U cieAcTBus u3 Heé. OO0béM
L[UIMH/Pa, KoHyca. OObEM I11apa U 1Ioiajib cepsl.

[TomobHbie Tesa B TipocTpaHcTBe. COOTHOIEHUS MEXIYy TUIOMIAsIMU
MoBepxHoOCTel, 00bEMaMu MTOI00HBIX TeJL.

Ceuenusi UuavHpa (Mapasuie/ibHO U TIePHEeHJVKYJISIPHO OCH), CeuYeHHs
KOoHyca (rapaJiieTlbHOe OCHOBAHUWIO U TPOXO/siiiee yepe3 BepIIMHY), CeueHus
miapa.

BekTopbl U KOOPAUHATHI B MPOCTPAaHCTBE

Bektop Ha I1UIOCKOCTM M B IpocTpaHcTBe. (C/lO)KeHVWe W BbIUWTAHUE
BEKTOPOB. YMHO)XeHHWe BeKTOopa Ha uuc/a0. Pa3no)keHue BeKTOpa MO TpPEM
HeKOMIL/IaHapHbIM BeKTopam. [IpaBusio mnapasuienenuriefia. PelieHue 3ajay,
CBSI3aHHBIX C MPUMEHeHHEeM TIpaBu/ JIeCTBUM C BeKTopamu. [IpsMmoyro/bHas
cucTeMa KoopjauHaT B TipoctpaHcTBe. KoopauHatbl BekTopa. [IpocTeiiiive
33/lauM B KOOpJWHaTaxX. YTon Mexay BekTopamu. CkassipHOe TMpou3BejieHue
BEKTOPOB. Bblumc/iieHWe yIr7IoOB MeXAy TIPIMbIMM UM TIJIOCKOCTSIMM.
Koop/1vHaTHO-BEKTOPHbIM METO/, IPY PellieHnH reoOMeTpUUYeCKUX 3ajjau.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIPOrpaMMbl y4ueOHOTO TIpeaMeTa
«MaremMaTuKa» XapakTepUusyrTCs:

I'paxpaHckoe BocriMTaHue:

c(OpMHUPOBAHHOCTBIO  T'PAKIAAHCKOW TIO3WIMM  OOydYaroimierocs Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIlecTBa, MpefCcTaB/eHueM
O MaTeMaTUUeCKMX OCHOBaX (DYHKI[MOHUPOBAHUS Ppa3/IUUHbIX CTPYKTYD,
SIBJIEHUM, TIpOIielyp TPaKAAaHCKOro obimiectBa (BbIOOPHI, OIMPOCHI W TIp.),
yMEeHHeM B3ahMO/IelCTBOBATh C COLMA/IbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
Ux QYHKIMSMU U Ha3HAUEeHUEM.

IlaTpuoTHueckoe BOCIUTaHHE:

chOpPMHUPOBAaHHOCTBIO ~ POCCUMCKON  TPaK[JaHCKOM  MAEHTUUYHOCTH,
YBa)KEeHUSI K TMPOIIOMY U HaCTOSIL[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM
OTHOIIIEHHEM K [IOCTW)KEHHSIM PpOCCUMCKHMX MaTeMaTMKOB U POCCHUKCKOU
MaTreMaTU4eCcKOM IIKOJ/bl, K MCIO0JIb30BAHUKD STUX [AOCTWXKEHUM B [IPYTUX
HayKax, TeXHOJIOTUsIX, C(hepax S5KOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JyXOBHBIX 1leHHOCTe! POCCHUICKOT0 Hapo/a;
chOpMUPOBAHHOCTBI0 HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBe/leHus,
CBA3aHHOTO C TIPDAaKTUUYECKMM TpPUMEHeHWeM [JOCTWKEHUW HayKu U
JleATeJIbHOCTBIO YUEHOr0; OCO3HaHWeM JIMYHOTO BKJIaJa B IIOCTPOEHUE
yCTOHYMBOTO OyyII[eTo.

JcTeTHUeCcKoe BOCIIUTaHUe:

5CTEeTUYECKUM OTHOLLIEHHWEM K MUDY, BK/IFOUasi 3CTETUKY MaTeMaTUUeCKUX

3aKOHOMEPHOCTeH, 00BEKTOB, 3aj1ay4, pelleHuH, pacCy>XeHuM;
BOCIIPUMMUYMBOCTbIO K MaTeMaTHUeCKWM aclieKTaM pa3/MyHbIX  BH/IOB
HCKYCCTBa.

du3znuecKkoe BOCIUTAHUE:

chOpMUPOBAHHOCTBIO yMeHUsl TNPUMEHSITh MaTeMaThUueckue 3HaHUusl B
MHTepecax 3J0poBoro u 0Oe3ormacHoro o6pa3a >KM3HU, OTBETCTBEHHOIO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (370pOBOe MUTaHHe, COa/aHCHPOBAHHBIM
PEXXUM 3aHATUN U OT/bIXa, peryJisipHasi (hr3udeckasi akTUBHOCTD); (PU3UUECKOT0
COBepIlIeHCTBOBaHUSI, rpu 3aHATUAX CITIOPTHUBHO-03/I0POBUTEILHOM
J1esITe/IbHOCTBIO.

TpyaoBoe BociUTaHMe:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM L[€HHOCTH TPY/10/t00HsT; THTEPecoM K
pa3MuHbiM  chepaM MpodeccMoHaTbHOM  JesATe/IbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ TIPU/IOKEeHUSIMH, YMEeHHeM COBepIllaTh OCO3HAHHBIN BLIOOD
Oyayiiet mpodeccu W peaM30BbIBAaTh COOCTBEHHBIE JKHU3HEHHBIE TI/IaHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMueCKOMy oOpa3oBaHUIO U
camMo0bpa30BaHUIO0 Ha TIPOTSHKEHUM BCEeM >KW3HU; FOTOBHOCTBIO K aKTUBHOMY
Y4acCTHIO B PellleHUM MPAaKTUUeCKUX 3a/jlady MaTeMaTU4eCKOM HarpaB/IeHHOCTH.

JKO0/IOTHYeCKOoe BOCIIUTAaHUe:

c(hOpMUPOBAHHOCTBIO 3KO0JIOTUUECKOW KYJ/bTYpPbl, [IOHUMaHWEM BUSTHUS
COL[MA/IbHO-5KOHOMUYECKUX  TIPOL[eCCOB HAa COCTOSIHWEe TIPUPOAHOM U
COLIMA/ILHOM Cpefibl, OCO3HAaHWEM TIJI00A/IbHOTO XapaKTepa 3KOJIOTHUeCKHX
rnpobjieM; OpHeHTaler Ha IIPUMEHeHHe MaTeMaTUUeCKMX 3HaHWH IS



pelilieHus 3a/lay B 00/1aCTH OKpY»KaroIlleid cpefibl, TUTAaHUPOBAHUS TIOCTYTIKOB U
OLIeHKHU MX BO3MO>KHBIX IMOC/IeICTBUI /IJI1 OKPY>Katollleid Cpe/ibl.

IleHHOCTH HAYyYHOI'0 MO3HAHMSA: _

Cc(hOpPMUPOBAHHOCTHIO MHPOBO33peHuH, COOTBETCTBYIOLLIEr0
COBpEMEHHOMY VDOBHIO Da3BUTHSI HayKd ¢ OOIIeCTBeHHOW TMPaKTUKH,
TOHMMaHKeM MaTeMaTUueCKOol HayKU Kak cdepbl uesioBeuecKou JiesTe/lbHOCTH,
3TarioB eé pa3BUTHUS U 3HAUMMOCTH [/l Pa3BUTHUS LIUBU/IM3ALIMK; OBJa/leHHeM
S3bIKOM MaTeMaTUKWA U MaTeMaTUueCKoW Ky/JIbTypOi Kak Cpe/ICTBOM TO3HaHUS
MUYpa; TOTOBHOCTBIO OCYLIECTB/ISATh IPOEKTHYKD U MCC/Ie0BaTeIbCKYIO
JlessTeTbHOCTh UHAUBUYATbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarpeaMeTHbIe pe3ybTaTbl OCBOEHUS ITPOrpaMMbl YueOHOTO TIpeiMeTa
«MaremMaruka» XapaKTepU3yrTCs OBJIaJleHreM yHUBepPCa/IbHbIMU
nosHaeame/bHbIMU  OelicmeusiMU, YHUBEPCAAbHbIMU KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/NbHbIMU pe2yAsiMueHbIMU OeliCmeusiMu.

