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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopmaTHKa»  4Yepe3  obecredeHue  BO3MOXKHOCTH  MpUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIINX MaTEMATUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTh
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1aY;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOJACISIX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YyUYEHUU APYIHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacrpeaensercss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBusd ans  auddepeHuManvii  oOydeHHs, TOCTPOCHUS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTteMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL [HUpPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIbHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pa3loKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHasl CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUMCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTHP K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4YeCKOM HayKuh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4YE€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VT HEIOCTHKCHUS PE3YJIhbTATOB JNCITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpH pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSMU CTEPEOMETPUU TIPHU
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEICTBUSA M3 HHUX IPHU pPEUICHUU
reoMeTPUYECKUX 3a/ady;

e KJaccU(UIIMPOBATh B3aUMHOE PACMOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJIHO OIEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
IJI0CKOCTHIO;

e CcBOOOJHO ONMEPUPOBATH MOHATUAMHU, CBA3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacloO3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHMKHM,  BbBIOMpasi  OCHOBAaHMS IS
KJIaccu(pUKaIuu;

e CBOOOJHO ONEpUPOBATH TOHSATHUSAMH, CBSI3aHHBIMH C  CEUYEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATD napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAaHHUKOB PA3JIMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOU[AJAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMH;

e pemath 3aJlayd Ha JO0KA3aTeIbCTBO MaTeMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e U3BJIEKaTh, MNpPeoOpa3oBbIBATh MU HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IPUMEHATH TIOJYYEHHbIC 3HAHUS HAa T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarh MPakTUYECKHUE 3aJayM,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HUMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUA TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0OBSCHATH CIIOCOOBI TTOJTYUCHUS TEII BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MTPOXOSIIIME YEPE3 BEPILIUHY ), CEUCHUS 111apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AQHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSTh U3YUYCHHBIC
MOHATHS, TEOPEMbI, CBOWCTBA B MpOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, penarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
bu6mmoreka IIOK -
1 B 23
BEICHHC B CTCPEOMETPHIO https://lesson.edu.ru/02.3/10
) B3aumnoe pacnonoxenue 6 bubnnorexka [HOK -
NPSMBIX B IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
3 [TapannenbHOCTb NPSAMBIX U 2 bu6nuoreka LIOK -
IJIOCKOCTEN B IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
[TepnieHIUKYASAPHOCTD
4 n :MHXHH H}JIIOCI;)COCTGIZ B 25 bubmorexa OK -
p https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
bu6mmoreka IIOK -
> YTIIbL H pacCTOAHHA 16 https://lesson.edu.ru/02.3/10
bu6mmoreka I{OK -
M
6 HOTOTPaHHHiH ! https://lesson.edu.ru/02.3/10
bu6nmoreka [HOK -
7 B 12
CKTOPBL B POCTPAHCTRE https://lesson.edu.ru/02.3/10
8 [ToBTOpeHnue, 0600MmIEeHNE U 5 bubnnoreka [{OK -
CUCTEMAaTH3alMs 3HAHU N https://lesson.edu.ru/02.3/10
OBHIEE KOJIMYECTBO YACOB 102 0
I10 ITPOT'PAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KITACC

KoauuecTBO yacon D1eKTPOHHbIE
HaumenoBaHue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl

| Amnamuruyeckas 15 | bubnunoreka IHOK -
T€OMETPUS https://lesson.edu.ru/02.3/11
[ToBTOpEHME,

) 00001ICHIE 1 15 | bubmuoteka I{OK -
CHUCTEMaTHU3aIus https://lesson.edu.ru/02.3/11
3HAHUI

" bu6mmoreka [{OK -
3 06 17 1
PEM MROTOTpaHiIia https://lesson.edu.ru/02.3/11
bu6nunoreka LIOK -
4 T 24 1
eI BpAtterit https://lesson.edu.ru/02.3/11
IInomagu

