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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (OpMHpYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPHUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOIOTPaHHUKM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTE€IbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B TMPOBEICHUT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIENIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, pacHpeeEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  00ydeHHs, TOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIUKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHAS. TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenunes] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep UM OOKOBBIX TIpaHeil
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEUYEHHOU MMPAMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPAasjIOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsimoyronpHas  cucremMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CummeTpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mMapoBOro
CerMEHTa.

KomOunHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHHWKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOmaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTh I'PAXKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IIOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHWMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh CMmoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
Npe3eHTAlUU U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YEeCKOH 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IITYPMBD» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay9uTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamuia), FT€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM QopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, IMPUMEHSSI U3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
npolecce IOMCKa PpEeUIeHHs] MaTeMaTH4eckd  Cc(pOopMyIUpOBaHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUKA OT TOYKM 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUHU, 3€PKAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO M MPOXOSAIIUE YEPE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS] CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararollnX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Bsenenue B ctepeoMeTputo 23 1 0
) B3anMHoe pacnonoxeHue npsmbIx B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g 0 0
IIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD MPSAMBIX U )5 0 0
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSHUS 16 1 0
6 MHororpanHuku 7 1 0
7 BekTops! B IpocTpaHCTBE 12 0 0
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 ) 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckas reoMeTpus 15 1 0
) [ToBTOpEeHUE, 0600IICHNE 1 15 | 0
CUCTEMaTHU3alsl 3HAaHUU
3 O6bEéM MHOTOTpaHHHKA 17 1 0
4 Tena Bpamenus 24 1 0
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0
KpPYIJIBIX TEl
6 JBro>xeHus 5 1 0
7 [ToBTOpenue, 0600IIEHNE U 17 ) 0
CUCTEMaTHU3alus 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHCYHKE IIJIOCKOCTH, apauIeIbHBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHS cCTEpEeOMETpUN: TOUKA, TIpsMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeaANHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
nepeceKaroIuecs npsMasi v I0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHuororpanHuku, n300pakeHue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus U3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N306paxkenue ceuenunii nupamuabl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N306paxkenue ceueHuit nupamuabl, Kyoa u
PU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
p€bpa. M3obpakeHne nepecedcHus
MOJIy4EHHBIX IJI0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEUEHUN Pa3HBIMU IIBETAMU

12

N306paxkenue ceueHnit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepeceueHms
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMU

13

N306paxkenue ceueHnit nupamuabl, Kyda u
MPU3MBI, KOTOpPbIE TPOXOIAT UYepe3 uxX
p€opa. N3o0pakeHne nepeceueHus
MOJIy4EHHBIX IJI0CKOCTe!. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMU

14

Merton ciaenoB ajs MMOCTPOCHUA CceueHUI




15

16

17

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PsIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue nmnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
MJITAHUMETPUU U CTEPEOMETPUM




23

24

25

26

27

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpernuBaronmecs
npsimblie. [Ipu3Haku cKpenuBaonmxcs
npsmbix. [lapansenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM MPSIMOM, POXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsAMou. JleMMa o nepecedeHnn
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauieNbHBIX NpAMBIX. Teopema o
CKPEIIUBAIOIINUXCS TPIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJLJIEIBHOTO
npoekTupoBanus. 300paxkeHre pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOI
MEXAY NPSMBIMU

29

3ajaun Ha TOKa3aTeILCTBO U
HCCIIeNOBaHUE, CBA3AHHLIC C
pacIOJIOKEHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.




31

32

CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

['eomeTpryeckue 3aaun Ha BIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

33

[TapannensHas npoexuus, MPUMEHEHUE TS
MOCTPOCHHSI CEUEeHUH KyOa 1
napasienenurnena. CBolcTa
napajuieenumnea u mpu3Mbl

34

35

36

37

[apannensHble ockocty. [IpusHaku
HapajjIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIGfI
yepe3 TOUYKY, HE MPUHAIJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUH IBYX IapaljIeIbHBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIF0YEHHBIX MEXy MapajIeIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHHUH MPSIMOH ©
JBYMsI TTapaIeIbHBIMU TIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

41

42

43

CgoiicTBa Ky0a 1 MPsIMOYT'OJIHLHOTO
napajuleienuIe1a

Brruncnenue JiMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM MapajuieenuIe e

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

[IeprieHIMKYIAPHOCTD NPAMOU U
iockocTH. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepes TOYKY MPOCTPaHCTBA U
MEPIICHIUKYISIPHOMN K INIOCKOCTH

45

46

47

[ImockocTH U nepneHIuKyIsIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

[110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
npsIMbIe B MHOTOTPaHHHKAX
[leprienaAuKynAp U HAKIOHHAS.
[TocTpoenue nepneHuKysgpa U3 TOUYKU Ha
IPSIMYIO

48

[lepneHauKyIsIp ¥ HAKJIOHHASA.




