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HOACHUTEJBbHASA 3AITNCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILlero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOKHOCTh U3yYeHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOTO LUKIa. IIOCKONBKY JIOTMYECKOE MBILIUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETpUH, TpHU
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHHMM LENOYKH JIOTMUECKHUX YTBEP)KICHUH IPU pPELICHUH
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilenb ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriiyOJI€HHOM YypOBHE —
pa3sBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TNPU H3YYEHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH mIpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NecTBUH, creun(UYHbIX €OMETPUH, U HEOOXOJUMBIX JUIsl YCHELIHOIo NpOo(hecCHOHAIBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriyOJIEHHOM YPOBHE, pacCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacllupeHue MpEeACTABICHUS O TIEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpHl H
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHE NOHATHHHOrO anmapara mo paszgeny «CrepeoMeTpus» ydeOHOro
Kypca reoMeTpHH;

dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (POpMyd U yYMEHUE UX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX U B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYHMPOBATh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue MOHUMaHUS BO3MOYKHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJIM AKCMOMATHUKM IPH TPOBEICHUU
pacCyXIeHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAaMH JI0KAa3aTeIbCTB M AJITOPUTMOB pEILIEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTelIbHBbIE PACCYKIEHUS B XOJA€ pEeLIeHUs
CTEpEOMETPUYECKHUX 337a4 M 3aJad C [PaKTUYeCKHM CoJiep)KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUsIT O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yJaroImuxcsi, MO3HABATEIbHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEallbHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUSAMU yueOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsMBle M IIOCKOCTH B NPOCTPaHCTBE», «MHororpaHHukmu», «Tena
BpallleHus», «BEeKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «JBIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMEThb ONEPUPOBATH IMOHITUIMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriy0néHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpenenseTcss He TOJbKO M0 COJAEpXKATENbHBIM JIMHUSM, HO M IO TrojaM oOOy4YeHWUs.



CogmepxaHue  00pa3oBaHHUs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yidbTaTaM  OCBOCHUS
®denepanbHOil pabovell MPOrpaMMBbl, pactpeAeIEHHBIM 110 ToAaM 00ydYeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. JTO TMO3BOJISIET OPraHW30BaTh OBJAJICHHUE TI'E€OMETPUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIATENbHO, C COOJIIOJICHUEM NPUHIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYIO CHCTEMY TI'€OMETPUYCCKHX
MPEJICTABICHUA O0YyJYaroNIuXcs, paciupsis U yriayomnss e€, oOpa3ys MpOYHbIC MHOXKECTBEHHBIC
CBSI3H.

[Tepexo kK M3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3nath ycuoBus s quddepeHIranud  oOydeHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX  MpOrpaMM, O00eCHeunTh yrIIyONEHHOE U3yuyeHHE TEeOMETPHHM  Kak
COCTABJISIONICH y4eOHOTO MpemMeTa «MaremaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oyayuied npodeccuu, odecrednBas MPEEMCTBEHHOCTh MEXAY OOIMIMM U TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro Kypca «['eomerpus» Ha yriyOn€HHOM ypoBHe oTBomutcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heneno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHblIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. IlonaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnoioKeHUE MPAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaAIICIbHbIE U
cKpemuBaromuecs npsamsele. [IpuzHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IMApajUICIIbHBIE IPSAMBIE B IIPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpSAMBIX, MApaJUIEIbHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe U IEHTpAJIBHOE
pOeKTHpOBaHue, n3odpaxkeHue uryp. OCHOBHbIE CBOMCTBA MapajIEIbHOTO MPOEKTUPOBAHMSL.
N3o6paxenue ¢puryp B napajuiebHOM NpOeKIHU. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YroJl
MEXAYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIOCKOCTEN: NapalljlelbHbIE IUIOCKOCTH,
CBOMCTBA MapaJUIeNIbHBIX MIIOCKOCTeH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpajap, NapalIeNICIUIIE]], TIOCTPOCHUE CEYCHUN.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSPHBIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE M IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKynsp U HaKJIOHHBIE: PaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (GUTyphl Ha MIOCKOCTb.
IlepneHqUKYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIA YTOJ1, IMHEWHBIN
yYroa JBYI'PaHHOrO yria. TpéXrpaHHbelii W MHOrorpanHeie yriabel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuKu

Bunbl MHOrorpaHHHKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipum3ma: n-yronapHas npusMma,
npsMasi U HaKJIOHHAas NPHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajuleNIeNuNel W ero cpoWcrBa. KparTyailluime Nyt Ha HOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi NMpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MIpaBUIBLHOM NUpamubl. [IpaBuiibHBIE MHOIOIpaHHUKH: IpPAaBUIIbHAs IPU3Ma W IIpaBUJIbHAs



nupamu/a, MpaBuibHas TPEyrojbHas MUpaMuaa U IpaBUIbHBIN TeTpasap, kyO. [lpeacrasienue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NTOAEKA3P U UKOCAIP.

Brruucrnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHainu, yrisl. [lmomans 60xkoBoi
MOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTU MPSAMOM NPHU3MBbI, IUIONIA[b OCHOBaHMi, Teopema o
OOKOBOHM IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OTPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHMMETpHUs NapajUielenunena, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON TUPAMU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHst: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBOIOJIO0XHO HANpPABICHHbIE BEKTOpPbI. PaBEHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpaMHU: CIOKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHE BekTopa Ha uyucio. CBoiicTBa ciokeHuss BekTopoB. (BoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue komiuiaHapHble BeKTOpbl. [Ipu3Hak KoMIuIaHapHOCTH
Tpéx BekTopoB. IIpaBuiio mnapamnenenunena. Teopema O pa3jloXKEHUM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM  BeKkTOpaM. [IpsAMoyronpHasg cucTteMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MeXAy KOOpAMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHsATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IIOCKOCTH, KacaTelnbHasl TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muimuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6BéMm. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactsus u3 He€. OObEM NpsIMOM M HAKJIOHHOM HPU3MBI, LWJIMHIpA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanuu Ten BpalieHuss W MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojio muiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OITMCAHHOT'O OKOJIO cpephl, chepbl, BIUCAHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUS.

[Tnomane MOBEPXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpaHcTtBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue monodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHMKOB W TEJd BpalICHUS: CEYEHHUs IMIIMHApA
(mapayulebHO W TEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjiesibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYEHMs 11apa, METOJbl MOCTPOCHMSI CEYEHHI: METOJ CJeOB,
METO]] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXE€HHs. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. Koopa1uHaTHO-BEKTOPHBII METON MpH
pEeIIeHNU T€OMETPUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XKCHUH. Buabl NBWKEHMI: INapajUIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUs,



3epKajibHasi CHMMETPHS, TIOBOPOT BOKpYT npsimoil. [IpeobpazoBanus nogodus. Ilpsmas u chepa
Ditnep



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIW YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIETO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, HMCIOJIb30BAHUE J3THUX JOCTHXKEHUH B
JIPYTUuX HayKax, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHUBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHMYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUuH, BOCIHPUUMUYHUBOCTh K
MaTeMaTUYECKUM acCIeKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pusuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3HUecKas akKTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTb K TPY/Iy, OCO3HAHHE IIECHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM chepam
npohecCHOHANBFHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peannu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhI, TOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMATHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIM3ALIUH,
OBJIQJICHHE SI3BIKOM MATEMATHKUA U MAaTEeMaTHYECKON KyJIbTYpOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B IpyIIIIE.

METANPEAMETHBLIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS



ba3oBble Joruveckue aeicTBUs:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIC MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUK, OCHOBAHUA [UIsi 00OOILIEeHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOpeuHs B (akrax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAsaratb KPUTCPUU IS BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JJOKA3aTEbCTBA MAaTEMATUUYECKUX YTBEPKIACHHUU (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus YydeOHOM 3adauu (CpaBHHUBATh HECKOJIHKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CAMOCTOSITETILHO BBIJCIICHHBIX
KPUTEPHUEB).

ba3oBble ucciegoBare/bCKue AeiCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIECHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSIMHU, IIPOIIECCaMHU;

CaMOCTOSTENbHO (GOPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000IIIEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
peuieHus 3a1auu;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHKOB  Pa3lUYHBIX THUIOB, AaHAaIU3UPOBATbH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THMYHBIX BHJIOB U  (QopMm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA

Oo0menne:

BOCIIPUHUMATHL ¥ (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMH U TEISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKD TOYKY 3PEHHUS B YCTHBIX M MHUCHhMEHHBIX
TEeKCTaX, JaBaTh TMOSICHEHUS 110 XOJy PEHICHUs 3aladyd, KOMMEHTHPOBATh IMOJYYCHHBIH
pe3ynbTarT;

B X0j/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAAaeMOW TEMBbI, MPOOIEMBI,
perraemMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIC HA MOMCK PEIICHHs, COMOCTAaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jMyue M CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;



MPEJCTaBISITh PE3yAbTaThl PEHICHHs 3aJla4yd, DKCIEPUMEHTAa, HCCICIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3alad Mpe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble YHHBepPcaJIbHbIe yUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI peUICHHH ¢ yu€TOM HOBOM MH(OpMALIIH.