5 HOBeLu XfIOCTI/I u 9 1 bubmorexa LOK -

"p https://lesson.edu.ru/02.3/11
00BEMBI KPYTIIBIX TEJ
bubmuoreka I{OK -

6 5 1
Apuskerns https://lesson.edu.ru/02.3/11
[ToBTOpEHME,

. 000011IeHHE U 17 ) bu6mmoreka [{OK -
CUCTEMATH3ALMS https://lesson.edu.ru/02.3/11
3HAHHH

OBIIEE KOJIMYECTBO
- 102 8 0

YACOB I10 ITPOTPAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

OcHoBHbIE TIpaBUIIA
M300pakKeHUsI Ha PUCYHKE
TUTOCKOCTH, MapajuIeTbHbBIX
MPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka

[lonsaTHa crepeomerpun:
TOUKa, IpsiMasi, MJI0CKOCTb,
npocTpancTBO. OCHOBHBIE
TpaBujia U300paKCHUS HA
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX TPSIMbIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTus: nepecekarommecs

IIJIOCKOCTH, IEPECCKAOIIUECCA

npsMasi ¥ MI0CKOCTb;
HOJIyTIPOCTPAHCTBO

[TonsaTna: nepecekaromuecs

IIJIOCKOCTH, IIEPECCKAIOIINECA

InpsaMas U IMJI0CKOCTD,
IMOJIYIIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHre MPOCTENIINX




MIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIUX OOBEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYHIICCTBYIOIIUX 0OBEKTOB

Axcuomel CTCPCOMCTPHUU U
TEPBLIC CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
NIEpBbIE CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIEpBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHKsl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IJIOCKOCTEN

10

N3obpaxkenue ceueHuit
MUpaMHJIbl, KyOa U MIPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
pEopa. M3o0pakeHue
IepeceyeHus MOIyYEHHBIX
mIockocTeil. PackpamuBanue
IMOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

11

N3o0pakeHue ceueHmit
MUPaMHJIBL, KyOa U IPU3MBIL,
KOTOpbIE MTPOXOASAT Uepe3 Uux
pébpa. M3obpakenue
MEePECEUCHUS TIOTYUCHHBIX




mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHUI
pa3HBIMH LIBETaMU

12

N3o0paxenune ceueHmit
MUpaMUIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOASAT Yepe3 Uux
pé6pa. N3obpaxenue
MePECEeUCHMS TTOTYUYCHHBIX
TIOCKOCTeN. PackpaimmnBanue
MIOCTPOEHHBIX CEUCHU
pa3HBIMU LIBETAMHU

13

N3obpaxkeHue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0pakenue
IepeceyeHus MOIyYEHHBIX
mI0ckocTeil. PackpamuBanue
MIOCTPOCHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

14

Merton cnenoB s
MOCTPOEHUS CEUEHU I

15

Meton ciienoB s
IIOCTPOCHHUS CEYECHHH.
CBolicTBa nepeceyeHmi
MPSAMBIX U IIJIOCKOCTEN

16

Meton ciienoB s
MOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
NPSIMBIX U TIOCKOCTEHN




17

[Toctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

18

[Toctpoenune ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTEKEN U 3aMUCh
IaroB MOCTPOCHUS

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

20

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEN U 3aMUCh
1aroB MOCTPOCHUS

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IPONOPLHOHAIBHBIX OTPE3KAX.
ITonoOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYCHHUAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPHUH U




CTEpEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniecs npsimele.
[Ipu3Haku CKpenuBarOmMUXCs
npsmeix. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHMH U
€AMHCTBEHHOCTH NPSIMOU
NapajuleIbHON JaHHOU
IIPSIMOM, MPOXOALIEHN Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXalenl Ha TaHHOUW MPsIMOM.
Jlemma o nmepeceyenuu
napajeIbHbIX MPSAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
MapaJICIbHBIX IPSAMBIX.
Teopema o ckpemmBarOIUXCs
IPSIMBIX

27

[TapamiensHoe
npoekTupoBanre. OCHOBHBIE
CBOICTBA MapaJIETHLHOTO
IIPOEKTUPOBAHUS.
N300pakenue pa3HbIx Guryp




