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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe  NpHU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(GopMHUpOBaHKE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJAETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIIEHUS 33/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAaHUE MOHMMAHUS POJM AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHusi UX MPUMEHATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU TEOMETPHHM Ha YIiyOJIEHHOM YpOBHE OOYy4YCHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHust DenepanbHoi paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOMPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA 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:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlieiIbHbIE
IIPSAMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiebHONW MPOEKUHUU. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTrOJI
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUNIOCKOCTH: NEPIIEHINUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHAUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune]] ©W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nupamuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



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

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHs NPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKropamu. CKalsipHOE IPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvst: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl W TUIOCKOCTH, KacaTesibHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHPA, TUPaMUIbl U KoHyca. O0BEM mIapa M M1apoBOTO
CErMEHTa.

KomOunHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpazoBanue mnomodusi, romoTeTusi. Pemienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUs. [IpsimoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. Buabl JBWXEHUW: TapauieNbHBIA IEPEHOC,
LCHTpaJIbHAsI CUMMETpPHS, 3€pKaIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogaodus. [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 KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOILIEHHUE K
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTHUYECKOIO IOBEIECHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa3oBaHUI0O U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, 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 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUSA
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3ajgauu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTHUBOpPEYHE,  MpoOjIeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
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 IIpoLlecca, a TaKXkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATTU3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS 0 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlNd U OCOOCHHOCTEH ayAUTOPHUH.

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 ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

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

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHIM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHAMBUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, MNPUHUMATh Ielb COBMECTHOMU
JESATEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHHOBBIX (opMax paboThl (0OCYykAeHUS, OOMEH MHEHHI,
«MO3rOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMH YJIEHAMH KOMAaH[bl, OLICHWBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



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

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
Qurypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUYECKUX BEJIMYMH, INPUMEHSAS HU3BECTHBIE METOJIbI
IIPU PELIEHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e U3BJIEKATh, MpPEOOPa3OBBIBATH U HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATUS B
npouecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKd  CcQOpMyIMpOBAHHOU
npo0JieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha S3bIKE TI'€OMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEINYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CHEpUYecKOl MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

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

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

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHUE CPephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX 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
4yepTeKax 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 METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS TMpH
MapajuIeIbHOM  [IEPEHOCE, LEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlCHUS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SALIUE YEPE3 BEPILINHY ), CEUEHHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIAraroluX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneH)mIEyns{pHOCTb HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriseckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckas reOMETpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE

TUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),

CCPCANHBI OTPC3Ka

KoaudecTBO 9acoB

Bcero
padoThI

KonTpoabubie IIpakTuyeckue

padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[lonsiTHs cTepeoMeTpun: TOUKa, Npsmas,
IJIOCKOCTB, MpocTpaHcTBO. OCHOBHBIE NTpaBUia
M300paKeHUsI Ha PUCYHKE IIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHbBI
oTpe3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U IO0CKOCTh;
HOJYTIPOCTPAHCTBO

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U IO0CKOCTh;
HOJYTIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE TPOCTCUTIINX
MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYOLIHX
00BEKTOB

MHOrorpaHHHUKH, U300paKEHHE TPOCTCUTITHX
MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYOLIHX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3

HHUX




10

11

12

13

14

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIECICTBHS U3
HuXx. CriocoObI 3a1aHus IPSAMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpbIE NTPOXOAT yepe3 ux péopa. M3o0paxenue
nepeceyeHust MoJIy4YeHHbIX IIOCKOCTEH.
PackpaimBanye NOCTPOSHHBIX CEUYCHUH Pa3HBIMU
[[BETaMHU

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
NIEPECEUCHMS MIOTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue MOCTpOEHHBIX CEUYEHUI pa3HBIMU
[[BETaMHU

N306paxkenune ceueHuit nupamubl, Kyda v Mpu3Msl,
KOTOpbIE MPOXOAT yepe3 ux péopa. M3o0paxenue
nepeceyeHust MOJy4YeHHbBIX TIOCKOCTEH.
PackpaimBanyie NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
[[BETaMH

N3o0paxkenue ceueHni MpaMuibl, Kyoa ¥ MIPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
niepecevyeHus MOTyYeHHBIX TUIOCKOCTEH.
PackpammBanue MOCTPOSHHBIX CEYEHHH Pa3HBIMU
[[BETaMH

MeTton cieoB U1 OCTPOEHUS CEUEHU I

15

Merton ciaeaoB aist HOCTpoeHus ceueHuil. CBoiiCTBa
MepEeCeUYCHH I PSMBIX U TIIOCKOCTEN




16

17

Merton ciaefoB aJisi HOCTpoeHus: ceueHuil. CBoiicTBa
IIEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexkKel
U 3aIUCh 111ar0B IMOCTPOCHHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIUCh 11aroB IIOCTPOCHUS

19

20

21

22

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péOpax. Co3aHue BEIHOCHBIX YEPTEKEH
U 3aIIUCh 111aroB ITOCTPOECHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIMCh [IaroB IOCTPOCHUS

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYrOJIbHUKOB

[ToBropenue mrannmerpun: Teopema Menenast.

