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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBigeTCs OJAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEJHETO OOIIETro
oOpa3oBaHMsI, Tak Kak oOecrneynBaeT BO3MOXXHOCTb H3YyYEHUS JUCHUIUIMH
€CTECTBEHHO-HAYYHOW HANpPaBJICHHOCTH W MNPEIMETOB T'yMaHUTApHOTO LIMKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (OpMUPYEMOE TIPU M3yYEHUU O00YyHarOIIUMUCS
NOHATUMHBIX OCHOB '€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKH
JIOTUYECKUX YTBEPKACHUN IIPU PEILICHUN F€OMETPUUYECKUX 3a]1a4, YMEHUE BBIJBUTATh
U OIPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS NPHU PELICHUU 3a1a4
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHust mporpammsbl yuebHOro kypca «l'eomerpusi» Ha yriyOsi€HHOM
YPOBHE — Pa3BUTUE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYYaroIMXCs MPU U3YYEHUU
reOMeTpUH, KaK COCTaBJSIIOIIed mpeaMeTrHol obnmactu «Marematuka u
nHpopMaTHKa» yepe3 00ecleueHre BO3MOKHOCTH MPUOOPETEHHSI U UCTIOJIb30BaAHUS
0oJiee rIyOOKHUX F€OMETPUUECKUX 3HAHUM U JIEUCTBUM, CieUU(DPUUHBIX TEOMETPUH, U
HEOOXOAUMBIX JI YCHEIIHOTO Mpo(ecCHOHATIbHOrO 00pa3oBaHMs, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMu  Kypca T€OMETPUUM Ha YIIIyOJEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJIIOTCS:

paclIMpeHre MPEACTABICHUS O TE€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYPBHI U
(opMUpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(opMupoBaHHE TPEICTaBICHHUS O TNPOCTPAHCTBEHHBIX (UIYypax KakK o
BAKHEUIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJSAIOIMIMX OINMUCHIBATH WM H3y4daTh
pa3HbIe ABJIECHUS OKPYKAKOLIEr0O MHUPA, 3HAHWE NMOHATUHWHOIO almapara Mo pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(opMupOBaHHE YMEHUS BIIAJAETh OCHOBHBIMU MOHSATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMHM CBOWCTBAaMH, 3HAHUE TeOpeM, (HOpPMYIT U YMEHHE HX
MIPUMEHATh, YMEHUS JOKa3blBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(dopMupoBaHHE yMEHMsI pacro3HaBaTh Ha 4YepTekKax, MOJACIAX M B peajbHOM
MHpE MHOTOTPAHHUKH U TE€JIa BPAILLEHUs], KOHCTPYUPOBATh TEOMETPUUECKNE MOJEIIH;

dbopMHpoBaHWE TIOHMMAaHUS BO3MOXXHOCTM aKCHOMATHYECKOTO MOCTPOECHUS
MaTEMaTUYECKUX Teopuid, (opmMupoBaHHEe NOHUMAHHUS PO AKCUOMATUKHU TMpU
IIPOBEACHUY PACCYKICHUN;

(dopMupoBaHUe YMEHHUs BJIaJETh METOAAMM JOKa3aTeJbCTB U aJITOPUTMOB
pelIeHns], YMEHUS UX NPUMEHATH, IPOBOJANUTDH JOKA3aTEJIbHBIE PACCYKICHHUS B XOIE
pElIEHNs] CTEPEOMETPUYECKUX 3aJad M 334a4 C MPAKTUYECKUM COAEPKaAHUEM,
(opMupOBaHUE NPEACTABIECHUS 0 HEOOXOAUMOCTHU J1I0KA3aTEIbCTB TP 0OOCHOBAHUN
MAaTEMaTUYECKUX YTBEPKIACHUN U POJM AKCHOMATHKM B NMPOBEACHUU JIETYKTUBHBIX
pacCyKJIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW OOyYaroIMXCcs, MO3HABATEIHPHOW AaKTUBHOCTH, HCCIIEIOBATEIHCKHUX
YMEHHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dopmupoBanre (YHKIIMOHAJIBLHON TpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUU:
YMEHHsI pacro3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEalbHBIX >XM3HEHHBIX CUTYalUUsSIX W MPU U3YYEHUU APYIHX
y4eOHBIX  TPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJENUPOBAHUSL PEATbHBIX CHUTYyallud, HWCCICAOBAHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNHN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COJIEpXKATENbHBIMH JIMHUSIMHU y4eOHOTO Kypca «I'eomerpusi» B 10—
11 xnaccax sBisrorcs: «[Ipssmble ¥ TUIOCKOCTH B MPOCTPAHCTBE, «MHOTOTpaHHUKN,
«Tena BpameHus», «BEeKTOpbl M KOOpAMHATHI B IPOCTPAHCTBE», «JIBMXKEHUS B
IPOCTPAHCTBE.

CdopmymupoBannoe Bo DPI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10-11
KJIacCaX, OTHOCUTCS KO BCEM COJEpXAaTEIbHBbIM JIMHUSAM Yy4eOHOTrO Kypca, a
(opMupoBaHHE  JIOTMYECKMX  YMEHMM  pacmpenessercs He  TONbKO 10
CoJiepKaTeNbHbIM JIMHUAM, HO M MO rogam oOyueHus. CopepxaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON padoueit
MIpOrpamMMbl, pacHpeleNEHHbIM 10 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOMpPOCaM OO0ydYaroluecs
oOpaliaiucb  HEOJHOKPAaTHO. TO  MO3BOJSET  OpPraHU30BaThb  OBJIAJCHHE
Tr€OMETPUYECKUMH TMOHATUSMH M HABBIKAMH IOCIENOBATENBHO U IOCTYIMATENIBHO, C
COOJIIOJICHUEM TPUHIMIIA PEEMCTBEHHOCTH, & HOBBIE 3HaHUS BKJIIOYATh B OOIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00ydaronuXcsi, paciuupsis U yriayonss e€,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus it guddepeHumanuu  oOy4eHHs,  MOCTPOEHUS
UHAMBUIYAJbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00ECIEUUTh YITyOlIEHHOE U3yUEeHHE
reOMETPUHU KaK COCTABIIAIONIEH yueOHOro npeamera «MaremaTiukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO U3yYEHUSI MAaTEMAaTUKU C yU4ETOM
BbIOOpa Oynmymiet mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIUM U
npodecCUOHAILHBIM 00pa30BaHKUEM.

