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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBAsETCS ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, MPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0ECleUeHHE  BO3MOXHOCTHM  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKM M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUNA U POJIM aKCHOMATHKH B MPOBEICHUT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus juis auddepeHunanuu 00ydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHuE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1ockoctd. [lapamiensHOe WM LEHTpaJbHOE NPOEKTUPOBAHUE, H300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs. TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa p&Oep W OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolierl cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUYEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUYHEe,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHSIMH, CBSI3aHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOJbI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPHIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4eCKd  CcQOpMyIMpOBAHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(HEephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUN OT TOYKM 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeJIbHOM  IIEPEHOCE, UEHTPAIBbHOM CHUMMETPUHU, 3€pPKAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepEe3 BEPILINHY ), CEYEHHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUsS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneH)lmiyns{pHOCTb MPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYribl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 IToBTOpenue, 06001IEHNE U 17 2
CUCTEeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

JMara usyyenus

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBuiIa U300paKEeHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, H300paKEHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHune ceueHuil nupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N300pakeHune ceueHuil mupaMusl, Kyoa
U NIPU3MBI, KOTOPBIE IIPOXOMAT YEPE3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
ITOJTYYEHHBIX MJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYSHUN
pa3HbBIMU [IBETaMHU

12

N300paxenune ceueHunit nupamuabl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamniBanue NOCTPOSHHBIX CEYCHUN
pa3sHbBIMU [IBETaMHU

13

N300paxenune ceyeHuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NoCTpOCHHBIX CEYCHUN




Pa3sHbIMU LIBETAMU

14

15

Merton cnenoB uisi HOCTPOCHUS CEUYCHUI

Mertoa cneoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertopa cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 1I1aroB
MOCTPOEHUS

18

19

20

21

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I M 3aI1MCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
ITOCTPOEHUS

ITocTpoenue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema




Menenas. PacueTsl B ceyeHUIX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3BuTus
IJITAHUMETPUH U CTEPEOMETPHH

23

24

25

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haky cKkperuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSIMOM NapaljieIbHON
JAHHOW MPSAMOM, IPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIeKaNIeH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
mapalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapannensHOCTH TpeX MpsiMBIX. Teopema
0 TpEX mapauleNbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[MenTpanbHas mpoekus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

3amaun Ha NOKA3aTeILCTBO U
HUCCICAOBAHUC, CBA3AHHBIC C
pacIooXEHUEM MIPAMBIX B IIPOCTPAHCTBE




30

31

[TonsATHA: MapasuIeIbHOCTD PSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipr3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOHM U
IIJIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC
1 JO0Ka3aT€JIbCTBO, CBA3aHHBIC C
mapalyiCcJIbHOCTBIO IIPAMBIX U IUIOCKOCTEHN
B IIPOCTPAHCTBEC

32

[TocTpoenne ceuenust, IPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYIO Ha YepPTEeXE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHM KyOa 1
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

34

35

36

[TapannensHele wiockocty. [pusnaku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

TeopeMa 0 nmapaiebHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOASAIIEH Yepe3 TOUKY, He
MIPUHAUIEKALYIO TAHHOW IJTIOCKOCTH 1
CIIEACTBHUS U3 HEE

CBoiicTBa napamieNbHbIX TUIOCKOCTEN: O
MapajuieIbHOCTH NPSIMBIX IEPECEUCHUS
MIPH NEPECEUEHUU IBYX MapalIeIbHbBIX
TJTIOCKOCTEH TpeThen

37

CBoiicTBa mapayIenbHBIX MIIOCKOCTEH: 00




OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MECXKAY napaljlCiIbHbIMA
IIJIOCKOCTAMHU, O IIEPECCUCHNUN HpHMOﬁ C
ABYM: MTapaJlJICIbHBIMU IIOCKOCTAMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napaesenumnena

41

Brruucrienue uiH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

42

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [IpusHak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHANKYISIPHON K MNIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[1nockocTH ¥ IepneHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX




47

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU

Ha IPSIMYIO

48

[lepnieHqUKyYISp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU

Ha [PSAMYIO

49

50

Teopema o TpEX NneprneHAuKyIIpax
(mpsimast 1 oOpaTHasi)
Teopema o TpEX MepreHAUKYIIpax
(npsimast u oOpaTHas)

51

Yron Mexay CKpenBarOmuMHUCs
MPSIMBIMU

52

53

[Touck neprneHIMKyIspHBIX IPSIMBIX C
IIOMOILBIO IEPIEHAUKYIAPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUJILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

55

56

S7

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMHJIBI C TIOMOLIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO IIIockocTu. [lnockoctu
CUMMETPUN B MHOT'OTPaHHUKAX
[Ipu3Hak nepneHMKyJIIpHOCTH NPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér




paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

59

60

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOUKH JI0 MJIOCKOCTH

CriocoObl OIyCTUTH HEPIECHANKYISAPHIL:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMON

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUN

62

63

64

65

KonTponbnas padora "B3aumnoe
PacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEeHue: yroyn Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJLHOM TPEYTrOJIbHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue MeTObl BEIUUCIEHUS
yIJia MEXy IpSIMbIMUA B MHOTOI'paHHHKaX

66

67

68

JIByrpanHbIi yroy. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yTIila

[lepneH UKy pHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IIJIOCKOCTEN

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH




NIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpssMOyTONBHBIN MapajuIeNenuIes; Kyo;
M3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpruecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAaCIIOI0KEHUEM IPSIMBIX U IUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajvieJbHbIe TNIOCKOCTH B CTAHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIMMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHSIX

PaccrosiHMe OT TOYKH 10 TUIOCKOCTH,
paccTostHuE OT MPSMOM 10 MIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

CKpCHIMBAOIHUMUCH ITPAMBIMHU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

76

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

77

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reojie3nYeckue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u




paccrosiHus"

Cucremaru3zanus 3HaHul "MHOTOrpaHHHUK

79 " 1
U €T0 AJIEMEHTHI

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamuzia

81 [Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL. 1
[IpaBunbHas npusma

82 [Ipsimoit mapamienenunern, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBunpHbIe U NONYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonTtponsHast padbora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuea 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE 1

93 Brruucrienue yria Mex1y BEKTOpaMH B 1

IIPOCTPAHCTBE




94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema YpoOKa B Ko]—[Tpo,]n,]-[],[e I[aTa N3y4YeHUsI
cero
padoTshI

[ToBTOpenue tems! "KoopauHarsl

1 BEKTOpa Ha TUIOCKOCTU U B 1
npocTtpascTae”

5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJECHNE BEKTOPOB"

3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH"

5 YpaBHEHHE IJTIOCKOCTH, HOpMAJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,

6 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax

7 BektopHoe npousBeneHne 1

8 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE

9 JInHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
MpOrpaMMHUPOBAHUE

10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX

1 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX

12 ®dopmyra pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTH B KOOpAHUHATAX

13

14

Haxoxnenue paccTosHUN OT TOUKH 10
TUIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIJIBHON MUPAMU/IS

15

KonTtponbHas padora "AHanuruveckas
reomerpust”

16

17

Ceuenuns MHOTI'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOI'OIpaHHUKH

CedeHuss MHOTOTPAaHHUKOB: METO/T
CIIEOB

18

CequI/m MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEN

19

20

[TapannenpHbIe PAMBIE U TIIOCKOCTH:
NapaJijieIbHbIE CEYEHUs

[TapannenbHble TPSAMBIE U IUNIOCKOCTH:
pPacy€T OTHOLIEHUN

21

[TapannenpHble TPAMBIE U TIIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
MPSMBIMHA

22

[lepnenauKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MTAPbI
NEPNEHANKYIJISPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

[leprienauKynapHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa 0 Tpex
HEepHEHINKYIIApax




24

[IepnieHauKyIsIpHBIC MIPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TIonIael, CooopakeHus Mo00us