1) YHugepcanbHble no3Haeame/abHble Oelicmgusi, obecneuusaiom
¢popmuposaHue 6a308bIX KOZHUMUBHbLIX Npoyeccos obyuarowjuxcsi (oceoeHue
MemoO08 NO3HAHUSI  OKpyJcawujeco  Mupa; npuMeHeHue  /02Uu4ecKux,
uccnedoeamebCKux onepayuti, ymeHuli pabomamsb ¢ uHgopmayueti).

ba3oBsble 1oruueckue JedCTBUS:

e BBISIBJISITH u XapaKTepu30BaTh CyllleCTBEHHbIe TIpU3HAKKU
MaTeMaTUUeCKUX 0OBbeKTOB, MOHSATHH, OTHOIIIEHUN MeX/y TTOHSTHSIMHU;
dbopmynupoBathb orpejeneHust TIOHSITUH; yCTaHaB/IMBaTh
CYII[eCTBeHHbIN TIPU3HAK KIaCcCU(UKAI[MH, OCHOBaHUS /it 000011jeHus
Y CpaBHEHUs1, KpUTePUU MPOBOIMMOI0 aHA/N3a;

e BOCIIPHHWMaATh, (HOPMy/IUpOBaTh U TMpeobpa3oBbIBaTh CY>KIEHUS:
yTBepJuTe/IbHbIe W OTpHIlaTe/bHble, eJUHUYHbIE, UYaCTHbIe U OOIIHe;
YCJIOBHBIE;

e BBISB/STH MaTeMaTHUeCKWe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeurs B (akTax, AAHHBIX, HAOMIOAEHUAX U yTBEPKAEHUSX;
npejjiaraTh ~ KpUTEPUU [/l BbISBJIEHUS  3aKOHOMEpDHOCTeW U
MIPOTUBOPEUNH;

e JleJlaTh BBIBO/IbI C MCI0J/Ib30BaHMEM 3aKOHOB JIOTUKH, JeYKTUBHBIX U
WHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeHU 110 aHa/I0Tuy;

e TIPOBOJUTH  CAMOCTOSITeJTLHO  [Jl0Ka3aTe/bCTBA  MaTeMaTUueCKUX
yTBep)KJeHu  (MpssMble U OT  MOPOTHMBHOrO),  BBLICTPAUBAaTh
aprymMeHTal[uto,  TNPUBOAUTL  TIpUMEPbl W KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHbIE CYKIEHUS 1 BBIBO/IBI;

e BBIOMpaTh CrIocob pellleHUs1 yueOHOM 3aauM (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlleHHs], BbIOMpaTh Haubosee MOAXOASAIINNA C YYETOM
CaMOCTOSITe/TbHO BbI/le/IeHHbIX KDUTEPUEB).

Bba3oBble uccieoBaTeIbCKHe AeNCTBUS:

e UCMOJIb30BaThb BOMPOCHI  KaK MCC/Ie0BaTebCKUA ~ WUHCTPYMEHT
Mo3HaHus; (OPMYJIMPOBaTh BOIPOCHI, (DUKCHUPYIOIIME TTPOTHBOpeYUe,
npo0sieMy, yCTaHaB/IMBaTh UCKOMOE U IaHHOe, (POPMHPOBATh TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIUI0, MHEHUE;

e TIPOBOJAUTH  CAMOCTOSITE/IbHO  CIUVIAHUPOBAHHBIM  3KCIEPHUMEHT,
WCC/IeJOBaHWe TI0 YCTAHOB/IEHHWIO 0OCOOEHHOCTel MaTeMaTHUeCKOTo



00beKTa, SIBJIeHWs], TIIPOLeCcca, BBLIBJIEHUIO 3aBUCUMOCTEN MEXIy
00BbeKTaMH, SIBIEHUSIMH, ITPOIeCCaMHU;

CaMoCTOSITesTbHO  (hopMy/IUpoBaTh  0000IIeHHsT U BBIBOABI  T10
pe3y/ibTaTaM TIPOBeIEHHOT0 HabJIIO/IeHus, UCC/IeJOBaHUs, OlleHHMBATh
JIOCTOBEPHOCTH IMOTyYeHHBIX Pe3yJ/IbTaTOB, BHIBOIOB U 0000ITIeHMIA;
ITPOrHO3MPOBAaTh BO3MOJKHOE Pa3BUTHE ITPOLIECCA, a TAaKXKe BbIBUraTh
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBISB/IATH Jle(UI[UThI MH(MOPMALIWH, JaHHBIX, HEOOXOANMBIX [I7Isl OTBETa
Ha BOIPOC U JIJIs pelleHus 3aJaul;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHMKOB  pa3/MUHbIX  THIIOB,
aHa/IM3UPOBATh, CUCTeMAaTU3UpPOBaTh " VHTEpIIPeTUPOBAaTh
rMHbOpMaIMIO Pa3TMUHbIX BUZOB U (POPM TIpe/ICTaB/IeHNS;
CTPYKTYpUpPOBaTh HH(OpMal[I0, TIPeACTaB/STh €€ B pa3/IMuHbIX
dbopmax, WTOCTPUPOBaTh rpahuuecKy;

OlleHUBaTh  HAJEXHOCTb  WH(POpMAlMM 1O  CaMOCTOSITe/IbHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuusarom
Cc(OpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCS.
Oo1enmue:

BOCIIDUHUMAaTh U (OPMY/IUMPOBATh CYXK/eHHWS B COOTBETCTBUU C
YCJIOBUSIMH W 1Ie/IIMU OOITIeHUs; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh
CBOIO TOYKY 3peHHsi B YCTHBIX U MMCbMEHHBIX TeKCTaX, [laBaTh
MOSICHEHUS TI0 XOAy pellleHrsl 3a/laul, KOMMEeHTUPOBAaTh MOJTyUeHHbI
pe3yJ/ibTarT;

B x0Jie O0OCYy)X/IeHusi 3aJjaBaTh BOIIPOCHI MO CYLIECTBY 00OCYy>KJaeMoii
TeMbI, pOb/IeMbI, pelraeMoi 3a/jlauM, BbICKa3bIBaTh HeU, HalleJleHHbIe
Ha TOWCK peIlleHUs]; COTOCTaB/STh CBOU CYXK/€HHUS C CYXXAeHUsIMHU
ADYTUX yYaCTHUKOB [JWasora, 0OHApYKUBATh Pas/iMude U CXOZICTBO
Mo3ulMii; B KOpPpeKTHoW ¢opMe (opmy/iMpoBaTh pa3HOI/IACUs, CBOU
BO3pakeHUs;

Mpe/CTaB/ATb  pe3y/abTaThl  pellleHus  3aZjaud, SKCIepHUMEeHTa,
WCC/IeJIOBAaHUSI, IIPOEKTa; CaMOCTOSITeIbHO  BbIOMpaTh  dopMat
BBICTYIUIEHAsST C y4Y6TOM 3aZiau TIpe3eHTallMd U 0CoOeHHOCTel
ay/IUTOPUHU.

CoTpysHu4ecTBoO:

3)

MOHMMAaTb W WCIO/b30BaTh  TPEUMYIECTBA  KOMaHJHOW U
WH/IMBU/ya/bHOM PabOThI MPH pellleHrH yueOHBIX 3a/iay; NMPUHUMATh
[[e/lb  COBMECTHOW  [JeSTeJIbHOCTH, IJIAHWPOBAaTh  OPraHU3al[HI0
COBMECTHOH paboThl, pacrpezensaTh BUAbI paboT, JOroBapUBaThCH,
oO0CykaaTh TIpollecC W pe3ysibTaT paboTel; 00001aTh MHEHUS
HeCKOIbKUX JTFO/Ie!;
yuaCTBOBaThb B TPYIMIOBBIX (opMax paboThl (0OCyXaeHus, oOMeH
MHEHUI, «MO3rOBble IITYPMbl» W WHBIE); BBIMOJHATH CBOK YaCTh
paboTbl M KOOPAWHUPOBaTb CBOM [I€MCTBUSA C JPYTMMU WieHAMU
KOMaH/Ibl; OLEHMBATh KaueCTBO CBOETO BK/Iajla B OOLIMA MPOAYKT TIO
KPUTEPHSIM, COPMY/TMPOBAHHBIM yUaCTHUKAMU B3aUMO/I€HCTBYSI.
YHueepcaibHble  pez2ynsimueHble  Oelicmeusi,  obecheuugarom

¢hopmuposaHue cMbICN08bIX YCMAHOBOK U HCU3HEHHbIX HABbLIKOB AUUYHOCMU.
CamoopraHu3anusa:



e COCTaB/ATH IJIaH, a/ITOPUTM DellieHus 3a7jlauu, BbIOMpATh Criocob
pellieHus C YYETOM UMEOIINXCSl PeCYPCOB ¥ COOCTBEHHBIX
BO3MO>KHOCTeM, apr'yMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI

pelleHu C y4éTOM HOBOUM UH(MOPMALIUU.