B [TAPAJUIEIILHON IPOCKIUU

28

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aaun Ha JJ0Ka3aTeNbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacIoJIOKEHUEM NPSMBIX B
IPOCTPAHCTBE

30

[TonsTHs: MapamIenbHOCTh
IPSIMOM U INIOCKOCTHU B
npoctpanctse. [Ipusnak
NapajuIeIbHOCTH IPSIMOU U
iockocT. CBolicTBa
NapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3aaun Ha
BBIYMCIICHUC U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapayIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOAAIIETO Yepe3 JaHHYIO
HPSIMYIO Ha YEpPTEXKE U
MapaJIETBHOTO IPYTON
npsiMoM. Pacdy€T oTHOImIEHMIT

33

[TapamienbHas npoeKLus,
IIPUMEHEHUE I IOCTPOCHHUS
ceueHuit Kyoa u




napauienenumnena. CBorcTa
napasuiesieume1a ¥ MpU3Mbl

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOMAIICH Yepe3 TOUKY, HE
IIPUHAIJICKALTYI0 JAHHOU
IIJIOCKOCTH U CIIEJCTBUS U3
HeE

36

CBoiicTBa napayjienbHbIX
TUIOCKOCTEM: 0O
napaieIbHOCTH MPSIMBIX
repecevyeHus mpu
TepeceYeHN  IBYX
MapajuieTbHbIX IIOCKOCTEH
TpeTbeit

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajiesbHbIX IPSIMbIX,
3aKITIOUEHHBIX MEXITY
napauleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH
IIPSIMOY C IBYMsI
HapajyieIbHBIMU IIJIOCKOCTSAMU

38

[ToBTOpEHME: Teopema
[Mudaropa Ha miaockocTu

39

[ToBTOpEHME: TPUTOHOMETPHUS




MPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajuiesenumnena

41

Brruncnenue JyiMH OTpPE3KOB B
KyOe U psIMOYTOJIbHOM
napajuiesienumnene

42

[leprieHAMKYASPHOCTH MPAMOM
u mockoctu. [lpusHak
NEPHEHANKYJISIPHOCTH TIPSIMOM
U TJIOCKOCTH

43

[TepieHAMKYIAPHOCTH MPAMOI
u miockoctu. [lpusnax
NEPIECHIUKYISPHOCTH MPSIMON
U TUIOCKOCTH

44

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOA,
MPOXOSIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
NepHIEHIUKYISIPHON K
IUIOCKOCTH

45

IInockoctu u
NEePIEHANKYJISIPHBIE UM
psMbIC B MHOTOTpaHHHUKAX

46

Ilnockoctu n
NEPIECHIUKYIIIPHBIE UM
MPSIMbIE B MHOTOTPAaHHUKAX




47

[lepnieHUKyIsp ¥ HAKIOHHAS.
[TocTpoenne nepneHauKyJisipa
U3 TOYKU Ha TPSIMYIO

48

[lepnieHUKyISAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU HA IIPAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas u
oOpatHasi)

50

Teopema o Tpéx
NepHeHANKYIIsIpax (mpsmas u
oOpatHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

52

ITouck neprneHIuKyIspHBIX
Hpi[MI)IX C ITIOMOIIIBIO
HCpHeHI[I/IKYJ'IﬂpHBIX
IUIOCKOCTEH

53

OproronanbHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
MPU3MBbI, IPABUIBHOU
MHUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU

55

[TocTpoenue ceuenuit kyoa,
NIPU3MBI, TTPABUIBHOMN
MUPAMUJIBI C TOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nax
MEPIEHIUKYIISIPHOCTH ITPSIMOMN
U IUIOCKOCTH KaK CJIEICTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIIOCKOCTH

60

CriocoObl OMyCTHTh
NEPICHAUKYJISPHIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHON
PSAMO, H3MECHCHHE
pacCcTOAHUMI

62

KonTponbnas pabota
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U MJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: yrom Mex Ty
MPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,




