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IHOACHUTEJIBHAA 3AIIUCKA

['eomerpus siBnsieTCs OTHUM W3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus,
Tak Kak o0ecreynBaeT  BO3MOXKHOCTh  M3y4eHHS  JUCHUIUIMH  €CTECTBEHHO-HAYYHOM
HAIpaBJIEHHOCTH U TMPEeIMETOB TyMaHUTapHOro IHKia. [lOCKONBbKY JOrM4ecKoe MBIIUICHHE,
dopmupyeMoe TMpH  HU3YYEHUH OOYYAIOIIUMHCS TOHATUHHBIX OCHOB TE€OMETPHH, MpHU
JI0Ka3aTeNIbCTBE TEOPEM M TMOCTPOCHHUU LIETIOYKH JIOTHYECKHX YTBEPXKICHHM NpU pelIeHUH
TE€OMETPHUECKUX 3a/a4y, yMEHUE BBIABUTaTh M ONpPOBEprarh THIIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCS MPU PEUIeHUH 3aJad €CTECTBEHHO-HAYYHOI'O IMKJAa, B YAaCTHOCTU (PU3UYECKUX
3ajay.

Ilenp ocBoeHusi mporpamMmbl ydueOHOro Kypca «l'eomeTpus» Ha yriayOnEHHOM ypOBHE —
pa3sBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOyYaromMXcs MpH HM3YYEHUH TEOMETPHH, Kak
COCTaBISIIONIEH TIpeIMeTHOM oOmactu «MaTtemaTtnka u HWHPOPMATHKa» dYepe3 o0OecTeueHHe
BO3MOYKHOCTH TNPHOOPETEHHS W UCIOJIb30BaHUS Oojiee TIIYyOOKHX T€OMETPUYECKHX 3HAaHUHM U
NeHCTBUM, crneuuUUHBIX TE€OMETPUHM, U HEOOXOAMMBIX HJISi YCIEUIHOro MNpodhecCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C HUCIOJIB30BaHHUEM MaTeMaTHKH.

[IpropuTeTHBIMU 3a7jauaMu Kypca T€OMETpUU Ha YriIyOJIEHHOM YpPOBHE, PACIIUPSIOUIMMH U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBJISIIOTCS:

paciiMpeHue MpeacTaBIeHUusl 0 TeOMETPUN KaK YacTH MHPOBOM KYNbTYphl U (POPMUPOBAHUE
OCO3HAHMS B3aHUMOCBSI3M TEOMETPUH C OKPYKAIOIIMM MUPOM;

dbopMUpOBaHHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHUIIMX
MaTEeMaTHYECKUX MOJEISIX, MO3BOJISIOIIMX OMHUCHIBATh U MU3y4yaTh pa3HbIC SBJICHUS OKPYXKAIOIIETO
MUpa, 3HaHHE MOHITUIHOTO amnmapaTta 1o paszaeiny «CTepeoMeTpus» yd4eOHOTro Kypca reoMEeTpuu;

(dbopMHUpOBaHHE YMEHHUS BIAJ€Th OCHOBHBIMH HMOHSATHSMH O NMPOCTPAHCTBEHHBIX (DUTYypax U
UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (GOopMyal M yMEHHE HUX TNPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

dbopMUpOBaHHE YMEHHUs pacro3HaBaTh Ha YEpPTekKax, MOJEISIX U B pPEATbHOM MHUPE
MHOTOTPAaHHHUKH U TeJla BpaIleHUs, KOHCTPYUPOBATh T€OMETPUUYECKIE MOJICIIH;

(dbopMHpOBaHNE TOHUMAHUS BO3MOYKHOCTH aKCMOMaTHYECKOTO TIOCTPOEHUSI MaTEMaTHYECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH TPH MPOBEICHUN PACCYKICHUH;

(dbopMHpOBaHHE YMEHUS BJIAJETh METOJIaMHU TOKA3aTEIbCTB U aJTOPUTMOB PEIICHUSI, YMEHUS
UX TPUMEHATH, IPOBOJUTH JIOKA3aTeIbHBIC PACCYXKACHUS B XOJIE€ PEUICHUS CTEPEOMETPUYECKHX
3a/a4 U 3a/la4 ¢ MPaKTHYECKUM cojepxaHueM, (popMupoBaHUE MPEACTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCcTB NMPH OOOCHOBAHWM MAaTEeMAaTUYECKUX YTBEPKICHUH M PpOIU AKCHOMATHKU B
MIPOBEJICHUU JIETYKTUBHBIX PACCyKICHUII;

pa3BUTHE W COBEPUICHCTBOBAHME HHTEIUICKTYAlIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABaTEIIbHONM AaKTHUBHOCTH, HCCJIEIOBAaTEIbCKUX YMEHUH, KPUTHUYHOCTU
MBILUICHUS, UHTepeca K U3Y4E€HUIO T€OMETPUH;

dbopMupoBaHue (PYHKIMOHAIBHONH TPAaMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYalUSIX U TPU U3yYEHUU OPYTUX YUeOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEH, MOJICTUPOBAHMS pEasIbHBIX CUTYallui, UCCIIEIOBAaHUS TIOCTPOCHHBIX MOJETICH,
MHTEPIPETAINH [TOJTYyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIepXKaTeIbHBIMHU JIMHUSAMH ydeOHoro Kypca «['eomerpusi» B 10—11 kmaccax
aBrstoTcs: «[IpsiMble W TIIOCKOCTH B MpOCTpaHCTBe», «MHororpanHuku», «Tema BpalleHus»,
«BeKTOpbI ¥ KOOPAWHATHI B IPOCTPAHCTBEY, «J{BHIKEHHSI B TPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OINEPHPOBATH TMOHITHIMM,
peNeBaHTHBIMU T€OMETPUH Ha YriayOonéHHoM ypoBHe oOydenus B 10-11 kiaccax, OTHOCHUTCS KO
BCEM COJEp)KATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTMYECKUX YMEHHH
pacripeniensaercsi He TOJBKO M0 COJAepKATENbHBIM JIMHUAM, HO U 10 TojaM oOyuenus. CoxepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHOil paboueit



MIPOrpaMMBbl, paclpefeNEHHbIM 10 rojaM 00ydeHHUs, CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIMIHMAIBHBIM BOIpocaM oOydaromuecss oOpamjajuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHN30BaTh OBJIAICHUE FEOMETPUUECKUMHU MOHATHUSAMHI U HaBBIKAMHU [1OCJIEIOBATEIHHO
U TIOCTYMAaTeNbHO, C COONIIOJIEHUEM IMPHHLMIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B
OOIIIyI0 CHUCTEMY TE€OMETPHUYECKUX TMPEJCTABICHUN OOYJarONIUXCs, pacHIupsis W Yriyouss eg,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBS3H.

