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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,  (QOpPMHPYEMOE  MpU  H3YYEHUU
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;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax 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,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

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

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



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.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
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.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ 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 YUYEHOTO, 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 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
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 M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPENCTaBIATh €€ B pazIU4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npo0JsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pedieKCMM  Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYX AaTb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH/bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 33724 ¥ IPOBEACHUN MaTEMaTUYECKUX PaCCYXKICHUN;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NpsSMOYTOIBHBIN MapajuieNenumne, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesbHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMTOIHATh U300pakeHUsT QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FCOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM HOopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IIOCKOCTh CHUMMETPHUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e peliaTh 3aJa4d Ha JOKa3aTeJIhCTBO MATEMAaTHYECKUX OTHOIICHHN W
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTU;

e TMPUMEHATH MPOCTEUIINE TMPOrPaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TMIOJYYCHHBbIC 3HAHUA HA TMPAKTUKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tela BpalleHus (LIUIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpalleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpAIICHUS: CEUEHUs LIWIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyalluU, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12 1
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPHH: TOUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEeHUS HAa PUCYHKE
IIJIOCKOCTH, HapaJIJIeJH)HI)IX Hp?[MI)IX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v mIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paxKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CIICACTBHUA U3 HUX

10.

11.

12.

13.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

N300pakeHne ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MMOCTPOCHHBIX ceueHnuu Pa3HBIMU LIBETaAMU

KonrponbHas pabora

14.

15.

Merto crie0B it TOCTPOSHUS CEUeHUN
Merton creoB AJis IOCTPOCHUS CEUECHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEM

16.

Merto crie1oB AJis MOCTPOCHUSI CEUCHUM.




CBolicTBa niepece4eHnil MPSIMbIX U
IIJIOCKOCTEMN

17.

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

18.

19.

20.

21.

22.

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

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

IToBTOpenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

23.

KonTtponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24.

Bzaumnoe PACIIOIIOKCHHUC ITPAMBIX B




npoctpancTBe. CKpenBaromuecs
npsimble. [Ipu3HaKu cKpeuBaoImxcs
npsmbixX. [lapansenbHble npsiMbie B
MIPOCTPAHCTBE

25.

26.

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMO MapasuiebHON
JTAaHHOU MPSIMOH, TPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOU
npsimoit. JleMMa o mepeceueHUn
NapauIeIbHBIX MPSAMBIX MIIIOCKOCTHIO

[TapannenbHOCTb TpeX MpsiMbIX. Teopema o
TpEX MapajuieNbHbIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPAMBIX

27.

[TapannenbsHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALJICIILHOTO
npoekTupoBanus. M300paxkeHre pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28.

29.

30.

31.

lenTpanpHas mpoekuus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXy MPSIMbIMHU

3aayM Ha JOKa3aTeNIbCTBO U
HCCIIEJOBAHNE, CBA3AHHBIE C
PAacCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

[TonsATus: mapanieabHOCTh NPSIMOK U
IUIOCKOCTH B NpocTpaHcTBe. [Ipu3Hak
napasiebHOCTH MPSMON U MIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
TUTOCKOCTH

FCOMeTpI/ILICCKI/IC 3aJa4 Ha BBIYMCICHUEC U




JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTBIO MPSAMBIX U MIIOCKOCTEH B
MIPOCTPAHCTBE

32.

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeNbHOTO IPYrou npsamoiu. Pacuér
OTHOUIIECHUM

33.

[MapannenbHas TpOEKIHs, IPUMEHEHUE TS
MOCTPOCHHS CEUYeHUH KyOa n
napauienenuneaa. CBoncTea
napaJiesienune1a ¥ Mpu3Mbl

34.

35.

KonTponbnas pabota

HapaJ'IJ'IGJ'IBHBIe IITOCKOCTH. HpI/I3HaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEH

36.

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO}IfIHIGfI
yepe3 TOUKY, HEe MPUHAJICKAILYIO JTaHHON
MIJIOCKOCTH U CJIEJCTBUS U3 HEE

37.

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX TEpECceueHust
[IpY IIEPECEUECHUH IBYX IapalIeIbHBIX
IIJIOCKOCTEN TpEThen

38.

CaoiicTBa mapanenbHbIX MJIOCKOCTEN: 00
OTpe3Kax NmapauleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHHUH MPSIMOM ©
JBYMsI TTapalJIebHBIMU TIOCKOCTSIMU

39.