Ha wusyuenune yueOGHOro kypca «l'eoMerpusi» Ha yriayOoJIEHHOM YpPOBHE
otBoauTcst 204 yaca: B 10 knacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEZIeJN0).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Touka, psmMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CIEICTBHS U3 HUX.

B3anmHOe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napaJjIeNbHbIE M CKpEIMBaroIuecs npsMsle. [Ipu3Haku CKpeIuBarOMmMXCs NPAMBbIX.
[TapamienpHOCTh NPAMBIX M IUIOCKOCTEN B IPOCTPAHCTBE: MApPAJUICIbHBIE NPSIMBIC B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX NPSAMBIX, NAPALIEIBHOCTh MPSAMOM H
mockocty. [lapamienbHoe W LEHTpadbHOE MPOCKTUPOBAHUE, M300paxkeHue Guryp.
OcHOBHBIE CBOWCTBa MapajuIeIbBHOIO MpOoeKTUpoBaHus. M3o00paxenue ¢uryp B
[IapajuIeIbBHOW IPOEKIUU. YIUVIbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJd MEXIY
OpsAMBIMA B IpoCTpaHcTBE. Ilapa/uielbHOCTH — IUIOCKOCTEH:  IapajulesIbHBIC
IJIOCKOCTH, CBOWCTBA IMapaJuIeNIbHBIX IIOCKOCTEN. [IpocTenime npocTpaHCTBEHHBIE
(Urypsl Ha MJIOCKOCTH: TETPA3AP, NapaJljIeeNue 1, TOCTPOECHUE CEYEHU M.

IlepneHIMKYISAPHOCTh HPSIMON M IUIOCKOCTH: IEPIEHIUKYJIIPHBIEC IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIE ITapajuICIIbHbIE U NEPIICHAUKYIISIPHBIE K TUIOCKOCTH, IIPU3HAK
MEPIEHANKYJIAPHOCTH NPSIMOU U IUNIOCKOCTH, TEOPEMA O NMPAMOMN NEPIEHIAUKYISIPHON
mI0CKoCcTH. OpTOroHanbHOE MPOEKTUpOBaHUE. llepneHauKynsp W HaKJIOHHBIE:
pacCTOssHME OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT MPAMOM 10 IIJIOCKOCTH,
npoekuuss (GUrypsl Ha IUIOCKOCTb. [lepneHauKylIspHOCTh IUIOCKOCTEH: MpH3HAK
NEPIEHANKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyJIsIpax.

VYTIIbl B IPOCTPAHCTBE: YrOJl MEXAY MPSIMOM U TUIOCKOCTBIO, ABYTPAHHBIA YTOJI,
JIMHEWHBIA YroJI IBYTPAHHOIO yria. TpéXrpaHHbI 1 MHOTOrpaHHble yribl. CBOKWCTBA
IJIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXIPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs PU3Mbl, OOKOBask U IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamienenunen, npsAMOYroOJabHBIA NapaJUIEIEUIE] U €ro CBoOMCTBa. Kparuaimue
MyTH Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupamuaa, MpaBWIbHAas U yCEUEHHas
nupamuabl. CBoiictBa péGep W OOKOBBIX TpaHEd NPaBUIBHOM MHPAMUIBI.
[IpaBuibHBIE MHOTOIPAHHUKH: MpPAaBUJIbHAs IpU3Ma W NpaBWIbHAS NUPaMUA,
MpaBWIbHAs TPEYTOJbHAsI MUpaMUAa U TMPaBUIBHBIN TeTpasap, Kyo. [Ipeacrapnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [Tnomans
OOKOBOI TOBEPXHOCTH U TMOJHOM TOBEPXHOCTH MPSIMOM NPU3MBI, IUIOLIA/lb



OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [Tnomans 60koBo#
IIOBEPXHOCTH M ITOBEPXHOCTM MPABUIBHOM MNHPAMHUIBI, TEOpeMa O IUIOLaan
YCEUEHHOU TTUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE.  OJJIEMEHTHI  CUMMETPUM  IIPaBUJIBHBIX
MHOTOIrpaHHUKOB. CHMMeETpHsi B MNPAaBWIBHOM MHOTOTPAHHUKE: CHMMETPHS
NapajulesIenunesa, CUMMETPUsS IPABWIBHBIX NPU3M, CHUMMETPHUS IPABUIBHON
MUpaMUJbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPBI KOJUIMHEApHBIE, COHANPABJICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€WCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHE BEKTOPA Ha YUCIIO.
CBoiicTBa cioxkeHus1 BEKTOpoB. CBOMCTBAa YMHOXKEHHUsI BEKTOpa Ha yucio. [lonarue
KOMIUIaHapHbIe BEKTOpbl. [Ipu3Hak KoMIiulamapHocT TpEX BeKTOpOB. IlIpaBuiio
napajiesnienunena. lTeopemMa O pasyIoKEHUH BEKTOPA IO TPEM HEKOMIUIAaHAPHBIM
BekTOopaM. IIpsMoyronpHas cuctemMa KoOpAMHAT B mpocTpaHcTBe. KoopamHatel
BeKTOpa. CBf3p MEXJy KOOpAMHATAMU BEKTOpa M KOOpPAMHATAMH TOYEK. YTOI
Mexay BekTopaMu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[loHsiTHSA:  MWIMHIpPUYECKAss TOBEPXHOCTb, KOHUYECKAss IOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, 00paszyroIue nopepxHocte. Tema BpaleHus: HUIUHIP,
KOHYC, YyCeUYEHHBIM KOHyC, cdepa, map. BzaumuHoe pacnosoxeHue chepbl u
IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3o0OpakeHue Ten BpallleHUs Ha
riockoctu. Pa3BépTka nununHapa u konyca. Cummerpusi chepsl U mapa.