[lepexon k U3ydeHHIO T€OMETPUU Ha YTIyOJIEHHOM yPOBHE MO3BOJISET:

co3nath ycnoBus g auddepeHumanuu  00ydeHHs, TOCTPOCHUS HHIUBUAYATbHBIX
o0pa3oBaTeNbHBIX MporpamMmm, o0ecrneynTsh yriayOaéHHOe U3ydeHrne TeOMETPUN KaK COCTaBIIAIOIIEH
yueOHoro npeamMera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOKEHUIO M3y4eHHUS MaTeMaTHKU ¢ Y4€ToM BbIOOpa
Oynyuiet mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXKAY OOMMM M TPOodeCCHOHATHHBIM
o0pazoBaHHEM.

Ha u3yuyenue yuebnoro kypca «I'eoMmeTpusi» Ha yriryoaéHHOM ypoBHE oTBoauTcs 204 vaca: B
10 ximacce — 102 yaca (3 gaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHA cTepeoMeTpHur. Touka, npsmasi, IIO0CKOCTh, MPocTpaHcTBo. [loHsTHE 00
aKCHOMAaTHYECKOM IIOCTPOECHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosnoXkeHue NpsSAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajulebHblE U
CKpemuBamomuecs npsamsele. [IpusHaku ckpemuBaromuxcsa npsmeix. [lapamienbHOCTh NpSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NApajuIEIbHBIE MPSAMBIE B IPOCTPAHCTBE, MApPAJLIEIbHOCTh TPEX
IPSIMBIX, apAJUICIBHOCTD MPSAMOU U INIOCKOCTH. [lapamiensHoe U LEeHTpalbHOE NMPOCKTUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOWMCTBA MapaICIbHOTO MPOEKTHpOBaHus. M300paxenue ¢puryp
B IAPAJUICIBHOW IMPOEKIMH. YTIbl C COHAIPABICHHBIMH CTOPOHAMM, YrOJl MEXKIy NPSMBIMHA B
npoctpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapalieNbHble MNIOCKOCTH, CBOMCTBA MapaljIelIbHbIX
mockocTel. [Ipocrelinme mpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadAp, MapauieenuIie],
IMOCTPOEHUE CEUCHHUI.

IlepneHIUKYIAPHOCTD NMPSAMOM Y INIOCKOCTHU: NMEPIECHIUKYIAPHBIEC NIPSMBIE B IPOCTPAHCTBE,
IpsiMble TapajuieibHble W IEPHNEHAUKYISIPHbIE K IJIOCKOCTH, IMPU3HAK MEPHEHIUKYISIPHOCTH
NpSAMOM M IIJIOCKOCTH, TEOpEMa O MPsIMON MNEePNeHAUKYISIPHON IUIOCKOCTH. OpTOTrOHAIBHOE
IpoekTupoBaHue. [lepneHIuKysIp ¥ HaKJIOHHbBIE: PACCTOSIHUE OT TOUKU JI0 MJIOCKOCTHU, PACCTOSIHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKUUs (QUTYyphbl HA IUIOCKOCTh. IlepneHIuKyaIsapHOCTh MIIOCKOCTEH:
IIPU3HAK NEPICHANKYIIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX NMepneHIUKYIsIpax.

VYriael B OpOCTPAHCTBE: YroJl MEXKIY NPSAMOM M MIOCKOCTBIO, JIBYTPAHHBIN YTOJl, JTUHEHHBIN
yrojl ABYTpaHHOrO yria. TpéXrpaHHbli M MHOrorpaHsHble yribl. CBOMCTBAa IJIOCKMX YIJIOB
MHOrorpaHsoro yria. CBOWCTBa IUIOCKMX M JBYIPAaHHBIX YIVIOB TPEXI'PAHHOrO yria. Teopemsl
KOCHUHYCOB Y CUHYCOB JUISl TPEXTPAHHOIO yria.

MHororpaHHMKHI

Buzbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yroiasHas npusMma, npsMas u
HaKJIOHHAas IpU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunes, npsMOyroibHbINA
napajuleJienunesa U ero cpoiictBa. Kparuaiinue myTd Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema
Oiinepa. [IpoctpancTBennas teopema Iludaropa. [lupamuaa: n-yroapHast mupamua, MpaBUiIbHAS U
yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX TpaHel MpaBMIIbHONW mupamubl. [IpaBuiibHbIe
MHOTOTPaHHUKHU: IIPaBWJIbHAs I@pU3Ma M IpaBWIbHAsg IUPAMWIA, INPaBUJIbHAs TPEYroJbHas
nUpaMuia U TPaBWIBHBIA TeTpa’nap, KyO. IlpeacraBieHune o NpPaBWIBHBIX MHOTOIPAaHHHKAX:
OKTa’Ip, JOJAEKASAP U UKOCASP.

Bbruuciienue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lmomags OoxoBOM
MMOBEPXHOCTU M TIOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOMIAh OCHOBAHUM, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU HPAMOM mpu3Mbl. [lmomians OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH TMPaBHIBHOU
MUPaMUJIBI, TEOpEMa O IUIOLIAN yCEUYEHHON TUPAMHUIBI.

CuMMeTpusi B TpPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU IPABUIIbHBIX MHOTOTPAHHMKOB.
CuMMeTpuss B NIPAaBWIBHOM MHOTOTPAaHHMKE: CHMMETPHUS IapajlulelienuIena, CUMMETpUs
IIPaBWIbHBIX [IPU3M, CHMMETPHS IPABUIBHON MUPaMUIbI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHAIPABICHHBIE M INPOTHBOIIOJIOKHO HAIIPABJICHHBIE BEKTOpBHL. PaBeHCTBO
BEKTOpOB. JleHCTBUA C BEKTOpaMH: CJIOKEHHWE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha 4ucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS
BEeKTOpa Ha uucio. [Iondarre komiutanapHbsle BEKTOPBL. [Ipu3HaK KOMIITIaHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pas3IoKEHHMH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsMoyronpHas cucremMa koopaumHar B mpocTpaHcTBe. KoopamHatel BekTopa. CBs3b



MEXIy KOOpPAMHATaMU BEKTOpAa M KOOpAMHATAMU TOYEK. YTOI Mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB.

