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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;

(dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATh U U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M 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 aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHUE MOHMMAHUS POJIM AKCUOMATHKH MpU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHusi UX MPUMEHSATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  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 BOIPOCaM O0yUaromuecs
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;

MOATOTOBUTH OOYYAIOMIMXCA K TPOAOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 yaca (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,
npoctpancTBo. 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, aPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuieNbHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YTrOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

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

MHororpaHHuKH

Buasl MHOrorpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yrosibHass nupamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. 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 NPSIMOM 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 NPAaBWIbHBIX MPU3M, CHUMMETPUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosnbHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAsh TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmomoxeHue
cheppl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHIpA, TUPaMUabl U KoHyca. O0BEM mmIapa M MapoBOTO
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJCH IOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoTeTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 11apa, METOAbI TOCTPOCHUS
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. [IpsimoyronbHas
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 JBWXEHUN: 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
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCcKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM AesATEIbHOCTH, JTarloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh CMmoco0 penieHus ydyeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTHBOpEuYne,  Mpoliemy,
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, SIBIICHUSIMH, MPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEecca, a TaKXKe BBIIBUTATD
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 PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

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 IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN PE3yJIbTaT;

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 pa3iu4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlNHd U OCOOCHHOCTEN ayAIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



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, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh 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, OOBACHATh IPHUYHHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

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 PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMH,



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

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
nupamua), F€OMETPUYECKUX TEJ ¢ TPUMEHEHuEM HopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxO0XXJICHUE TCOMETPUYECKHX BEIUYUH, IMPUMEHSSI W3BECTHBIE METOBI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBHIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO 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 IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
mpoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENHM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJauH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJINYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
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(UIIMPOBATH B3aUMHOE PaCIookKeHue chephl 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: MHOTOTPAaHHHWK, BIHUCAHHBIM B cepy 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
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUIyp: BHI 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 MOHATUEM 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, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3E€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIArarluX HECKOJBKO INAaroB PELICHUS, €CIH YCIOBUS
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 CTEPEOMETPUUYECKUX 3a/aY;

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 $3bIKE I'€OMETPUH, MCCIEN0BATH 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 pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
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 pacCcTOSHUSA 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  Tpaxriueckie (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




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPHI

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
TUTOCKOCTH, MapaJICIIbHBIX TPSIMBIX
(OTpE3KOB), CepeANHBI OTPE3Ka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

Ilonstus: MepeCCKaromuecs 1I0CKOCTH,
nepecekaromuecsa npamasa 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTus: MNepeceKaromuecs mI0CKOCTH,
nepecekarommecsa npamMasa 1 rmiIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NMPSMBIX U TIOCKOCTEH

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKperuBaronmecs
npsimble. [Ipu3HaKy CKpeluBarommXxcs
npsaMeix. [TapannensHbie npsmble B
IIPOCTPAHCTBE




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMOI MapasuiebHON
JIAHHOM IPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOU
npsMoi. JleMMa o nepecedeHun
MapaJIEIbHBIX MPSAMBIX INTIOCKOCTHIO

10

[TapamnenpHOCTB Tpex npsiMbIX. Teopema o
TpEX nmapauleIbHBIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPAMBIX

11

12

13

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALICIILHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢buryp B mapayuieaIbHON MPOCKIHN

lenTpanbpHas mpoekuus. Yromi ¢
COHANpaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY TPSIMBIMU

3aauM Ha JOKa3aTeNIbCTBO U

UCCIIEI0BAHNE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

14

[ToHsATHS: MapaIeaTbHOCTh MPSIMOMN U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
napasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napamuieaIbHOCTH IPSIMON U
TUIOCKOCTH

15

16

I'eomeTpuueckne 3ajaun Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapaJuIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TapannensHble ockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

17

TeopeMa 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOAALIEH
yepe3 TOUKY, HE MPUHAAIEKAIYI0 TaHHON




18

IIJIOCKOCTH U CJIEACTBUSA U3 HEE

CBolicTBa napauieabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [1€PEeCeUeHUs
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX
TJIOCKOCTEH TpeThei

19

CBoiicTBa mapaJlyIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKTFOYEHHBIX MEXK/1Y MapaieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMsI TTapaJIEIbHBIMU TIOCKOCTSIMH

20

MHororpaHHuKH, H300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 00HEKTOB