CaMOKOHTPOJIBL:

e B/afleTh HaBbIKaMK I[103HABAaTe/JbHOM peQIeKCMA KaK OCO3HaHUS
COBepLIaeMbIX  JJeWCTBUM U MBICIUTENbHBIX  TPOLIECCOB,  HX
pe3y/bTaToB; BJaZleTh CIOCOOAaMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS
npoLjecca U pesyJibTaTa pelleHHst MaTeMaTU4eCKO! 3a/iauy;

e TIIpeJBUJeTb TPYLHOCTH, KOTOpble MOI'YT BO3HUKHYTb IpU peLIeHUU
3a/lauv, BHOCUTb KODPEKTMBbI B [1eATeJIbHOCTb Ha OCHOBE HOBBIX
00OCTOSITE/TLCTB,  [AHHBIX, HAWJEHHBIX  OLIMOOK,  BBISIBJIEHHBIX
TPYZHOCTEW;

e OLIEHMBaThb COOTBETCTBHE pe3yJbTaTa LieJId U YC/IOBUSIM, OOBSICHSTH
TIPUYMHBI JOCTUKEeHUS WY HeJOCTHKeHUs Pe3y/IbTaTOB [eATe/IbHOCTH,
HaXO/IUTh OIMINOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OITBITY.

INPEAMETHDBIE PE3YJ/IBTATBI
10 K/TACC

OneprpoBaTh MOHATUSMU: TOUKA, MPsiMasi, MJI0CKOCTb.

[TpyiMeHATb aKCMOMBI CTePeOMEeTPUU U CJIe[ICTBUSI U3 HUX TIPU pelleHUU
reoMeTpUUeCcKrx 3ajau.

OneprpoBaTh TMOHATUSIMU: TapajyieflbHOCTh U TMepreHAUKYJ/IIPHOCTh
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBaTh B3aMMHOE pacriojioykeHue TIPSIMbIX U TIJIOCKOCTeN B
TIPOCTPaHCTBe.

OneprpoBaTh MOHATUSMU: ABYTPAHHbIN YroJ, TPaHU JABYIPAHHOTO YIJia,
pebpo ABYrpaHHOTO yTJ/a; TUHEeWHBIN yroJ JBYIpaHHOrO YyIJa; TpajyCcHasi Mepa
JBYTPaHHOTrO yTJa.

OneprpoBaTh TMOHSITUSIMU: MHOTOIPDAHHHMK, BBIMYK/bIA U HEBBIMTYK/bIN
MHOT'OTPaHHUK, 3/IeMeHTbl MHOTOI'PaHHKMKA, TTPABU/IbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTb OCHOBHbIe BH/bl MHOTOTPDaHHUKOB (MMpaMuzQ; TMPU3Ma,
TIPSIMOYTOJTbHBIN Mapasiiesienuriesi, Kyo).

KnaccuuipoBatb ~ MHOTOTDaHHUWKH,  BbIOMpasi  OCHOBaHUSI  [iIs
K/iaccupuKaluyy (BbIMYK/ble W HEBbIMYK/ble MHOTOTPDAaHHUWKH; TpaBU/IbHbIE
MHOT'OTPaHHUKMU; TPsIMble Y HaK/JIOHHBIE TTPU3MBI, Mapasiiesienumnesbl).

OneprpoBaTthb TIOHSTUSIMU: ceky1ias TIJIOCKOCTB, ceueHue
MHOTOTDaHHUKOB.

OOBSICHSITb TIPUHLUIIBI TIOCTPOEHUST CeUeHUM, UCTIONb3Ysl METOZ, C/Ie/[OB.

CTpouTh CeueHUsi MHOTOTPAHHUKOB METO/OM CJie[IOB, BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHE UePTeXKU M3 PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BU[
CBepxy, COOKY, CHU3Y.

PemiaTth 3ajjauy Ha HaXOXKJeHWe reoMeTpPUUYeCKUX BeJTMUWH 10 oOpasijam
WU a/JirOpUTMaM, TIPUMeHsisi U3BeCTHbIe aHaTUTUUeCKe MeTO/bl TIPU pellieHur
CTaHJ|aPTHBIX MaTeMaTMYeCKUX 3a/lad Ha BbIUMCIEHWe PpacCTOSHUM MeXAy
JBYMsi TOYKaMH, OT TOUKHA A0 TPSIMOM, OT TOUKM [0 TJIOCKOCTH, MEXIY
CKPeLMBaOLUMUCS TPSMBIMH.



Permath 3aZiauy Ha HaXOXK[eHHe TeOMeTPUUYeCKUX BeMUuH 10 obpasijam
WY aJICOPUTMaM, NPUMEHSI U3BeCTHbIe aHA/IUTUYECKWe MeTO/bI TIPU pelleHuU
CTaHJAPTHBIX MaTeMaTUUeCKMX 3a/lau Ha BBbIUUCJIEHWE YIJIOB MEXAY
CKPELMBALAMUCS TIPSMBIMUA, MEXAY TPSMOU U TUUIOCKOCTBI, MEXIY
TJIOCKOCTSIMM, ABYTPaHHBIX YTJIOB.

Bbrunciste 00BEMBI W TIIOMIAAW  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nMpaMujia) C TpuMeHeHWeM (GOPMYJ/; BBIUUC/IATH COOTHOILIEHUS
MeX/Ty TUIOIAZITMK TOBEPXHOCTel, 00bEMaMu MOZ00HBIX MHOTOI'PaHHUKOB.

OrniepypoBaTh MOHSTHUSMHU: CUMMETPUS B MNPOCTPAHCTBE; LIEHTP, OCb U
TJIOCKOCTh CUMMETPUU; LIEHTP, OCb U TJIOCKOCTh CUMMETPUU (PUTYPBI.

M3Bnekatb, mpeobpa3oBbIBaTb W WHTEPIPETUPOBAaThH HWH(OPMAIUIO O
MPOCTPAaHCTBEHHbIX reOMeTpUUeCcKuX (purypax, mpe/iCTaB/IeHHYIO0 Ha yepTerkax
Y PUCYHKaXx.

[TpumeHsiTb TeoMeTpuueckre (akTbl [Jis pellleHUs] CTepeoMeTpUUeCKUX
3a/lau, MpeANoJararmlliiX HEeCKOJbKO IIaroB peLIeHusl, eCc/d yCJIOBUS
TipUMeHeHus1 3a/laHbl B SIBHOU (hopMe.

[IpyMeHsTH MOpOCTelIlie TIporpaMMHbIe CpeACTBA UM 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI TIPU PELleHUH CTePeOMEeTPUYEeCKHX 3a/1au.

[IpyBOgUTHL TIpUMeEpBI MaTeMaTUUYeCKUX 3aKOHOMEPHOCTEeW B TIpUPOJie U
JKA3HY, PACIiO3HaBaTh MPOSIB/IEHHE 3aKOHOB reOMEeTPHU B UCKYCCTBe.