11 KJIACC

Tena BpaleHus

[lonsTus: 1WIMHApPUYECKAss TIOBEPXHOCTb, KOHHUYECKash IMOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pazyromue noBepxHocTei. Tena BpalieHus: MUIUHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3aumHoe pacnosioxeHue cepbl M IIIOCKOCTH, KacaTeldbHas TUIOCKOCTb K cdepe.
N300pakeHue Te BpalleHHus Ha II0CKOCTU. Pa3BépTka nmunuHapa u KkoHyca. Cummerpus chepsl u
miapa.

O6Bvém. OcHoBHBIE cBoiicTBa 00BEMOB Teil. Teopema 00 00BEME NTPIMOYTOIBHOTO
napajuienenunena u ciueActBus u3 He€. OOBEM mHpsAMOW M HAKIOHHOM NpPU3MBI, LWIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 1mapa U mapoBOro CErMeHTa.

KomOunanuu Tten BpamieHuss M MHOrorpaHHukoB. I[lpusma, BnucaHHas B LMIUHAD,
ornucaHHas okoyio muiauHapa. [lepeceuenue chepsl u mapa c miockocTsio. Kacanue mapa u cheps
II0CKOCThI0. [lOHATHE MHOrOrpaHHUKa, OIMHUCAHHOTO OKOJIO c(dephl, cdepbl, BIUCAHHOW B
MHOT'OTPaHHUK WX TEJIO BPALLEHUS.

[Tnomane MOBEPXHOCTH MIIMHIAPA, KOHYca, momanb chepbl u e€ yacredd. [lomobue B
npoctpanctBe.  OTHomeHHEe O0BEMOB, IJIOMAACH  MOBEPXHOCTEH  MOAOOHBIX  (UTYD.
[Ipeobpa3oBanue mnogoOus, romoreTus. Pemenuwe 3amad Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB U TEJ BpAllICHUS: CEYCHUs LUIMHpa (MapajuiebHO
U TIEPHEHIUKYJSIPHO OCH), CEUECHHUs KOHyca (MapayjieNbHbleé OCHOBAHHUIO M IPOXOISIINE Yepe3
BEpILMHY), CEYECHMs IIapa, METOJbl MOCTPOSHUS CEUEHUM: METOJ CJIEOB, METOJ BHYTPEHHETrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Onepauny HaJ BEKTOpaMH. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CgoiicTBa BEKTOpPHOro yMHOXkeHUs. I[IpsMoyrosbHasi cuctemMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopaumHaTHO-BEKTOPHBIH METOA MpU
pelIeHNH TeOMEeTPUYECKUX 3aa4.

JBHKEeHHS B IPOCTPAHCTBE

JIBxenus npoctpancTtBa. Otodpakenus. [IBmkenus u paBeHCTBO ¢uryp. Obmue cBoicTBa
JBIKCHUW. Bunpl ABMKCHUHN: NapajljIebHBIM IIEPEHOC, LIEHTpajdbHas CUMMETpUs, 3€pKaJIbHas
CUMMETPHSI, TOBOPOT BOKPYT Ipsimoil. [IpeoOpazoanus mogodus. [1psmas u chepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUSI»
(YI'IYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaskaanckoe BOCIMTAHHE:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuMu  oOydaromerocs Kak  akTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOrO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYEeCKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHHUI, Npoueayp Tpa)xIaHCKOro oOIiecTsa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIUAIBHBIMU WHCTHTYTAaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHeE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW WIEHTUYHOCTH, YBOKCHHS K MPOIIOMY U
HACTOSIIEMY POCCUUCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUCKHUX
MAaTeMaTUKOB U POCCUUCKON MaTEMAaTUUYE€CKOMN IIKOJIbI, UCIIOIb30BAHUE 3TUX TIOCTUKEHUHN B IPYTHX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOTO Hapoaa, COPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUsI, STUYECKOI0 IMOBEJICHNUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN HayKH
U IeSITETbHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO BKIIAJa B IOCTPOSHUE YCTOMYUBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHHUE K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pELIEeHUM, pacCyk IEeHUH, BOCIPUUMYMBOCTH K MAaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMaTUIECKUE 3HAHKS B HHTEPECax 3JI0POBOTO U
0e30macHOro 00pasa *U3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3[I0POBBIO (30pOBOE MUTAHUE,
cOamaHCHPOBAHHBIN PEXHUM 3aHATUH U OTIBIXA, pEryispHas Qundeckas akTUBHOCTh), (pr3uveckoe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03OPOBUTEIBHOMN JESTENIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHWE LIEHHOCTH TPYAOIIOOMs, MHTEpEC K pa3iHuHbIM cdepam
npoeCCUOHATTBHON JEATENbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ NPUIOKEHUSMH, YMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOp OyayIIeH nmpodeccuu U peaan30BbhIBaTh COOCTBEHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHHM MPAKTUYECKUX 3a]a4
MaTeMaTUYeCKOW HAMPaBIEHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ AKOJIOTHUECKON  KYIbTYpBl, TOHUMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMUYECKHX MPOLECCOB HA COCTOSHHME MPUPOJHOM M COLMAIBHOM Cpeapl, OCO3HAHUE
rI100aTBFHOTO XapakTepa dKOJOTHYECKUX MPOOJIeM, OPHEHTAIlMs Ha MPUMEHEHHE MAaTeMaTHYECKUX
3HAHUW JJI peuieHus 3a/1a4 B 00JacTU OKpYKAloIIe Cpe/ibl, TUIAaHWPOBAHNUE TIOCTYNKOB U OLIEHKH
HX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH U OOIIECTBEHHOI MPaKTUKU, TOHUMaHUE MaTEMaTHUYECKON HayKu Kak c(epbl YeI0BEeUEeCKOM
NEeSTEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JIJISl Pa3BUTHS IUBUIIN3AINHU, OBJIAJICHUE S3bIKOM
MareMaTHUKd W MaTeMaTH4YeCKON KyJIbTYypOll KakKk CpEACTBOM IIO3HAHMS MHpPA, T'OTOBHOCThb
OCYUIIECTBJISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHUS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTHYeCKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH ONPENIEICHUs TOHATUH, YCTaHABINBATD
CYUIECTBEHHBI MPU3HAK KIAcCU(PUKALKK, OCHOBAHUSA AJii OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (GOPMYIHpPOBaTH U MPEOOpPA3OBHIBATh CYKIEHUS: YTBEpPAUTEIbHBIE H
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U OGI_I_II/IC, YCJIOBHBIC;