49

[TocTpoeHne nepreHANKYIISApa U3 TOYKU Ha
PSIMYIO

Teopema o TpEX mepreHANKYIIApax
(mpsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX nepHEeHAUKYIIPAX
(mpsiMast 1 oOpartHas)

VYros Mexay CKpeLMBaOIUMUCS
PSMBIMH

[Touck meprneHANKYISIPHBIX MPSMBIX C
MOMOIIBIO TEPIIEHANKYISIPHBIX
IUIOCKOCTEH

53

54

OpToroHanbHOE IPOEKTUPOBAHNE

[ToctpoeHue ceueHuit Kyoa, mIpU3MBL,
MPABUJIbHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHON POEKIINU

55

[TocTpoenue ceuenuii kyba, Mpu3Msl,
IIPaBUIILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

57

58

CumMMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO
m1ockocTy. [limockocTy cummeTpuil B
MHOTI'OIrpaHHHUKax

[Tpu3HaK neprneHAUKYIIpHOCTH MPSMOH U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKHU JO IIIOCKOCTH

59

IIpaBunpHBIE MHOTOTPaHHUKH. Pacdyér
paccTOSTHUN OT TOYKHU JO IIIOCKOCTH




60

61

CniocoObl OyCTUTh NEPIIEHANKYISPDI:
CUMMETpHUSI, CABUT TOUYKHU I10 apaJIeIbHOU
IPsIMOM

Casur 1o HenapasuieJIbHON IPsSMOH,
MU3MEHEHUE PACCTOSHUM

62

KonTtponsHas padora "B3anmuoe
PacCION0KEHUE MPAMBIX U INIOCKOCTEN B
npocTtpaHcTse"

63

[ToBTOpEHME: yroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

65

66

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue METObl BEIYUCICHUS
yIJIa MEXAY NMPSIMBIMU B MHOTOIPaHHUKAX
JByrpannsiit yron. CBONCTBO JTMHEHMHBIX
YIJIOB IByTPAHHOIO yria

67

68

69

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO MEPIEHANKYISPHBIX MIJIOCKOCTEN

[Ipu3Hak nepneHAuKyIspHOCTH
IJIOCKOCTEN; TeopemMa O MpsIMOM
MepEeCEeUCHUS ABYX MIOCKOCTEN
NEePNEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH
[IpssMoyropHBIN TapauieIenunen; Kyo;
M3MEPEHMUsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuiejaenumnena




70

71

TeopeMa O AuaroHajiv MnpsaMOyroJibHOToO
napajiejenuicaa u CJICaACTBUC U3 Hee

CrepeoMeTpHuuecKkre U MpUKIIaIHbIe

3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCioIOKECHHUEM IIPAMBIX U IINIOCKOCTHU

72

[ToBTOpEeHME: CKpeNIMBaAIOIIUECS MPSMBIE,
napajuiebHble TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMBIMU B
IPOCTBIX CUTYaIUSIX

74

75

76

PaccrosiHre OT TOUKH 10 TNIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKAY
CKpCIIUBAKOIUMUCS ITPAMBIMU C ITIOMOIIBIO
HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHThI ChepUIEeCKO TeOMETPHH:
reoIe3MuecKue JJMHAN Ha 3eMIie

78

79

KonTtponbnas pabota "Y1ibl u
paccrostHus"

Cucremaruzanus 3HaHuN "MHOTrorpaHHUK
U €T0 JIEMEHTHI"

80

[Tnpamupna. Buael mupamua. IpaBunbsHas




81

nupaMua
[Ipusma. IIpsamas 1 HaKJIOHHAS IIPU3MBI.
ITpaBwibHas nmpusma

82

83

84

[Ipssmoit napainenenunen,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo
Breinykibie MHOTOrpaHHUKHU. Teopema
Ditnepa

Boinykibie MHOrorpanHuku. Teopema

Oiinepa. [IpaBuibHbIe U ONYTIPAaBUIIbLHBIC
MHOTOTPaHHUKHU

85

86

KonTponpHas padora "MHororpanHuky"

[TonsiTve BEeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87

88

89

CymMma BEKTOpOB
Pa3zHocTh BEKTOPOB

HpaBI/IJ'IO MnapajjejicnmIic1a

90

YMHOXKEHHE BCKTOpA Ha YHUCJIO

91

92

Paznoxxenue Bektopa mno 0asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B OJIHOf/i IINIOCKOCTH