CaMOKOHTPOJIb, SMOLUOHAIBHBIH HHTEJIEKT:

BJIa/ICTh HaBBIKAMH [MO3HABATENIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICIUTENBHBIX ITPOIIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yibTaTa pelleHus MaTeMaTUYeCKOM 3a1auu;

NpPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBHCTB, JNaHHBIX, HANJEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH IPUYHHBI
JOCTIDKEHUSI WM HEAOCTIDKEHHsI Pe3yJIbTaTOB JESATEIBHOCTH, HAXOAWUTh OIIMOKY, /JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAUBUAYAIbHOU pabOTHI IpU
pemieHNH y4eOHBIX 331a4, NPUHUMATh [€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpeienarTh BUABI padoT, JTOTOBapHBaThCs, OOCYKIATh
MIPOIIeCC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPyNMHOBBIX (opMax paboThl (00CykIeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYpPMBI» W HWHBIC), BBHIMOJHATH CBOIO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMH B3aMMOICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHBI
K xoniry 10 kiacca o0ydaromuiicss HAy4UuTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MIPOBEJICHNN MaTeMaTHYECKHX PACCYKICHUM;

® [PUMEHSATh AKCHOMBI CTEPEOMETPUU U CJIEICTBUS W3 HHUX TIPH  PEHICHUU

reOMEeTPUUECKUX 3a]1a4;
e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHUE TPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, NMPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO OMEPUPOBATH MOHSATHSIMH, CBA3aHHBIMHU C YIJIaMHU B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSAMOM U TUIOCKOCTBIO;

e cBOOOIHO OTIEPHPOBATH OHSATHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpU3Ma, IMHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iIaccu(UIUPOBATH MHOTOTPAHHUKH, BBIOUPAst OCHOBAHUS IS KIIACCUDUKALINN;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

®  BBINOJIHATH MapajljIeNIbHOE, [IEHTPAIbHOE M OPTOTOHATILHOE MPOCKTHPOBaHUE GUTYp HA
TJIOCKOCTh, BBITIOJHATH N300pakeHus pUryp Ha MmiIoCKOCTH;

® CTPOWUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIOJIHATH (BEIHOCHBIC)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXy, COOKY,
CHH3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEM MHOTOTPaHHMKOB (IpuU3Ma, MUPaMHJIA),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QopMyT;



CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOPAMY;

pelmars 3aJa4d Ha JJOKAa3aTelbCTBO MAaTEMaTHMYECKHX OTHOIICHHH W HaXOXACHHE
FEOMETPUYECKUX  BEJIWYMH, [PUMEHSSA HU3BECTHbIE METOABbl IPU  pPELICHUU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOIrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1aY;

U3BJICKATb, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTeKax u
PUCYHKaX;

IIPUMEHATH IIOJIy4CHHBIC 3HAHMS Ha IPAKTUKE: CpPaBHHBATh M aHAJIM3UPOBATH
pealbHble CUTYyallud, PUMEHATh U3YYCHHBIC NOHATUA B IPOLIECCE IOMCKA pELICHUSA
MaTeMaTH4eCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJICIMPOBATh PEaJbHBIC CHUTYaIUd
Ha s3bIKE TIE€OMETPHUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
FEOMETPUUECKUX TMOHATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYeCKHe
3a/1a4y, CBA3aHHBIEC C HAXOXKIECHUEM I€OMETPUYECKUX BEIINYUH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHS I'€OMETPUM KaK COCTaBHOM
yacTu QyHIAAMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBO6OI{HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHI{queCKOﬁ, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

OIEpUPOBATh MOHATHUAMH, CBA3aHHBIMHU C TEJIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
IMMOJIYYCHHA TCJI BpAllICHUA,

KJIaccu(UIUPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs, OOBEMBI U
Iomaiun HOBerHOCTCﬁ MHOT'OI'paHHUKOB W TCJI BpalllCHUA, TCOMETPUUCCKHUX TCII C
npUMeHeHHeM (opMyIT;

CBOOOJIHO OMEpUPOBATh MOHIATUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cepy U ONUCAHHBIA OKOJIO cepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BpPAILlEHUS;

BBIYUCIIATE COOTHOICHUA MCKAY IUIOIIAIsIMU HOBerHOCTeI\/'I 1 00BEMaMu HOI[O6HI>IX
TeJI;

n300pakaTb HU3y4daemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUECHHUs
TeJ BpalleHHUS;

U3BJIEKATb, UHTEpOpPETHpOBaTh W NpeoOpa3oBbIBaTh  MH(POPMAIUIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONIEPALIMH HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJMHAT;

p€miate TCOMCTPHUYCCKUEC 3aJjladyd Ha BBIYHUCICHUC YITIOB MCEXAY IMPSAMBIMHA U
IUIOCKOCTSIMHM, BBIYMCICHHE PAcCTOSHUM OT TOYKM [0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA NP PELICHUH;



CBOOOJHO OIEPUPOBATH TMOHSATUSMH, CBSI3AaHHBIMU C JBUKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUI;

BBHITIOJHATh M300paKeHUsST MHOTOTPAHHUKOB M TEN BpPAIICHUS MTPH MapaJlIe]IbBHOM
MepPEeHoCce, IEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHH, TPU MMOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W TeJ BpAIICHUS: CEUYCHHS IHIIMHIpPA
(mapasmuieNnbHO M MEPHEHANKYIISIPHO OCH), CEUCHHs KOHYca (IapajljiebHble OCHOBAHUIO
U IIPOXOJsIIKe Yepe3 BEPIIUHY), CEUCHUS 1I1apa;

UCIIOJIb30BAaTh METOBl TIOCTPOCHUS CEUEHUH: METOJA CJEIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuuYecKue (akThl Ui pEIICHUS CTEPEeOMETPUYECKHX 3ajad,
MPEIOJIaraoIiuX HECKOJIbKO LIAroB PeLIeHUs], €Clid YCJIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOW W HESIBHOU (hopMe;

pemate 3aJayd Ha JOKA3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH W HaXOXICHUE
TEOMETPHYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMCHSTh TIIOYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOWCKA pEIIeHUs MaTeMaTH4ecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICTTMPOBATh pealbHBIC CUTYAIlUU HA S3BIKE TEOMETPHH, HCCIIEI0BATh TTOCTPOCHHBIC
MOJIEJIM C UCHOJIB30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpeM, almapara anreopsl,
pemIaTh MPaKTUIECCKHUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPUICCKIX BEITUYNH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuecTBo vacoB DIIEKTPOHHBIE
Ne (uncpoBrie)
i HaumenoBanue pa3ienoB U TeM IpOrpaMmbl Beero KOHT%OJIBHBIG HpaKTgIHGCKHe 06pazOBATETbHEIE
paboThI paboThI pecypesI
https://m.edsoo.ru/2d8a9¢
1 BBenenue B crepeoMeTpuio 23 1 99
) B3aumHoe pacnonoxeHue npsiMbix B 6 1 https://m.edsoo.ru/1a2520
MIPOCTPaHCTBE f6
3 [TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEHN B 3 https://m.edsoo.ru/2e18f2
IIPOCTPAHCTBE 35
4 [lepneHIUKYISIPHOCTD NPSAMBIX U 75 https://m.edsoo.ru/f85bfc4
MJIOCKOCTEN B IPOCTPAHCTBE 6
5 Vel U paccTosHUS 16 1 Eitps://m.edsoo.ru/6b6lb2
6 MEHororpanHHKH 7 1 ?gtps://m.edsoo.ru/ZdZ%S
7 BeKTOpPE B IPOCTAHCTEE 12 Ettps://m.edsoo.ru/Scaefcl
3 [ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs 5 ’
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

KonunuecTBo yacos
Ne 11/t HaumenoBanue pas3zaeinos u teM K I OnexTpoHHbIe (1IU(POBLIC)
B MIPOrpaMMBbI Bcero OHTPOJILHDIC PAKTMACCKAC o 5hasoBaTenbHbIe pecypesl
paboThI paboThI
1 AHanuThueckas reoMeTpust 15 1
2 Hosroperne, 0bobuente 15 1 https://m.edsoo.ru/2d24e873
CUCTEeMAaTH3alHsl 3HAaHHHA
3 OO0BEM MHOTOTpaHHHKA 17 1 g]tjtps://m.edsoo.ru/7ad002
4 Tena Bpamenns o4 1 il‘itps://m.edsoo.ru/6054b8
5 [Inomaau noBepxHOCTU U OOBEMBI 9 1 https://m.edsoo.ru/26a03f
KPYTIIbIX TEJ b7
6 JIBrkeHUA 5 1
7 [ToBTOpenue, 06001IeHUE U 17 )
cHUCTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
MMOYPOUYHOE IIJTAHUPOBAHUE
10 KJIACC
K
Ne Tema vboKa KOHH%CTBO qaco; [ara DJEeKTPOHHBIE IUPPOBBIE
n/m P Bcero OHTPOIIBHDIC PAKTHHCCKHUC  povyenns | 0GpasoBaTelbHBIE pecypeHl
paboThI paboThI
OcHOBHBIE TIpaBUIIa N300paKECHUS HA https-//m.edsoo.ru/aeccT?
1 PHUCYHKE MJIOCKOCTH, MapalIeIbHbIX 1 od
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka -
2 [ToHsATHS cTEpEeOMETPHUH: TOUKA, 1 https://m.edsoo.ru/2d8a9¢




npsiMasi, MI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeIIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAIHNECA

https://m.edsoo.ru/db685¢e

3 IJIOCKOCTH, NEpECEKAIOLINECS NTpsAMas U 7
IUIOCKOCTB; TIOJIYIPOCTPAHCTBO -
[TonsaTus: nepecekaromuecs
4 TUTOCKOCTH, TTEPECEKAIOIINECs TpsMast 1
IUIOCKOCTh; TOJIYIPOCTPAHCTBO
MHOFOEpaHHHKH’ H300parxeiie https://m.edsoo.ru/a63959
5 MPOCTEUIIHNX MPOCTPAHCTBEHHBIX od
¢buryp, HeCyIeCTBYIOIHNX 00BEKTOB =
MHororpaHHUKH, U300paKeHHne
6 MIPOCTEUIIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIIHNX 00BEKTOB
https://m.edsoo.ru/OccS5c4f
AKCHOMBI CTEPEOMETPHH U TIEPBBIC €
7
CIIEICTBUS U3 HUX https://m.edsoo.ru/239¢c8¢
b4
3 AKCHOMBI CTEPEOMETPUH U TIEPBHIE https://m.edsoo.ru/65c6b1
CIIEICTBUS U3 HUX 06
AKCHOMBI CTEPEOMETPHHU U TIEPBbIE
9 ciencTBus n3 HuX. CriocoObI 3a1aHns https://m.edsoo.ru/258fc2
NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE. 45
O003Ha"eHUS IPSMBIX U TUIOCKOCTEH
N306paxenune ceyeHnil nmupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOIAT
10 yepe3 ux péopa. M3obpaxenue