[ToBTropenue: Teopema [ugaropa Ha




IIJIOCKOCTH

40.

41.

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

42.

Brruncnenue 1iMH 0Tpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleIeIuIe e

43.

44,

45.

46.

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

[lepneHAUKyYISIPHOCTD MPAMOUN U
miockoctH. [Ipu3zHak
NEePIEeHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

47.

[ImockocTH U nepneHIuKyIsIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

48.

49.

[lepnieniuKynsip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKU Ha
PSIMYIO

[lepneniuKynsp ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKysgpa U3 TOUYKU Ha




IPSAMYIO

Teopema o Tpéx nmeprneHANKYIIpax

50.
(mpsimast u oOpaTHast)
51 Teopema o Tpéx neprneHaAnKyIsapax
' (mpsimast 1 oOpaTHas)
59 Yron mexay CKpeluBarOIUMUCS
' IPSAMBIMA
[Torck neprneHAnKyYJISpHBIX TPSIMBIX C
53. MOMOUIbIO NEPIIEHANKYISIPHBIX
IUIOCKOCTER
54, KoHTposbHas pabota
55. OpToroHanbHOE IPOEKTUPOBAHKE
[TocTpoenue ceuenuii Kyoa, NpU3MBlI,
56. IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OPTOrOHAJILHON IIPOEKIIUHU
[TocTpoenue ceuenuii Kyoa, IpU3MBI,
57. IIPABWJIBHOM MUPaMUJIBbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CumMmMeTpHs B IPOCTPAHCTBE
58. OTHOCHUTEIBHO MockocTu. [lnockoctu
CUMMETPHUI B MHOTOTpaHHHUKAX
59 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
' IJIOCKOCTH KakK CJIeJICTBUE CUMMETPUU
60 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
' paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH
61 IIpaBunpHBIE MHOTOTPAaHHUKH. Pacdyér
' paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH
62. Crioco0ObI ONyCTUTh MEPIICHAUKYIISPHI:




CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON mpsMOi

63.

64.

65.

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHast pabora "B3aumHoe
pacrookKeHue MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTse"

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

66.

[ToBTOpEHME: yroyi Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

67.

68.

69.

I'eomerprueckrie METObI BBIYMCICHUS
yrila MeXAy NPpsSIMBIMH B MHOI'OTPaHHUKAX
JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

[lepnennukynspHeie nmiaockoctu. CBoMcTBa

B3aUMHO IICPIICHAUKYIIAPHBIX IUIOCKOCTEM

70.

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEN; TEOpeEMa O MPSMOMN
MEePECEUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

71.

72.

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHMs], CBOMCTBA MPSAMOYTOJIBHOTO
napajuleenumne1a

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO




napajiejienuicaa u CJIcaCcTBUC U3 Hee

73.

74.

75.

CrepeoMeTpuueckre U NpUKIIaIHbIe
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U MJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAKOIIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXy CKPEIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

76.

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

77.

78.

79.

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIbIO
NEPNEHANKYJISIPHON IIIIOCKOCTH

Tpé€Xrpa"Hslid yroi, HepaBeHCTBA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOIO yIJia

OeMeHThI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

80.

Kontponbnas padota "Y1l u
paccrosiHus"

81.

82.

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €r0 DIIEMEHTEHI"

IIupamupa. Buasl nupamun. IlpaBunbnas
nupamua




[Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

83. 1
[IpaBuiibHas mpu3ma

84 [Ipssmoit napainenenunen, 1

' NPSAMOYTOJIbHBIN Mapajiesnenunes, Kyo
85 Breinykibie MHOTOrpaHHUKHU. Teopema 1
' Ditnepa