21

MHoOrorpaHHHKH, U300paKeHHE
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

22

23

24

N3o06paxkenue ceueHnit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX IJIOCKOCTeH. PackparimBanue
MMOCTPOCHHBIX CEUeHUI Pa3HbIMU LIBETAMHA

N3o06paxkenue ceueHunit nupamuabl, Kyda u
IPU3MBI, KOTOPBIE MTPOXOASAT Yepe3 X
pE€opa. N3o0pakeHne nepeceueHus
MOJIYYEeHHBIX TIIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CeUueHUt Ppa3HbIMHU LIBETAMHA

N306paxeHne cedeHnit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOASAT Yepe3 X
p€opa. N3o0pakeHne nepeceueHus
MOJYYEeHHBIX TIIOCKOCTeH. PackparmBanue
IOCTPOCHHBIX CEUECHUH Pa3HBIMH LIBETAMU

25

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u
MPHU3MBI, KOTOPBIE IIPOXOOAT YE€pPE3 UX




26

27

28

29

pEbpa. N3o0parkeHue nepeceueHus
HOJTYYEHHBIX TUIOCKOCTEH. PackpamiBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMHU LIBECTAMH

Mertopa cne0B Ul HOCTPOCHUS CEUEHUI

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

Mertoz crie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa niepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
MOCTPOEHUS

30

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh I1aroB
IIOCTPOEHUS

31

32

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIHCh I1aroB
IIOCTPOEHUS

33

[ToBropenue nnanumerpuu: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

34

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4epTrexkax. Mcropus pazBurus
TJIAHUMETPUH U CTEPEOMETPHH




35

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSAMYIO Ha YepTexe U
MapajuIebHOTO IPYrou npsamou. Pacuér
OTHOUIIEHUI

36

37

[TapannenbHas MPOEKIUS, TPUMEHEHUE TSI
MOCTPOCHHS C€UeHUH KyOa n
napasienenunena. CBorcTBa
napajuiejenunea u mpu3Msl

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuieJenune1a

41

42

Brruucnenue yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIbHOM Mapajuieenurnee

[IeprieHIMKYIAPHOCTH NPAMOU U
nockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

43

44

[leprieHIUKYIAPHOCTD NPAMOU U
mockoctH. [Ipru3Hak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IUIOCKOCTH

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

45

[110CcKOCTH U epIEHANKYIISIPHbIE UM
psIMbIe B MHOTOTPAaHHHUKAX




[IimockocTH U NepHeHIUKyISIpHbIE UM

46 IPsIMbIE B MHOTOI'PaHHHUKAX
[lepnenauKymsp ¥ HaKJIOHHAsA.

47 ITocTpoeHne nepneHauKysapa u3 TOYKHA HA
PSAMYIO
[lepneHaAuKyIsp ¥ HAKJIOHHASA.

48 [TocTpoenue neprneHuKyIsIpa U3 TOUYKH HA
PSIMYIO

49 Teopema o0 TpEX NepHEeHAUKYIApax
(mpsimast 1 oOpartHas)

50 Teopema o0 TpEX nepHneHaUKYIsApax
(mpsimast u oOpatHas)

51 Yron Mmexay CKpemuBarOmuMUCs
PSIMBIMU
[Touck neprneHIuKyIsIPHBIX IPSIMBIX C

52 MOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE
[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON MPOEKIINU
[ToctpoeHue ceuenuit Kyoa, mIpU3MBL,

55 MPaBUILHON TMHUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHON MPOEKIIUU
CummeTpus B TPOCTPAHCTBE OTHOCUTEIEHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTPaHHHUKAX

57 [Ipu3Hak nepHneHANKYIIPHOCTH IPSIMON U
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU JO IIIOCKOCTH

59 IIpaBunbpHBIE MHOTOTPaHHUKU. Pacuér




60

61

paCCTOHHI/If/'I OT TOYKH OO IIJIOCKOCTH

CriocoObI OyCTUTh MEPIIECHAUKYIISAPHL:
CUMMETPUS, CIABUI TOUKH 110
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KoHntposbHast padora "B3aumHoe
pacIoyioKeHHe MPSIMBIX U TIJIOCKOCTEH B
npocTpaHcTBe"