MepecevyeHus MOJIYYEHHBIX TIIOCKOCTEMH.
PackpammBanue mocTpoeHHbBIX
CEUYECHHI pa3HBIMH I[BETAMU




11

N300paxkeHne ceueHmi mipamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TIPOXOJISAT
gyepes ux péopa. M3o0paxenue
MepeceueHUs MOIYUYCHHBIX IIIIOCKOCTEH.
PackpammBanue nocTpoeHHbIX
CCUCHHI Pa3HBIMH IIBETAMHU

12

13

N3o0pakeHue ceueHn MIpaMuIbl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepECeYCHMS TTOJIYUCHHBIX TIOCKOCTEH.
PackpanmBanue mocTpOeHHbBIX
CCUCHUH Pa3HBIMHU I[BETAMU

N300paxkeHne ceueHui mupamMuIbl,
Ky0a 1 PU3MbI, KOTOPbIE TIPOXOIST
yepes ux péopa. M3o0paxkenue
MEePECeUCHUs MOYUYCHHBIX MIIOCKOCTEH.
PaCKpaHII/IBaHI/Ie HOCTpOCHHI)IX
CCUCHHIA Pa3HBIMH IIBETAMHU

14

15

Mertona cieoB Ui HOCTPOSHUS
CEYECHMI

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

16

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoICTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

17

ITocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh IMAroB MOCTPOCHUS

18

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3aHue BEIHOCHBIX YEPTEXKEN U




19

3aIlMCh 1aroB NOCTPOCHUA

ITocTpoeHue ceyenuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAroB MOCTPOCHUS

20

21

22

23

24

25

[Toctpoenue ceueHuii B nupamue,
KyOe 1o Tpém Toukam Ha pEdpax.
Co3aHue BEIHOCHBIX YEpTEkKEN U
3aMuCh MIaroB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3KaXx.
[Tonobue TpeyroabHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX HA
BBIHOCHBIX yepTexax. Mcropus
pa3BUTHS IUIAHUMETPHUH U
CTEPEOMETPUHU

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnionokeHue npsmsIx B
npoctpancTse. CKpenBaronyecs
npsMeble. [Ipu3Haky CKpemnBaronuxcs
npsambix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

Teopema o CylieCTBOBaHUU U
€IMHCTBEHHOCTH NPSIMOU
MapajuIeIbHON TaHHOW IIPSIMOW,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIEH Ha
JaHHOM npsmoi. Jlemma o
MIEPECCYCHUH MTAPAIIEIBHBIX MTPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/1a2520
f6

https://m.edsoo.ru/93ad36
b3




26

[TapamienbHOCTB TPEX NMPSIMBIX.
Teopema o Tpéx napanenbHbIX
npsmbIx. Teopema o CKpelmBaromuxcs
IPSIMBIX

https://m.edsoo.ru/ee1d19
b9

27

[TapanmnensHOe MPOSKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA apaJLJICILHOTO
npoektupoBanus. 3o00paxeHue
pa3HbIX (GUTYpP B MapaJICITbHON
MIPOEKIINU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMUA CTOPOHAMH. YTOJI
MEXy NPSMbIMU

https://m.edsoo.ru/9f4071
b9

29

30

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacroI0KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCT NPSIMOM U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTU MPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

https://m.edsoo.ru/2e18f2
55

31

32

I'eomerpuueckue 3anaun Ha
BBIYMCIICHHE U I0KA3aTENbCTBO,
CBSI3aHHBIE C MaPAJUIEITBHOCTHIO
MPSAMBIX U INTIOCKOCTEN B TPOCTPAHCTBE

[TocTpoenue ceduenust, MpOXOIAIIETO
yepe3 JAaHHYIO NPSIMYI0 Ha YepTexXe U
MapayIeIbHOIO IPYTrOM MPSIMOiA.
Pacuér oTHOIIEHU

https://m.edsoo.ru/1d434d
of

33

[TapatenpHas NpOeKLUs, IPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHHH KyOa 1
napauienenunena. CBoicTaa
napajuiesIenure1a i MpU3Mbl

https://m.edsoo.ru/2e18f2
55




34

IMapannensHele iockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

https://m.edsoo.ru/2e18{2
55

35

Teopema o mapaieIbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON NJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

37

38

CaolicTBa napajuiebHbIX MJIOCKOCTEH:
0 MapaJuIeIbHOCTHU MIPSMBIX
MepECeUCHUs IIPU NEPECCUCHUU ABYX
IapaJUIEIbHBIX INIOCKOCTEN TPEThen

CaoiicTBa napamienbHbIX MIIOCKOCTEH:
00 oTpe3Kax HapajjiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY M1apalIeIbHBIMUA
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSIMON
C ABYM: MapaljICJIbHBIMHA IJIOCKOCTAMUA

[ToBTOpenue: reopema Iudaropa na
IJIOCKOCTH

https://m.edsoo.ru/b19f6a
5d

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Oacl1c
95

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesnenuneaa

Brruncnenue JUIMH OTpe3KOB B Ky0Oe U
IIPSIMOYTOJIBHOM TapajuieyIenuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

[lepneHMKyISAPHOCTD NPSMON U
rockoctu. [IpuzHak
HEPIEHIUKYJIAPHOCTU IPSIMON U
IIJIOCKOCTH

https://m.edsoo.ru/f85bfc4
6

https://m.edsoo.ru/79165d
15




44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

46

[InockocTH U neprneHINKyIIpHbIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX
[1nockocTy ¥ epHEHAUKYISPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/7d1883
4b

47

[leprieHAuKyNIAp U HAKIOHHAs.
[TocTpoeHune nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

https://m.edsoo.ru/33c477
d3

48

[leprieHAMKyYNIAp U HAKIOHHAS.
[TocTpoeHune nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

https://m.edsoo.ru/66fefad d

49

Teopema o TpEX neprneHANKyIIpax
(mpsimast 1 oOpaTHasi)

50

51

Teopema o Tpéx nepneHAUKYIsIpax
(npsiMast u oOpaTHas)

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMU

52

[Touck neprneHIMKyISPHBIX TPSAMBIX C
IIOMOIIBIO ITEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

https://m.edsoo.ru/dbee22
bc

53

OpTOFOHaJ'IBHOC IMPOCKTUPOBAHUC

54

55

[Toctpoenue ceuenunii kyda, MpU3MBlI,
IIPaBWJIbHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHON MPOEKIINHU
[Toctpoenue ceuenunii kyda, MpU3MBlI,
IIPaBWJIBHON NMUPAaMUABI C IIOMOILBIO
OPTOTOHAJIBLHON MPOEKIINU

56

CummMeTpus B IPOCTPAHCTBE
OTHOCUTENBHO TIOCKOCTH. [1nockoctu




57

58

CUMMETPHUH B MHOTOI'PAHHUKAX

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

59

60

61

62

63

IIpaBuiibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKHU 10 MIOCKOCTH

CriocoObl OIYCTUTh HEPIEHANKYIISPDI:
CHUMMETpPHS, CIBUT TOUKHU 110
NapaJuIeJIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

KonTponbhas padota "B3aumnoe
pacroyio’keHue MPsIMbIX U MIIOCKOCTEN
B IIpocTpaHcTee”

[ToBTOpEHME: Yyroy Mexay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo.ru/6b61b2
b4

64

IloBTOpEHME: Yron Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METObI BBIYUCICHUS
yIila MEeXIy NMPsSMBIMHU B
MHOI'OIPaHHUKAX

66

JIByrpanHnsblii yroia. CBoicTBO
JMHENHBIX YIIIOB IBYTPAHHOIO yria

https://m.edsoo.ru/5fa0b3
ce

67

[lepnenukynsipHbIE IIOCKOCTH.
CBoiicTBa B3aNMHO
NEPIEHIUKYISIPHBIX IUIOCKOCTEN

https://m.edsoo.ru/ec3e2d
a3

68

[Ipu3Hak nepneHauKyJISpHOCTH

https://m.edsoo.ru/ba75dc




IIJIOCKOCTEM; TeOpeMa O MPAMOU
IepeceyeHus JIByX IIOCKOCTEH
NEPIEHUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpsimoyTrobHBIN TTapasuIeIenuIe]T;
KyO; U3MEpPEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO TTapasuiesienumneia

70

Teopema o nuaronanu
IPSIMOYTOJIBHOTO MapajuleIenuIena u
CJIeICTBUE U3 HEE

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
MMpsAMBIC, MapaAJUICIIbHBIC IIJIOCKOCTHU B
CTAHAAPTHBIX MHOT'OI'paHHHUKAX

73

74

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEUIUBAIOIINXCA MPSMBIX,
paccTosiHue MEXY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MIPOCTBIX CUTYAIUSAX

Paccrosame oT TOUKH J0 IINIOCKOCTH,
PacCTOSAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

Beluncienne paccTossHUN MEXKIY
CKPELIMBAIOIIHUMUCS MPSIMBIMHU C
IIOMOILBIO NIEPIIEHANKYJISIPHON
IJIOCKOCTH

TpéxrpaHHbIi yroy, HEpaBeHCTBA JUIS
TPEXTpaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

77

DNeMeHTHI CPepUIeCKOi TeOMETPHH:
reojie3nYecKue JJMHUU Ha 3emiie




KonTponbnas padora "YTisl u

78 paccrosaHus"

79 CucremaTu3alnus 3HAaHUI https://m.edsoo.ru/2d24e8
"MHOrorpaHHHK 1 €ro 3J1€MeHThI" 73

30 IInpamupa. Buael nupamun.
[IpaBuibHas nupamuia

]1 [Tpusma. [Ipsimast 1 HaKJIOHHAS https://m.edsoo.ru/b4ad63
npusMmbl. [IpaBunbHas mpu3ma ad