[IprMeHSITh TIO/TyYeHHbIe 3HAHUSI Ha TPAKTUKe: aHa/IM3UPOBaTh pPeasbHbIe
CUTyallud U TPUMEHSITb W3yYeHHble MOHSTHS B TPOLIeCCe TIOMCKA PpeLlIeHUst
MaTeMaThuuecKd CGOpPMYJTUPOBAaHHOW TIPOO/IEMbI, MO/Ie/TMPOBaTh peasbHbIe
CUTyallud Ha S3blKé TeOMeTpPUH, UCCAe[0BaTb MOCTPOEHHbIE MOZEMN C
WCTI0/Tb30BaHEM TeOMEeTPUUYEeCKHX TOHATHM W TeopeM, arimapara anredphbr;
peliaTh MpaKTAYeCKWe 3aJjauM, CBsI3aHHblEe C HAXOXK[EeHWEeM reOMeTpPUYEeCKUX
BEJINUKH.

11 K/TACC

OmneprpoBaTh TOHATUSIMH: LWIMHApPHUYECKas: TIOBEPXHOCTh, 00pa3yrolifue
LATHHAPUYECKOH  TIOBEPXHOCTH; LWIWHADP; KOHWYECKas IIOBEPXHOCTh,
oOpa3yroiirie KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesia BpalljeHusi (LIWIUH/IP, KOHYC, cdepa U 111ap).

OOBACHATD CTIOCOOBI TIOTyUeHUS TeJT BPAll[eHHS.

KnaccuduimpoBaThk B3aMHOe pacrioioykeHue cepbl U TIIOCKOCTH.

OnepupoBaTh ITOHATHSIMU: IIIAPOBOM CETMEHT, OCHOBaHHE CEeTrMeHTa,
BbICOTA CEeTMEHTa; IIIapOBOM CJIOM, OCHOBaHWE IIIAapOBOTO CJIOs, BbLICOTA
1IIaPOBOT'0O CJI0S1; 11IapOBOU CEKTOP.

Bblunciath 00BEMBI M IUIOIMIAAM TIOBEPXHOCTEM Tejl  BpallleHus,
reoMeTpUUeCKHX TeJl C IpuMeHeHreM (HopMyII.

OmneprpoBaTh TOHATHSMH: MHOTOIDAHHUK, BITMCaHHBIA B cdepy
OIMMCAHHBIA OKO/MO cdepnl; cdhepa, BIMCAaHHASE B MHOTOTPAHHUK W/ TeJ0
BpaIleHHsI.

BBLIUMCISTE COOTHOIIIEHUS MeXK/IY TUIOIIAAIMU TIOBEPXHOCTeH 1 06bEMaMu
MOI00HBIX TEJI.

M306paxkath m3ydaeMble (UTYPbl OT PYKH W C MPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbImosHATE  (BBIHOCHBIE) TUIOCKHE UepTeXXH W3 PUCYHKOB TIPOCTBIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTHL CEUeHUs TeJl BPall[eHHsI.



V3B/iekaTh, WHTEPIPeTHPOBAaTh M IPeo0pa30BbIBATH HMH(OPMALUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKMX (UrypaX, MpeCTaBIeHHYI0 Ha YepTexKax
Y PUCYHKaX.

OmneprpoBaTh IOHITHEM BEKTOP B IIPOCTPAHCTRe.

BLINOJIHATE  IEMCTBUSL C/IOXKeHHsSI BEKTOPOB, BBIUMTAHMS BEKTOPOB U
YMHOXKEHUSI BEKTOpPa Ha UHC/I0, OOBSACHSTb, KaKUMH CBOWCTBAMM OHU
o0/1aaroT.

ITprMeHAThb IIPABUIIO Mapasljie/ieNuIie/ia.

OnepypoBaTh IIOHATUSAMH: JE€KapTOBbI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOp, MOZy/Ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHAThI BEKTOpA, YroOJI
MEXJy BEKTOpaMH, CKa/IIPHOe TIPOM3Be/ieHHe BEKTOPOB, KOJUIMHEapHble U
KOMIIJIaHapHbI€ BEKTOPEI.

HaxoauTh CyMMy BEKTOPOB W TMpOW3BeJE€HHEe BEKTOpa Ha UMCJIO, YTOJ
MEXXy BEKTOpaMH, CKa/IIPHOe MPOU3Be/leHre, PaCcK/IaZibiBaTh BEKTOP IO JBYM
HEKOJ/I/IMHEapHLIM BEKTOpaM.

3a/iaBaTh TJIOCKOCTh YPABHEHHEM B [IEKapPTOBOM CHCTeMe KOOp/MHaT.

ITpriMeHATb TeoMeTpUUecKre (GakThl i PElLIeHHs] CTePeOMeTPUUeCKUX
3ajlau, TPEeAINOJIAralol[UX HECKOJLKO IIIaroB  peIleHus, €eCIH YCIO0BHUS
MIpUMeHEeHHsI 3a/laHbl B SIBHOI (opMe.

Pelliath IpOCTeMHIlie reOMeTPUUYEeCKHe 3a/laui Ha IIPUMEHeHHe BEeKTOPHO-
KOOPJMHATHOI'O METO/A.

PeilaTh 3asaud Ha [I0Ka3aTe/JbLCTBO MaTeMaTHMUYeCKUX OTHOIIEHUH u
HaxOo)XK[IeHWe TeOMeTPUUeCKUX BeJIMUMH I10 00pa3liaM WM aJropuTMaMm,
MIPUMEHsISI W3BEeCTHbIe METO/bl MPH PEeIleHUH CTaHAAPTHBIX MaTeMaTHUeCKUX
3ajau.

ITpyiMeHATb IIPOCTeMIlMe [pOrpaMMHbIe CPeACTBA U 3JEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CCTEMBI TIPY PEIIeHUH CTePeOMeTPHUeCKUX 3a/1au.

ITprBOAUTEL TIPUMEphl MAaTeMaTUUYECKHMX 3aKOHOMEPHOCTelH B MpHpOJe U
JKU3HH, PACIIO3HABATh MPOSIBJIEHHEe 3aKOHOB T€OMETPHU B UCKYCCTBE.

ITpyUMeHSTH T0J/TyUeHHbIe 3HAaHWS Ha MPAKTHKE: aHA/M3UPOBATh peasbHbIe
CUTyallud W TIPUMEHSTh M3yUYeHHbIe TOHSATHS B TPOLIECCe TMOMCKA pelleHUs
MaTeMaTUUeCKd C(HOpMY/UPOBAaHHON Ip0o0/ieMbl, MOJEIMPOBATh peasbHbIe
CUTyallud Ha $3bIKe TE€OMETPUM, WCC/Ie[0BaTh IIOCTPOEHHBIE MO/ C
HCII0/Ib30BaHUEM TeOMEeTPUUYECKHX ITOHATHMM M TeopeM, arapara aareophbl;
pellaTh MPAKTHUYEeCKUe 3aJaud, CBSI3aHHbIE C HAXOXKIEHHEM IeOMEeTPHUeCKUX
BeJINUKH.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ne KoinuyecTrBo yacos
HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBHIe)
o/ KoHTpo/ibHBIE IIpakTH4yeckue
U TeM NPOorpamMMbl Bcero oOpa3oBaTe/IbHbIE PecypChl
I padoThI paboThI
1.OTKpBITHIM OaHK 3a7aHui EI'D
BBezneHue B cTepeoMeTpuio 10 2. Poccuiickast 3/1eKTpOHHAs 1IKOJ1a
https://resh.edu.ru/
IIpsiMble U MJIOCKOCTH B . .
P 1.O1KpbITRIN OaHK 3aganuii EI'D
TIPOCTPAHCTBE. .
12 1 2. PocculicKasi 37eKTpOHHas LIKOJ1a
[TapasnienbHOCTb NPSIMBIX U
N https://resh.edu.ru/
TJIOCKOCTel
1.OTKpbITHIN OaHK 3azanuii EI'D
[TeprieH MKy ISIPHOCTD .
o 12 2. Poccuiickasi 37eKTpOHHas LIKOJ1a
MIPSIMBIX U MJIOCKOCTEM
https://resh.edu.ru/
1.O1KpbITHIN 6aHK 3aganuii EI'D
Y116l MeXAY TIPSIMBIMU U .
10 1 2. PoccuiicKasi 3/1eKTpOHHas IIKO/1a
TIJIOCKOCTSIMU
https://resh.edu.ru/
1.0OTKphIThIN OaHK 3afanuii ET'O
MHororpaHHUKU 11 1 2. Poccuiickasi 3/1eKTpOHHas 1IKOJ1a
https://resh.edu.ru/
1.0OTKpoIThIN OaHK 3afanuii ET'O
OO6BEMBI MHOTOTPaHHUKOB 9 1 2. Poccuiickast 3/1eKTpOHHas 1IKOJ1a
https://resh.edu.ru/
IToBTOpEHME: CeueHus, 4 1 1.OTKpBITHIM OaHK 3ajanuii EI'D




