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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  HU3YYCHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIIEH MpeaMeTHO obnact «MaremMaTtuka u
uHpopMaTrka»  4yepe3  OOECIeUYeHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIETO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIIECHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 3aJa4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JeAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUS PACclo3HABAaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJbHBIX CHUTYallMid, UCCIIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 kmaccax sBisitorcs: «lIpssMble W MIIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIIyOJIEHHOM ypOBHE OOYYCHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juisi auddepeHunanuiu 00ydeHMs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTElIbHBIX MporpamMMm, OOecneyuTh yrayOnaeHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIIsOIIEH yueOHoro mpeamera «MaTematukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlICIIbHBIC
IIPSAIMBIE B IPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpaIbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeNIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHOW MPOEKUHUU. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YIOJI
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM M IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPAMBIC MApAJIIEIAbHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrospHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEIIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAsh TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEeU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. OOBEM I1apa U MIapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWIMHApP, ONHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoteTvs. PemieHue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cucTeMa KoopauHart B npocTpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAbHAA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW HMIEHTUYHOCTH, YBaXKEHUS K
IIPOIIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYrUX HayKax, TEXHOJIOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, DTUYECKOIO IIOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3NUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oyaymieit npodeccuu U peasn30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OpPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW IS pelieHusl 3agady B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [IJI1 PAa3BUTHS 1UBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIICCTBCHHBIE TNMPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEUNN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UIUTH MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOMPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (PopMax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEW, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAaXOAUTh OLIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJBl paboOT, [OroBapuUBaThCs, OOCYXZaTb NPOLECC U pe3ylbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUJIbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATh M300paskeHust puryp
Ha IJIOCKOCTH,;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PA3JIUYHBIMM METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (pOopMyIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'E€OMETPUUYECKUX BEIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBaTh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aireOpbl, perarb MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e HUMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OIEPUPOBATh MOHSATHUSIMHU, CBSI3aHHBIMU C LMIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIy4ECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoioKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0OBEMBI U IUIONMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
IMOTOOHBIX TEN;

u300paxaTb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTexKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIECHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPHUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYca (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHUS;

NPUMEHATh T€OMETPUUECKHE (PAaKThl ISl PELICHHUS] CTEPEOMETPUUECKHX
3a/1a4, NPEANOJIAralllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHWN H
HAXO0KJIEHUE T€OMETPUYECKUX BEIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHH, HCCIIENI0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ladyd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iesioB U duekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Konrpoabnble IIpakTHyeckue
n/n TeM NMPOrpaMmbl Bcero pecypcsl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 multiurok.rwfiles/parallelnost...prostranstve.html
Bzaumnoe pacnonoxenue .
2 P 6 1 multiurok.ru files/parallelnost...prostranstve.html
MPSIMBIX B IIPOCTPAHCTBE
[TapannenbHOCTHh NPSIMBIX U i
3 P . P 8 multiurok.rw files/parallelnost. .. prostranstve.html
MJIOCKOCTEH B MPOCTPAHCTBE
[lepnenAuKyIIpHOCTH .
PHCHMIYIAP . ab.al-shell.rw...i-

4 HPSIMBIX U IIJIOCKOCTEH B 25 . .

perpendikulyarnye...i...prostranstve
MPOCTPAHCTBE
ab.al-shell.rw...i-

5 VYTIbl U pacCTOSHUS 16 1 . .
perpendikulyarnye...i...prostranstve
https://interneturok.ru/lesson/geometry/10-

6 MHororpasHuKu 7 1 klass/mnogogranniki/mnogogranniki-i-ih-svoystva-
profilnyy-uroven

7 Bexkrops! B IpocTpaHcTBE 12

TToBTOPCHIC. 060BMICHIC 1 https://interneturok.ru/lesson/geometry/10-
8 p ’ m . 5 2 klass/mnogogranniki/mnogogranniki-i-ih-svoystva-
cHUCTeMaTH3aIus 3HAaHUI .
profilnyy-uroven
OBUIEE KOJIMYECTBO YACOB 102 6 0
1O TIPOI'PAMME



https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven

11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE
Konrpoabubie IIpakTHyeckue

n/n U TeM MPOrpaMMbl Bcero pecypchl
padoThI padoTshI

1 AHanuTHueckasi FreOMeTpHs 15 1 multiurok.rw files/parallelnost...prostranstve.html

) IToBTOpEeHME, 0000IIEHNE U 15 | ab.al-shell.rw...i-

CUCTEMaTH3aIUs 3HAHUH perpendikulyarnye...i...prostranstve
https://interneturok.ru/lesson/geometry/10-

3 O0BEéM MHOTOTPAaHHUKA 17 1 klass/mnogogranniki/mnogogranniki-i-ih-svoystva-
profilnyy-uroven
https://uchitelya.com/geometriva/75500-prezentaciva-