TEOpEeMa KOCUHYCOB

64

[loBTOpEHME: Yyroa MexXIy
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMCTpI/I‘{eCKI/Ie MCTOBI
BBIYUCIICHUA yIJIa MCKIY
OpsIMBIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHENHBIX YTJIOB ABYI'PAaHHOI'O
yria

67

[IepnieHauKynsspHBIE
miockoctu. CBolicTBa
B3aUMHO MEPIEHIUKYJISIPHBIX
IUIOCKOCTEH

68

[Ipusnak
NEePIEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHus IByX
MJIOCKOCTEH
NEPHEHANKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONBHBIN
napajuiesienume; Kyo;
U3MEpEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuJiesienumnesa

70

Teopema o quaroHan
MPSIMOYTOJILHOTO
napasuiesienunena u




CIIEICTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpeHueE:
CKPCIIUBAKOIIHNECS IPSAMEIC,
napajuleIbHbIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOTI'OrpaHHUKax

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerH_II/IBaIOH_H/IXCSI HpSIMbIX,
paccTositHuEe MEXTYy

CKpCIIUBAOIIUMHUCA ITPAMBIMU

B IIPOCTHIX CUTYyalUAX

74

Paccrostane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MJIOCKOCTH

75

Brruncnenue paccrosHui
MEXKY CKPEIIMBAIOLIUMHUCS
NPSAMBIMH C TTIOMOIIBIO
NEPIEHANKYIJISIPHON
IUIOCKOCTH

76

TpéxrpanHsiii yroi,
HEpaBeHCTBA ISl

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl




KOCHMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTO yTJia

77

DJeMeHTHI chepruiecKoit
TE€OMETPHUH: Te0Ie3NUECKUE
JVHHUM Ha 3emie

78

KontponbHast padota "Yrisl u
paccrosiHus"

79

CucreMaTus3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamua

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

82

[Ipsimoit mapamienenunes,
IPSIMOYTOJIbHBII
napasuienenumnesn, Kyo

83

BrlInykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH

85

KonrponsHas padora
"MHororpaHHuku"

86

IlonsTne BCKTOpa Ha
IINIOCKOCTH U B ITPOCTPAHCTBEC




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuino nmapatenenunena

90 YMHOXEHUE BEKTOpa Ha
YUCJIO
Pasznosxenne BekTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeXalluX B OAHOU MJIOCKOCTH

92 CxarnsapHoe Npou3BEICHNE

93 Brruucnenue yria mexuny
BEKTOpPaMHU B MPOCTPAHCTBE

94 [Ipocreiimume 3agauu ¢
BEKTOpaMHU

95 [Ipocreitmume 3anauu ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOpaMu

97 [Ipocreiimme 3amauu ¢
BEKTOpaMHU

08 O060061eHuEe 1
crucTeMaTu3alus 3HaHUI

99 O6o061enue u
cucTeMaTu3auus 3HaHUI

100 Hrtorosast KOHTpOJIbHAS
paborta

101 Hrorosast KOHTpOJIbHAS

paborta




00001IeHne "
102 . 1
cucreMaTui3anusa 3HAaHUU

OBIIEE KOJIMYECTBO YACOB 110

[NPOTPAMME 102




11 KITACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTbI

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npocTpaHcTee"”

[ToBTOpEeHue TeMbl
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpeHue Temsbl
"BbluMciieHUE yriia MexXay
BEKTOPAMH B ITpOCTpaHcTBE"

[ToBTOpEHME TEMBI
"VYpaBHeHUE NPSIMOiA,
MPOXOJSIICH Yepes JIBe
TOYKHU"

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTpE3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHECHHE
IUIOCKOCTH B OTpe3Kax

BekropHoe npousseeHue

JIuHeiiHble HEpaBEHCTBA,
JIMHEWHOE




IpOrpaMMHUpPOBaHUE

JIuneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMHUpPOBaHUE

10

AHaJINTHYECKUE METO/IbI
pacuéra yria Mexay
OpsSIMBIMU B
MHOTOT'paHHHKaX

11

AHaJIUTUYECKHE METOIbI
pacuéra yria Mexmay
TUIOCKOCTSIMH B
MHOTOTpaHHHKaX

12

dopmyiia pacCTOSIHUSA OT
TOYKH JI0 IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B Ky0Oe