32 [Ipsimoii napamienenunen, https://m.edsoo.ru/8a7beb
MIPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 83

33 Boinyxkiible MHOTOrpanHuku. Teopema https://m.edsoo.ru/074c88
Diinepa 65

34 g;ﬁ?gﬁgﬁg&gﬁ:ﬁnm Teopema I61t5tps://m.edsoo.ru/074088
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU -
KonTponbnas pabota

85 "MHororpaHHuKu"

36 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B https://m.edsoo.ru/5caefcl
TIPOCTPAHCTBE b

’7 CyMMa BeKTOPOB }91ttps://m.edsoo.ru/23f4f08

88 Pa3HocTh BEekTOpOB

89 [IpaBuno mapannenenunena

90 YMHOXEHUE BEKTOpa Ha YHCIIO zlt)tps://m.edsoo.m/dee379
P JKEHHE BEKT I HCY TPEX

ol . :;:gp :B, Hee ermZEfnxOB(Sc?;[H(C)% pe ngs://m.edsoo.m/a28fd7
IJI0CKOCTH L~

https://m.edsoo.ru/48db70
92 CkansipHO€ IpOU3BEIEHUE sg
93 Brruncnenue yria Mexy BEKTOpaMH B https://m.edsoo.ru/d3alfe

MIPOCTPAHCTBE

30




https://m.edsoo.ru/5a8279

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 00
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMHU 1
96 [Ipocreiimne 3aga4n ¢ BEKTOpaMu 1
97 [Ipocreiimune 3aga4u ¢ BEKTOpaMHU 1
98 O060011eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHAS paboTa 1 1
101 HToroBasi KOHTpOJIbHAS paboTa 1 1
102 O06o0muIeHne U cucTeMaTu3aIys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
11 KIIACC
Ne Tema ypoka IIEEE;I;(G)JCI:;ZIZaCO;paKTquCKI/Ie [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bcero U3ydeHus  0o0pa3oBaTeiIbHbIE PECYPCHI
paboThI paboThI
IToBTOpenue teMsl "KoopauHarsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
mpocTpaHcTae”
> IToBTOpenue temsl "CkassspHoe 1
IIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Tems! ""Bpranciienue yria 1
MEX/1y BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpEeHUE TeMBI "YpaBHEHME
4 MPSIMOM, IPOXOIAIIEH Yepe3 1B 1
TOYKH"
5 YpaBHEHUE IOCKOCTH, HOpMaJlb, 1

YPaBHCHHC INIOCKOCTHU B OTPE3KaAX




VYpaBHeHHUE JIOCKOCTH, HOPMAaJb,

6 ypaBHEHHE IJIOCKOCTH B OTPE3Kax

7 BektopHoe npousBeneHue

3 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE
MporpaMMHUpPOBaHUE

9 JInHelHbIE HEPABEHCTBA, JIMHEMHOE
MIPOrpaMMUPOBAHHE

10 AHanuTUYecKue METObI pacuéTa yria
MEXy MPSMBIMUA B MHOT'OTPaHHUKAX
AHanuTHYeCcKue METObI pacuéTa yria

11 MEXAY TIJIOCKOCTSIMH B
MHOTOTpaHHUKAX

12 ®dopmyra pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOP/AMHATaX

13 Haxosxnenue paccTostHul OT TOUKH 710
IJIOCKOCTH B Ky0e

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
MJIOCKOCTH B IPABUJILHOM MUPAMHUJIC

15 'I'<0HTpOJ'II)Ha$I pabora

AHanutnueckas reomeTpus”

] ~ CCUcHS MHOTOPAHHHKOD: https://m.edsoo.ru/2d24¢873
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHnss MHOTOTPaHHUKOB:

18 CTaHJIapTHBIE INIOCKOCTH,
MepecevYeHMs MPSIMBIX U TIOCKOCTEH

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 HapajUIenLHHe NPAMBIE 1 IIOCKOCTH:
pacuéT OTHOIIEHUHN

21 [TapannenpHbIE IPSMBIE U TNIOCKOCTH:




YIJIBI MEXKY CKPELIMBAIOIIMMHUCS
MPSIMBIMUA

22

[leprnieHiuKynsgpHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEePIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUU
MHOTOTPaHHUKOB

23

[leprnieHIuKyNsIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MIePIeHIUKYIIApaxX

24

[leprnieHIuKyNpHBIE IPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHue: momamm
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
iomaaen, cooopakxeHust moao0ous

https://m.edsoo.ru/37d841

57

26

27

28

29

30

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (hOPMYJIbI 7151
TJI01AIeH, COOOpaKEHUSI TIOT00MS

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (hOPMYJIbI 7151
TJI0IIA IeH, COOOpaKEHUsI TTOT00MS

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCcTH, COOOpaXeHUs MOA00H S

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCcTH, COOOpaXeHUs MOA00HUS
KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOT'PaHHUKOB"

https://m.edsoo.ru/5603e3
0Ob

31

O06BeéM Tena. O0BeM MPSIMOYTOIBHOTO

https://m.edsoo.ru/7ad002




32

napajijiejacnuicaa

3ana4yn 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPHCEKIIUH yriia

33

CrepeoMeTpHUYCCKHE 3a/1a4H,
CBS3aHHBIE ¢ 00BEMOM
IPSIMOYTOJIBHOTO MapajuIesenuieaa

34

[TpuknaaHbIe 3a0a9H, CBSI3aHHBIE C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapauiesenuea

35

36

O0BEM npsAMOI TPU3MBI

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB
MPSAMOU MPU3MBbI

https://m.edsoo.ru/1e0538
90

https://m.edso00.ru/798536
08

37

38

39

40

41

[TpuknaaHble 3ajauu, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

Brrunciieaue 00bEMOB TET C

IIOMOIIBIO OHpeHeHéHHOFO HUHTETpaia.

OO6bEM HaKJIOHHOH MPU3MBI
Brruncnenue 06b€MOB Tel ¢

IIOMOIIBIO OHpeHeHéHHOFO HHTCrpaia.

O6bEM upaMuIbl

®opmyrna 00bEMa MUpPaMHIbL.
OTtHolieHNEe 00BEMOB TUPAMU] C
00IIUM yTIIOM

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
OOIIKM YTJIOM

https://m.edsoo.ru/235171
b3

https://m.edsoo.ru/f47dfef d

https://m.edsoo.ru/79¢103
12

42

CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C 00bEMaMU HaKJIOHHOM
MIPU3MBI

43

CrepeomeTpuueckue 3aauH,

https://m.edsoo.ru/2faadc3 £




44

45

46

CBSI3aHHBIE C 00bEMaMU TUPAMU/TBI

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBI

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM
MAPaAMU/IBI

[Tpumenenne 00bEMOB. Brruncienue
pacCTOAHUS 10 TIIIOCKOCTH

https://m.edsoo.ru/482d3f
51

47

48

KonTponbnas padota "O0bém
MHOrorpaHHuka"

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yroIIne UIHHIPHIECKON
MOBEPXHOCTH

https://m.edso00.ru/6054b8
cl

49

Hunusap. Ipsamon kpyrosou
nunuHAp. [lnomane noBepxHoCTH
LWIMHIpa

https://m.edsoo.ru/188{62
16

50

KoHnnueckasi moBEpXHOCTb,
oOpa3zyromire KOHMUYeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/c94ba0
9b

51

52

Ceuenne KoHycCa MJIOCKOCTHIO,
MapauIeIbHON TIIOCKOCTH OCHOBAHUS
VY ceuénnblii konyc. M3006paxkenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

https://m.edsoo.ru/897dd3
b2
https://m.edsoo.ru/1468ba
b3

53

[Tmomaae 60KOBOI TOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54

55

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHUEM CEUCHUN MIMHIIPA,
KOHYyca




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHYca

57

58

[IpukiagHblie 3a1a4m, CBI3aHHbBIC C
HATUHIPOM
[Ipukiaguelie 3aa4n, CBsI3aHHbBIE C
HAJTUHIPOM

59

60

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mmapa u chepst
IUTOCKOCTBI0. Buy u m3o0paxenue
mapa

https://m.edsoo.ru/0341bc
2b

https://m.edsoo.ru/bed12a
43

61

ITepecedenue cdepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IJI0CKOCThI0. By u n3o0paxenue
mapa

https://m.edsoo.ru/bc15f7f 2

62
63

64

65

VYpasuenue chepsl. [Lnomans chepsr u

e€ vacten
CummMmetpus cdepsl U mapa

CrepeoMmeTpuieCcKHe 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoi U 1apoM,
MIOCTPOECHUEM UX CEUCHHI
IJIOCKOCTBIO

CrepeoMeTprieCcKHe 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoi U 1apoM,
IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

HpI/IKHaI[HHe 3aga4u, CBA3aHHBIC CO




67

68

cdepoit u mapom

[ToBTOpEHUE: OKPY)KHOCTH Ha
IUTOCKOCTH, BHIYUCIICHHUS B
OKPY>KHOCTH, CTaHJapTHBIC TTOT00US
Paznuunrnie KOM6I/IHaI_[I/II/I TCI
BPAIICHUS] I MHOTOIPAaHHUKOB

69

70

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"
3anauu no teme "Tena v MOBEPXHOCTH
BpateHus"

71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

73

74

O06bem mummHapa. Teopema 00
00BEME MPSMOTO MIITHHIPA
Brruncienne 00EMOB TeI €
MTOMOIIBIO OTPEeIEHHOTO UHTETpaa.
O06BEM KOHYCA

IImomaay OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/26a03f
b7

https://m.edsoo.ru/5513d8
7b

75

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB
WIMH]IPA, KOHYyCca

76

77

[TpuknagHeie 3a1a4u MO TEME
"OO6BEMBI U MJIOIIAIU TTOBEPXHOCTEH
Ten"