63

64

[ToBTOpEHME: Yroa Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: yroa Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuyeckre METObl BEIYUCICHUS
yIJIa MEXAY MPSIMbIMU B MHOTOIPaHHUKAX
JByrpannsiit yron. CBONCTBO JIMHEHMHBIX
YIJIOB IByTPAHHOIO yria

67

68

[TepnienqukynsapHele miuockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOK
MepECEeUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEHN MIOCKOCTU

69

70

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA MPAMOYTOJIbHOTO
napaJuleenune1a

Teopema 0 qMaroHany NpSMOYTOIBHOTO
napaJuleJIenuIea U CIEACTBUE U3 HEE

71

CrepeomMeTpruecKue U NpUKIaJIHbIE




3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PpacCioJIOKECHHUEM IIPAMBIX U IINIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCIIUBAOIIHECA IIPSAMBIC,
NnapajiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'paHHHUKax

73

74

[Tapa napanienabHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIHUMHUCA ITPAMBIMU C ITIOMOLIBIO
HepHeHﬂHKYHHpHOﬁ IIJIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

7

78

OeMeHThI chepruuecKoil reoMeTpuu:
reoIe3NUeCKUe JJMHUM Ha 3eMIIe
KonTponbnas padota "Yrisl u
paccrosiHus"

79

80

Cucremartuzanus 3HaHul "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

ITnpamupa. Buael mupamua. IpaBunbsHas
nupamuia

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBuiibHas npusma

82

[IpssmMoit napannenenunen,
MPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

83

Beinmykibie MHOTOrpaHHUKHU. Teopema
Ditnepa




Beinykiieie MHOrorpanauku. Teopema

84 Oitnepa. [IpaBunbHbIC U OTYIPABUIbHBIC 1
MHOTOTPaHHUKH
85 KonTtposnbsHas padora "MHOrorpaHHUKT" 1
36 [TonsiTHE BEeKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 Cymma BEeKTOPOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBusno nmapasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
91 Pasnoxxenne BekTopa 1mo 6a31/1c3u/ TpEX |
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIIOCKOCTH
92 CkansipHO€ pOU3BE/ICHUE 1
93 Boruncnenue yria Mexry BEKTOpaMu B |
IPOCTPAHCTBE
94 [IpocTeiimme 3aga4n ¢ BEKTOpaMH 1
95 ITpocreiimne 3aaun ¢ BEKTOpaMu 1
96 ITpocreiimne 3aaun ¢ BEKTOpaMu 1
97 IIpocreiilne 3an1a4u ¢ BEKTOpaMu 1
98 O06o0011eHe U cUCTeMaTU3alus 3HAaHUN 1
99 O06o0011eHe U cUCTeMaTU3alus 3HAaHUN 1
100 HtoroBast KOHTpoJIbHAs paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

Ceuenus MHOI'OI'PpaHHUKOB: CTaHAAPTHBIC
MHOTI'OrpaHHUKHA

CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS,
METO/I IEPEHOCA CEKYUIEN INIOCKOCTH
CequI/Iﬂ MHOFOFpaHHI/IKOBI CTaHIIapTHI)Ie
IJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U
IIOCKOCTEH

[TapannensHbIE IPSMBIE U TUIOCKOCTH:
MapaJlyIeIbHbIE CEYEHHUS

[TapannenpHbIE IPSMBIE U INIOCKOCTH:
pacy€T OTHOUIEHUI

[TapatenpHbIe NPSAMBIE U IIJIOCKOCTH:
YTJIBI MEXKY CKPELIUBAIOIIMMUCS
IPSIMBIMU

[leprieHAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAapTHBIE Maphbl
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[IepnenukynspHbIE TPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX
[IepnenukynspHbIe TPSMBIE U
IIJIOCKOCTH: BBIYKUCIICHUS [IUIUH B
MHOI'OIPAaHHHUKAX

10

HOBTOpeHI/IeZ IIomajanu MHOT'OYT'OJIbHUKOB,




(hOpMyIIBI IS TUTOIACH, COOOpaKEHUs
noxoous

11

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpasKeHUs
noxoous

12

[ToBTOpEHUE: MIIONIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
noxoous

13

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

14

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00US

15

16

KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

[ToBTOpenue TeMsl "KoopauHatsl BeKTOpa
Ha TUIOCKOCTH U B IPOCTpaHCcTBE"