O0béMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajuiefienunena u cieactBus u3 He€. OObEM npsiMod U
HAKJIOHHOW TIPW3MBI, IWINHApPA, MUpaMuIbl U KoHyca. OOBEM Imapa M MIapoBOTO
CErMeHTa.

KoMmOuHanuu Tten BpamieHuss W MHOTOTrpaHHUKOB. [Ipu3ma, BmucaHHas B
WIMHAP, ONUCcaHHas okoJio nuiauHapa. [lepeceuenue cdepsl U mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTrio. [loHsITHE MHOTOrpaHHHUKA, OMMMCAHHOTO OKOJIO
cdepsl, cepbl, BOUCAHHOW B MHOTOTPAHHUK HJTH TEJIO BPAIICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCa, MUIOManb chepsl U €€ YacTeil.
ITomobme B mpocTpancTBe. OTHOIEHHE OO0OBEMOB, IUIOMIAJNCH ITOBEPXHOCTEH
nonooHeix ¢uryp. IlpeoOpazoBanue mnogoOusi, romorerus. Pemienuwe 3amady Ha
IUIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne cedeHWil MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IUIUHIAPA
(mapajuilenbHO M TMEPNEeHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapaliesibHbIe
OCHOBAHMIO M TPOXOJIAIINE Yepe3 BEPIIHUHY), CEUEHUS Iapa, METOABI MOCTPOSHUS



CEUCHMUM: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJl MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu HaJ BEKTOpaMH. BEKTOpHOE YMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXkeHUd. [IpsiMmoyronbHas cuctemMa KOOpAUHAT
B nmnpoctpaHcTtBe. Koopaunatel BekTopa. Paznoxxkenue BekTopa 1o 0aszucy.
KoopaunatHO-BEKTOpHBIM METO/T IPU PEIICHUN FTEOMETPUUYECKHUX 3a7ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenuss mpoctpancTBa. OroOpakeHus. J[BUKEHUS M PaBEHCTBO (QUTYD.
OOmme cBoiicTBa NBWKCHHWA. BuIbl ABWKEHUHN: MapauIeNbHBIA  IEpPEHOC,
LIEHTpaJIbHAasl CUMMETpPUs, 3€pKajibHas CUMMETpPHUs, IOBOPOT BOKPYTI MPSIMOIA.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBINH YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKON MO3UIMK OOYUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUHCKOrO OOIIECTBA, NPEICTABIEHUE O MaTEMATHYECKHUX
OCHOBaX (YHKUIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SIBICHHWI, MpoLEIyp
IPaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHL U APYTOe), YMEHUE B3aUMOJICHCTBOBATD
C COIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (QYHKIIUSIMHU H Ha3HAUCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPAKJIAHCKON HIECHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HACTOSIIEMY POCCHUHCKONW MaTEMAaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCHUICKUX MAaTeMaTHKOB M POCCUMCKONW MaTeMaTH4EeCKOW IIKOJIBI,
HCIIOJIb30BAaHUE HJTHX JOCTHKEHUM B JIPYTMX HayKaX, TEXHOJOrHSX, cdepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CPOpPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO IOBEACHMS, CBSI3AHHOIO C IPaKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUI HAyKU U JIEATEIbHOCThIO YYEHOT0, OCO3HAHUE JTUYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIKOYass 3SCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHUI, BOCOPUMMYHBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB HCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKHUE 3HaHUS B MHTEpecax
3I0pOBOTO0 M 0Oe30macHOr0 o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OTHABIXA,
peryisipHas (usuyeckas akTUBHOCTH), (DU3UYECKOE COBEPILICHCTBOBAHUE IPHU
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON AEATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH TPYI0JII00US, MHTEPEC K Pa3IMuHbIM
chepam mnpodeccuoHANbHOM JEATENBHOCTH, CBA3aHHBIM C MaTEeMaTUKOM U €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiei mpodeccuu u
pean30BbIBaTh COOCTBEHHBbIE >KM3HEHHbBIE IUJIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSIKEHUH BCEU JKU3HH,
FOTOBHOCTh K AaKTMBHOMY Yy4YacTHIO B  PEIICHHH TMPAKTHYECKUX  3ajad
MaTEMaTUYECKON HANPaBICHHOCTH;



7) 3K0JIOrHYeCcKOoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYphl, IOHWMAaHHUE  BIIUSHUS
COITMAJIbHO-DPKOHOMHUYECKUX IPOIIECCOB HAa COCTOSTHHUE MPUPOTHON W COLMAIBHOM
Cpebl, OCO3HAHME TJI00ATHPHOTO XapaKTepa AKOJOTUUECKUX ITPOOJIeM, OpUEHTAIHS Ha
MPUMEHEHNE MaTeMaTHICCKUX 3HAHUHN JIJIS pEIICHUs 3a7a4 B 00JaCTH OKPYKAFOIICH
cpenbl, IJIAHUPOBAHUE TIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIIECTBEHHOW MPAKTHKHU, TOHUMAHUE MAaTEeMaTHIECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JEATEebHOCTU, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUIS. Pa3BUTHUS IIUBWIM3AIMU, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKA W MAaTEeMaTHUYE€CKOU
KYJbTYPOH KaK CpeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble jjornyeckue 1eicTBUA:

BBISIBISIT M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUN MEXAY MOHIATUAMHU, (POPMYJIUPOBATH ONPEACICHUS
MOHSITUHM, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(DPUKALMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIMU3a;