BBISIBJISITh MaT€MaTHYeCKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOpeuMs B (akTax,
JaHHBbIX, HaG.HIO,Z[eHI/I}IX " YTBCPIKACHUAX, NPpCAJiaraTb KPpUTCPUH IJIS BBISABJICHUA BaKOHOMepHOCTCﬁ
Y POTUBOPEYUI;

ACJIaTh BBIBOJAbI C HUCIHOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

NpOBOAUTL CAMOCTOATCIIBHO NOKA3aTCIbCTBA MATCMATHYCCKUX YTBep)KI[CHI/II\/'I (Hp}IMBIG u oT
MPOTUBHOTO), BBICTPAWBAaTh ApPryMEHTAIMIO, TMPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
OGOCHOBBIBaTL CO6CTB€HHBI€ CYKACHUA U BBIBOJLI,

BBIOMpPATh CIOCOO perieHust yaeOHOH 3aaaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIIICHMS,
BbIOMpPATh HanOoJIee MOIXOASIIIMHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejahLcKue AeiicTBUA:

MCIOJIb30BATh BOIMPOCHl KaK MCCIENOBATENCKUNA MHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb KMCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHHsS, IPOIIECCa, BBISIBICHUIO
3aBHCHUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMoCTOSITeNTbHO (POopMynTUpOBaTh OOOOIIECHUS W BBIBOJBI MO pPE3yiIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIeI0OBAaHUs, OIIEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIeHMI;

MIPOrHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUTAThH MPEATIONIO0KEHHS O €T0
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

PabGora ¢ undopmanmeii:

BBISBJIATH NeUIUThl MHDOpMAIMK, JAHHBIX, HEOOXOIUMBIX JJI OTBETa HA BOMPOC W JUIS
pellIeHus 3a/1auu;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHMKOB  pa3IMYHBIX  THUIIOB,  AaHAJU3UPOBATh,
CUCTEeMAaTHU3UpOBaTh W  HHTEPHPETUPOBAThH HHGMOpPMALMIO pPA3IWYHBIX BUAOB U (opMm
MpEeACTaBICHUS;

CTPYKTYpUPOBaTh MH(YOPMAIIHIO, IPEACTABIATh €€ B pa3lnyHbIX (HopMax, WIITIOCTPUPOBATD
rpapuyuecKy;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU 10 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

O0menue:

BOCIIPUHUMATh W (OPMYJIHPOBATh CYXICHHS B COOTBETCTBHHM C YCIOBHSMH U LEISAMH
OO0IIeHus], SICHO, TOYHO, T'PAaMOTHO BBIP@XaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M INHCHBMEHHBIX
TEKCTaX, AaBaTh MOSICHEHUS 110 XOAY PELICHHUS 3a/1a41, KOMMEHTHPOBATh MOJTY4YEHHBII PEe3yNIbTaT;

B Xo0Jie¢ OOCYXJIEHHUs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
penraeMoi 3aja4M, BBICKA3bIBATh HJICH, HAIlEJICHHBIC HAa IOWCK PEIICHUS, COIMOCTAaBISATH CBOH
CYXKIEHHUS C CYXICHUSMH IPYTUX YYAaCTHHKOB JMAJOra, OOHApYXHUBaTh pa3ndhe U CXOJCTBO
MO3HINH, B KOPPEKTHOH hopMe GOpPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;



NIPEACTABNIATL PE3YJIbTAaThl PELICHUs 3a7add, OKCIEPUMEHTA, HWCCIENOBAHUA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOopMaT BBICTYIUIEHHUS C YYETOM 3a]au MPE3CHTALUU U OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHbI€ YHUBePCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIeHUs 3aJayd, BHIOMpATh CIOCOO pelleHus C y4ETOM
UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTETEKT:

BJIa/IETh HAaBBIKAMU IMO3HABATENBHON peQuIeKCHMHM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI U
MBICITUTENBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJIETh CIIOCOOAMU CAMOMPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auu;

MPEeIBUIIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TpPU PEUICHUH 3a/la4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IeJId U YCIOBUSIM, OOBSCHATh MPUUMHBI JOCTHUKECHUS
WIM HENOCTIKEHHUs Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYalIbHOW pabOTHI MpH
peumieHnd y4eOHBIX 3a/ad, MPUHUMATh [e€JIb COBMECTHOW JEeSATENbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpeaeisaTh BUIbI PabOT, JOTOBapUBATHCS, OOCYXIATh
MPOLIECC U PE3YNIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padoTel (00CyxkaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIC), BBITIOTHATH CBOIO YacTh PaOOTHI U KOOPIMHUPOBATH CBOU JEHCTBUS C IPYTHUMH
YJieHaMUd KOMaHJbl, OLEHUBAaTh KayeCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
c(hOpMYyITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbHI

K koniy 10 knacca oOyyaromuiicss HAy9uTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMHU MOHSATHSIMU CTEPEOMETPUU NPHU PEIICHUH 33134 U
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyXJICHUI;

® IIPUMEHATb AKCUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX IPU PEIICHUH T€OMETPUUECKHX
3ajau;

e Kjaccu(UUUPOBaTh B3aUMHOE DPACHOJIOXKEHHE NPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C YIJIAMH B IIPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY NPSIMOM U MJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATHIMM, CBI3aHHBIMU C MHOI'OI'paHHUKAMU;

e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3Ma, NHpaMHJA,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

e KJjaccu(UIUpPOBaTh MHOTOIPAaHHHUKH, BEIOMPAs OCHOBaHUSA ISl KI1acCU(PUKAIIIH;

e CBOOOJHO ONEPUPOBATh TMOHSATHSIMM, CBS3aHHBIMH C CEUYEHHEM MHOTOTPaHHHUKOB
IJIOCKOCTBIO;

