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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS 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 TE€OMETpHHM Ha YriayOJI€HHOM 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;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax KaK o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE 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 MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKIECHUIN U POJIM aKCHOMAaTHUKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopmupoBanre (HyHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
POrpaMMbl, pacHpeeIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ychmoBus i auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4€HHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenaMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIMecs,
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 W LEHTpaJbHOE MPOEKTUPOBAHUE, 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 IapaJljIeIbHBIX 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 MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAy IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
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, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOpHI. [IpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIieHus Ha TIoCKocTH. Pa3BépTka mumuHApa W kKoHyca. CuMmMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MUPaMUIbl U KoHyca. O0BEM mapa U I1apoBOro
CeTMEHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MUJINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tomobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEeHOca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTEeMa KOoOpAuHAT B mpocTpancTBe. Koopauuatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBWKEHUN: TapauIeNbHBIM IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
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
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *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 TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM ACsATEIbHOCTH, JTAroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pelmieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe W CXOJCTBO MO3UILIUNA, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMAaLIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBHINOJHATH CBOK YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIaCCU(DUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUM, LIEHTP, OCh M IIOCKOCTb CHMMETPUU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJAECIUPOBATh pPEATbHBIE CHUTYallMM Ha SI3bIKE T€OMETPHUU,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS FEOMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOJIHO OMNEPUPOBATh MOHATHSIMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIWJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUSA,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUsI U MHOTOI'PaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO c(ephl, cpepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIllCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MMOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OTNIEPAIU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
pelaTh TeOMETPUYECKUE 33/1a4l Ha BBIUMCICHHUE YIJII0B MEXAY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/a MPHU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — NEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBbHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IIOCTPOCHMSI CEUYECHUM: METOJ CJIEAO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararluX HECKOJBKO INAaroB pELICHMs, €CIA YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaX0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHATh  IIOJYYEHHbIE  3HAaHUA HA  NPAKTUKE:  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBI, CBOWCTBA B IIpoLECCEe IIOMCKAa  pPEIICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallUM Ha S3BIKE T€OMETPHUH, HCCIENOBATh IMOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'C€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIIACC

Ne
n/
n

Haumenosanue
pa3aeyioB U TeM
NMPOrpamMMbl

BBenenue B
CTEPEOMETPHIO

BzanmHuoe
pacroJIoKeHne
MPSIMBIX B
MIPOCTPAHCTBE

[TapannenpHOCTH
MPSMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

KoanuecTBo 4acoB

Bcer

0

23

KonTpoabHbl
e padoThI

IIpakTHyeckn
e padoTsl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbI
e pecypchbl

[IepneHquKynsspHOCT

b TIPSIMBIX U
IJIOCKOCTEHN B
MIPOCTPAHCTBE

25

VYrael 1 pacCTOSTHUS
MHororpaHHuKu

Bexkrops! B
IIPOCTPAHCTBE

16

12

IToBTOpEHME,
000011IeHE U
cHUCTEMaTH3aIUs
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

102

14




11 KJIACC

KoJsunuyecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeEM Konrpoasnsie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmmal padoThI padoThI
pecypchl
A
1 HaJUTUYECKas 15 1
reoMeTpus
IToBTOpEHME,
600
5 00001eHne u 15 1
cucTeMaTu3anus
3HaHUI
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[Inomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Ten
6 JIBrokeHus 5 1
[ToBTOpEHME,
7 o0o01IeHue u 17 5
CHUCTEMaTU3alUs
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

[10 ITPOT'PAMME




16



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie

o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapannenLme prIMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
MepeceKaroIrecs mpsMas ¥ MI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE
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CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHHU Pa3HBIMHU IIBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I
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15

Mertoa cneqoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

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

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazButus

19




IIAaHUMETPUHN U CTCPCOMCTPUU

23

24

25

26

27

28

KontponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnosoxeHue npsiMbix B
npoctpanctBe. CKpenuBaronmecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsambix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MTPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JaHHOMN
npsaMoi. Jlemma o nepecedeHun
MapauieTbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIx
¢buryp B napayuieIbHON MPOEKIIUN
[enTpanbsHas npoekus. YToul ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
PacIoJIOKEHUEM MPSMBIX B TPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD MPSMOM U

20




IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U
IJIOCKOCTH

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
mapayiCcJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CBoncTaa
napajuiesienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajlyiCJIbHOCTH ABYX MIOCKOCTEH

Teopema 0 mapajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILEH
yepes3 TOUYKY, He MPUHAIICKALLYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

CBoiicTBa napamieNbHbIX TUIOCKOCTEN: O
MApaJIENBHOCTH MPSAMBIX [IEPECECUCHUS
IIpY NIEPECEUCHUU JBYX MapalIeIbHBIX
IJIOCKOCTEN TpEeThEer

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,

21




3aKJIIOYEHHBIX MEXKY ITapajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMS NapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYrOIbHIKA

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napaJesenumnena

41

42

43

44

45

Boruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3Hak
MEPIEeHIUKYJIAPHOCTH MPSIMON U
IJI0CKOCTH