PacdeThl B ceueHMSAX Ha BEIHOCHBIX YCPTEIKaAX.
I/ICTOpI/I}I Pa3BUTHA IINIAHUMCTPHUU U CTCPCOMETPUN

23

24

25

KonTponbhas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

B3aumHoe pacnionoxeHnue NpsiMpIX B IPOCTPAHCTBE.
CkpeuruBatoiuecs npsmele. [Ipuznaku
CKpeluBaromuxcs npaMeix. [lapamnensabie
IpsIMbIE B IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
IPSIMOM NapAJJICIIbHONW JAaHHOU MPSIMOH,




26

27

MPOXOJAIICH Yepe3 TOUKY IPOCTPAaHCTBA U HE
JIeXxalen Ha TaHHOU npsiMoi. Jlemma o
NEPCCCUYCHUHU ITapalJICJIbHBIX MIPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH TpeX NpsMbIX. Teopema o Tpéx
napajuleNIbHBIX NpsAMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPIMBIX

[TapannensHoe nmpoekTupoBanne. OCHOBHbBIE
CBOICTBa MapaJlIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenne pa3HbiX GUTyp B MapajielbHOM
MPOEKIIUU

28

IlenTpanbpHas MpoeKLus. YTOJI C COHAIIPABICHHBIMU
CTOpPOHaMU. YTOJ MEXIY IPSIMBIMU

29

30

31

32

3ajgauu Ha J0Ka3aTeNbCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsiTHsI: MapayIeIbHOCTD MPSMOM U MJIOCKOCTH B
npocTtpascTse. [Ipu3Hak napamienbHOCTH IpAMOR
U TiockocT. CBoOWCTBA NapauIeIbHOCTH MPSIMON U
IUIOCKOCTH

FCOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYHMCICHUEC U
A0Ka3aTCJIbCTBO, CBA3AaHHBIC C MAPaJIJICIIbHOCTBIO
MMPAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBC

[TocTpoeHne cedeHns, IPOXOIAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyron
npsiMoil. Pacu€r oTHOLIEHMI

33

[TapannensHas npoekuys, MIPUMEHEHHUE IS
MOCTPOCHHUS CEUCHU KyOa U nmapajuiesienumnesa.
CaolicTBa napajuiesenunea u Mpu3Mbl




34

35

36

[TapannensHbie iockocTu. [Ipu3naku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U €JMHCTBEHHOCTHU
TJIOCKOCTH, MPOXOJSAIIEH Yepe3 TOUKY, He
MIPUHAJICIKALLYIO TAaHHOM MJIOCKOCTH U CIEICTBUS
u3 Heé

CaolicTBa napauieabHbIX IIOCKOCTEN: O
HapajyIeNIbHOCTH MPSAMBIX NT€peceYeHus Npu
HepeceyeH! JBYX MapauleabHbIX INIOCKOCTEH
TpeTbeit

37

CBoiicTBa mapajieNIbHBIX TIOCKOCTEH: 00 OTpe3Kax
napajiCIbHbIX NPAMBIX, 3aKJIH0OUYEHHBIX MCXKOY
napajiesIbHbIMU INIOCKOCTSIMU; O ITepPECeYeHU
IPSIMOM € IBYMS IIapaJuIeIbHBIMU IIJIOCKOCTSAMU

38

39

40

IToBropenue: Teopema Iugaropa Ha miaockocTu
[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO
TPEYroJabHUKa

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesenumne1a

41

42

43

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM IapajuIeyenuIe/ie

[lepneHAMKYISIPHOCTH NPSAMO U MIOCKOCTH.
[Tpu3HaK nepneHauKyIIpHOCTH IPSAMON U
IUIOCKOCTH

[lepneHIMKYISIPHOCTH NPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUHU U €AMHCTBCHHOCTHU




PsIMOM, IPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYJISIPHON K IJIOCKOCTH

IInockoctu n NEPNCHANUKYJISAPHBIC UM IIPAMBIC B

s MHOI'OI'paHHHKaX

46 [TnockocTH U epHeHANKYISIPHBIC UM MIPSIMbIC B
MHOTOT'paHHHKaX

47 [Tepnennukynsp u HaknoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

43 [Tepnennukynsp u HaknoHHast. [Toctpoenue
HEepIEHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

50 Teopema o Tpéx neprneHaAnKyspax (mpsmas u
oOpatHasi)

51 VYron Mexy CKpelMBarOIIUMUCS MPSIMBIMU

57 [Mouck nmeprneHANKYISIPHBIX MPSIMBIX C TIOMOIIHIO
NepIEHANKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHAIFHON TPOEKIINN

55 [Toctpoenue ceuenuii kyoa, IpU3MBbl, MPABUIBHON
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHATFHON TPOEKIINN
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctu cummerpuii B
MHOT'OI'paHHHKaX

57 [Ipu3Hak nepneHIuKyIapHOCTH IPSIMOUM U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUHU

58 IIpaBunbHbIE MHOTOIpaHHUKU. Pacd€r paccrossHui




OT TOYKH OO0 IINIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTossHui

> OT TOYKH JI0 IIIOCKOCTH

60 Crioco0ObI ONyCTUTh MEPIEHAUKYIAPBI: CAMMETPHS,
CIBUT TOYKH I10 IApAJLJIEIbHOU NPAMON

61 CaBur 1o HemnapasuleJbHON MPSMON, U3MEHEHHUE
paccTosHui

2 KonTtponpHast padora "B3anmHoe pacroyioxeHue
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yros MeKAY CKPEIIMBAIOIIUMHCS
IPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpryeckue METOABI BEIUNCICHUS YIIIa MEX Y
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [TepnienqukynapHele mockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIAPHBIX INIOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH TIOCKOCTEH;

68 TEOpeMa O MPSIMO NEPECEUEHMS IBYX MIJIOCKOCTEMN
NEPIEHUKYIISPHBIX TPETHEN MIIOCKOCTU
[TpstmoyToNbHBIN Napaienenumnen; Kyo;

69 U3MEpEHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

70 Teopema o auaroHanu NpsAMOYTOJbHOTO

napajuieJenumnesa u cleJCTBUC U3 Heé




71

72

73

CTCpCOMeTpI/ILIeCKI/IC " NPpUKIIaJHbIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM IIPAMBIX
" IIJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napaajaCIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPAMBIX, PACCTOSIHIE MEXKIY
CKPEIIHUBAIOIIUMUCS PSIMBIMU B TIPOCTHIX
CUTYaIUsAX

74

Paccrostnue OT TOYKHM 10 INIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

75

76

7

Brruncnenue paccTosHUN MEXY
CKPELIMBAOIMIMMHUCS IPSIMBIMU C IIOMOILIBIO
NEePNEHAUKYJISIPHON IIIIOCKOCTH

TpE€XrpaHHslii yroi, HEpaBeHCTBA I TPEXTPAaHHBIX
yrioB. Teopema [Iugaropa, Teopembl KOCHHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

OeMeHThI chepruuecKoil reoMeTpuu:
reoJIe3NYECKHUE JINHNUU Ha 3emiie

78

79

80

KonTtponbnast pabota "Yribl u paccTossHus"

CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK U €To
DJIEMEHTHI"

ITnpamupa. Buael mupamua. [paBunbsHas
nupamua

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
[IpaBunbHas npuzma

82

[Ipsimoit napaiienenunes, NpsMoyroIbHbIN




napajuiesaenumnes, Kyo

83 Boinykinblie MHOrorpanHuku. Teopema Ditiepa 1
24 Beinykibsie MHOTOrpaHHUKU. Teopema Ditepa. 1
[IpaBunbHBIE U TOTYPABUIBLHBIE MHOTOT PAHHUKU
85 KoHnTtposnbhas pabora "MHororpaHHuKu" 1
86 [TonsTHE BEekTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 IIpaBuio napannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
91 Paznoxenue BeKTf)pa o 6asucy TpéX BEKTOPOB, HE |
JeKalMX B OJIHOM MIIOCKOCTH
92 CxkansipHO€ MPOU3BEICHHE 1
93 Brrancienue yria Mexay BEKTOpaMu B |
NIPOCTPAHCTBE
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
97 [Ipocretinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0011eHe U cUCcTeMaTU3alus 3HAaHUN 1
99 O00011eHne 1 cucTEMaTU3aINS 3HAHUI 1
100 Wrorosast KoHTpoJbHASA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Temsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |
MpoxoJsuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHaIUTUYECKHE METO/IbI pacuéTa yria ]
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUI OT TOYKHU 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE

15 KontposbHas pabota "AHamuTndeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannensHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAXOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMaA O TPEX
MEepHeHIUKYISIpax

24 [TepnienaAuKysipHBIE IPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS AJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0INA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOJ00Us

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOA00US
KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyeCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNienunena

34

[Ipuknagubie 3a1a4n, CBI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
39 onpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI
40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
4 CrepeomeTpuuecKkue 3aa4u, CBI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
45 WKJIQJTHBIE 3a]]a49H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
46 [Ipumenenne 06bpEMOB. Brruncinenue

PacCTOAHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuuap. [Ipsamoii KpyroBou NUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
rapajuieJIbHOM MIOCKOCTU OCHOBaHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOECHUEM CEUEHUH HUIUHAPA, KOHYCa
CrepeoMmeTpuiecKHe 3a1a4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UAITUHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. By u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMM MIIOCKOCTBIO

[TpuknagHele 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaiieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uurerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OO0BbEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U IapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
TJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOJJOOHBIX T

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYECKUE 3319, CBA3AHHBIC C
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BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHust mpocTpancTBa. OTOOpasKeHHS.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOICTBA JBHKCHUI
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Bupl 1BukeHMI: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS
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Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
B IIPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reomerpunt 10—11
KJIaCCOB, CUCTEMaTH3aIIHsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe”

Ob6o6maromee noropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
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KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Oo6o6maromee nmosTopenue 11 moHsITHH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"O6beM MHOTOTpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEn"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsIbHAs paboTa
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600IIEeHNE U
CUCTEeMaTH3aIvsl 3HAaHUHA
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Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEpPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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