® BBINOJIHATH MapajlyiebHOE, LIEHTPAIbHOE M OPTOrOHAIBHOE MPOEKTUPOBaHHE (UTYp Ha
IUIOCKOCTh, BBIIOJHATH N300pakeHus (pUryp Ha MIIOCKOCTH;

® CTPOMUTb CEYEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;



BBIYMCIISITh  IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpU3Ma, MOUpaMuia),
TeOMETPHUECKUX TEJI C MPUMEHEHUEM (HOopMyIT;

CBOOOJTHO OIEpPUPOBATH TOHATHSAMHU: CHMMETPHs B MPOCTPAHCTBE, ILIEHTP, OCh U
IJI0CKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDBI;

cBOOOJHO ONEpUpPOBATh MOHATHUAMHU, COOTBETCTBYIOUIMMH BEKTOpaM U KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBUS HAJ BEKTOPaMHU;

pemiath 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMAaTHYECKUX OTHOLIEHUNW W HAXO0XKJICHHE
F€OMETPUYECKHUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIIEHUH MAaTEMaTUYECKUX
3a]1a4 MOBBIILIEHHOT'O U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSTh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, MPeoOpPa30oBbIBATh U MHTEPIPETUPOBATh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

MIPUMEHATH NOJIyYCHHbIC 3HAHMSI HA MPAKTHKE: CPABHUBATH U AHAM3HPOBATH PEATbHBIE
CUTYAalLlH, IPUMEHSATh U3YUEHHBIE MOHITHS B MPOIECCE OUCKA PEIICHUSI MaTEMaTUYECKHU
chOpMyIUPOBAHHON MPOOJEMBbI, MOJEIUPOBATH pealbHbIE CUTyallUH Ha S3bIKE
TrE€OMETPUH, HUCCIIENOBATh IOCTPOCHHBIE MOJEIM C HCIOJB30BAHUEM TI'€OMETPUYECKHUX
MOHATUM U TeopeM, ammapaTta ainreOpbl, pemarbh NMpPaKTUYeCKUe 3a7aud, CBSI3aHHBIE C
HAaXO0XJACHUEM T'€OMETPUUYECKUX BEJINYMH;

MMETh TPEJICTABICHHUS] 00 OCHOBHBIX dTamax Pa3BUTHS F€OMETPHH KaK COCTABHOW YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.

K konmy 11 knacca oOyyaromuiicss HAy49uTCs:

CBOOOJTHO OIEPHUPOBATH MOHATHAMM, CBSI3aHHBIMH C IWJIMHAPUYECKOH, KOHHMUECKOW U
chepudecKoi TOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI IMTOTYUEHUS;

OIIEpUPOBATH TOHATHSAMH, CBS3AHHBIMH C TEJIaMHU BPALICHUS: IWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpalleHus (UWIMHIP, KOHYC, cdepa U map) U OOBACHATH CHOCOOBI
MOJTYYEHHS TeJl BpalleHNUS;

KJIacCH(PHUIMPOBATH B3aMMHOE PACIIONIOKEHUE c(Eephl U MIIOCKOCTH;

BBIYUCIISATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BPALICHUs, 00BbEMBI U TUIOIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIEHHS, TCOMETPHUYECKHUX TEJl C MPUMEHEHHEM
dopmy;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBS3aHHBIMU C KOMOHMHAIIUSIMH TEJl BPALICHUS M
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHMCAHHBIA B cdepy M ONHCaHHBIH OKOJIO Cephl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHHK WUJIH TEJIO BPAICHUS;

BBIUUCIIATH COOTHOLICHHUS MEXIY IUIOIAAsIMU MOBEPXHOCTEH M 00BEMaMU MOZOOHBIX
TeIT;

n3o0pakaTh H3ydaeMble (UTYPBI, BBITIOJHATH (BBIHOCHBIC) IUIOCKUE YEPTEKHU W3
PHUCYHKOB NPOCTBIX 00BEMHBIX (pUTYp: BHJI CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHUS Tell
BpaIlICHUS;

M3BJIEKATh, HHTEPIPETUPOBATh U MPE0OPA30BBIBATh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OTIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPAIlUH HaJl BEKTOPAMHU;

3a71aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPAMHAT;

pemate TeoOMEeTpHYEeCKHE 3a/Jadyd  Ha BBIUMCICHHE YIJIOB MEXAy MpPSIMBIMH U
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B LI€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA IIPH PEIICHHH;



CBOOOJHO OMEpUPOBATh MOHSATHSIMHU, CBA3aHHBIMU C JBH)KEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHUIA;

BBIMOJIHATE HM300pa)XCHUsT MHOTOTPAaHHMKOB M TEJI BpALICHUA NpU TMapajuieTbHOM
NEPEeHOoCce, LIEHTPAIbHON CHUMMETpPUH, 3€pKaIbHONM CHUMMETPUH, NPHU IOBOPOTE BOKPYT
npsIMOii, mpeoOpazoBaHus MOA00MS;

CTPOUTH CE€UYEHUSI MHOTOIPAaHHUKOB M TEJ BPAIICHUS: CEUCHUS IIMHAPA (TapauIeIbHO U
NEPIEHAUKYJIIPHO OCH), CEUeHMs] KOHyca (MapajulelbHble OCHOBAaHHMIO U IPOXOIAIINE
4yepe3 BEpIINHY), CEYCHHUSI 11apa;

HCIOJIb30BaTh METOABl IOCTPOEHUS CEYEHMM: METOJ CJEIO0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYIIEN TIOCKOCTH;

J0Ka3bIBaTh FT€OMETPUYECKHUE YTBEPKACHNUS;

IPUMEHATh TIeoMEeTpuYecKkue (akTbl JUIsl PELICHHs CTEPEeOMETPUYECKHUX  3ajad,
IIPEIIOIaraloIuX HECKOJBKO IIaroB PEIIEHUs, €CIU YCJIOBHS NPUMEHEHMs 3a/aHbl B
SIBHOM M HESIBHOH (hopMme;

pemaTh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTHMYECKMX OTHOLICHMH M HaXOXJIEHHUE
reOMETPHUECKUX BEIUYMH;