17

18

IToBTOpenue temsl "CkaisspHoe
IIPOU3BEICHNE BEKTOPOB"
[ToBTOpeHue TeMsbl "Brruncinenue yria
MEX1y BEKTOpaMH B IPOCTpaHCcTBE"

19

20

[ToBTOpEHME TEMBI Y paBHEHHE MIPSIMOH,
MPOXOISIICH Yepe3 ABE TOUKH"
[IpssMoyronbHas cucTeMa KOOpIUHAT B
npoctpancTee. KoopanHarsl BeKTOpa.
PaznoxeHnue BekTopa 1o 6aszucy

21

VYpaBHeHHUE MIIOCKOCTH, HOPMAaJb,
ypaBHEHHUE TJIOCKOCTH B OTPE3KaX

22

Bekropuoe npoussenenue. CBoiicTBa
BCKTOPHOI'O YMHOXKCHUSA




KoopauHaTHO — BEKTOPHBIM METO/ IIPH

23 pEIlIeHNH T€OMETPUUYECKUX 3a/1a4

24 JIuHeiiHble HEPaBEHCTBA, TUHEUHOE
porpaMMHUpPOBaHUE

75 AHaIMTUYECKHE METO/IbI pacuéTa yria
MEXIy NPSIMbIMH B MHOTOTPaHHUKAX

26 AHanuThyecKue MEeTo bl pacuéTa yria
MEXy ITIOCKOCTSIMA B MHOTOTpaHHUKAX

27 @opMyia pacCTOSHUSA OT TOYKH J10
IJIOCKOCTH B KOOPJAMHATAX

73 Haxosxnenne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

29 Haxoxnenue paCCTo;IHI/HzI OT TOYKH JI0
IJIOCKOCTH B IPABUJILHOM MUPAMUJIC

30 Kontponbnas pabota "AHanuTudeckas
reometpus"”
O6béM Tena. OCHOBHBIE CBOWCTBA

31 00beMoB. O0BEM IPSIMOYTOJILHOTO
napajuieNienunena

3 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTiia
CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C

33 00BEMOM MPSMOYTOJIBHOTO
napajuieNienunena
[IpuknanHble 3a1a4M, CBSI3aHHBIC C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuieNienumnena

35 O0BEM npsIMOit TPU3MBI

36 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [Ipuknanselie 3a1a4m, CBSI3aHHBIE C

00BEMOM MPSIMOM MPU3MBI




38

39

40

Brruncnenne 00bEMOB TeI ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém
HAaKJIOHHOH IPU3MBI

Brruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
MUPAMU/IBI

dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIINM YTIIOM

41

42

®opmyna o6béma nupamuasl. OTHOIICHHE
00BEMOB MUPAMHU/] ¢ OOIIUM YTIIOM
CrepeoMeTpHYecKHe 3a/1aul, CBSI3aHHBIE C
00bEMaMK HAKJIOHHOW MPHU3MBI

43

CrepeomeTpHuuecKme 3a1a4u, CBsI3aHHbBIE C
00BbEMaMH MUPAMHUIBI

44

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM
MIPU3MBI

45

46

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI
[Ipumenenue 00bEMOB. Borunicnenue
pacCTOSsIHUS J0 MIIOCKOCTH

47

48

49

KonrtponsHas padora "O0béM
MHOT'OrpaHHHUKa"

[MunuHapuyeckas MOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKON
noBepxHocTU. M300paxenue Ten
BpallleHUs Ha TUIOCKOCTH

Hunuaap. [psmoit KpyroBod HUIMHIAP.
[Inouraap NOBEPXHOCTH HMJIMHIPA

50

Konnueckasi moBepxXHOCTb, 00pa3ylomue
KOHUYECKOU moBepXxHocTH. KoHyc.
PasBepTka nuinmHapa U KOHYyCa




CeucHue KOHYCa IIJIOCKOCTBIO,

51 ¢
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

59 VYceu€nnsiit konyc. M3o00pakeHrne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH U MOJHOM
MTOBEPXHOCTU KOHYCa

s4 [Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUE CEYCHUI ITMITHHIIPA, KOHYCa
CrepeoMeTpuyecKue 3a7aud Ha