O065BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdeprr. CTepeoMeTpuyecKie 3a1auy,
CBSI3aHHBIC C BEIYHCICHUEM 00BEMOB
1rapa, IrapoBoOTro0 CErMeHTa
IIIAPOBOTO CEKTOpa

https://m.edsoo.ru/d189bd
e2

78

[Ipukiiaguble 3a1a44 110 TEME




79

80

"O0BEMEI TeN", CBI3aHHEBIE C 00BEMOM
apa ¥ 1iomajso chepsl.
COOTHONICHUS MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX
Tell

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100um.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
TeJ | IJIOMIA/IeH TOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TENT"

https://m.edsoo.ru/810cf1 eb

81

82

83

JIBH>KEHUSI IPOCTPAHCTBA.
OtoOpaxkenusi. J|BrmKkeHus u
paBeHcTBO (uryp. Oburue cBoiicTa
NBIDKCHUHU

Buapl n1BuxkeHMI: napaiebHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IPSIMOM

[IpeobpazoBanus nomoodus. [psimas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3agaun Ha
MIPUMEHEHUE JBUKECHUS
Kontponbnas padota "BekTops! B
mpocTpaHcTae”

86

O6o06m1aromiee nosropenue 11
TOHSATUN U METOJIOB Kypca T€OMETPUH
10-11 knaccoB, cucTeMaTH3aIH
3HaHuil: "[lapaiienbHOCTh TPSMBIX U
IJIOCKOCTEN B MPOCTPaHCTBE"

87

Ob6o6u1aromee nosropenue 11
HOHSTHI ¥ METOJIOB Kypca TeOMETPHU




10-11 knaccoB, cucTeMaTH3aIHs
3HaHuii: "BekTopsl B npocTpaHcTse"

88

&9

O6o6maromee moropenue 11
MOHATHIA U METOJIOB Kypca r€OMETPUU
10-11 kmaccoB, cucTeMaTH3aIHs
3HaHuil: "BekTopsl B nmpocTpancTse"

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca reOMETpUU
10-11 knaccoB, cucTeMaTH3aIH
3HaHuii: "O0beM MHOTOrpaHHHUKA"

90

91

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucreMaTH3aIHs
3HaHuii: "O0beM MHOTOTpaHHHKA"

O6o0maromee mosropenue 11
MIOHATUH U METOJOB Kypca Fr€OMETPUU
10-11 knaccoB, cucTeMaTH3aIHS
3HaHui: "[lomany NoBEpXHOCTH U
00BEMBI KPYTIIbIX TET"

92

Ob6o06maromee nopropenue 11
MOHATUM U METOJIOB Kypca reOMETpUU
10-11 knaccoB, cucTeMaTH3aIHs
3HaHui: "[lomany MNoBepxXHOCTH U
00BEMBI KPYTJIBIX Tel"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpeHUEe, 06001IEHNE 1
cUCTEeMaTH3aInsI 3HaHUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMA OCHOBHOU

OBPA30OBATEJIbHOH ITPOI'PAMMBI
10 KJTACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiembie IpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHuUs

7

I'eomerpus

7.1

OHepI/IpOBaTB ITOHATHUSAMM: TOYKA, IIPsAMast, IIJIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX IIPU PELICHUU
reOMETPUYECKHX 3a1a4

7.3

OnepupoBaTh HOHATUSAMM: MApaLICNIBHOCTh M NEPIEHAUKYISIPHOCTb
HPSIMBIX U IJIOCKOCTEN

7.4

KnaccudunupoBaTh B3auMHOE pacloyioKEHUE NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUAMU: IBYTPAHHBIA yrojl, FpaHu ABYI'PAHHOIO YrIia,
peOpo ABYrpaHHOIO yIiia, TMHEHHBIN yroj ABYIPaHHOIO yIJia, TpajycHas
Mepa JIBYTPaHHOT'O yria

7.6

OHepI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PAHHUK, BI)IHYKJH)II;'I u HGBI)IHYKJII)H\/JI
MHOI'OI'PaHHHUK, 3JICMCHTBI MHOI'OI'DAHHHUKA, HpaBHJ’ILHLIfI MHOTI'OI'PaAHHHUK

7.7

PacniozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHMpaMuia, MpU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8

KnaccupunupoBare  MHOTOTpaHHMKHM, BbIOMpasi  OCHOBaHMS  JUIS
kinaccuukanuu  (BBIIYKJIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
IIPAaBUJIbHBIE MHOIOTDAHHUKH, IIpSMBICE W  HAKJIOHHBIE IIPU3MBI,
napasuJieJIenune bl)

7.9

OnepupoBatb MTOHATUSIMH: ceKyuas IUIOCKOCTB, CEYCHHE
MHOTI'OTPDaHHUKOB

7.10

OOBACHATH IIPUHIIUIIBI MMOCTPOCHUSA Ce4YeHUI MHOT'OT'PaHHUKOB,
HCIIOJIB3YA MCTOA CJICIOB

7.11

Crponuth ce4eHHs MHOTOIPDAaHHUKOB METOJOM CJIEIOB, BBINOIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX QUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HaXO0XACHHUC I'COMCTPUYCCKHUX BCIIMYUH IO o6pa3uaM
WK aJIrTOpUTMaM, IMPUMCHAA H3BCCTHLIC AHAJIIMTHYCCKUEC MCTOAbI IIpU
peICHUM CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKHU O HpHMOﬁ, OT TOYKHOO
IIJIOCKOCTH, MCKAY CKPCIIUBAOINMMHUCA MTPAMBIMHA

7.13

Pemrare 33124 Ha HaXOXKJICHHE TE€OMETPUUYECKUX BEJIWYHMH MO 00pasnam
WY aNrOpuTMaM, MPUMEHSsS W3BECTHBIE AHAIWTHUYECKHE METOMBI IpHU
pEeLICHUU CTaHJApPTHBIX MAaTEMATHYECKUX 3aJa4 Ha BBIYUCICHUE YIIIOB
MEXIy CKPEIIMBAIOIUMHUCS IPSIMBIMH, MEXAY MPSAMON M IIJIOCKOCTBIO,
MEXKIY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamMuaa) ¢ IpuMeHeHneM (popMyJl, BEIYUCIATH COOTHOIIEHUS
MEXIY IJIOIAIIMHA ITOBEPXHOCTEH, o0BEMamMu MOJTI00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CUMMETPUU (PUTYPHI




7.16 W3BnekaTth, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HH(OpMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax

7.17 [IpuMensaTp reomerpudeckue GakThbl JUIsl PEIICHUS CTEPECOMETPUUYECKUX
3a/1a4, IPEANOJIAaralolliuX HECKOJIbKO IIAroB PEUIEHMs], €CIIH YCIOBHS
IIPUMEHEHMsI 33]JaHbl B IBHOH opme

7.18 IIpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3314

7.19 [IpuBOaUTE MpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
YKU3HHU, pacliO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20 [IpuMeHATH MoTydyeHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh peallbHbIe
CUTyallud M NPUMEHATh M3yUEHHBbIE IIOHATHUS B MPOILECCE IIOUCKA
peLeHus MaTeMaTH4eCKU c(opMyIHpPOBaHHON po0JIeMBI,
MOJIETIMPOBATh peajbHbIE CUTyallUM Ha SI3bIKE T€OMETPHUH, UCCIEN0BATh
MIOCTPOEHHbIE MOJEIH C MCIOJIb30BAaHUEM I'€OMETPHUECKUX IMOHITUH U
TEopeM, almapara ajreOpsl, pearb IPaKTHUECKHE 3aJaul, CBSI3aHHBIE C
HaXO0XKJICHHUEM I'€OMETPUYECKHX BEJIMYUH

11 KJIACC
Kon [IpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON TPOrpaMMbl CpeIHET0 001Iero 00pa3oBaHus
pe3ysbTara
6 ['eomeTpust

6.1 OnepupoBaTh NOHATUSAMM: LMWIMHAPUYECKAs OBEPXHOCTh, 00pa3yrolye
LUWIMHIPUYECKON IMOBEPXHOCTH, LMIMHAP, KOHUYECKAs IOBEPXHOCTH,
oOpa3yloliue  KOHHYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTh

6.2 Pacnio3HaBath Tena BpaueHus (IUIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CITOCOOBI NOJYYEHUS TEJl BpallleHUs

6.4 KnaccudumnupoBats B3aMHOE pacnoiokeHHe chephl U MIIOCKOCTH

6.5 OnepupoBaTh MNOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA
11apOBOIO CJI0sI, IIAPOBOM CEKTOP

6.6 Boruncnsate 00bEMBI M MIIOIAAM TOBEPXHOCTEH TeNl BpalleHus,
TeOMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyT

6.7 OnepupoBaTh MOHATHSMH: MHOTOIDAaHHUK, BIUCAaHHBIA B cdepy HU
OTMCaHHBIN 0K0JI0 cepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK MJTU TEIIO
BpallIeHUs

6.8 BbluMcnsTe COOTHOWIEHMS MEXAYy IUIOHNIAAIMHM IIOBEPXHOCTEH U
00BbEMamMH MOJOOHBIX Tell

6.9 N300paxkaTh u3ydyaemble QUTYpHl OT PYKH M C IPUMEHEHHEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10 BbIMoONHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHHM3Yy; CTPOUTH CEUEHHUS TeJ
BpalllCHHUS

6.11 W3BnekaTh, MHTEPNPETHPOBATH M MPeoOpa3oBbIBATH HH(OpMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
4yepTexkax U pUCyHKax

6.12 [IpumensTh reomerpuueckue (HakThl AJIsl PEHICHHs] CTEPEOMETPUUYECKUX




3a/1a4, IPEANOJAaralolliuX HECKOJIbKO IIAroB PEUIEHMs, €CIH YCIOBHS
MIPUMEHEHHUsI 3aJ1aHbl B IBHOU opMme

6.13

OnepupoBarh NOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOSTHATE JIEHCTBUSA CJIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOXCHHSI BEKTOpa Ha YUCIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHU
o0JIamaroT