IPUMEHATh MPOTPAMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI IpU
pELIEHNN CTEPEOMETPUUECKHX 33/1a4;

MPUMEHATH NOJYyYCHHbIC 3HAHHSI Ha MPAKTUKE: CPAaBHUBATh, aHAIIM3UPOBATH U OLCHUBATH
peanbHble CUTYyallud, IPUMEHATh U3YUEHHbIC MOHSTHS, TEOPEMBI, CBOMCTBA B IpoLEcce
MOUCKA pELICHUS MaTeMaTHYeCKu CQOPMYIUPOBAaHHOW NPOOIEMbI, MOJEIUPOBATH
peanbHble CHUTyallUM Ha S3bIKE T'€OMETPHM, HCCIIEAOBaTh IIOCTPOEHHBIE MOJEIH C
UCTIOJBb30BAHUEM TE€OMETPHUECKUX TOHSATHH M TeopeM, ammapara ainreOpbl, pemaTh
IIPAKTUYECKHE 3a]]auH, CBA3aHHBIE C HAXOXKAEHUEM F€OMETPUUECKUX BEJIMUUH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHS I€OMETPUU KaK COCTaBHOM yacTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIIACC
KoanuectBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n MPOrpaMMbI Bceero Kontpoabnbie  IIpakTuyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
1 Bseznenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonoxeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B ]
IIPOCTPAHCTBE
4 HepneH):[mfympHOCTL TPSIMBIX H 75
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYIIIBl ¥ pacCTOSHUS 16 1
6 MHororpanHuku 7 1
7 BekTopsl B IpOCTpaHCTBE 12
2 HOBTOPGHI/I@, 000011IeHNE U CHCTEMATHU3AIIHS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m I:;:s;::f;::me PA3EI0B H TEM Beero Koutpoabsnbie IIpakTuyeckue f:g;g? O(LB:TI;)IBHM e
padoThI padoTbI pecypes
1 AHaJIMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cUCTEeMaTu3alusl 3HAaHUI
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJIBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpeHwUE, 0606H.IGHIE€ u 17 5
cUCTeMaTH3alusl 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




INOYPOYHOE INIJTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus!

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa N300paKEHNUS HA
PHUCYHKE IJIOCKOCTH, TTApAJIICITbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTpEe3Ka

[TonsTHS: epeceKaroLecs MIOCKOCTH,
NepeceKaroIInecs npsmMas v MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

[ToHsATHS: TIEepeceKaroecs MIOCKOCTH,
MIEPECEKAIOIINECs TPsAMas M MIIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpasHiuK#, H300paKeHHUE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYILIECTBYIOIUX 00BHEKTOB

MHororpanH1uKH, H300paKeHHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus




MPSAMBIX U IUIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSIMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
II0CKOCTeH. PackparBaHue mocTpOeHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
II0CKOCTEH. PackparBaHue mocTpoOeHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux péopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
II0CKOCTeH. PackparBaHue mocTpoOeHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOAT Uuepe3 ux péodpa.
N300paxkeHne nepeceueHus moTydeHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
ceueHuu PAa3HbBIMH IBETAMU

14

Meton ciieoB Uisl IOCTPOEHUS CEUEHU I

15

Mertoa cnefoB Ajisi MOCTPOSHHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IJIOCKOCTEMN

16

Meroa cnefoB Ajisi MOCTPOSHUS CEYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS




18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
ITOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

KontponbHas padoTa "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnonokeHue npsimMbIX B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
IIpu3Haky CKpeIMBarOIINXCS MPSMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuieIbHbIX MPSMBIX IJTIOCKOCTHIO

26

[TapamtensHOCTB TpeX HMpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX OpAMBIX. Teopema o




CKpCHIMBAIOINXCA IPAMBIX

27

[TapannensHoe npoekTHpoBaHue. OCHOBHBIE
CBOMCTBa MapaylIeIbHOTO MPOEKTUPOBAHUS.
N300pakenue pa3sHbIx Guryp B
MapajIeIbHON MPOEKIIUU

28

[lenTpanbHas npoekus. Yo ¢
COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron MCKIAY
MPSIMBIMU

29

3amaun Ha JOKa3aTeIbCTBO U MCCICI0BaHNE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeNbHOCTH MPSIMON U TIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IJI0CKOCTH

31

reOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCJIICHUC U
JI0Ka3aTeNbCTBO, CBS3aHHBIC C
napaJlJiICJIbHOCTBIO IMMPAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YEPTEkKE U
MapajjIebHOrO0 IPYrou npsimoit. Pacuér
OTHOLIEHUN

33

[TapatenpHas MPOEKLUs, IPUMEHEHHUE JUIS
MMOCTPOCHHUSI CEUeHU Ky0a u
napauienenumnena. CeoncTaa
napauieNIenurne1a ¥ MpU3Mbl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TUIOCKOCTEN

35

Teopema o0 napajieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU




IIJIOCKOCTH U CIICACTBUS U3 Hee

36

CaolicTBa napamuienabHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU IPSAMBIX NEpECEUEHUs IPU
IIEPECEUEHUH JIBYX NapaljIeNIbHbIX
IJIOCKOCTEMN TPEeTher

37

CBoiicTBa MapaICIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI MTapaJlIeIbHBIMU TJIOCKOCTSIMU

38

[ToBTopenue: Teopema [Mudaropa na
MIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuieienunesa

41

Brruncnenue IMH OTpE3KOB B KyOe 1
IIPSIMOYTOJIBHOM TIapajuleenuneie

42

IlepneHUKYISAPHOCTD NPSMOM U IJIOCKOCTH.
[Ipu3Hak neprneHauKyJISIPHOCTH TIPSMON U
IIJIOCKOCTH

43

IlepneHIUKYISAPHOCTD NMPSMOM U IJIOCKOCTH.
[Ipu3Hak neprneHauKyISIPHOCTH TIPSMOU U
IIJI0OCKOCTH

44

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

45

[1110CKOCTH ¥ NEPIICHIUKYIISIPHBIE UM
IIpsIMBIE B MHOTOI'PaHHHUKAX

46

[11n0ckoCTH ¥ IepIEHAUKYIISIPHBIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX




Ilepnennukynsap u HaknoHHas. [loctpoenue

47 MEPIEHIUKYISIPA U3 TOUYKH Ha MPSAMYIO

48 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEePIEHIUKYISIPA U3 TOUYKHU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAuKyIspax (mpsmas
1 oOpaTtHas)

50 Teopema o Tpéx neprneHAUKYIpax (mpsmas
1 oOparHasi)

51 YToia Mexay CKpeIUBaOIIUMUCS PSIMBIMU

57 [Touck neprieHIMKyISAPHBIX MPSAMBIX € §
MTOMOIIIbIO NEPHEHANKYIISIPHBIX MJIOCKOCTEN

53 OpToroHajibHOE MPOSKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3Mbl,

54 MPaBUJILHON MUPAMHUJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceueHuii Kyoa, IpU3MBbI,

55 MPaBWILHON MUPAMHJIbI C IOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockoctu cummerpuii B
MHOT'OTPaHHUKAX

57 [Ipu3Hak neprneHauKyJISIPHOCTH TIPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPAacCTOSIHUM OT TOYKHU JO IIIOCKOCTH

59 HpaBI/IHLHIiIe MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 IIJIOCKOCTH
CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:

60 CUMMETPHUS, CABUT TOYKH MO MapaJlJICIbHON
IpsAIMOI

61 CaBur no HenapauienbHON IPSIMOH,

W3MEHEHUE PACCTOSHUI




62

KonrponsHas padora "B3anmuoe
pacnoIoKeHHe NPSMBIX U IIIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKIY
CKpCHIMBAOIIUMUCH TPAMBIMU B
MIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie MCTOJBI BEIYUCIICHUSA yIJia
MCKAY NPsAMBIMA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0B IBYTPAHHOIO yIila

67

IlepnenukynspHseie miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;
Teopema O MpsIMOI IIepeceueHust IByX
IJIOCKOCTEH NEPNEHIUKYIISIPHBIX TPEThEU
MIJIOCKOCTH

69

[TpsmMoyronbHBIN Mapajuenenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesenunesa

70

Teopema o auaroHamu NpsIMOYIrOJIbHOIO
napajiesIenunes1a U ClIeCTBHE U3 Heé

71

CrepeoMeTpuuecKre U NpUKIAIHbIC 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IJIOCKOCTH

72

IToBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napajiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAaX

73

ITapa napayuieNbHBIX TJIOCKOCTEH Ha




CKpCHIMBAOIINXCS NPAMBIX, pAaCCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAUIX

PaccrosHue oT TOUKH A0 IIIIOCKOCTH,

4 paccTostHuE OT MPSIMOM J0 MIOCKOCTH
Brrunciienne pacCTOSHUI MEXITY

75 CKPEIIHMBAIOIIUMUCS MPSIMBIMU C IOMOLIBIO
MEePIEHIUKYISIPHON MIJIOCKOCTH
TpéxrpaHHblil yroy, HEpaBEHCTBA AJIsI

76 TpexrpaHHbIX yrioB. Teopema Iudaropa,
T€OpPEMBbI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTIO yria

77 DneMeHTHl CPepruIecKoil reoMeTpuu:
reoJIe3M4YeCcKue JIMHUMN Ha 3eMie

78 KonrtponbHast padota "Yrisl U paccTostHUS "

79 CucremaTtu3zanus 3HaHul "MHOTrorpaHHUK U
€ro AJIEMEHTHI"

30 [Tupamuna. Buasl nupamuy. [IpaBunbaas
nupamuia

]1 IIpusma. IIpsAmas u HaKJIOHHAS IIPU3MBI.
[IpaBuibHas npu3zma

32 [Ipamoit napamienenunen, TpSIMOYTOJIbHbBIN
napaJiesienunes, Kyo

33 Brinmykisie MHOTOrpanHuku. Teopema
Diinepa
Brinyxiible MHOTOrpaHHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNIPABUIIbHBIC
MHOT'OTPaHHUKH

85 KonTtponbHast pabora "MHOrorpaHHUKHT"

36 ITonsTHE BEKTOpA HA IIJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMmma BEKTOPOB




88 Pa3nocTh BEeKTOpOB 1
89 [IpaBuno mapasuienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue BekTopa 1o 6a3nc3uf TpEX 1
BEKTOPOB, HE JIeXKAIUX B OJHOU MIOCKOCTH
92 CxansapHoe Npou3BEICHHE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU 1
97 [Ipocreiimume 3a1a4u ¢ BEKTOPaMHU 1
98 O06001IeHrEe 1 cCUCTEMaTU3aIINs 3HAHUI 1
99 O06o001IeH e U crucTeMaTU3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O0o001IeH e U crucTeMaTU3alvsl 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
ara uudgposbie
Nen/m  Tema ypoka KoHTpoabHBI IIpakTu4ecku A
yp Bcero 06 po ¢ pﬁ ecKue U3y4YeHUusi o0pa3oBaTe/bHbIE
a0oThI a0oThI
p p pecypcsl

1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1

Ha IJIOCKOCTH U B MMPOCTPaHCTBE"
) [ToBTOpenue tems! "CkansipHoe |

MIPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncnenue yria 1

MEXly BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpEeHue Tembl "YpaBHEHHUE NIPAMOIA, |

MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE INTIOCKOCTH, HOPMAJlb, 1

YpaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BekTtopHoe npousBeieHre 1
] JIuHeliHbIC HEPABEHCTBA, JIMHEIHOE 1

IpOrpaMMHUpPOBaHUE
9 JIuHeliHbIEe HEPABEHCTBA, JIMHEIHOE 1

IporpaMMHUpPOBaHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria 1

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria 1

MEXAY IJIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 dopMyna pacCTOSTHUAS OT TOUKH J10 1

MJIOCKOCTH B KOOPJMHATAX
13 Haxoxnenue paccTossHUM OT TOYKU 10 1

TIJIOCKOCTH B KyOe
14 HaxoxneHnue paccTOSIHUN OT TOYKH J0 1




IIJIOCKOCTHU B HpaBHHBHOﬁ MmUupamMuc

15

KontponbHas pabora "AHanutuueckas
reomerpus”