14

Haxoxnenue paccrostHui oT

TOYKH JI0 INIOCKOCTHU B
MPaBUJIBHON IUPaAMHU/JIE

15

KoHTponbHas pabota
"AHaTuTUYeCcKas
reoMerpust"

16

Ceuenuns MHOT'OI'paHHUKOB:

CTaHJApPTHEBIC
MHOT'OI'paHHHUKH

17

CeueHus MHOI'OIrpaHHUKOB!

METOJ CJICI0B




18

CedeHnst MHOTOTPAaHHUKOB:
CTaHJIapTHBIE ITIOCKOCTH,
MepeCceUCHUs IPSMBIX U
IIOCKOCTEH

19

[TapamienbHbIe IpsIMBIE U
IUIOCKOCTH: NapaJuleIbHbIE
CeueHMs

20

[TapasienbHbIe IPSIMBIE U
IJIOCKOCTH: PAcUET
OTHOIIEHUI

21

HapaJ'IJIeJ'IBHBIe MpsAMbIC U
IIJIOCKOCTHU: YTJIBI MCIKIY
CKpCIIMBAOIIUMHUCA
MMPpAMBIMHA

22

[lepnienquKynsipHbIE
IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE IIapbl
HNEPIEHANKYJIIPHBIX
IJIOCKOCTEN U NPSIMBIX,
CUMMETPHUHU
MHOI'OI'PpaHHUKOB

23

[IepnieHquKyIsApHBIE
IIPSIMBIE U IUIOCKOCTH:
TeOpeMa O TPex
NEPIEHANKYIISIPAx

24

[leprienaukynsapHble
IPSIMBIE U TJIOCKOCTH!
BBIYUCIICHUS UIMH B
MHOTOTpaHHHUKaX




25

[ToBTOpenue: momanu
MHOTOYTOJbHUKOB,
bOopMyJIBI IS TUTOIIA/ICH,
COOOpakKeHHS TI0I00MS

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(bopMyIIBI IS TUTOIIA/ICH,
COOOpakeHHS TI0T00MS

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S TUTOTIIA/ICH,
COOOpaKeHUS TIOT00MS

28

[lnomanu ceuennit
MHOTOTPaHHUKOB: IJIOIAIN
IIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaskeHus
Iog00us

29

[lnomanu ceuennit
MHOTOTPaHHHUKOB: IIOIAIN
IIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaskeHus
mogo0us

30

KonTponbhas padora
"I[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOI'PAaHHHUKOB"

31

00béM Tena. O0beM
[PSAMOYTOJIBHOTO
napaJiesienumne/1a




32

3amaun 06 yaABOCHHH Ky0a, O
KBajpatype Kyoa; o
TPUCEKIIUH yTIIa

33

CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
PAMOYTOJIBHOTO
napaJiesenumnesa

34

[Ipuxnagueie 3a1auu,
CBSI3aHHBIC C BHIYUCIICHUEM
00BEMa MPSAMOYTOJILHOTO
napa’suiesienuiena

35

O06BEM npsMOit IPU3MBI

36

CrepeomeTpuiecKHe 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSMON MPU3MBbI

38

Brruncnenue 006EMOB Te ¢
MTOMOUIBIO ONPEIECIEHHOTO
uHTerpana. OobpEm
HAKJIOHHOW MPU3MBI

39

Brruncnenue o06EMOB Te ¢
ITOMOUIBIO ONPEIECIEHHOTO
uaTerpaa. OobéM
IMUpaMUibl

40

dopmyia 06bEéMa
nupamuiel. OTHOIIEHUE




00bEeMOB MUpaMHU/I ¢ 00ITUM
yTII0M

41

dopmyna o6bpEéMa
nupaMuel. OTHOLIEHHE
00bEMOB MUpaMHU/I ¢ 00LITUM
yTIIOM

42

CrepeomeTpuyueckue 3a1auu,
CBSI3aHHBIE C 00BLEMAMU
HAKJIOHHOW NPU3MBI

43

CTepCOMeTpI/I‘leCKI/IC 3aJa4u,
CBSI3aHHBIE C 00BEMAMU
IMUpaMUuJibl

44

[Ipuknaansie 3a1a4u 110
teme "OOBEMEI TET",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI

45

[IpukiagHble 3ana4u Mo
teMe "OO0bEMBI TET",
CBSI3aHHBIC C 00BEMOM
MAPaMUJIbI

46

[Ipumenenne 06bEMOB.
Brranciienne paccTosiHUS 10
IUIOCKOCTH

47

KonTtponsHas padora
"O6BEM MHOTOTrpaHHUKA"

48

[umuaapuaeckas
MOBEPXHOCTh, 00pa3yroIIne
LMJIMHIPUYECKON




MIOBEPXHOCTHU

49

Hunuuap. [psamon
KpYroBOM LUJIMHIP.
[Inomane moBepxHOCTH
HUIMHAPA

50

Konnueckasi ToBEpXHOCTb,
o0pa3yronime KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
IUIOCKOCTBIO, MapaieIbHON
MJIOCKOCTH OCHOBAHUS

52

VY ceu€HHBI KOHYC.
N300pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60koBOM
MMOBEPXHOCTHU U MOJHOM
MOBEPXHOCTH KOHYyCa

54

[Tnomaap 6okoBoOM
MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTU KOHYCA

55

CrepeoMeTrpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, TOCTPOCHUEM
CEYCHUH LWINHJpa, KOHYCa

56

CrepeomeTpuyecKHe 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYHCIIEHHE, TOCTPOECHUEM
CEUYEeHUH IIWIMH]IpA, KOHYCca




57

[Ipuxknagueie 3a1auu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C HUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepr! u mapa
¢ mockocThio. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.
Bun u nuzo6paxenue mapa

61

[Tepeceuenue cdepsr! u mapa
¢ mockocThio. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.
Bua u uzobpaxenue mapa

62

VYpaBHenue chepsl.
[Mnomans chepsr u e€
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3a1aun
Ha JTOKa3aTeIbCTBO
BBIYHUCIICHHE, CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

65

CrepeomeTpruyeCcKHe 3a/1a4u
Ha JI0Ka3aTeabCTBO U
BBIUHCJICHHE, CBA3aHHBIE CO
cdepoii u mapom,
IIOCTPOECHUEM UX CEUEHUU




IIJIOCKOCTBIO

66

[Mpuknanueie 3aga4m,
CBsI3aHHBIE CO Cepoii u
apoM

67

[ToBTOpEHME: OKPYIKHOCTD
Ha IJIOCKOCTH, BEIYMCIEHHS
B OKPYKHOCTH, CTaHJapTHHIE
Io00us

68

Pa3znuunbie KOMOMHAIMHU TEN
BpaIcHUs 1
MHOTOTPaHHHUKOB

69

3agauu o teme "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
MOBEPXHOCTH BpaleHus"

71

KonTtponbHas padora "Tema
Y IOBEPXHOCTH BpauieHus"

72

O6nem mumuHapa. Teopema
00 00BEMeE npsMoro
ITMH/IpA

73

Brrancnenue 006EMOB Te ¢
TIOMOIIIBIO ONIPEAEIIEHHOTO
uHTerpaia. O6bEM KoHyca

74

ITnomianu 00KOBOI U
IIOJTHOM TOBEPXHOCTHU
KOHYycCa

75

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBA3aHHBIC C BBIYHMCIICHUEM




00BEMOB IMIIMHPA, KOHYCa

76

[IpuknanHeie 3a1a4u M0
teMe "OO0BEMBI U IUIOMIAIN
nosepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0Béme mapa. [Tnomane
cdepsl. CTepeomMeTprudecKue
3aJ1auu, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB
1rapa, IrapoBoro CerMeHTa u
IIapOBOTO CEKTOpa