CkansgpHO€E MpOU3BENECHNE

93

94

Brruucnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE

HpOCTCﬁIHHC 3ala4u C BEKTOpaMu




95 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1
98 O06o0011IeHne U cUCcTeMaTU3alus 3HAaHUN 1
99 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa | 0 0
Ha MJIOCKOCTH U B MMPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe | 0 0
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria | 0 0
MEX/y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpenue Tems! "YpaBHEHHE NIPAMOI, | 0 0
IPOXOJIIeH yepe3 JBe TOUKu"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, | 0 0
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, | 0 0
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenune 1 0 0
g JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE | 0 0
IPOrpaMMUPOBAHUE
9 JluHeiiHble HEpaBEHCTBA, JIMHEHHOE 1 0 0
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria | 0 0
MEXy NPSMBIMH B MHOTOI'paHHUKAX
AHaJIUTHYECKHEe METO/IbI pacuéTa yria 0 0

11

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




12

13

®dopmyia pacCTOSHUS OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14

15

16

Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”

Ceuenuns MHOTI'OI'PaHHHUKOB: CTaHJAAPTHLIC

MHOI'OI'paHHHUKH

17

CeueHus MHOI'OI'PpaHHUKOB: MCTO CJICIOB

18

CeueHus MHOI'OIPpaHHUKOB: CTaHAAPTHBIC

IIJIOCKOCTH, TIEPECECUCHUS MPSMBIX U
IUIOCKOCTEH

19

20

21

[TapannenpHble PAMBIE U TUIOCKOCTH:
NapaJiyIeIbHbIE CEYEHUs

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
pPacy€T OTHOLIEHUN

[TapannenpHbIe TPAMBIE U TIIOCKOCTH:
YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS
PSIMBIMU

22

[IepnieHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

23

[lepnenauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX




24

NEPIEHANKYIIApax
[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIVH B
MHOI'OIPaHHHUKAX

25

HOBTOpeHI/Ie: IIiomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
nooous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOPaKEHUS
o 00us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHUSI
o 00us

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOJ00us

30

31

32

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuleIenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpruyeckne 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO




34

napauicicnuicaa

HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35

36

O06BEM psAMON TIPU3MBI

CrepeoMeTpUUECKUE 3aJa4l, CBA3AHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37

38

39

[IpukitagHble 3aqa4n, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM MPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
paMU/Ibl

40

®opmyna o0bEMa mupamusl. OTHOIIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41

42

®dopmyna 06béMa nmupamuibl. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43

CrepeomeTpuyeckre 3a/1a4u, CBS3aHHbIE C
00BEMaMH TUpaMUIbI

44

45

[Ipuknanueie 3aaaun mo Teme "OOBbEMBI
Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

[Ipuknanueie 3axa4un mo Teme "OOBbEMBI




46

Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienue
paccTosiHUsA A0 INIOCKOCTH

47

48

49

KonTponpHas padora "O0beM
MHOTOTrpaHHHKA"

[{unuHapuyueckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUIECKON
IIOBEPXHOCTHU

Hunuuap. [pssmoit KpyroBod HUIMHAP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50

51

52

KoHundeckast TOBEpXHOCTh, 00pa3yIoIiue
KOHHYECKOU nmoBepxHocTh. Konyc
CeueHne KOHYca IJIOCKOCTBIO,
napajuieIbHOW TUIOCKOCTH OCHOBaHUS

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

54

55

[Tmomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
[Tnomaabr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
MMOCTPOCHUCM CcedeHU HUJINHApA, KOHYyCa

56

CrepeomMeTprUYECKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUEHUHN HWJIMHIPA, KOHYCA

57

[TpuknagHelie 3a1a4u, CBSI3aHHBIE C
UWIAHAPOM




58

59

60

61

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[Tepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By u n3o0paxeHnue mapa

62

VYpasaenue chepsl. [Liomans chepsl u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

65

CrepeomeTpryuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsi3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIS
moa00us

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB




69

70

3agauu o Teme "Tena 1 TOBEPXHOCTH
BpanieHus"

3agauu o Teme "Tena U TOBEPXHOCTH
BpaieHus"

71

72

73

Kontponsnas padora "Temna u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO ITUTHH]IPA

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74

75

76

ITnomaay 6OKOBOM U IOIHOM
MOBEPXHOCTH KOHYCa

CTepeoMeTpHUYCCKUE 3a]a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB IIMIMHIPA, KOHYCa
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