16

Ceuenus MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC
MHOT'OTpaHHUKH

17

CeucHus MHOTI'OTPaHHUKOB: MCTO CJICIOB

18

CG‘IGHI/IH MHOFOI‘paHHI/IKOBZ CTaHI[apTHInle
MJIOCKOCTH, TIEPECEUEHUS TIPSMBIX U
IIJIOCKOCTEN

19

[TapannenbHble TPsIMbIE U TNIOCKOCTH:
napajuieibHble CEYEHUs

20

[TapamienbHbIE IPSIMBIE U INIOCKOCTH:
pacuéT OTHOLIECHMI

21

[TapannenbHble NpsAMbIE U IIIIOCKOCTH: YIJIbI
MEXIY CKPEIIMBAIOIIMMUCS MPSMBIMU

22

[IepnieHauKysIpHBIE MPSMBIE U TUIOCKOCTH:
CTaHJapTHBIE Iapbl IEPICHAUKYIISPHBIX
IIJIOCKOCTEN U NPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

23

[leprieHquKyNIIpHBIE TPSIMbIE U TNIOCKOCTH:
TEOpeMa O TPEX MEPIEHANKYIIIpax

24

[leprieHquKyNIIpHBIE TPSIMbIE U TNIOCKOCTH:
BBIUMCJICHHS IJTMH B MHOTOTPaHHUKAX

25

HOBTOpeHI/IeZ rmjiaonaan MHOTOYTIOJIbHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEeHUS
mog00ust

26

HOBTOpeHI/IeZ rmjiaonaan MHOTOYIOJIbHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEHUS
mog00ust

27

HOBTOpeHI/IeZ rmjiaonaayu MHOTOYIrOJIbHUKOB,
bopMyIIBI IS TUTOIACH, COOOpaKEHUS
moa00ust




[Inomany ce4eHU MHOTOIPAHHUKOB:

28 IJTOIIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUsI MOJ00us
[Inomany ce4eHUN MHOTOIPAHHUKOB:

29 IJTOIIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30 KonTtponsHas padora "[loBTopenue:
MHOT'OIPAHHUKH, CEYEHUS] MHOTOI'PaHHHUKOB"

31 O06BEM Tema. O6BeM PSIMOYTOIILHOTO
napaJenenumnena

3 3amaun 00 yaABOCHUHU Ky0a, 0 KBaaApaType
Ky0a; 0O TPUCEKIINH yIJia
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napaJenenunena
[IpuknanHbie 3a1a4u, CBSI3aHHBIC C

34 BBIYHCIICHHEM 00BhEMa TPAMOYTOJIBHOTO
napaenenunena

35 O06BEM npsMOi TPU3MBI

36 CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCJICHHEM 00BEMOB MPSAMON MPU3MBI

37 HpI/IKJ'IEI,HHBIe 3aJa4i, CBA3aHHbIE C 00BEMOM
PSIMOU TIPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpaita. O0bpém
HaKJIOHHOW TPU3MBI
Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO

39 onpeaenéHHoro uarerpaita. O0bpém
MUPAMU/IBI

40 ®dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00BEMOB MMUPAMHJI C OOLTUM YTIIOM

41 dopmyna o0bpéMa nupamuabl. OTHOIICHHE




00BEMOB MMUPAMHJI C OOLIUM YTIIOM

CrepeoMeTpHUECKHE 3a]a4l, CBA3aHHBIE C

42 00bEéMaMH HAKJIOHHOW MPU3MBI

43 CrepeomMeTprYECKHE 3a/1a4, CBSI3aHHBIE C
00BEMaMH HpaMUIBI
[Ipuknanueie 3apauu o Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
PU3MBbI

45 [Ipuxnaguele 3a1aun HE) TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00HEMOM MUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
pacCTOSIHUSA 10 TIJIOCKOCTH

47 KontponbHas pe}‘60Ta "O0BéM
MHOT'OIpaHHHUKA
unuuapuyeckasi HOBEPXHOCTb,

48 00pa3yromue MHUIHHIPUIECKON
MOBEPXHOCTHU

49 unuanp. [psamoi KpyroBon HUIUHAD.
[Tmonaar MOBEPXHOCTH HWJIMHAPA

50 KoHnueckast moBepXHOCTh, 00pa3yromnme
KOHHMYECKOU noBepxHoctu. Konyc

51 Ceuenue KOH}Vlca IUIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 yCG‘IéIiHHI\/'I KoHyc. M300pakeHne KOHYCOB
Y YCEYEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOWM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTU KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U MOTHON
MMOBEPXHOCTH KOHYCA
CrepeomMeTprieCcKHe 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BEIUHCIICHHE,

MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa




56

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MIOCTPOEHUEM CEUECHUM LIWJIMH]IPA, KOHYCa

57

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
MUIMHAPOM

58

[Ipuknagubie 3a1a4m, CBSI3aHHBIE C
IIUIHHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsl maockocTsio. Bua n
n300pakeHue mapa

61

[epeceuenue cdepbl U Mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
HM300paKeHHE Mapa

62

VYpasuenune chepsl. [Inomans chepsl u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BEIUMCIICHUE, CBA3aHHBIC
co chepoii U mapom, MTOCTPOCHUEM UX
CEYEHUH TIOCKOCThIO

65

CrepeomMeTpryeCcKHe 3a1a4u Ha
JI0OKa3aTeJIbCTBO M BBEIUMCIICHHE, CBI3aHHBIC
co cepoit 1 mapoM, IOCTPOSHUEM UX
CEUCHUH MIO0CKOCTRIO

66

[Tpuknagabie 3aaa9u, CBSI3aHHbBIE CO chepoit
U 11apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYMCJICHHS B OKPY>KHOCTH, CTaHapTHBIC
nmonoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUSA U
MHOI'OI'PaHHUKOB




69

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpanieHus"

71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

72

O6BEm muuHapa. Teopema 06 00bEME
HpSIMOFO I_[I/IJ'II/IHI[pa

73

Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. OobéM KoHyca

74

[Tnomaay 60KOBOH U MOTHOMN MOBEPXHOCTH
KOHyCa

75

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCA

76

[Ipuknanseie 3aaauu o Teme "OO0bEMBI U
TJTOMIAAN TOBEpXHOCTEH Ten"

77
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