56 JI0KA3aTeJILCTBO M BEIYUCIICHHUE,
MIOCTPOCHHE CEUCHUN IIMIMH]IPA, KOHYCa

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IATHHIPOM

53 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
AIHHIPOM

59 Cdepa u map
[Tepeceuenue cheps! u mapa c

60 miockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Bua v n3o0paxenue mapa
[Tepecedenue chepsl u mapa ¢

61 iockocThio. Kacanue mapa u cepbl
IJIOCKOCTRI0. By n n3o0paskenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e
yacTeu

63 Cummerpus chepsl 1 mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO c(epoii U mapom,
MTOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO




65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

66

67

68

69

70

71

[TpuknaaHbIe 3a7a9H, CBSI3aHHBIEC CO
cdepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHbBIE
noaoous

Paznuunbie koMOMHAIIMY TET BpAIICHUS U
MHororpaHHukoB. IIpu3ma, BnvcanHas B
LUMIMH]IP, OMCaHHAsI OKOJIO [IMJIMHAPA
[ToHsiTHE MHOTOIpAaHHUKA, OITMCAHHOTO
0K0JI0 cepsl, chepbl, BHUCAHHOUN B
MHOTOTPaHHUK WJIN TEJIO BPALCHUS
3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

KonTponbnas padora "Tena u
IIOBEPXHOCTHU BpameHus"

72

73

O06wém nnnunapa. Teopema 06 00bEMeE
MPSIMOTO LUJIMHJIpa

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
ornpenenénHoro uHrerpana. O0bpEM KoHyca

74

75

76

ITnomanu 60KOBOM U MOJIHOMN
MMOBEPXHOCTU KOHYCA

CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCA
[Ipuknagueie 3agaun mo Teme "OOBEMBI
JI0IA I TOBEpXHOCTEN Ten"
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OO0BEM 1Iapa ¥ MapoBOTO CEKTOPa.
Teopema 06 00bEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
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CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
1rapa, IapoBoro CErMeHTa M MIapoBOTO
CeKTopa

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa u
wiomaapio cepbl. COOTHOMICHUS MEXKTY
IUIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOJIO0HBIX TEI

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo1001m.
CrepeoMeTpHUeCKUE 3a71a9H, CBI3aHHBIC C
BBIUMCIEHHEM 00HEMOB TEIT U ILIOIIAAEH
IMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEN"
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JIBmxenust npoctpancTBa. OToOpakeHus.
JIBvkenus u paBeHCTBO duryp. O61me
CBOICTBA JABHKCHUI
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Bupl n1BukeHnil: napaiebHbIN NEPEHOC,
LICHTPAJIbHASL CHMMETPUS, 3epKajbHas
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOi

[IpeoOpazoBanus nomoodus. [psmas u
cdepa Ditnepa
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I'eomeTprueckue 3agaun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
mpocTpaHcTae”
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Oo6o06maromiee nosropeHue 11 noHATUH 1
MeToA0B Kypca reomerpun 10—11 knaccos,
CUCTEMAaTH3alMsI 3HAHUM:
"[TapayienbHOCTDh MPSIMBIX U TJIOCKOCTEN B
npocTpaHcTae”
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O6o6matomee moBropenue 11 nonstuii u
MeToJ10B Kypca reometpun 10—11 kiaccos,
cUCTEeMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae"
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O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaru3anus 3Hanuii: "O0bem
MHOTOI'paHHUKa"
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O6o0maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusanud 3Hanuii: "O0beM
MHOrorpaHHuka"

O6o6mmatoniee nopropenue 11 nonsaruii u
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmaru3anusa 3Haui: "[lromann
MTOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

O6o6mmatoniee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanusa 3Hagui: "[lomann
MOBEPXHOCTU M 00BEMBI KPYTIIbIX Ten"
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Hrorosas KOHTPOJIbHAA pa60Ta
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Hrorosas KOHTPOJIbHAA pa60Ta
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[ToBTOpenue, 0000IIEHNE U
cUCTEMaTH3aInsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI
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Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHXKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pa3BUTHS CTEPEOMETPUM KaK
HayKH 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hctopust pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus. Yueonuk ais 10-11kmnaccon - Aranacsu JI.C. u ap.

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
denepajibHas padouas IporpaMma cpeaHero o0uero 00pa3oBaHmsi.

MareMaTHKAa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OoOpa3oBaresibHasi OHJIAWH — IJIaTdopMa Yuu.py
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