BOCIIPUHUMATB, dopMynupoBatb U IpeoOpPa3OBHIBATH CYXKJICHHUS:
yTBEpAUTENIbHBIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJIATh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
(akTax, IOaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHMSX, MpeIaraTb KpUTEpUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO JTOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMble ¥ OT IPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOIBL;

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapHAHTOB PEIICHHUs, BHIOMpATh Haubojee MOAXOIAIMNUNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKUI HMHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTUBOPEYHE, npo0iemy,
yCTaHaBIMBATh HCKOMOE U JIaHHOE, (JOPMHUPOBATH I'MIIOTE3Y, APTYMEHTUPOBATH CBOIO
NO3ULINIO, MHECHHE;



IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHHE 110
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
MPOBEAEHHOIO0  HAOJIOEHUs,  HMCCIECJOBaHUSA,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IIpPOLlECCa, a TAKKE BBIIIBUIaTh
IPEIIOJI0KEHHUS O €0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISBJISITH ACPUIMUTHI WH(GOPMAIlMU, JAHHBIX, HEOOXOIHWMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;

BbIOMpaTh MH(OPMALMIO W3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIU3UPOBATD,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh UHPOPMAIUIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTABIICHNUS;

CTPYKTYPUPOBAaTh HH(POPMALIUIO, MNPEACTABIATh €€ B pa3IM4HbIX (opmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHUBATh HaJEKHOCTD uHbopMauu o CaMOCTOATEIIBHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIMPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
INCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWs N0 XOAy pEUIeHUus 3aJayu,
KOMMEHTUPOBATH IOJy4YECHHBIA pE3yJIbTaT;

B XOJ€ OOCYXXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HALIEJICHHbIC HA MOUCK PEIICHUS,
CONIOCTABJIATh CBOM CYXACHUA C CYXKICHUSAMH JPYIMX YYaCTHUKOB JHAJIOra,
oOHapyXMBaThb pa3IUYMe U CXOJACTBO TO3UIMH, B KOPPEKTHOW ¢opme
(opMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPEACTABIATh PE3YyJbTAThl PELICHUS 3a1a4d, DKCIEPUMEHTA, HUCCIEAOBAHUSA,
POEKTa, CAMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIJIEHUS € YYETOM 3ajad
pe3eHTallMi U 0COOEHHOCTEN ayUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHs 3aJayH, BbIOUpATh CIOCOO penieHus ¢
y4€TOM MMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTELJICKT:



BJIa/IETh HABBIKAMH MO3HABATEIBHON pediiekcun Kak OCO3HAHHUS COBEpPUIAeMbIX
NEUCTBUN W MBICIATEIBHBIX IPOLIECCOB, UX pE3YyJbTaTOB, BIAAETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOLIECCA U PEe3yJIbTaTa PEIICHUS MAaTEMaTUYECKOU
3a/1a4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PELICHUH 3aJayH,
BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHHS! PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas AeATEJbHOCTD:

NOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYaAJIbHOU
paboThI MpU pelIeHNN Y4eOHBIX 3a/1a4, IPUHUMATD 11€JIb COBMECTHON JI€ATEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3alMI0 COBMECTHON paboOThl, paclnpeaensTh BUAbl padoT,
JOTOBAapUBaThCA, OOCYXKIaTh MPOLECC W pe3yabTaT padoThl, 0000HIaTh MHEHHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padboThl (0OCyxkaeHHs, OOMEH MHEHUI,
«MO3TOBbIE HITYPMbDY U UHBIE), BBITIOJHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH
CBOM JECHCTBUA C IPYTMMH YJIEHAMU KOMAaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIAJa B
oOMi  OPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuiicss HAyqUTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPUU TPH
pEIIeHNH 33719 U IPOBEJICHUH MaTeMaTHIECKIX PAcCyKICHUH;

e TIPUMEHSITh AKCHOMBI CTEPEOMETPUU W CJEACTBUA W3 HUX MPH PEUICHUH
reOMEeTPUUYECKUX 33/1a4;

e KJaccupuIUpPOBaTh B3aWMHOE pPACIHOJOKEHUE TMPSAMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOHO ONIEPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C YTJIaMU B MIPOCTPAHCTBE:
MEX1y NPSIMBIMHU B IPOCTPAHCTBE, MEXKIY MPSIMON U MIIOCKOCTHIO;

e CBOOOJHO ONEpUPOBATH MOHATUSAMHU, CBS3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHbIE€ BHABbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMuaa, NpsIMOYToJIbHBIN Napalijiesenunen, Kyo);

e KiIaccUpUIUPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHMS s
Kiaccuukanuu;

e CBOOOJHO  OMEpPHPOBaTh  MOHATHSIMH, CBSI3AHHBIMH C  CEYCHHEM
MHOTOI'PaHHUKOB MJIOCKOCTHIO;



BBIMNOJIHATH NApaJIEIbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE TPOCKTUPOBAHUE
¢Gburyp Ha TUIOCKOCTh, BHITIONHATH N300pakeHHs GUTYP HA TUIOCKOCTH;
CTPOUTH CEUECHUS MHOTOI'PAHHUKOB PAa3JIMYHBIMU METOJAaMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHME YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATH IUIONIAJN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpaMu/a),
T€OMETPUUIECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: CAMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI;
CBOOOJTHO OMEPHUPOBATH TIOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOPJAMHATAM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUSI HAJl BEKTOPAMU;

pelarb 3aJadyd  Ha JIOKa3aTeJIbCTBO MATEMaTHYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METOJBI IIPU
pELICHUM MaTEeMaTUYECKUX 3a]ad MOBBIIIEHHOTO W BBICOKOIO YPOBHS
CJI0KHOCTH;

IPUMEHATh  MPOCTEUIIME NPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1aY;
W3BJIEKaTh, MPeoOpa3oBbIBAaTh M HUHTEPIPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTrypax, TMPEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