PaCCTOSAHUSA U YI'JIbL

2. Poccuiickasi 37eKTpOHHas 1IKOJ1a
https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 K/TACC

HaumenoBanue KoiunyecTBo yacoB
No OnekTpoHHbIe (UG poBHIe)
pas/ie/ioB ¥ TeM KonTpoabHbie IIpakTHueckue
n/n Bcero oOpa3oBarTe/IbHbIE PeCypChI
NpPOrpaMMmslI padoThI padoThI
1.OTKpBITHIN 0aHK 3afanuii EI'D
1 Tena Bpaienus 12 2. Poccuiickasi 3/1eKTPOHHas IIKOJIa
https://resh.edu.ru/
1.OTKpBITHIN OaHK 3aganuii EI'D
2 OOBEMBI Ten 5 1 2. Poccuiickasi 3/1eKTPOHHas IIKOJ1a
https://resh.edu.ru/
BekTtopsl u 1.OTKpBITHIN OaHK 3aganuii EI'D
3 KOOP/MHATHI B 10 1 2. Poccuiickasi 3/1eKTpOHHas 1IKOJ1a
IIPOCTPAHCTBe https://resh.edu.ru/
1
OBTOPEHHE, 1.OTKpbITHIN OaHK 3aganuii EI'D
0000111eHME, .
4 O — 7 1 2. Poccuiickasi 3/1eKTpOHHas IKOo/1a
N i https://resh.edu.ru/
3HaHUM
OBILIEE KOJIMYECTBO
YACOBTIIO 34 3 0

I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

n300pa’keHrie MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha NTPOEKLIMOHHBIX
yepTexax

obcy»kaeMoit Ha
ypoke uHbopMaliuu,
aKTUBHU3aL[UU UX

10 KJIACC
N Buppl JJIeKTPOHHBIE
o
Tema ypoka AeATe/IbHOCTH nu¢poBbIe
n/n Ko/mmuecTBo yacoB
y4aluxcsi C ydeToMm | oOpa3oBarTe/bHbIe
paboueii pecypchbl
B KonrposbHabie | [IpakTnueckue | MPOrPaMMBbI
cero
paboThI padoThI BOCIIHTaHUA
OCHOBHbIE IOHATHSA - yCTaHOBJ/IeHUe
CTepeoMeTpuM: TOUKa, IpsiMasi, JIOBEPUTENTbHBIX
IIJIOCKOCTB, IPOCTPAHCTBO. OTHOLLEHUN MeXJY
1 [TpaBusia u306pakeHus Ha 1 reJlarornyeckum
PUCYHKaX: N300pa>keHHst pPabOTHUKOM U ero
TIIJIOCKOCTeH, Mapasi/ie/lbHbIX oOyyarormmcs,
MpsIMBIX (OTPE3KOB), CEepeIUHbI CIIOCOOCTBYIOIIMX
oTpe3Ka TO3UTUBHOMY
[TonaTHs: nepecexarouecs BOCTIpUATHIO
2 IIJIOCKOCTH, TlepeceKaroiuecs 1 00y 4aroLMUCs
rpsiMasi U IJIOCKOCThb Tpe6oBaHUi U IIPOCHO
. nelaroruyecKoro
ITonsiTHS: MepeceKarolecs
paboTHUKa,
3 IJIOCKOCTH, TepeceKaroiecs 1
MIPUBJ/IEYEHUIO UX
npsiMasi ¥ MJI0CKOCTh
BHUMaHUS K
4 3HAKOMCTBO C MHOT'OTPaHHUKaMH, 1




HauanbHble cBefieHUst 0 KyOe 1
nyMpamu/ie, UX pa3BépTKU U
Mogenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHUst 0 KyOe 1
nyMpamMu/ie, X pa3BépTKU U
Mogenu. CeueHus
MHOTOTPaHHUKOB

ITousTre 06 aKCHOMaTUYECKOM
TIOCTPOEHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUH U
C/Ie[ICTBUS U3 HUX

IToHsaTre 06 aKCHOMaTUYECKOM
TIOCTPOEHUU CTePEOMEeTPHUH:
aKCHOMbI CTEPEOMETPUH U
CJTeICTBUSI U3 HUX

IToHaTre 06 aKCHOMaTUYECKOM
MIOCTPOEHHH CTePEOMEeTPHH:
AaKCHOMbI CTEPEOMETPUH U
C/Te/ICTBUSI U3 HUX

10

IToHaTre 06 aKCHOMaTUYECKOM
MIOCTPOEHHWU CTEPEOMETPHH:
AaKCHOMbI CTEPEOMETPUH U
C/IeJCTBUS U3 HUX

11

BzaumHoe PacIiojioXKeHHe IpsaMbIX
B ITIPOCTPAHCTBE!
rnepecekarommecsd, rnapa/jajaejabHbIe

M03HaBaTe/IbHOM
JesITe/IbHOCTH (apT-
Tepanus, 0ecepa,
Oecea yTHUECKad,
BUKTOPHHA,
BUPTYya/IbHasi
IKCKYPCHUs, JUCIYT,
AUCKYCCHS, Ae/I0Bas
Urpa, urpa,
HCC/IeJoBaTe/TbCKasi
JIeATe/IbHOCTD, Ke¥C,
MO3roBOii IITYPM);

- noOy>kieHre
00yuaromuxcs
coOurojaTh Ha YpOKe
0ObITenpUHATEIE
HOPMBI TIOBe/IeHHs],
TIpaBwsIa OOIIeHHs CO
CTapIIUMU
(meparoruueCKUMU
pabOTHUKAMU) U
CBEPCTHUKAMU
(oOyuarorMumcs),
TIPUHLUTIBI YueOHOM
JMVCLIATUTAHBI U
CaMOOpraHu3alu
(apT-Tepanus,




M CKpeluBaroIecs rnpsamMbie

[MTapanieslbHOCTh TIPSIMBIX U
TJIOCKOCTeN B MPOCTPAHCTBE:

12 rapasuie/ibHble IpsiMble B
TIPOCTPAHCTBE; Napasiie/IbHOCTb
TPEX MPAMBIX
[TapasnnensHOCTD NPSMBIX U

13 IIJIOCKOCTEU B ITPOCTPAHCTBeE:
[TapaniensHOCTE IPSIMOU U
MIJIOCKOCTH

1 YT1Bl € COHANpaB/IeHHBIMU
CTOPOHaMU

15 Yron Mexay npssMbIMU B
IIPOCTPaHCTBe

16 Yros Mexay NpsAMbIMU B
TIPOCTPaHCTBe

17 [TapannensHOCTb MIOCKOCTEM:
rapa’siiesibHble MJI0CKOCTH

13 CBolicTBa napa’sieybHbIX
IIJIOCKOCTeN
[TpocrTelinrie NpoCcTpaHCTBEHHbIE

19 (burypsl Ha MJI0CKOCTU: TE€TPas3p,
Ky0, Tapasiiesienue/

20 ITocTpoeHue ceueHuii

21 [TocTpoenue ceuenni

22 KonrposnbHas paboTta 1o Teme

Oecena, 0ecega
THYECKa,
BHKTOPHHA,
BUPTYya/IbHasi
IKCKYPCHA, AUCIIYT,
AUCKYCCHS, ie/I0Bast
Urpa, urpa,
HCC/IeioBaTe/IbCcKast
JleATe/IbHOCTD, KeHC,
MO3rO0BO# IITYPM);

- TIpUBJIeYeHHe
BHUMaHUSsI
00yuaromumxcs K
LIEeHHOCTHOMY aCIeKTy
M3yuaeMbIX Ha ypOKax
SIBJIEHUH,
OpraHu3aLus ux
paboThI ¢ oy4yaemMoi
Ha YpOKe COL[Ma/IbHO
3HaUMMOM
vH(popMarLei —
UHULIMUPOBaHKe eé
obcyxeHus,
BbICKa3bIBaHUS
00yuaroImmuMucst
CBOEro MHeHUs 110 eé
MOBO/y, BBIPAOOTKH