26

27

28

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

29

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

30

31

32

KonTponasnas pabora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

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

33

CrepeoMeTprUYECKHE 3a/1a4H, CBSI3aHHBIE
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napasuiesenumnena




34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35

36

37

O06BEM psAMON TIPU3MBI

CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MPU3MBI

[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

39

40

41

Boruucnenue 06bEMOB Tell C TOMOLIBIO
onpenenéHHoro uuterpaiga. Oobém
MUPAMU/IBI

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJIOM

®opmyna o0bEMa NUpaMuIbL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJI0M

42

CrepeoMeTprUYECKHE 3a/1a4H, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

43

44

CrepeomeTpHyecKHe 3a/1a4H, CBSI3aHHbIE
¢ 00bEMaMH MUPaMHIbI

[Ipuknanueie 3axaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

4 Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncinenue
paccTosiHUS 10 TIOCKOCTH

47 KoHntponbhas padora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MTOBEPXHOCTH

49 umuaap. [Ipsamoii KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH LHUAIMHIAPA

50 Konunyeckasi moBepXHOCTh, 00pasyrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomMeTpuYeCKHE 3a/1a4i HA

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MMOCTPOEHUEM CEUCHUH IWIINH]IPA,
KOHyca
CrepeomeTpHuuecKkue 3aa4u Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,

MOCTPOSHUEM CEUCHUH ITUINHAPA,




KOHYyca

57

58

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenre chepsl U I1apa ¢
mwiockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bt 1 n300pakeHue mapa

[Tepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 n3o0paxenue mapa

62

Ypasnaenue chepsl. [Lromans chepst u
e€ yacrei

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTrpuueckre 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO chepoit U apoM,
MIOCTPOCHUEM UX CEYEHHH MJIOCKOCTBIO

CrepeomMeTpruyeCKHEe 3a/1a41 HA
JI0OKa3aTelIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUH IIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS




68

Paznuunsie KOM6I/IHaL[I/II/I TCJI BpalllICHUA
U MHOI'OT'paHHUKOB

69

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaiueHus"
3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71

KonTtposnpsHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

73

74

O0béM mmuHIpa. Teopema 06 00bEMe
PSIMOTO IMJIMHAPA

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobpém
KOHYyca

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTU KOHYCa

75

76

77

78

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC
C BBIYHCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHYCa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Y TUTOIIaAN TOBEpXHOCTEN Ten"

OO0OBEM 11apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpUUECKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa 1 MapoBOro
ceKkTopa

[Mpuknanueie 3axaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM IIapa u




wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAIMHU TIOBEPXHOCTEH H
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne 06bEMa mpu o 100uu.
CrepeoMeTpruecKUe 3a]auu, CBSI3aHHbBIC
C BBIYUCIIEHHEM O0BEMOB Tl U
IJI0IaIe TOBEPXHOCTEN
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KonTponbHas padora "[Tnomanm
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBHM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. O6mmume cBOHCTBa IBUKECHUH

Buael nBrkeHH: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKaJIbHasi CHMMETPUS, IOBOPOT BOKPYT
IpsAMOit

[TpeoOpazoBanus nmonobus. [psmas u
cdepa Ditnepa

84
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FeOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

KonTtponbHas pabota "Bekrops! B
npocTpaHcTae”

Ob6o6maromiee nosropenue 11 nonstuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpoCTpaHcTBe"
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Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 monsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"BekTopsbl B npocTpaHcTse"
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Ob6o6maromee mosropenne 11 monsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O06beM MHOTOTpaHHUKa"

90

Ob6o6maromee mosropenne 11 monsTuii
¥ METO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKa"
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Ob6o6maromee nopropenue 11 nonsTuit
¥ METO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpPYTJIBIX TET
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O6o06matomee moTopenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlNs 3HAHUM:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"
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Hrorosast koHTpOIBHAs paboTa

94

Wrorosas KoHTpoJbHASA paboTa
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[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3aIlUs 3HAHUH
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Hcropus pasBuTHs CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI
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100

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYyKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus CTEpeOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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