78

[IpukiagHele 3aga4u 1o
teme "O0BEéMBI TEN",
CBSI3aHHBIE C 00BEMOM I11apa
Y TUTOIIABIO cephl.
COOTHOILIECHUS MEXKTY
TJIOMIAIMU TTOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENT

79

ITonoOnrIe Tena B
npocTtpaHcTBe. M3MeHenue
00BéMa pu o100 H.
CrepeoMeTpUYECKHE 3a/1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM
00BEMOB TEJ U ILIOIIAAeH
MTOBEPXHOCTEN

80

KoHnTtponbhas pabota
"ILnouiaay MOBEpXHOCTH U
00BEMBI KPYTIBIX TET"




81

JBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. JIBuxeHUs 1
paBeHcTBO puryp. O0mue
CBOMCTBA JIBM)KEHUN

82

Bunsl nBmkennit:
napaJIeIbHBIN IEPEHOC,
LEHTpAJIbHAsi CAMMETPUS,
3epKajibHasi CAMMETPHS,
MOBOPOT BOKPYT MPSAMOit

&3

[IpeoOpazoBanus MoIO0MS.
[Ipsimas u cdepa Ditnepa

84

FCOMCTpI/I‘-ICCKI/IC 3aJa4H Ha
IMPUMCHCHUEC NBUKCHUA

85

KonTponbnas pabota
"BekTopsbl B npocTpaHcTBe"

86

Ob6o0maromee MOBTOPeHNE
11 moHsITHI 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHuii: "[lapamienbHOCTh
NPSIMBIX U IIJIOCKOCTEN B
npocTpascTse"

87

O6o0matoiiee MOBTOPEHHE
11 moHITUN 1 METOZIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUU: "BekTopsl B
npocTpaHcTse"

88

O06o0mmatoiiee MOBTOPEHHE




11 moHsITHI 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "BekTopsl B
npocTpaHcTse”

89

O6o0061aro1iee NOBTOPEHNE
11 moHITUN 1 METOZIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIIHs
3HaHuii: "OobeM
MHOTOrpaHHHKaA"

90

O6o0matoiiee MOBTOPEHHE
11 moHIATUN U METOZIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
3nanuii: "O0bemM
MHOTOTrpaHHHKaA"

91

O06o0matoiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpYyIibIX Ten"

92

Ob6o0maroree MOBTOpeHNE
11 moHATHI U METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATH3AIH
3Hanuit: "Ilnomanu




MOBEPXHOCTU U 00BEMBI
KpyJibIX Ten"

93

Hrorosast KOHTpOJIbHAS
pabora

94

HrtoroBast KOHTpOJIBHAS
paboTa

95

[ToBTOpenue, o6o0IIeHNE 1
crucTeMaTu3alus 3HaHUI

96

Hcropus passurus
CTEPEOMETPUN KAK HAYKU U
€€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTU

98

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEpEOMETPUH KaK HAyKHU U
e€ poJib B pa3BUTHU




COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passurus
CTEPEOMETPUN KAK HAYKU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX HH)KCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. ['eomerpust, 10 knacc/ Mepsnsk A.T'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OG1iecTBO ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ientp « BEHTAHA-I'PA®»; AkumonepHoe
obmectBo «M3aarenbcTBo «lIpocBemienue»

* Maremaruka. 'eometpus, 11 kinace/ Mepsmsik A.I'., Homuposckuii I.A.,
[TonsikoB B.M.; nox peaakuueit [lononsckoro B.E., O0uiecTBO ¢ orpaHM4eHHOM
oTBeTCTBEHHOCTHIO M3narenscknii nentp « BEHTAHA-I'PA®»; AkumonepHoe

obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

YMK Anre6pa n Hagana maremarndeckoro ananusa. Mepansk A.T. (10-11)
VYTri1yOsieHHBIN YpPOBEHb

I'eometrpus 10-11 kiacec. CamocTosiTENbHBIE U KOHTPOJIbHBIE pa0OTHI

(yriryOsI€HHBIN)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmorexa [{OK I'eometrpus 10-11 kacc - https://lesson.edu.ru/02.3/07