"[IpsiMble ¥ TJIIOCKOCTHU B
npocTpaHcTie. [lapannensHOCTb
MPSIMBIX U MJIOCKOCTEN"

[Tepnien MKy ISIPHOCTB NPSIMOU U

23 IIJIOCKOCTHU: MepIieHJUKYJ/IIpHbIe
NpsiMble B TIPOCTPaHCTBe

24 [Ipsimble napasuiesbHble U
NeprieHUKYJISIpHbIe K IIJIOCKOCTH

75 [Ipsimble napasuiesibHble U
NeprieHJUKYJIsIpHbIe K IIJIOCKOCTH

%6 ITpu3sHaxk rneprieHUKy/IIpHOCTA
NIPSIMOM Y TJIOCKOCTH

57 [Tpu3Hak neprneH UKyIIpHOCTH
MPSIMOM Y TJIOCKOCTH

)8 Teopema o0 npssmMon
NepreHVKYy/ISIPHOU IIJIOCKOCTH

79 Teopema o mpsimoit
NepreHUKY/ISIPHOU IIJIOCKOCTH

30 Teopema o mipsimoii
neprieH/IMKyJIsIpHOM MJIOCKOCTH
[TepieH WKy /SIp ¥ HAKTIOHHBIE:

31 paccTosiHue OT TOYKU /10
IIJIOCKOCTH, PacCTOSIHHE OT MPsIMOU
[0 TIJIOCKOCTHU

32 [TeprieH UKy /ISIp U HAK/IOHHBIE:

pacCcTosiHUE OT TOUKH /10

CBOETO K Heil
OTHOIIeHus (apT-
Tepanus, 0ecepa,
Oecea yTHUECKad,
BUKTOPHHA,
BUPTYya/IbHasi
IKCKYPCHA, AUCIIYT,
AUCKYCCHS, ie/I0Bast
Urpa, urpa,
HCC/IeioBaTe/IbCKast
JIeATe/IbHOCTD, Ke¥C,
MO3roBOii IITYPM);

- WCTI0/Ib30BaHHE
BOCITUTATE/TbHBIX
BO3MOJKHOCTeH
coJiepyKaHust
yueOHOrO rpeiMeTa
yepe3 IeMOHCTPALUIO
obyuarorumcst
TIPUMEpPOB
OTBETCTBEHHOTO,
TPaXK/[aHCKOTO
TIOBe/IeHMs,
TIPOSIBJIEHUST
YyeI0BEeKOTI00US U
n00OpoCep/IeUHOCTH;




IMJIOCKOCTH, PACCTOSAHUE OT HpHMOfI
A0 IIJIOCKOCTH

33

[TeprieBVIKy/ISIp 1 HAK/TIOHHBIE:
pacCTosiHue OT TOYKU /10
IIJIOCKOCTH, PacCTOsIHME OT NPSIMOM
[0 TUIOCKOCTH

34

[TeprieHAVKY P U HAKJIOHHbIE:
paccTosiHue OT TOUKH /10
IJIOCKOCTH, PacCTOsIHKE OT MPsIMOM
[10 TUIOCKOCTH

35

YT/l B IPOCTPAHCTBE: YTO
MeX/1y TPsSIMOM U TJIOCKOCTBIO

36

JByrpaHHbIl yrom, TUHeWHbIN
yT0oJ1 IByTPAHHOTO yTJIa

37

[ByrpaHHbIli yroJi, JMHENHbIA
yroJ1 ABYTPaHHOIO yriia

38

[TeprieHAUKYIAPHOCTD
TIIJIOCKOCTEN: PU3HAaK
NepreHUKyIIpPHOCTH JBYX
TMIJIOCKOCTeMN

39

[TeprieHAUKYIIPHOCTH
IIJIOCKOCTEN: PU3HAaK
NepreHUKy/IIpPHOCTH JBYX
TIJIOCKOCTeMN

40

[TeprieHAUKYIIPHOCTH
IIJIOCKOCTEN: NPU3HAK

- IpUMeHeHHe Ha
ypOKe
HHTEPAKTHBHBIX
¢hopm paboThI €
00yyYaroLIMMUCS:
HUHTE/UIEKTYa/IbHbIX
urp,
CTUMYJIUPYIOIINX
TI03HaBaTeIbHYIO
MOTHBALIUIO
obyuaroruxcs;
AMJAKTHYECKOI0
Tearpa, rfe
TIO/TyueHHbIe Ha YPOKe
3HAHUS
OOBITPBIBAIOTCS B
TeaTpabHbIX
MOCTaHOBKaX;
AUCKYCCHH, KOTOpBbIe
JAF0T 00yYaroIMMCst
BO3MOXXHOCTb
MpUOOPEeCTH OTBIT
BeZIeHUs
KOHCTPYKTUBHOT'O
[iiasiora; rpynmnoBou
paboThI WK padoThI
B Mapax, KOTopbie




MeprneHAuKYISIPHOCTH ABYX
IJIOCKOCTeH

41

TeopeMa 0 Tpéx neprieHAMKYIsIpax

42

Teopema o Tpéx neprieHAUKYJIspax

43

TeopeMa o0 Tpéx reprieHAUKYIsIpax

44

KoHntposibHast paboTa 1o TeMam
"[leprieHVIKY/IIPHOCTD MPSIMBIX U
nockocTe" M "YTIIbl MeXay
MPAMBIMU U IIJIOCKOCTAMU"

45

[TonsiTe MHOTOrpaHHUKA,
OCHOBHBIE 37IeMEeHThI
MHOTOI'DaHHUKA, BBIMYKJble U
HEeBBITYKJ/Ible MHOTOTPaHHUKY;
pa3BépTKa MHOTOTpaHHUKA

46

[Tpusma: n-yrosnbHas NnpusMma;
IPaHy U OCHOBAHMUS NPU3MBI;
rpsiMasi U HaKJIOHHasi [IPU3MBI;
OoKOBasi 1 TIO/THas! IOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenvren,
NIPSIMOYTOJIbHBIN TapasulesernuIies,
Y ero CBOWCTBA

48

[Mupamuja: n-yroibHas MMpamMuja,
rPaHy U OCHOBaHUe MMPaMU/IbI;
OOKOBasi 1 TIOJTHAst TTIOBEPXHOCTh
MMPAMU/IbI; TIPaBU/IbHAS U

yuaT 00y4aromxcs
KOMaHZIHOM paboTe U
B3aMMO/IEMCTBUIO C

APYTUMH
00yyYaroILIMMUCS;

- BK/IIOUEHMe B YPOK
WUTPOBBIX NPOLEAYP,
KOTOpbIe TIOMOTatoT
no/iZiep>KaTh
MOTHBALUIO
00yyJaroImxcs K
TOTyUeHHI0 3HaHWUH,
HaJ/la)KUBAHHUIO
TIO3UTHUBHBIX
MEXJTMYHOCTHBIX
OTHOLLIEHUH B K1acce,
TIOMOTaloT
yCTaHOBJIEHUIO
nobpoykenaTenbHOM
aTMocdephsl BO BpeMs

YPOKa;

- OpraHu3aLus
medcrBa
MOTHBUPOBaHHBIX U
3py/IUPOBaHHbIX
o0yyaroluxcst HajJ, uX




yceuéHHas mupamMuja

49

[TpaBW/IbHBIE MHOTOTPAHHUKH:
TIOHSITHE TIPABUIBHOTO
MHOTOTPaHHMKA; TIpaBU/IbHAsT
TpY3Ma U TpaBWIbHas TMPaMU/Ia;
TipaBU/IbHAst TPEYTO/IbHask
MTMpaMU/ia ¥ TPaBUIbHbIN
TeTpasp; Kyo

50

[IpencraBsieHye 0 MPaBUIbHBIX
MHOTOIpaHHMKaX: OKTas3/ip,
JOoJeKas[p U UKocasp.