IIPUMEHSATH ITOJIYYEHHBIC 3HAHUS HA ITPAKTUKE: CPABHUBATH U AHAJIU3UPOBATH
pEAIbHBIE CUTYAIMHU, NPUMEHITh U3YUYEHHBIE MOHATHS B IPOLECCE MOMCKA
pelieHus MaTeMaTU4YecKu CPOpMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH
pealbHbIE CUTyallUM Ha S3bIKE TE€OMETPHUM, MCCIENOBATh MOCTPOCHHBIE
MOJIENIA C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX ITOHATHUM M TEOpPEM, amrapara
anreOpbl, pemarh MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAXO0XICHUEM
FeOMETPUYECKUX BEJINYNH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX JTanax pa3BUTHS TEOMETPUM Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oOyyaromuiicss HayquTCs:

CBOOOZHO OINEpPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKONM ¢ c(epuueckodl MOBEPXHOCTSIMHU, OOBSICHITH CHOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATHIMH, CBS3aHHBIMH C TEJIaMH BpAIICHUS: IUIUHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacro3HaBaTh Teljla BpalleHus (IUIUHAP, KOHYC, cepa U map) u OObICHITH
CIOCOOBI MOJTYYEHUs TEJ BPAILICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIIOCKOCTH;



BBIYUCIISAITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHMKOB M TeJl BpallleHUS,
00OBEMBI M IUIOLIAJM MOBEPXHOCTE MHOTOTPAHHUKOB W TEJ BpallCHUS,
Tr€OMETPUYECKUX TeJ C TPUMEHEHUuEM (hopMyT;

CBOOOJTHO OIEPUPOBATH TOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAIUMSIMU Tl
BpalllCHUs] U MHOTOTPAHHMKOB: MHOTOTPAHHMK, BIIMCAHHBIM B cdepy u
OMHCAaHHBIM OKOJO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK I TEJO
BpaIllCHHUS;

BBIYKCIIATh COOTHOIICHUS MEXY IUIOMAASMHU MOBEPXHOCTEH U 00BEMaMu
IIOJTOOHBIX TEI;

n300paxaTh U3ydyaeMble (PUTYpHI, BHITIOIHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH
U3 PHUCYHKOB TIPOCTHIX OOBEMHBIX (UIYyp: BHUA CBEpPXy, COOKY, CHU3Y,
CTPOUTH CEYEHUS TEJ BpallCHNUS,

U3BJIEKaTh, HWHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIHMIO O
POCTPAHCTBEHHBIX TIE€OMETpUUYECKHX (urypax, Mpe/CTaBIEHHYI0 Ha
yepTeKax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MMOHATUEM BEKTOP B POCTPAHCTBE;

BBIIIOJIHATH ONIEpalliy HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
penaTh reoMeTpUYECKUE 33J]a4l Ha BBIYMCICHUE YIJIOB MEXIY IPSIMBIMHU U
MJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSSHUNA OT TOYKH JO IJIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;

CBOOOJTHO ONEPUPOBATH TOHSATHSIMHU, CBSI3aHHBIMA C JBIDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh M300paXCHUSI MHOTOIPAaHHUKOB W TEJ BpAICHUS TMpHU
napajyieIbHOM  TEpPEHOCE,  UEHTPAIbHOM  CUMMETPHUM,  3€pKaJIbHOU
CUMMETPUH, MPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJI BPAIICHUS: CEUCHUS LUIMHApPA
(mapajuienbHO U MEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYyca (MapaiieiabHbIe
OCHOBAHHIO U MPOXOISAIIUE YepPEe3 BEPILIMHY ), CEUEHUS 1I1apa;

UCIIOJIb30BaTh METOJABl TMOCTPOCHMSI CEYEHHWI: METOJ CJEIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MITOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHSATh TeOMETpUYecKue (akThl JUIsl PEUIeHUS CTePEeOMETPUUYECKHUX
3a/ay, MPEeANoJaraloliMX HECKOJIbKO MIArOB pEIIECHUS, €CIIH YCIOBUS
IPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopMme;

pemath 3aJadyd  Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKHUX OTHOILIEHUM U
HAaXO0K/JEHUE T€OMETPUUECKUX BEJIIMYNH;

OPUMEHSTh MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSTH MOJYYCHHbIE 3HAHUSI HA MPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATh
U OIEHUBATh peajbHbIE CHUTyallud, MPUMEHITh W3YUYEHHbIC TMOHATHS,



TECOPEMBI, CBOWCTBA B TIPOIECCE TIOWCKA PEIICHUS MaTeMaTHYSCKU
c(hopMyTUPOBAHHONW TPOOJIEMBI, MOACIUPOBAThL pEAbHBIE CHUTyalldd Ha
SI3BIKE TCOMETPHUH, HCCIICOBATh MOCTPOCHHBIC MOJCIU C HCIOJb30BaHHEM
TCOMETPUYCCKUX TOHATHH M TeopeM, ammapara ajreOpbl, pemiarhb
MPAKTUYCCKHE 3aJlaud, CBS3aHHBIE C HAXOXJICHHEM TI'€OMETPHUCCKHUX
BCJINYHH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHI TI'€OMETPHH Kak
COCTaBHOM YacTH (pyHJTaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN B 3 1
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 1
IJIOCKOCTEN B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7 1
BexTopsl B mpocTpaHcTBE 12 1
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CHUCTEMaTHU3aI1s 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTEMaTH3aI1s 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, TTAPAJUICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
TJIOCKOCTH, TTApaNIIEbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

01.09.2023

01.09.2023

05.09.2023

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

IlousThs: MEPECCKArOIMUECH IIIOCKOCTH,
MEPpECCKAIMEC IpsAMas U IMJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpanHuKH, ©300paKeHHEe MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

08.09.2023

12.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEZICTBHS U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




10

11

12

13

14

CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.

O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300pakenue nepecevyeHus noIy4eHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

N3o00paxenune cedyeHuit nmupamMuabl, kKyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.