4 Tena Bpaienus 24 1 .
tela-vrascheniya-obemy.html

5 [Imomaam MoBEpXHOCTH U 9 | https://uchitelya.com/geometriva/75500-prezentaciva-

00BEMBI KPYTJIBIX TET tela-vrascheniya-obemy.html
https://uchitelya.com/geometriva/75500-prezentaciva-

6 JIBrokeHUs 5 1 .
tela-vrascheniya-obemy.html
ab.al-shell.rw...1-

Tosropere, oGoGmeHHe u perpen'dlkulyarnye. ..1...prostranstve
7 . 17 2 https://interneturok.ru/lesson/geometry/10-
cucTeMaTu3alus 3HaHu| . R
klass/mnogogranniki/mnogogranniki-i-ih-svoystva-
profilnyy-uroven
OBIIEE KOJIMYECTBO HACOB 102 g 0

[10 ITPOI'PAMME



https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://uchitelya.com/geometriya/75500-prezentaciya-tela-vrascheniya-obemy.html
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/mnogogranniki-i-ih-svoystva-profilnyy-uroven




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PHUCYHKE IJIOCKOCTH, NMapaJljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, IpsMasi,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKOCTH,
NepeceKarommecs npsaMas u rmjiI0CKOCTh;
MOJYIIPOCTPAHCTBO

IlousTus: MEPECCKArOIMMECS IIOCKOCTH,

NepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX POCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHUKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cnenctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHe CeYeHNI MUPaMKIbl, Ky0a U
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pedpa. M3o0pakeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IOCTPOCHHBIX CceUueHui Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HbIMHU LIBETAMHA

14

Meton cieoB Uisl IOCTPOEHUS CEUEHU I




15

Mertoa cneqoB Asisi MOCTPOSHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3allUCh HIaroB
MMOCTPOCHHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
MTOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

PONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUHU




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npocTpadcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaronmxcst
npsaMbIX. [TapamiensHble IpsiMbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMON MapajuIeIbHON
JAHHOM MPSMOM, MTPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHuu
MapajvieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IpOeKINUN

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[ToHsiTHSA: MapaIeaIbHOCTD MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamienbHOCTU NPSIMOU U
TUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapaJuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIEABHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[MapannenbHast MPOEKIKs, TPUMECHEHUE
JUTSL TIOCTPOCHHUS CCUCHHI Ky0Oa U
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX MJIOCKOCTEMN

35

Teopema o mapajuieTIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus
IIPU NIEPECEUEHUN JIBYX MapaljIeNIbHBIX
IJIOCKOCTEN TpEeThen

37

CaoiicTBa napaieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MmapajlJyICIbHBIX IMPAMBIX,
3aKIJIIOYEHHBIX MEXAY NMapajuleIbHbBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH NTPSMOH €
ABYMA TapaJlJICJIbHBIMUA TNIOCKOCTAMUA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue niuH oTpe3KoB B KyOe u
MPSAMOYTOJIbHOM TIapajuiesIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTHU IIPSIMOHN U
IIJI0OCKOCTH

43

44

45

[lepneHIMKyYIAPHOCTD NPSAMON U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSMOH U
IIJIOCKOCTH

Teopema o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u NECPpUCHAUKYIISIPHBIC UM
psAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47

[lepnenuKynsp ¥ HaKJIOHHAS.
[TocTpoeHne nepneHuKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

[lepnieHqUKYISp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHaAUKyIApax
(mpsimast 1 oOpaTHas)

51 Yron Mexay CKpeuBaroIuMHUCs
IPSIMBIMU
[Touck neprneHaAuKyISpHBIX MPSMBIX C

52 MTOMOUIBIO NEPIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

54 MPaBUILHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyda, MpU3MBlI,

55 MPaBWJIbHON MHPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3HaK NepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD NEPIEHIUKYIISAPHI:




CUMMETpHUS, CABUT TOUYKHU IO
napasieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrooKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMECTPH B
IMPOU3BOJIBHOM TPEYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMU B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnenukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyIIpHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMOU
MepeCceueHMs IBYX MIOCKOCTEN
MEePHEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJIenunena

70

TeopeMa 0 nMaroHany NpsIMOYTrOJILHOTO




napajjeacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIaTHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapaJuiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAIUAX

74

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

7

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBA s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoZIe3NYeCKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yrib1 u
paccrosiHus"

79

80

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 DIIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunpHas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI.

81 [IpaBuibHas mpusma !