51

CuMmeTpus B MPOCTPAHCTBE:
CUMMeTPHSI OTHOCHUTE/IbHO TOUKH,
MPSIMOM, MJIOCKOCTH. DJIEMEHThI
CUMMeTPHUU B NTMpPaMUZax,
rapasiienenure/iax, NpaBUIbHbIX
MHOT'OTPaHHUKaX

52

BriuniciieHue 3/1eMeHTOB
MHOTOTPaHHHKOB: pé0pa,
JlMaroHasy, yrJbl

53

[Tnomaakr 60KOBOM MOBEPXHOCTU U
TOJTHOM TTIOBEPXHOCTH TIPSIMOiA
TIPU3MBI, TI/TOIIA/lb OCHOBAaHUM,
TeopeMa 0 OOKOBOM TTIOBEPXHOCTH
TIPSIMOM TIPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTU U
TIOBEPXHOCTH NPaBUJIbHOU

HeyCIeBaloIUMU
O/THOK/TAaCCHUKAMH,
JlaroIIiero
o0yuaroImmmcst
COI[a/IbHO 3HAUMMBbIH
OTIBIT COTPYJAHUUECTBA
¥ B3aMMHOM TOMOIIA
(apT-Tepanus,
Oecepa, Oecesa
THYeCKasd,
BUKTOPHHA,
BUPTYya/IbHasi
IKCKYpCHs, AUCIYT,
AUCKYCCHSA, ie/I0Bast
Urpa, urpa,
HCC/Ie/I0BaTe/IbCKas
JleITe/IbHOCTh, Ke¥c,
MO3r0BOil IITYPM);

- WHULAMPOBaHUE U
To/IeprKKa
HCC/Ie/I0BaTe/TbCKO
H 1eATe/IbHOCTH
00yJarIUXCs B
paMKax peau3alfuu
MU

HH/UBH/y a/TbHBIX
U TPYNIOBBIX




NYpaMu/ipl, TeopeMa o IJIoLaAn
6OKOBO TTOBEPXHOCTH yCEUEHHOM
MUpaMU/IbI

KonrposnbHas paboTa 1o Teme

> "MHoOrorpaHHuKu" 1
56 [MonsiTrie 06 06BEME 1
57 OOBEM TTUPAMU/IBI 1
58 O061éM nupaMuibl 1
59 OO6BEM MPaMU/IbI 1
60 OO6BEéM nUpaMuzbl 1
61 OOBEM TIPU3MBI 1
62 OO61BéM npu3smbl 1
63 O06BEM IPU3MBI 1
64 KonTtposnrHast pabora o Teme )
"O06BEMBI MHOTOTDaHHUKOB"
[ToBTOpEeHMe, 060011[eH1e
65 cUcTeMaTU3aLus 3Ha\I’{I/II/I. )
ITocTpoeHue ceueHun B
MHOTOTPaHHHKe
66 [ToBTOpeHMe, 060011[eH1e 1

CcUCTeMaTH3aLys 3HaHUM.
BbruriciieHne paccTosiHUN: MeXIy
[IByMsl TOUKaMH, OT TOYKH /10
MPSIMOM, OT TOUKHU [0 TIJIOCKOCTH,
MeX/1y CKpelMBaloLMUCS

HCC/Iei0BaTe/IbCKH
X MPOEKTOB, UTO
JACT 00yYaromuMCst
BO3MO>KHOCTb
TIpUOOpeCcTH HaBbIK
CaMOCTOSITE/TEHOTO
pelLeHust
TeopeTUueCcKou
nipobJ/ieMbl, HaBbIK
reHepUpOBaHUs U
odopMieHust
CcOoOCTBEHHBIX HIEH,
HaBBIK
YBa)KUTEJILHOT'O
OTHOIIIEHUs K Uy>KUM
uziesm,
0()OpMJIEHHBIM B
paboTax Apyrux
HCClie/loBaTesien,
HaBBIK MTy0/IMYHOTO
BBICTYTUIEHUS TIepe]
ayuTopuen,
apryMeHTHPOBaHHUS
Y OTCTauBaHUsI
CBOel TOUKU 3peHust
(apT-Tepanus,
Oecena, Oecega




NPSIMBIMU THYeCKas,
67 WToroBast KOHTpPO/IbHasE paboTa 1 BHKTOPHHa,
BUPTYya/IbHasi
[ToBTOpeHMe, 060011jeH1e 3KCKYPCHUA, JUCIYT,
CHCTeMaTH3al[1sl 3HaHUM. AMCKycCcud,
BoiuncneHue yrioB: Mexay JeJioBasi Urpa,
68 CKPELLUBAIOIIMMHUCS NPSIMbIMU, 1 urpa,
Me)KIy MpsSIMOM U TIJIOCKOCTBIO, Hcc/IejoBaTe/IbCKast
JIBYT'PaHHBIX YTJIOB, YTJIOB MEXY AeATe/IbHOCTD,
TJIOCKOCTSIMU Ke¥ic, MO3roBoM
IITYpM)
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 K/TACC

KosmuecTBO yacoB Buabi
No AeATe/IbHOCTH JJIEKTPOHHBIe
y4YaIuxcsi ¢ nugpoBbie
n/ Tema ypoxa Bcero KortpokHbre Tpakriyeckue ydeToM paboueit obpa3oBare/bHbIE
I paoter paGoTer MpPOrpamMmbI pecypchbl
BOCIIUTAHUSA
Cdpepa u map: LeHTp, - yCTaHOB/IEHHE
pajuyc, AnaMeTp; JIOBEpUTEJIbHBIX
TIOL[A/Ib TIOBEPXHOCTH 1 OTHOIIIEHUI MeXIy
chepst refarorndeckum
B3aumMHoe pabOTHUKOM U ero
pacriosiokeHre cdepsl U obyuarommcs,
TIJIOCKOCTH; CTI0COOCTBYIOIINX
KacaresbHasi T/IOCKOCTb 1 TIO3UTUBHOMY
K cdepe; TuioLaib BOCTIPUSITHIO
cdepsi obyyarommucs
V306paskenue cdepsl, 1 TpeGoBanyi 1
11apa Ha [JIOCKOCTH. npocs6
Ceuenus wapa TieJaroruIeckoro




LIyHaprYecKast
MTOBEPXHOCTD,
obpa3ytorue
L[UTHHPUYECKOMH
MTOBEPXHOCTH, OCh
LWJTMHPHYECKOI
TIOBEPXHOCTH

LIummHAp: OCHOBAHUS U
OoKOBasi IOBEPXHOCTh,
obpa3ytoliiast U 0Ch;
11013k O0KOBOM 1
TOJTHOM TTOBEPXHOCTH

M306pakeHne
LIWIMHAPA Ha
IIJIOCKOCTU. Pa3BépTka
uwrHApa. CeueHus
LITMHAPA
(TI10CKOCTHIO,
Trapasuie/ibHOM Win
TepreH UKy /IsIPHOM 0CH
LWIWH/PA)

Konunueckas
TOBEPXHOCTb,
obpa3yrorue
KOHHUYECKOH
TOBEPXHOCTH, OCh U
BepIIIMHA KOHUUeCKoM

paboTHUKa,
TIPUBJIEUEHUIO UX
BHUMaHUs K
obcy>kJaemMoii Ha
yPOKe UH(pOpMaLUH,
AKTHUBU3ALIMK UX
T03HaBaTe/IbHOM
JlesiTeIbHOCTH (apT-
Tepanus, Oecepa,
Oeceja aTHUECKas,
BUKTOPHHA,
BUPTya/IbHast
IKCKYpCHS,
AMCIYT, AUCKYCCHS,
Ae/IOBast UTPa,
urpa,
HCC/IeoBaTe/IbCKa
A1 1eATe/IbHOCTh,
Kelc, MO3roBoOH

mrypm);

- noOy>keHue
o0yyJaroImuxcs
co0sroaTh Ha YpOKe
o0IIenpuHsThIe
HODMBI TTOBe/IeHUS],
ripaBu/a obIeHust




TIOBEPXHOCTHU

Konyc: ocHoBaHue U
BepIlIMHa, oOpa3ytoriast
Y OCb; TUIOLA/Tb
OOKOBOI ¥ TTOJTHOM
TOBEPXHOCTH

Y ceuéHHBIN KOHYC:
oOpa3ytoliye 1 BbICOTa,;
OCHOBaHMs M OOKOBast
TOBEPXHOCTD

10

V306pakeHre KOHycCa
Ha MJIOCKOCTH.
Pa3BépTKa KoHycCa.
CeueHus1 KOHyCa
(TI0CKOCTH1O,
TrapasiiesIbHON
OCHOBaHUIO, U
IIJIOCKOCTBIO,
NpoXo/sLIel yepes
BepILNHY)