6.15

HpI/IMeHHTB IIpaBUJIO ITapaJlUICICUIcaa npu CJI0XKECHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHl B IPOCTPAHCTBE,
BEKTOP, MOIYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJll MEXKIy BEKTOpaMH, CKalIsIpHOE IIPOU3BEACHHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxomuTh cymMMy BEKTOpPOB M IIPOM3BENEHUE BEKTOpA HA YHCIIO, YIroj
MEX]y BEKTOpaMH, CKaJISIPHOE MIPOU3BEJCHHE, PACKIAIbIBaTh BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpJIHHAT

6.19

Pemrats HpOCTGI\/JIIHI/Ie reOMCTPHUICCKHUC 3a1a4U Ha IPUMCHCHNEC BEKTOPHO-
KOOPJIMHATHOI'O MCTOAA

6.20

Pemrats 3aadu Ha JA0Ka3aTCiIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUHU U
HaXO0XIACHHUC I'COMCTPHUUICCKUX BCIIMYHUH IIO 06pasuaM Wi ajiropurmam,
IIPHUMCHSAA HN3BCCTHBIC MCTOBI npu peICHNN CTaHAApPTHBIX
MAaTEMAaTHYCCKHUX 3aJa4

6.21

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA MU JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124

6.22

HpI/IBOI[I/ITL MNpUMCEPbI MAaTCMATHUUCCKUX 3aKOHOMCpHOCTCﬁ B IIPHUPOJC U
JKM3HH, paClIO3HABATH IMTPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH MoNydyeHHbIE 3HAaHHUS HA IPAKTUKE: aHAJTM3UPOBaTh peabHbIe
CUTyallud M NPUMEHATh H3yYEHHBbIE IIOHATHUS B MpoOIlecce IOUCKa
peleHus MaTEMaTHYECKU copMyITHPOBaHHON npooJIeMBl,
MOJIETUPOBATh pealbHbIE CUTyallUM Ha SI3bIKE€ T'€OMETPUH, UCCIEN0BaTh
IIOCTPOCHHBIE MOJIENM C MCIIOIb30BAaHUEM I€OMETPUYECKUX IOHATHI U
TeopeM, armnapara ajareOpsl, perarb IpakKTHUYECKHE 3aJaul, CBSI3aHHBIE C
HAaXO0XJACHUEM I'€OMETPUYECKUX BEJINYHMH

IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA
10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

I'eomerpus

7.1

OcHOBHbBIE TNOHSATHSI CTepeOMEeTpUH. Touka, Mmpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TIOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3auMHOe pacnonoxkeHne TOpsSMBIX B NIPOCTPAHCTBE:  IEPECEKAKOIIUECH,
napajulesibHble W CKpeuuBaromuecs npsamble. [lapamnensHOCTh MNpAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapaJyieJbHbIE MPSIMbIE B  MNPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX NPSIMBIX, MApPAUIEIbHOCTh MPSIMOM MU IIJIOCKOCTH. YTJIBIC
COHAIIPABJIICHHBIMU CTOPOHAMH, VYIrOJd MEXIy NpsSAMbIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapauIelIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX
miockocter. [IpocTeitmue mpocTpaHCTBEHHBIE (GUTYPHI HAa IUIOCKOCTH: TETpa’Jp,
Ky0, mapajuieienune1, NOCTPOCHUE CEUeHUN




7.3

[lepneHquKyISpHOCTE OPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NpsAMbIE IMapaulebHblE W NEPHEHIUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIECHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TeopeMa O MpsMOH
NEPNEHIUKYJIIPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIM  Yroj, JIMHEHMHBIM yroJl  JABYIPaHHOIO  yrJia.
[lepieHaUKYJIAp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 TIOCKOCTH, IPOEKIHS (PUTypHl Ha TIOCKOCT. [leprnenauKyIsipHOCTh
IUIOCKOCTEM: NPHU3HAK NEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
NEePIEHAUKYIIApAx

7.4

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, PAa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHUS NPHU3MBI, NIpsIMas M HAKJIOHHAs IPU3MbI, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, HIPSIMOYTOJIBHBIN
napajulejenunen U ero cpoicrsa. Ilupammpa: n-yroiapHas nupamuja, I'paHd U
OCHOBaHUE NMUpaMUIbl, OOKOBAas U IOJIHASA IOBEPXHOCTh NMUPAMU/IbI, IPABUIbHAS U
yceu€HHas INupaMuIa. OJEMEHTHl Npu3Mbl M nupamunasl. [IpaBuibHble
MHOTOI'DAHHUKHU: IIOHSATHE IPABHIBHOIO MHOTOIPAaHHMKA, NPABHJIbHAsA IpU3Ma U
IIpaBWIbHAs NHMpaMua, IpPaBUIbHAs TPEYrojbHas INHUpPaMUAA U IPaBUIbHBIN
teTpa’ap, KyO. IlpencraBnenne O mNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,
JoJieKkadp u ukocasapyrue CeueHus: NpU3Mbl U IMPaMUIbI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPAHCTBE: CHUMMECTPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHH B IIMPpaMUIax, IMapajlyICICIIUIICAaX, ITPAaBUIIbHbBIX
MHOI'OI'paHHHUKax

7.6

Bbruucnenue 31eMEHTOB MHOTOIpaHHUKOB: péOpa, AuaroHanu, yriel. [limomans
OOKOBOM TOBEPXHOCTHM M TMOJHOM TOBEPXHOCTH MPSIMOW NPU3MBI, IJIOLIAAb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTHU NpsAMoi pu3Msbl. [1nomans 00koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH NPAaBWIBHOM NUPAMHUABI, TEOpeMa O IUIOLIAAN
yceu€HHoM nupamupl. [lorsatue 06 06béme. O6BEM nupaMuibl, IPU3MBbI

7.7

[Tono6uble Tema B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOLIAIIMU
MOBEPXHOCTEN, 00bEMAMHU MOAOOHBIX TET

11 KJIACC

Kon

[TpoBepsieMblil AIEMEHT COJIEPKAHUS

I'eomerpus

6.1

Hunuuaapudeckass MOBEPXHOCTh, O0pa3yrONIUE IUIUHAPUYECKOW MOBEPXHOCTH,
OCb LUIMHApPUYECKOW moBepxHOCTU. [lunmuuap: ocHOBaHus U OOKOBas
MIOBEPXHOCTh, 00pa3ymolias U och, IO/ lb OOKOBON M MOJHONW NOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, OO0pa3yrolIe KOHUYECKOW TMOBEPXHOCTH, OCh H
BCpIIMHA KOHHUYECKOM ITOBEPXHOCTH. KOHyCZ OCHOBAHHCEC n BCpIINHA,
oOpa3ymomias U 0Ch, IJIOMAJb OOKOBOW W TIONHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliye 1 BbICOTa, OCHOBaHHS U OOKOBasi MIOBEPXHOCTh

6.3

Cdhepa u map: meHTp, paauyc, OUAMETp, IUJIOUIaJb IOBEPXHOCTH chephl.
Bzanmuoe pacrionoxenune cdepsl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe,
I0IAb chepsl

6.4

N306paxenue Ten BpalieHus Ha IIockocTH. Pa3BépTka nunmHapa u KoHyca

6.5

KomOunamu Ten BpamieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA
okoJo chepsl, chepa, BMcaHHasi B MHOTOTPAHHUK, WJIH TEJIO BpallleHUs

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cienctsus u3 He€. O0BEM nummHApa,




koHyca. O0BEM Mmapa u miIomaas chepol

6.7 [Tonobueie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tell

6.8 Ceuenns mwmHIpa (MapauieNbHO M MEPIEHIUKYIIPHO OCH), CEYCHHUS KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOAAIIEE Yepe3 BEpIINHY), CEUCHHUS I1apa

6.9 Bekrop Ha muiockocTH u B mpocTpaHcTBe. ClI0KEHHE W BBIYUTAHHE BEKTOPOB.

YMHOKeHHEe BEeKTOpa Ha yuciio. PaznoskeHue BeKTopa 1no TpéM HEKOMILJIaHAPHBIM
BektopaM. [IpaBuno mnapamnenenunena. PemeHwe 3agad, CBA3aHHBIX C
MIPUMEHEHHEM MPaBWII JEHCTBHI ¢ BEKTOpaMH

6.10 [IpsimoyronbHasi cucremMa KOOpAWMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimme 3agauM B KOOpAMHATaxX. YTros MeXIy BekTopamu. CKaJsIpHOE
MPOU3BE/ICHUE BEKTOPOB. BhIUuCICHUE YIIIOB MEXIY MPSIMBIMH U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOJ MTPH PEHICHUH T€OMETPUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
MIPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMMbl CPEIHETO O0IIEro
TpeboBaHUs 00pa3zoBaHUs

Brnanenue meromamu JI0Ka3aTeNbCTB, AJITOPHUTMAMH PEIICHUS 3ajad;
yMmeHue (HopMyIupoBaTh W ONEPUPOBATH MOHSATHIMH: OIPEICICHUE,
aKCUOMa, TeopeMma, CIICJICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCHIIbHEIE (bopMyIMpOBKH; [IPUMEHSATD UX; YMEHHE
dopmynHupoBaTh 00paTHOE H  TPOTHBOIOJIOXKHOE  YTBEPIKICHHE,
IPUBOJUTH MPUMEPHl U  KOHTPHPUMEDPBI, HCIIOJIB30BATH METOJ
MaTeMaTHYeCKON WHAYKIIMH; MPOBOJIUTEH JOKAa3aTENbHbBIE PACCYKIECHUS
npu pEeIICHUN 3aaa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXJIeHU; yMEHHE ONEepUpOBaTh MOHSATHUSMHU: MHOXKECTBO,
MMOAMHOXKXECTBO, OICpallMM HAA MHOXCECTBAMHU, YMCHUC HCIIOJIB30BAaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisl  ONUCaHUsl  PeallbHBIX
mpoueccoB U SIBJIEHUN U IIpr pCIICHHUU 3aJia4, B TOM YHUCIIC U3 JPYIrux
yueOHBIX IPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN
rpad, OepeBo, MHKI, Tpad HA IUJIOCKOCTH; YMEHHUE 3aJaBaTh W
OMHCHIBATh Tpadbl pa3IMIHBIMU CIOCO0AMU; UCTIOIB30BaTh rpadbl Mpu
peIIeHNH 3a1a9