IlepnieH IUKYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IIIOCKOCTH

IInockoctu u NECPpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIsIpHbIE UM
MPsAIMBIE B MHOTOI'PaHHHUKAX

47

IlepnieHqUKYISAp U HAKJIIOHHAS.
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ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoeHnue neprneHauKkyspa U3 TOYKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax
(npsimast 1 oOpaTHas)

50 Teopema o TpEX MeprneHAuKyIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyba, MpU3MBlI,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH
ITocTpoenue ceuenuit kyoa, Npu3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [TnockocTu
CUMMETPU B MHOTOTPAaHHHKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IIITOCKOCTH

23




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

60

61

62

CriocoObl OITyCTUTH TEPIICHANKYISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW IpsiMOH,
M3MEHEHHE PACCTOSIHHMA

Kontponbnas padota "B3anmHoe

PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yroa Mexay MPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I‘ICCKI/IC MCTOABI BEIYUCIICHUSA

yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[Tepnenaukynspasle m1ockocTH. CBONCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepECEUCHMS IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyToNBHBIN Mapajuienenunesn; Kyo;

24




MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIea v CIeCTBUE U3 Hee

CrepeoMeTpuyecKue U MPUKIATHbIC
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMoI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKPCIIUBAOIIHUEC ITPSAMBIC,
mapaJyiCJIbHbIC IINIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIUMUCS IPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

75

76

77

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIyia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yrib1 u
paccrosgHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMuia

81 [Tpusma. [IpsimMasi u HaKIOHHAS TPU3MBIL. 1
[IpaBuiibHas nmpusma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brinmykiible MHOTOrpanHuKH. Teopema 1
Ditnepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMu
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96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
99 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
100 HroroBas koHTpobHas paboTa 1
101 Hrorosas KoHTpoJIbHAsE paboTa 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

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

IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMU B MHOT'OTpaHHUKAX
1 AHanmuTUYECKHE METObI pacuéra yria 1

MCKAY MIIOCKOCTSAMU B MHOTOI'paHHHKaxX
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dopMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAWHATAX

13 Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTponbhas padota "Ananuruyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOTIIMUCS
MPSIMBIMU
[TepnengukynsipHBIC IPSIMBIC H

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnengukynsipHbIE TPSIMBIE U

23 IJIOCKOCTH: TEOpEMa O Tpex

MePIEeHIUKYIIApax
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24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHUE: TUIOIIAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs OT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIOIIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumnea
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HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsIMOIt TPU3MBI

36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOI MPU3MBbI

37 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
00BEMOM TIPSAMOIA TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobpém
A PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUyeCcKre 3a]]a4u, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMaMU MUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0OCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeoMmeTpuiecKHe 3a1a4u Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHYCa
CrepeoMmeTpuiecKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO M BEIYMCIIEHUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanue mapa u cdepbr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

66

67

68

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA IIOCKOCTH,
BBIYMCIICHHS B OKPY>KHOCTH, CTAaHIAPTHBIE
og00us

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme "Tena U MOBEPXHOCTH
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BpaieHus"

70

71

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mummHIpa. Teopema 06 00béMe
IpsAMOro qujMHApa

73

74

Bbrurcienne 00bEMOB TEIT C TOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém
KOHYyCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkme 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

76

77

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

O0BEM mapa 1 IapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [1nomans
chepnl. CTepeoMeTprUIeCKre 3a/1a4H,
CBSI3aHHBIE C BLIYUCIIEHHEM 00HEMOB
11apa, IrapoBOro CerMeHTa M MIapOBOTO
CeKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
IJIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX TE
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79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpUyeCcKre 3a]]a4u, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

KonTponbras pabota "Ilnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TeT"

81

82

83

JBmxenust nmpoctpancTBa. OToOpakeHUs.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Bupl nBukeHnil: napamiebHbII
MepPEHOC, IEHTPaIbHas CHMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
psIMOM

[Ipeobpa3zoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUIKCHUA

85

86

87

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

Oo6o6maromiee noropenue 11 noHATUH U
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[TapaitenbHOCTH MPSAMBIX U TJIOCKOCTEN
B MpocTpaHcTre"

Ob6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allus 3HAHMI:
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"BexTops! B mpocTpaHcTBe"

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BexTopsl B mpocTpaHcTae”

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI[1sl 3HAHUMH:
"O6beM MHOTOTpaHHUKA"

Oo6o06muaromiee noropenue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaan moBepXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06muaromiee nopropeHue 11 noHsATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

94

95

WroroBas koHTposIbHAs paboTa

IToBTOpenue, 0000IIEHNE U
CUCTEMaTU3alus 3HAHUU

96

HcTopus pa3BUTHS CTEpEOMETPHUH KaK

36




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
97 HAayKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
98 HAyKH U €€ pOoJIb B PA3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEPEOMETPUU KaK
99 HAyKH U €€ pPOJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
100 HayKU U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAyKU U €€ poJib B Pa3BUTUU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

I/ICTOpI/IH Pa3sBUTUA CTCPCOMETPUU KaK

HAYyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMITIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

102




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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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