N300pakeHue nepecedyeHus nolyu4eHHbIX
IIJIOCKOCTEN. PackpanmBaHue MoCTpOCHHBIX
CEUeHUM Pa3HbIMH IBETaAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE MIPOXOAT Yepe3 ux peopa.

N300pakeHue nepecedyeHus moTyudeHHbIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHne nepecedyeHus morydeHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

Merton ciaeaoB O MMOCTPOCHUMA cedeHui

15.09.2023

19.09.2023

22.09.2023

26.09.2023

29.09.2023

29.09.2023

03.10.2023

15

Merton cnenoB 1uisi HOCTPOCHUS CEUEHHUI.
CaolicTBa niepece4eHnii NpsIMbIX U
MIOCKOCTEH

06.10.2023




16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

17

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

10.10.2023

18

19

20

21

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I 1 3al1UCh HIaroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

13.10.2023

13.10.2023

17.10.2023

20.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenasi. PacueTsl B c€U€HUSIX Ha BBIHOCHBIX
yeprexax. Mctopus pa3zBuTHs IUIaHUMETPUU
U CTEPEOMETPUU

20.10.2023

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHoe pacnionioxxeHue npsmbIx B
npoctpancTBe. CKpeuBaronecs npsmele.

27.10.2023




25

[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapauienpHbIe IPSIMBIE B IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, IPOXOSILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHuun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

27.10.2023

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbpHas nmpoekuus. YToiui ¢
COHAITPAaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

KonTponbHas padota Ha Temy "B3anmHoe
pacrojoKeHUE NMPSAMBIX B IPOCTpaHCcTBE"

07.11.2023

10.11.2023

10.11.2023

14.11.2023

30

[TonsATHA: mapamienbHOCTh MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIIBHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

17.11.2023

31

I'eomeTprueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapajyIeIbHOCTBIO MPSMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

17.11.2023

32

[TocTpoeHue ceueHus, MPOXOASIIETO Yepes3




JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOLIEHUI

21.11.2023

[MTapannenbHas NpoeKIKs, IPUMEHEHUE JUIS
MOCTPOCHHSI CeUeHUH KyOa u

33 .
napauienenumnena. CeoncTaa 24.11.2023
napaiesienumnea 1 mpu3Mbl
[Tapannensubie maockoctu. [IpusHaku
34 .
MapajuieTbHOCTH JABYX IJIOCKOCTEH 24.11.2023
Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
35 .
4yepes TOUKY, He MPUHAATIEKAIYIO TaHHOM 28.11.2023
IJIOCKOCTH U CIIEACTBUSI U3 HEE
36 CaoiicTBa nmapasuieIbHbIX TIOCKOCTEH.
P 01.12.2023
KonTponbhas pabota no teme
37 "[TapamienbHOCTh MPSAMBIX U TIJIOCKOCTEH B
b " P 01.12.2023
MIPOCTPAHCTBE
38 [ToBTOpenue: reopema [Tudaropa Ha
MJI0CKOCTH 05.12.2023
[ToBTOpEHME: TPUTOHOMETPHS
39
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 08.12.2023
CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
40
napajuiesienumesa 08.12.2023
Brruncnenue IMH OTPE3KOB B KyOe U
41
MIPSIMOYTOJIBHOM TapajuieeuIe e 12.12.2023
[lepneHUKYISAPHOCTB MPSMOM U IUIOCKOCTH.
42 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSAMON U
P PHEATIEYIAD P 15.12.2023
TUIOCKOCTH
43 [TepneHUKyYISIPHOCTD MPSMOM U TUIOCKOCTH.




[Ipu3Hak neprneHaAuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

Teopema o CyllieCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN

15.12.2023

44
yepe3 TOUKY MPOCTPAHCTBA U 19.12.2023
NEPIIEHAUKYIISPHOH K IIIOCKOCTH
[TnockocTH U IepIeHAUKYISIPHBIE UM
45
MPSIMBIE B MHOTOTPaHHHKAX 22.12.2023
46 [TocKkOCTH ¥ IepIICHAUKYIISIPHBIE HM
MPSIMBIE B MHOTOTPaHHHUKAX 22.12.2023
[epnienaukysip u HaknoHHast. [loctpoenne
47
MEePIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO 26.12.2023
[lepnennukynsp u HaknonHas. [loctpoenue
48
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO 09.01.2024
49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast) 12.01.2024
50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
1 oOpaTtHas) 12.01.2024
51 YT0a MeXKAYy CKPEIUBAOIIUMHUCS MTPSIMBIMU 16.01.2024
[Touck epeHANKYIAPHBIX MPSAMBIX C
52 .
MIOMOIIIbIO EPHEHAUKYIISAPHBIX IJIOCKOCTEN 19.01.2024
53 OpToroHaibHOE IPOSKTUPOBAHUE 19.01.2024
[Toctpoenue ceuenuii Kyoa, MPU3MBI,
54 MPaBUJIbLHOM HI:IpaMI/II[bI C IIOMOIIBIO 93.01.2024
OPTOrOHAJILHOW TPOEKINU
[TocTpoenue ceuenunii kyoa, MPU3MBI,
55 MPaBUWIBHOM MUPAMUJIBI C TIOMOLIBIO 96.01.2024

OpPTOTOHAJILHOMN MPOEKIUH




56

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mockocTH. [Imockoctu cummerpuii B