20 [IpssMoit napayenenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brimykisie MEHOTOTrpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpanHHuku" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ TPOM3BEICHNE 1

93 Brruucrienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1

95 [Ipocreitmme 3agauu ¢ BEKTOpaMU 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimume 3aga4n ¢ BEKTOpaMH 1

98 O06o01IeHne U cucTeMaTu3aIys 3HaHUH 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBast koHTpoIbHAS paboTa 1
101 Hrorosas kKoHTpoOJIbHAsI paboTa 1
102 O0o01IeHre U CHCTeMaTH3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgpoBbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHust oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B NMPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansgpHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bbhruncinenue yria |

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YPaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEITHOE ]

MIPOrpaMMUpPOBaHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMUA B MHOTOTPaHHUKAX
1 AHaJIMTUYECKHE METOBI pacuéra yria 1

MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJla pacCTOSIHUS OT TOYKHU 10

12 dopmy. 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTossHui OT TOUKH 70

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 70
IJIOCKOCTH B MPaBUJILHON MUPAMUIE

15 KonrponsHast pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTpaHHUKU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSAMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MPSMBIE U TUIOCKOCTH:
napajuieNIbHbIE CEYECHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
IlepneHIuKynsApHBIE IPSIMBIE U

2 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEePIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOI'PaHHUKOB
IlepnieHIuKyNApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIIApax

24 [lepnienquKyIsIpHBIE IPSMBIE U




IINIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI TS
Ioaaen, COoOpakeHHsI MOA00MS

[ToBTOpEHUE: MIOIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
TIomaaen, COoOpakeHHs MOT00MS
[ToBTOpEHUE: MIIOIIAAN

MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
TJI0IA e, COOOPaKEHHSI TIOI00MS

28

[Inomany ce4eHnii MHOTOIPaHHHUKOB:
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI TOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOJ00US

30

31

Konrtponsnas pabdora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiIa

33

Crepeomerprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napasuiefienuneaa
35 O0BEM npsAMO TPU3MBI
36 CrepeoMeTpuyeCcKue 3a7auu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOMN MPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH TPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
38 onpeaenéHHoro uarerpana. Oobpém
HAKJIOHHOM IPU3MBbI
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0béM
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamubl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna o6béMa nupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUeCKUE 3a7ja4l, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
13 CrepeoMeTpHUyeCcKue 3ajauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHble ¢ 00BEMOM HAaKJIOHHOU
b
TIPHU3MBI
45 [Tpuknanueie 3ana4u mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MTUPAMUIBI
46 [Tpumenenne o6bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 |
MHOTOTPaHHHUKA
[unuaapudeckast MOBEPXHOCTbD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoM MUIUHID.
[Tnomaae MOBEPXHOCTH MUTUHIPA

50 Konunyeckas moBepxHOCTh, 00pa3yroriye
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca TJIOCKOCTHIO,
MapajuieIbHOMN TIOCKOCTH OCHOBaHUS

57 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
MMOCTPOCHHUEM CEUYCHUI ITMIIHHIPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE,
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa

57 [TpukamHbIe 3a/1a49M, CBSI3aHHBIC C
IATHH]IPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IATUHIPOM

59 Cdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bu 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00Ms

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun 1o Teme "Terna U MOBEPXHOCTH
BpateHus"

3anauu o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O06béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro quJinHApa

Brruncnenue 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uHaTerpaia. Oobém
KOHYyca

[Imowmany OOKOBOU U IOJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

7

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa 1 MapoBOTroO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Imapa, IIapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[ToroGHBIE TENa B TPOCTPAHCTBE.
N3menenne o06nEma mpu noo0uu.
CrepeoMeTpHuueCcKue 3a7jauu, CBI3aHHBIE C




BbIUUCIIEHHEM 00BEMOB Tell U IIOMIACH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpancTBa. OToOpaskeHusl.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA ABMKEHUI

Bupl nBukeHuil: napauienbHbII
MepPEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
NpSAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha TPUMCHCHUEC
JABUOKCHU S

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o6mmatomiee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX M IUIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o6matomiee nopropenue 11 nonsruii u
MeTOoJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o0maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpun 10—11




KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA;
"BekTopsbl B mpocTpaHcTBe"

&9

Oo6o6maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reometrpuu 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Momanu MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Ob6o06maromiee noropenue 11 noHsATUit 1
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Momany MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

WroroBas koHTpoJsibHAs paboTa

95

96

IToBTOpenue, 00001IEHNE U
cHCTEMaTH3aINsI 3HAaHUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEpEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOoJIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTuka: anredpa 1 Hayajia MaTeMaTHUECKOI0 aHalln3a, reomeTpus, 11
knacc/ Kosnos B.B., Hukutun A.A., bernonocos B.C. u apyrue; non penakuuen
Ko3znosa B.B. u Hukutnna A.A., O0O11ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTBIO
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