11

KomOuHaiys tesn
BpallleHus U
MHOTOTPaHHUKOB

12

MHOrorpaHHUK,
OIMCAHHbBIN OKOJIO

cdepsl; cdepa,
BITMCaHHas B

CO CTapIIUMH
(memaroruueckumMu
paboOTHUKaMM) U
CBePCTHUKaMU
(obyuarormmcs),
TIPUHLUIIBI YueOHOM
JUCLIATITUHBI U
CcaMoOpraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecega
THYecKas,
BHUKTOPHHA,
BUPTYya/IbHast
IKCKYpPCHS,
AMCIYT, AUCKYCCHS,
Ae/IoBasi UTPa,
urpa,
HCC/IeioBaTe/IbCKa
s 1eSITe/IbHOCTb,
KeHC, MO3rOBOH

mrypm);

- TIpUBJIeYeHHe
BHUMaHUs
o0yuarImuxcs K
L|eHHOCTHOMY
acreKTy U3ydyaeMbIxX
Ha ypOKax sIBJIeHUH,




MHOTOTPaHHUK WU B
TEJI0 BPaIeHUsI

13

ITousaTtue 06 obbéMe.
OcCHOBHBIE CBOICTBA
00BEMOB TeJ

14

O6BEéM LUMUHAPA,
KOHyCa

15

O0BéM 11apa u
/101131 Chephl

16

[Tomo6HbIe Tesla B
TIPOCTPAHCTBE.
COOTHOILIeHHUST MEXY
TUIOLLAASIMU
TIOBEPXHOCTeH,
00bEMaMH OJOOHBIX
Tes

17

KonTtponbHas pabora o
TemaMm "Tena
BpaieHus" u "O0beMsI
Ten"

18

BeKTOp Ha ITJIOCKOCTHU U
B IIPOCTPAHCTBE

19

CnoyxeHue u
BbIUMTaHUE BEKTOPOB

20

YMHOXeHue BeKTopa Ha
YMCII0

OpraHu3arus ux
paboThi €
10Jly4aeMoi Ha
yPOKe COLMaIbHO
3HAUUMOU
vH(popMaLen —
WHULIMMPOBaHUe eé
obCyKIeHus,
BbICKa3bIBaHUS
o0yyarouMucs
CBOEro MHEHHUs 110
eé rosozy,
BbIPaOOTKH CBOETO K
Hell OTHOLLIeHUsI
(apT-Tepanus,
Oecena, Oecega
THYeCKas,
BHUKTOPHHA,
BUPTya/IbHast
IKCKypcuH,
AVCIYT, AUCKYCCHUS,
Ae/ioBast Urpa,
urpa,
HCC/IefioBaTe/IbCKa
sl ieATe/IbHOCTh,
Ke¥lC, MO3roBOH

mTyp™m);




21

PasnoyxeHue BekTOpa 1o
TPEM HEKOMIT/ITaHapHbIM
BekTopaM. [IpaBusio
rapasuiesienureza

22

Pelenue 3azau,
CBSI3aHHBIX C
TpUMeHeHHeM TpaBul
JIleVICTBUM C BEKTOpaMu

23

[IpsimoyrosibHas
CcrCTemMa KOOpJUHAT B
IIPOCTPaHCTBe.
KooppauHatsl BekTOpa.
[Ipocreiiiive 3aauu B
KOOpJMHAaTax

24

Yron mexny
BekTOpaMu. CkajsipHoe
TIpou3sBe/ieHre BeKTOpOB

25

Brruriciienue yriios
MeXXZly TIPSIMBIMU U
IIJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHbIN MeTOJ, [Py
pelleHnun
reoMeTpUUeCKUX 3azau

27

KonTtposnbHas pabora 1o
TeMe "BekTopsl
KOOp/ZIMHATHI B

- UCTIO/Tb30BaHKe
BOCIUTATE/TbHBIX
BO3MOJKHOCTeM
CoJiep>KaHus
yueOHOro rpegMeTa
yepes
JIeMOHCTpAaLHIO
obyuaroimcst
TIPUMepPOB
OTBETCTBEHHOTO,
rpaXk/[aHCKOT'0
TIOBe/IeHMS,
TIPOSIBJIEHUST
4e/I0BeKOMI00us 1
nobpocepAeuHOCTH;

- IpIMeHeHMe Ha
ypOKe
HHTEPaKTHBHBIX
¢hopm paboTsl C
00yJaroImyMuCs:
HUHTE/UIeKTYa/IbHBI
X Urp,
CTUMYJTUPYIOIIUX
TI03HABaTe/IbHYIO
MOTHBALIUIO
00yUaroIuXCs;
AMJAKTHYECKOr0




IpoCTpaHcTBe"

28

IToBTOpEHNUE,
0000111eHIe U
cucTeMaTHU3aLus
3HaHui. OCHOBHBIE
¢burypsl, ¢akThl,
TeopeMsbl Kypca
TJIaHUMEeTPUH

29

IToBTOpEHNE,
0000111eHIe U
cucTeMaTHU3aLus
3HaHui. OCHOBHBIE
¢burypsl, ¢akThl,
TeopeMbl Kypca
TJIaHUMEeTPUHN

30

IToBTOpEHNE,
0000111eHIe U
cucTeMaTHU3aLus
3HaHUU. 3aZauu
TJIAHUMETPUU U METO/IbI
UX pellleHus

31

[ToBTOpEHME,
00600111eHIe U
cucTeMaTHU3aLys
3HaHUU. 3aZauu
TJIAHUMETPUU U METO/IbI
UX pellleHus

Tearpa, rje
TIO/TyYeHHbIe Ha
yPOKe 3HaHUSI
OOBITPBIBAIOTCS B
TeaTpabHbIX
TIOCTaHOBKaAX;
AUCKYCCHH,
KOTOpbIe /JatoT
obyuaroiumcst
BO3MO)XHOCTh
TIPUOOPECTH OITBIT
Be/leHUs
KOHCTPYKTHBHOT'O
[Masora;
rPynnoBo paboTeI
Wi padoThl B
mapax, KoTopble
yuaT 00y4JaroImxcs
KOMaHZIHOM paboTe
Y B3aUMO/IEUCTBUIO
C ApyrUMHy
00yJaroIMMUCS;

- BKJIFOUEeHHe B YPOK
HUI'POBBIX
NpoLeAyp, KOTOpble
MIOMOTaroT
NoJilep>KaTh




[ToBTOpEHME,
00006111eHre U
CUCTeMaTU3aLus
32 3HaHUM. OCHOBHbIE 1
¢durypsl, GakTshl,
TeopeMbI Kypca
CTepeoMeTpru
33 WToroBasi KOHTpOJIbHAs ) MOTUBALWIO
pabota 00yyaroImuxcs K
T0JIy4YeHH1I0 3HaHUM,
[ToBTOpEHME,
S0 HaJla)KUBaHUIO
0000111eHMe U
34 m 1 MO3UTUBHBIX
CUCTeMaTu3aLus
. MeXJTMYHOCTHBIX
3HaHUM N
OTHOITTeHWUH B
OBILIEE KOJIMYECTBO 3

YACOB I10 ITPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* Matemaruka. I'eometpus, 10 knacc/ Mep3nsik A.I'., HomupoBckui [1.A.,
[TonskoB B.M.; oz pepakiiyeii [Togonbckoro B.E., O6111ecTBO ¢ orpaHUYeHHOM
oTBeTCTBeHHOCTHIO N3aaTenbckuit LeHTp « BEHTAHA-I'PA®»; AkijmonepHoe
obiectBo «M3matenbcTBo «IIpocBereHyex»

* Maremartuka. ['eometpus, 11 kinacc/ Mep3nsk A.I'., Homuposckuit [1.A.,
[TonsikoB B.M.; oz pepakuueii [Togonsckoro B.E., O6I11eCTBO ¢ OrpaHUUYeHHOM
OoTBeTCTBeHHOCThIO M3narensckuii eHTp « BEHTAHA-T'PA®»; AkiimoHepHOe

obiiectBo «M3parenscTBo «IIpocBeliieHye»

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET

PoOII

bubmiorteka LJOK