26.01.2024
MHOTOT'paHHHKaX
[Ipu3Hak neprneHaAuKyJIIpHOCTH IPSIMOU U
57
IIJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU 30.01.2024
[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
58 .
PAcCTOSTHUHM OT TOYKH JI0 TJIOCKOCTH 02.02.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
59 .
PAcCTOSTHUM OT TOYKH JI0 IITIOCKOCTH 02.02.2024
CrocoObl ONyCTUTH TEPIICHANKYISPHIL:
60 CHUMMETPHS, CABUT TOYKH MO IapaieIbHON
P oA P 06.02.2024
psIMOU
61 CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN 09.02.2024
62 KonTponbnas padota "[lepneHukynsipHOCTb
MPSIMBIX U IIJIOCKOCTEN B POCTPaHCTBE" 09.02.2024
[ToBTOpEHUE: yroy MeXIy NpSIMbIMA Ha
63 IUIOCKOCTH, TPUTOHOMETPHS B IIPOMU3BOILHOM
P TP B 13.02.2024
TPEYTOJIbHUKE, TeOpeMa KOCHHYCOB
[ToBTOpEHUE: YrOJl MEXKIY
64 CKPEUIUBAIOIIMMHUCS IPSIMBIMU B
PerRaio! P 16.02.2024
MPOCTPAHCTBE
I'eoMeTpuueckre MeTObI BEIYUCICHHS YTiia
65
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX 16.02.2024
JIByrpanHsb1i yroy. CBOMCTBO JIMHEWHBIX
66
YTJIOB ABYTPAHHOTO yTja 20.02.2024
67 [lepnenaukynspHseie miockocty. CBoiicTBa
B3aUMHO TIEPICHAUKYIISIPHBIX ITOCKOCTEH 27.02.2024
68 [Tpu3HaK neprneHAuKYIIPHOCTH MJI0CKOCTEH;
Teopema O MpsIMOI IIepeceueHust IByX 01.03.2024




69

70

IIJIOCKOCTEM MEPIIEHIUKYJIIIPHBIX TPETHEN
IIJIOCKOCTH

[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;
U3MEpEHUs, CBOMCTBA IPSIMOYTOJILHOTO
napajuiejenunea

TeopeMa 0 AuaroHajav mnmpsaMOyroJIbHOro
napajjieiacnuieaa u CICACTBUC U3 Heé

01.03.2024

05.03.2024

71

CrepeomeTpuuecKkie U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IIOCKOCTU

12.03.2024

72

73

74

75

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAIOIIMMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHsIX

PaccrosiHME OT TOYKH 10 IIOCKOCTH,
paccTostHue OT NMPSMOU 10 IIIOCKOCTH
Beruncnenue pacctosHANA MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHUKYIISIPHON IIJIOCKOCTH

15.03.2024

15.03.2024

19.03.2024

22.03.2024

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yria

22.03.2024

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3ndeckue JIMHUMU Ha 3emiie

02.04.2024

78

KonrtponbHast padora "Yrisl 1 paccrostHus"

05.04.2024




CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U

7 €ro 3JeMEeHTH!" 05.04.2024
80 [Tupamuna. Buasl nupamui. [lpaBunsaas

nupamua 09.04.2024
81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

[IpaBunbHas npuszma 12.04.2024
82 [IpssmMo#t napainenenunen, NpsMoyroJbHbIA

napajuiesienumnes, Kyo 12.04.2024
83 Brinmykuible MHOTOrpaHHUKH. Teopema

Diinepa 16.04.2024

Brinmykiible MHOTOrpanHuKH. Teopema
84 Diinepa. [IpaBunbpHbIe U OMYNPaBUILHBIC 10.04.2024

MHOTOTPaHHUKHU
85 KonrtponsHas pabora "MHOrOrpaHHUKH 10.04.2024
86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B

MPOCTPAHCTBE 23.04.2024
87 CymMma BEKTOpOB 96.04.2024
88 Pa3zHocTh BekTOpOB 26.04.2024
89 [IpaBuiio napamnenenunena 30.04.2024
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 03.05.2024

Pasnoxxenue BekTopa 1o 0azucy Tpéx
91 .

BEKTOPOB, HE JISKAIUX B OJTHON TIJIOCKOCTH 03.05.2024
92 CkansipHoe pou3BeACHNE

07.05.2024




Beluncnenue yria Mexxy BEKTOpamMu B

1
93 MIPOCTPAHCTBE 10.05.2024
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 10.05.2024
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 14.05.2024
96 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 17.05.2024
97 KontponbHas padota nmo teme "BekTopsl B 1
npoctpaHncTae" 17.05.2024
98 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 91.05.2024
99 OO0o01IeHNe U CHCTeMAaTH3aINs 3HAHUN 1 24.05.2024
100 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 94.05.2024
101 HToroBasi KOHTpoJIbHASA paboTa 1 98.05.2024
102 O000111eHE U CUCTEMATH3AIIU 3HAHUI 1 31.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero u3ydeHusi  o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
9 [ToBTOpenue tems! "CxkanspHoe 1
MIPOU3BE/ICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXy BEKTOpaMH B pOoCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IJTIOCKOCTH, HOpMAJb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenne 1
3 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
MIporpaMMHUpPOBaHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTAYECKHE METO/BI pacyéra yria 1
MEXIY IJIOCKOCTSIMUA B MHOT'OTpaHHUKAX
12 ®dopmya pacCTOSSHUSA OT TOYKH JI0 1

IJIOCKOCTU B KOOpAHUHATAX




Haxoaenue paccTossHUM OT TOYKHU 10

13
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

15 KoHnTtposbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IUIOCKOCTH, MepeCceUeHUs MPSMbIX U
MIJIOCKOCTEH

19 [TapamiensHbIe TPSIMBIE U TNIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS PSIMBIMHU
[TepnienauKymsIpHBIC IPSIMBIE U TUIOCKOCTH:

29 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHAMMETPUH
MHOTOTPAaHHUKOB

93 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE MIPSMBIE U TJIOCKOCTHU:
BBIYHCIICHUS] IJTMH B MHOTOTPaHHUKAX
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,

25 bopMyJIBI IS TUTOIIACH, COOOpaKEHUS

nmonoous




26

HOBTOpeHI/Ie: IIomaanu MHOIOyroJibHMuKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o00us

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100Ust

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

30

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3agauum 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumnea

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHUYeCKHE 3aJa4H, CBA3AHHBIE C
BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI

37

[Tpuxnanueie 3a1a4u, CBSI3aHHbIE C 00BEMOM
NPSMON MPU3MBI

38

Beruucinenue 00bEMOB TEN ¢ HOMOILBIO




onpeaenéuHoro uarerpaita. O0pém
HAKJIOHHOM NPU3MBI

Brruncienne o0bEMOB TEI C IIOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®dopmyna o0bEMa nupamuel. OTHOIIICHUE
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM

41 ®dopmyna o0béMa nupamuabl. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUuecKUe 3a]a41, CBI3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUueCKUe 3a]a41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAaKJIOHHOM
MIPU3MBI

45 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

46 [Tpumenenue 00bEMOB. Borurcnenue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas padora "O0bEmM
MHOTOTrpaHHHKaA"
[unuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIIne MUIHHIPHICCKON
MMOBEPXHOCTH

49 unuagap. [Ipsamoit KpyroBoi HUIMHAP.
[Inomane moBepXHOCTU LUIUHIPA

50 Konunyeckasi moBepxHOCTh, 00pazyroliue

KOHMYecKol nosepxHoctu. Konyc




CeuecHue KOHYCa IIJIOCKOCThBIO,

>1 MapajuieIbHOM MJI0OCKOCTH OCHOBAHUS

59 Yceu€Hnsiii konyc. M300pakeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
MOBEPXHOCTU KOHYCa

54 [Tnomaae GOKOBOI MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCA
CrepeoMeTpuuecKkue 3aauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUEHUM LWJIMHIPA, KOHYCA
CrepeoMeTpuueckue 3aauu Ha

56 JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHHUEM CEUYCHUN IIUIMHIPA, KOHYyCa

57 [IpuknamHbie 3a/1a49M, CBSI3aHHBIC C
[UIHHIPOM

58 [IpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
[IUTHHIPOM

59 Cdepa u map
[epeceuenmue cdepbl 1 mapa ¢ IIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl miockoctsio. Bug un
n300pakeHue mapa
[epeceuenmue cdepbl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanwne mrapa u cdepsl mrockoctsio. Bua u
n300paxkeHue mapa

62 VYpasuaenue chepsl. [Lnomans chepst u eé
yacreu

63 Cummetpus chepsl U mapa

64 CrepeomeTpryuecKue 3a1a4u Ha




J0Ka3aTCJIbCTBO U BBIYMUCIICHUC, CBA3aHHBIC
co chepoii U apom, MTOCTPOCHUEM UX
CEUCHUH MIOCKOCTBIO

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC

05 co chepoii U mapom, MTOCTPOCHUEM X
CEYCHHI MIOCKOCTHIO

66 [Tpuknagabie 3a1a49u, CBSI3aHHBIE CO chepoit
U 11apoM
[ToBTOpEeHHE: OKPYKHOCTH Ha TUNIOCKOCTH,

67 BBIUMCJICHHS] B OKPY>KHOCTH, CTaHJAapTHBIE
nmonoous

68 Paznuunble KOMOMHALIMY TEJ BPAILICHUS U
MHOTOT'PAaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

71 KonTponbHnas pabora "Tena n noBepxHocTH
BpaieHus"

7 O6wém nununaapa. Teopema 06 00bEMeE
MPSIMOTO ITMJIMH/IPA

73 Brrunciienne 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHycCa

75 CrepeomeTpuuecKkue 3a1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI U

MJI0IA U TOBEpXHOCTEH Ten"




7

O6wEéM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BbIUUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionabio ceprl. COOTHOIICHUS MEKIY
IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHK
MONOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeoMeTpHUYECKUE 3a1a4H, CBSI3aHHBIC C
BbIUHMCIIEHHEM 00BEMOB TEJ U TUIOIAAeH
MIOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TeN"

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHusI.
JBmxenus u paBeHcTBO huryp. OO0mue
CBOICTBA JBHKCHUHN

Buael n1BukeHMit: napauiesibHbIN IEPEHOC,
[EHTpaIbHas CHMMETPHS, 3epKallbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSMOit
[IpeobpazoBanus nogobus. [Ipsamas u chepa
Olinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABHKXCHUA

85

KonTtponbhas padora "Bekrops! B
npocTtpaHcTae”

86

O6o06matomee moBTopenue 11 moHsTH 1




MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
cucreMaruzanus 3Hanuil: "[lapamiensHocTh
NPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

87

Ob6o6maromee noropenue 11 moHATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUcTeMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTse”
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92

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

O6o6matomee moBropeHue 11 moHsITHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTrpaHHHKaA"

Ob6o6uaromee noropeHue 11 noHsATH U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKA"

Ob6o6maroree noropenue 11 noHsATUit 1
MeTOJ10B Kypca reomerpun 10—-11 knaccos,
cucreMaTu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX TeNI"

Ob6o6maroree noropenue 11 noHsATUit 1
MeTOJ10B Kypca reometpun 10—11 knaccos,
cucreMaTtu3zanus 3Hanuil: "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tl

93

Hrorosast koHTpOIBHAs paboTa

94

Wrorosas KoHTpOJIBbHASA paboTa

95

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
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97

3HAHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

HcTopus pa3BUTHS CTEPEOMETPUH KaK

HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B PA3BUTHHM COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI
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101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH Kak

HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

* MaTeMaruka: anredpa ¥ Hauajla MaTeMaTHYECKOro aHaiau3a, reomerpus, 10 kiacc/
Koznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noa penakuuei Koznosa
B.B. u Hukutuna A.A., O0111ecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO «Pycckoe
CJIOBO - YUCOHUK»

* MaTtemaruka: anredpa v Hauajla MaTeMaTUYECKOr0 aHainu3a, reomerpus, 11
kiacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noa pegakiuei
Ko3znosa B.B. u Hukutrna A.A., O0111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO

«Pycckoe cioBo - yueOHUK»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