YMeHue onepupoBaTh NOHATUSIMU: HATYpaJbHOE YMCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEIBbIM [T0KA3aTeNeM, KOPEHb HATypaJIbHOU CTENEHH, CTENIEHDb
C palUoHAaJbHBIM  IIOKa3aTelieM, CTeNeHb C JIeHCTBUTEIbHBIM
nokaszareneM, JiorapupMm dUHcIa, CHHYC, KOCHHYC H TaHTEHC
IPOM3BOJILHOIO YHUCIIA, OCTAaTOK 10 MOJYJIO, pallMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YMCIIO, MHOXECTBAa  HATYpaJbHBIX,  LEJBIX,
2 paloHaIbHBIX, JIEHCTBUTENbHBIX 4YHCEN; YMEHHE HCIOJIb30BaTh
NpPU3HAKK JEIMMOCTH, HAUMEHbBIINI OOIIMNA JeNuTeNb U HauMEHBbIIee
oOuiee kpatHoe, anroput™ EBKinja npu pemeHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLIMOHHBIMM  CHCTEMaMHU  CUMCIECHHMS; yMEHHE
BBITNIOJHATH BBIYMCIIEHUE 3HAYEHHUI W mpeoOpa3oBaHUs BBHIPAKEHUI €O
CTETEHSAMH U JIorapu(MaMu, MpeodpazoBaHus JpOOHO-pallMOHATBHBIX
BBIpQXEHHI; YMEHHE ONEepUpPOBATh MOHATUSMU: MOCIEIOBATEIHHOCTb,




apudMeTHyeckass  MPOrpeccus, reoMeTpuuecKas  IMpOrpeccus,
OeckOHeYHO yOBIBarolasi TeOMETpUYECKas MPOrPEcChs; yMEHHUe
3aJjaBaTh  IOCJIEJOBATENbHOCTH, B TOM YHUCIE C  IOMOIIBIO
PeKyppeHTHBIX  (opMyJd;  YMEHHE  ONEpPHpPOBATH  IOHATHSIMHU:
KOMILJIEKCHOE YHUCIJIO, CONpPsDKEHHBIE KOMIUIEKCHbBIE 4MCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, ¢popMma 3alucy KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TpUTOHOMETpUYecKas H aiureOpandeckas); yMeETh
POU3BOUTH apHU(PMETHUECKUE JCHCTBHS ¢ KOMILJICKCHBIMH YHCIIAMMU;
OPUBOAUTH  NPUMEPbl  MCIOJB30BAaHMS  KOMIUIEKCHBIX  YHCE
ONEpUpPOBaTh MOHATUSAMHU: MaTpuma 2x2 u 3x3, omnpeneauTensb
MaTpHIIbl, FCOMETPUYECKUIA CMBICII ONIPEIEIUTENS

YMeHue onepupoBaTh MOHATHSAMU: pallMOHAJIbHBIE, UPPALMOHANIBHBIE,
NoKa3aTebHbIC, CTENICHHbIE, JIoTapu(MUIECKUE, TPUTOHOMETPUIECKHE
YpaBHEHMsI W HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIepHpOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YPABHEHUII M HEPABEHCTB, PaBHOCHIIBHOCTh
YpaBHEHUW, HEPaBEHCTB U CHUCTEM; YMEHHUE pellaTh YpaBHEHMS,
HEPAaBEHCTBA U CHUCTEMbl C MOMOILBIO PA3JIUYHBIX NMPUEMOB; peEIIaTh
YpaBHEHMsI, HEpaBEHCTBA M CUCTEMbl C IIapaMETPOM; IPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PEIIEHUS MAaTEMaTH4YECKUX
3ajiay M 3aJ1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peaibHOU )KU3HU

YMeHue omnepupoBaTh MNOHATHSAMU: (QYHKUUS, YETHOCTh (DYHKIHH,
NEPUOIMIHOCTh (DYHKIIMH, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
(byHKLINY, SKCTpeMyM (PYHKIMH, HauOoJIblee U HAaUMEHbIIee 3HAYEHUS
(GyHKIMKM Ha TPOMEXKYTKE, HeNpepbiBHAsS (YHKIUSA, ACHUMIITOTHI
rpapuka GyHKUMM, TepBas U BTOpas MPOU3BOJHAS (DYHKIUH,
TEOMETPUUYECKUI M (PU3MUECKHUI CMBICT TTPOU3BOJIHOMN, TIEpBOOOpa3Has,
ONpeNieN€HHBIA MHTErpaj; yMEHHE HaxXxOJIUTh AaCHUMITOTHI rpaduka
(GYHKIIMM; YMEHUE BBIYUCISTH MPOU3BOJHBIE CYMMBI, IPOU3BEJIEHUS,
YaCTHOT'O M KOMIO3MLMHU (YHKLMH, HAXOAUTh YpaBHEHUE KacaTelbHOU
K Tpaduky QyHKUIMU; YMEHUE HAaXOJIUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GyHKLIUH; yMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO Ul HCCIIEIOBAHUS
GyHKIMI, HAXOIUTh HAaUOONbIINE U HAaUMEHbIINE 3HaYCHUS (YHKIIH;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIOJb30BAHMEM ammapara
MaTeMaTUYeCKOI0 aHAJIN3a; IPUMEHSATh IPOU3BOIHYIO JIUIsl HAXO0XKIEHUS
HAaWIy4lero pEIIeHUs B MPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHYECKUX M PU3NYECKUX 3a7auyax; HaXOAUTh IJIOMAAN U O0BEMBI
Guryp ¢ noMoIIb0 UHTErpaa; NpUBOAUTH PUMEPbl MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBI0 TUhdepeHIINaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOOpaTHas
byHKLIUs, KOMIO3UIMS (QYHKIUH, TUHEWHas (YHKIMS, KBaJpaTHUHAas
byHKIMS, panroHanbHas ¢byHKIHS, CTENeHHas GbyHKIMS,
TPUTOHOMETpPUUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIMKM, TOKa3zaTelbHas M Jorapudmuueckas ¢GyHKIUH; YMEHHE
CTpOUTH TpadUKU M3YyUEHHBIX (YHKLIMH, BBIMOJIHATH MpeoOpa3zoBaHus
rpadukoB QYHKIMHA, HCIOIB30BaTh TpadUKH JUIsl U3yYEHHS TPOLIECCOB
¥ 3aBUCHMOCTEH, NP peIIeHUH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U
3aJa4 U3 pealbHOMN KHU3HH; BBIpaXXaTh (pOpMyIaMu 3aBUCUMOCTU MEXIY
BEIMYMHAMU; HCIOJIb30BaTh CBOWCTBA M rpadukd (GyHKUMHA JUis




pelLleHNs ypaBHEHHM, HepaBEeHCTB U 3ajlad ¢ IapaMeTpaMu; u300paxarb
Ha KOOpPAMHATHOM IUIOCKOCTHM MHOXECTBA pPELICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemarh TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOIICHTHI, TOJU U YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTbh TOBApOB U
yCIyr, HaJOTW, 3aJaud U3 O0JIACTM YIpaBJIEHUS JMYHBIMU U
CeMEWHBIMU  (MHAHCAMM); COCTaBIATh BBIPAKEHUS, YpPAaBHEHHS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aladyd, MCCIEN0BaTh
MOJyYEHHOE pEIIeHHE M OIICHHWBATh MPaBAONOJOOHOCTh PE3yJbTaTOB;
YMEHHME MOJEIHUPOBATh pPEajbHbIC CUTYAallMH HA S3bIKE MaTEMaTHKU;
COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M UX CUCTEMBI 110
YCIOBUIO  3aJa4d,  HMCCIENOBAaTb  IIOCTPOEHHBIE  MOJEIM  C
UCTIOJIB30BaHUEM ammapaTa ajreOpbl, HHTEPIPETUPOBATh MOTYYESHHBIN
pe3yJbTaT

VYMeHue omnepupoBaTh TMOHATHUSAMH: CpelHee apu(pMETUUecKoe,
MearaHa, HauOoJblliee U HaMMEHbIlIee 3HAUCHUs, pa3Max, TUCIEepPCHs,
CTaHJAPTHOE OTKJIOHEHHE 4YHUCJIOBOTO HAa0Opa, YMEHHE W3BIEKATh,
UHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYI0O B Ta0nuIax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOMCTBA PEalbHBIX IPOIECCOB
U SBJICHMI; MPEACTaBIATh HMH(POpPMALMIO C TOMOUIbIO TalOIHUI U
JIMarpaMM; HCCIEI0OBaTh CTATUCTHMYECKUE [AHHBIE, B TOM YHCIE C
NpUMEHEHHEeM TpaduyecKuX METOJOB U DIEKTPOHHBIX CpPEICTB;
rpaUYecKd HCCIICIOBaTh COBMECTHBIE HAOIIOJCHUS C ITOMOIIBIO
JuarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATHUAMHU: CIy4YallHBIA ONBIT W CIIy4alHOE
coOBbITHE, BEPOSATHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BAHUEM TIpapUUECKUX METOJOB; NMPHUMEHSATh
(GopMyJIbl CIIOKEHHUSI M YMHOXKEHUS BEpOSITHOCTEH, (HOpMYIy IMOJIHOMN
BeposTHOCTH, (opmyny bepHymnn, koMOMHAaTOpHBIE (AKTBl U
(GbopMyIibl; OLIEHMBATh BEPOSATHOCTU pEANbHBIX COOBITUH; YMEHHUE
ONEpUpPOBaTh IOHATHAMM: CllydaliHas BeEJIWYMHA, paCIpEleIICHNe
BEPOSITHOCTEM, MATEMATUYECKOE OXKHUAAHUE, TUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHE CIlyJyailHON BeNWYMHBI, (QYHKIUM pacrnpeieieHus u
IUDIOTHOCTM ~ PAaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAJIBHOIO
pacrupenieieHuii; yMEHUE  HCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni Ui PelIeHns 3a7a4; 3HAKOMCTBO C IOHATHAMM: 3aKOH
OOJIBIIMX 4YHUCEN, METOAbl BHIOOPOUHBIX HCCIEIOBAaHUI; yMeHue
NPUBOJIUTH TNPUMEPHl TMPOSBICHHUS 3aKOHa OOJBIIMX YHCENT B
OPUPOJHBIX M  OOIIECTBEHHBIX SBJICHHSX; YMEHHE OIEPUPOBATH
MOHATUSAMH: COYETAHHE, IEPECTaHOBKA, YHMCIO COYETaHUM, YHUCIO
NEepecTaHoOBOK; OMHOM HploTOHA; yMeHHE MPUMEHSATh KOMOMHATOPHBIE
(bakThl U pacCyXJIeHus i pelleHus 3aJad; OLEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITMH; COCTaBIATH  BEPOATHOCTHYIO  MOJENb H
MHTEPIPETUPOBATH MMOTYUEHHBIN pe3ynbTarT

YMeHne onepupoBaTh IOHATUSMH: TOYKA, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIia, IUIOCKUHA Yroll,
JIBYTPaHHBI YTOJ, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOIIHAECS INpPSIMbIE,
[apaJUIEIbHOCTh U NMEPIEHAUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YIroi
MEXAY NPSIMBIMH, YroJl MEXIY NPSMON M IUIOCKOCTBIO, YIOJI MEXIY
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IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
IPSIMBIMHU, PAcCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh
IpU pEIICHUH 3aJad M3Y4YeHHble (AKTbl U TEOPEMbl IUIAHUMETPUU;
YMEHHUE OIICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIET0 MHpPA; CTPOHUTH
MaTeMaTHYeCKUe MOJENIM C IOMOIIbI0 I'€OMETPUYECKUX MOHATUI u
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NIPAKTUYECKUE 3a7aUn

YMeHue onepupoBaTh MOHATUSAMU: TUIOMAAb (GUTYPBI, 00BEM (GUTYpHI,
MHOTOTPaHHHK, TPaBUJIbHBI MHOTOTPAaHHUK, CEUCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, nupaMmuia, (urypa v MOBEPXHOCTh
BpallleH!s, [UIMHIP, KOHYC, mmap, cdepa, miomans chepsl, MIomap
MOBEPXHOCTH THPAMHJIBI, MPU3MBI, KOHYCa, HMUIMHIPA, 00BEM Kyoa,
HPSMOYTOJIBHOTO THapauleNenueaa, MUPaMUIbl, TPHU3MBbI, IHIHHIPA,
KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUS KOHYCa M IMIUHIPA,
napajulelibHble OCH WJIM OCHOBAaHHWIO, CEUCHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, IWINHAPA, KOHYCa; YMEHHME CTPOHMTH CEUYCHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKHU, (UTYPHI M TIOBEPXHOCTH
BpallleHUs, WX CEYEHHUS, B TOM YHCJIE C IOMOMIIBIO AIIEKTPOHHBIX
CPE/ACTB; YMEHHE MPUMEHATh CBOMCTBA T'€OMETPUYECKUX (Uryp,
CaMOCTOATENIFHO (OPMYJIUPOBATH ONpPENEICHUS HU3ydaeMbIX (QUryp,
BBIJIBUTATh THUIIOTE3Bl O CBOMCTBaX M MpPH3HAKAX T'€OMETPUYECKHX
¢uryp, 0oOOCHOBBIBaTH WJIHM OINpPOBEPraTh HX; YMEHHE IPOBOJIUTH
Kknaccupukanuio (GUryp Mo pasIUYHBIM < IPU3HAKaM, BBINOIHATH
HEOOXOIMMBIE JIOTIOJTHUTENILHBIE TOCTPOCHUS

11

12

13

YMeHue onepupoBaTh MOHATHUSAMU: JIBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHBIA EPEHOC, CHMMETPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue ™OM00UsA, TONOOHBIE (UTYpBI; yMEHUe
pacrio3HaBaTh paBHbIE U MOJO0HBIE (UTYPHI, B TOM YHCJIE B IPUPOE,
UCKYCCTBE, apXHMTEKType; HUCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHHUS
NPy PEUIeHWH 3aj7ad; HaXOJUTh T'€OMETPHYECKHE BEIMYMHBI (JITMHA,
yroj, IMJoOHIaab, OOBEM) NpU PpEHIEHUH 3aad U3 JAPYIHX Y4eOHBIX
MPEMETOB M M3 PEATBHOM JKU3HU; YMEHHUE BBIYHUCIISITh TE€OMETPUIECKHE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIaib, 00BEM, IUIOLIA/b MOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCIIE: IUIOIIAIb
MOBEPXHOCTU MUPAMM/IbI, IPU3MBI, KOHYCa, IIMIIUHJIPA, TUIOLIalb Chephl;
00BEM Ky0a, MPSMOYTOJIBHOTO Mapajuleenunena, MupaMubl, PU3MBL,
IWIMHIpA, KOHYCa, Iapa; yMEHHME HaxOIWTh OTHOIIEHHE OO0BEMOB
1oJ1I00HBIX GUryp

YMeHue  onepupoBaTh  IMOHATHAMH:  IPSAMOYIOJIbHAs ~ CHUCTEMa
KOOPJIMHAT, BEKTOP, KOOPAUHATBHI TOYKU, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BEICHUE BEKTOpPA HA YHCIO, PA3JIOKEHHE BEKTOpa II0
0a3ucy, CKaJsipHOE IpOU3BE/IEHHE, BEKTOPHOE IPOU3BEJCHHUE, YToi
MEXy BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN
METOJ JUIsl pelIeHHs] TEOMETPUUECKUX 3a/1ad U 3aJa4 JAPYTruX y4eOHbIX
IIPEAMETOB

YMenue BbIOMpaTh MOAXOASIIMN METOJA JJsl pelIeHUs 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKUM B H3YYEHHUHM IPUPOJIHBIX U
OOLIECTBEHHBIX TPOIECCOB U  SBIECHUN; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HMCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUH POCCHUHCKOM W MHUPOBOU




MaTeMaTHYeCKOM HayKH
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MATEMATHUKE
Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypasbasle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Pammonanbupie uyucia. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOU, TPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmerndeckuit KOpEHb HaTypajabHOU CTEIICHH. HerictBus c
apu(METHUECKUMH KOPHIMHU HATYpAIbHOM CTENIEHU
14 Crenenp ¢ nenpiM nokazareneM. CTeNeHb C palMOHAIbHBIM I10Ka3aTEIEM.
CaoiicTBa cTENEHU
15 CuHyC, KOCUHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapudMbl
JeiictButenpubie yucia. ApudMeTHyecKrue Omepanuud C JIeHCTBUTEIbHBIMU
1.7 yucinamu. [lpuOnux€HHble BBIYMCIEHUS, TpaBUia OKPYIJIEHMs, NPUKUIKA U
OIICHKA PEe3yJIbTaTa BbIUUCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEHUN
1.9 KommiekcHbie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Lenbie 1 1poOHO-palIOHATIbHBIE YPABHEHHS
2.2 HppauronanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [TokazarenbHble U JIorapupMUUIECKUE YPABHEHUS
2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 WppannoHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 TpuronomeTpruuecKue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C ITApaMETPAMHU
2.11 Matpuia cucTemsl IMHEWHBIX ypaBHEeHUN. OnpenenuTennb MaTpULIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkunu. BzaumHo oOparHbie
' dbyskun. YétHele u HeuéTHBIe QyHKImH. [leproandeckue GyHKIIMN
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaueHMH ¢ynkuuu. Hymu ¢yHkimu.
39 [TpoMexyTKM 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (DYHKIUH.
' MakcuMymMbl 1 MUHUMYMBI QyHKIHH. HaunOomnblliee U HauMEHbIIee 3HAYCHHE
(GYHKIIMHM HAa IPOMEXKYTKE
33 Crenennas (QpyHKIUSI ¢ HaTypaJIbHBIM M IIETBIM TIOKa3zaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS n-0i CTENeHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u jorapudmudeckas GyHKIINH, ©X CBOWCTBA U TpauKu




Touku paspeiBa. AcuMntoTel TpadukoB QyHkmui. CpoiicTBa (YHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTreabHOCTH, CIOCOOBI 3aaHUS IOCIEI0BATEIbHOCTEH
33 Apudmernueckass u reomerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
IIPOLICHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe 3MeMEHTAPHBIX (PYHKITHIA
[IpumeHeHre NPOU3BOAHOM K HMCCIEIOBAaHMIO (YHKIUH Ha MOHOTOHHOCTH W
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HAaUMEHbIIEro 3HAYeHUs (QYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [(uarpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 Koopaunats!l 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

Maremaruka. ['eometpust; yriryosnennoe ooyuenue, 10 kinace/ Mepsnsik A.I'., HomupoBckuit
J.A., TlonskoB B.M.; mox penakuueit [lomonsckoro B.E., O61mecTBo ¢ orpaHu4eHHOI
OTBETCTBEHHOCTBIO M31aTeNIbCKUI HEHTP
«BEHTAHA-T'PA®»; AkiimonepHoe ooiectso «M3narensctBo «IIpocsemienues

* Maremaruka. ['eomerpust; yriayoiaenHoe ooyuyenue, 11 kinace/ Mepsnsk AT,
Homuposckuit JI.A., ITonskos B.M.; nox penakuueii [Tononsckoro B.E., O6mectBo ¢
orpaHMYeHHON OTBeTCTBEHHOCThIO M3natenbckuii neHTp « BEHTAHA-T'PA®y;
AxuunonepHoe o6mecTBo «M3natensctBo «IIpocBenienne

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://educont.ru/
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