Brimykisie MHOTOTpanHuku. Teopema

86. Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

87. KonTtponpsHas padora "MHuororpanHUKT" 1

88 [TonsiTrie BEeKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE

89. CymMa BEKTOpOB 1

90. Pa3nocTh BekTOpOB 1

91. [IpaBwiio mapamenenunena 1

92. YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

93. BEKTOPOB, HE JICKAITUX B OJTHON 1
IUIOCKOCTH

94. CkayisipHOE MTPOU3BE/ICHUE 1

05 Brruucnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

96. [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

97. [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

98. [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

99, [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

100.  Hroroast KOHTpoJIbHas paboTa 1




101. OO6oOueHue U cucTeMaTu3alus 3HaHUI 1

102. OO6oOmeHne 1 cucTeMaTh3aus 3HaHUi 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
' Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
' MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
' MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
OBTOPEHHE TEMBI aBHEHUE MPAMON
. II "y , 1
' MPOXOJIAIIEH yepe3 ABE TOUKH"
YpaBHEeHHE INIOCKOCTH, HOPMAIIb,
5 1
' YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,
6 1
' ypaBHEHHE IIOCKOCTH B OTPE3Kax
7. BexTopHoe npounsseneHne 1
g JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
' POrpaMMHPOBAHHE
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
9 ’ 1
’ IPOrPaMMHUPOBAHHE
AHaMTUYECKHE METO/IbI pacyéra yria
10 1
' MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria 1
' MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12. dopMmyna pacCTOSHUS OT TOUYKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13 IJIOCKOCTH B KyOe
1 Haxoxnenue paccTosHUN OT TOYKH 10
' IUIOCKOCTH B MPaBUJILHON MUPaMUIE
1s KonTtponpsHas padora "AHanuruieckas
' reomerpus’”
16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIC
' MHOTOIPaHHHUKH
17. CeueHust MHOTOTPAaHHUKOB: METO/I CJIEIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
18. IJIOCKOCTH, IIEPECCUCHUSA IIPSIMBIX B
IIJIOCKOCTEMN
19 [TapannenbHble TPSIMBbIE U TNIOCKOCTH:
' napasiebHbIE CEUCHUS
20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
' pacyér OTHOIIEHHU
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
21. YIIBI MEKAY CKPEIIUBAIOIIUMHUCS
PSIMBIMHU
[leprieHqUKyNIApHBIEC TIPSIMBIE U
~ TJIOCKOCTH: CTaH/IapTHBIC Maphl
' MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[lepneHaUKyISIpHBIE IPSIMBIE U
23. IUIOCKOCTH: TEOPEMA O TPEX
MePIEHANKYIIApax
24. [lepnienauKynsipHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25.

26.

27.

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIael, cooopakeHus Mmoa00us

[ToBTOpEHUE: MIOIA N
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomIael, CooopakeHus Mo 100w
[ToBTOpEHUE: MIIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28.

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29.

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

30.

31.

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32.

3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TPUCEKIIUU yTIia

33.

34.

CrepeomeTpHuyecKre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napaJjenenunesa
35. O06BEM psAMON TIPU3MBI
36 CrepeomeTpUyeCcKHe 3a/1aui, CBSI3aHHbIE C
' BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI
37 [Ipuknansble 3a1a4un, CBsI3aHHBIE C
' 00BEMOM NIPAMOIA TIPU3MBI
Boruucnenue 06bEMOB Tell € TOMOLIBIO
38. onpeaenéHHoro uurerpaita. Oobém
HAKJIOHHOM NPU3MBI
Boruucnenue 06EMOB Tell € TOMOLIBIO
39. onpeaenéHHoro unrerpaita. Oobpém
HUPaMUIbI
20 dopmyna 06péMa mupamuiel. OTHOIIEHHE
' 00BeMOB MUpaMu ¢ OOLIUM YTIIOM
a1 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
' 00BEMOB TIUPAMHUJL C OOIIUM YIIIOM
4 CrepeoMeTpUUeCKUE 3a]a4l, CBA3aHHBIE C
' 00BbEMaMU HAKJIOHHOM MPU3MBI
13 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
' 00BbEMaMU TMPaMHU/IbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI
44, Ten'", CBA3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
MIPU3MBI
45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
' Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI
46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHud 10 IMIIOCKOCTHU




KonTponpHas padota "O0béM

47 MHOTOTpaHHUKA"
Hunuuapuyeckast HOBEPXHOCTb,
48. 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU
49 Humuaap. [psmoit KpyroBou HUIUMHIDP.
' [Tnomane MOBEPXHOCTH IMIMHIPA
50 Konunueckasi moBepXHOCTh, 00pasyroliue
' KOHHYEeCKOU nmoBepxHoctu. Konyc
51 CeueHue KOHYCa MI0CKOCTBIO,
' HapalIEbHON INIOCKOCTH OCHOBAHUS
cy VYceuénnslit konyc. M300paxenue
' KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomaae GOKOBOM MOBEPXHOCTH U
' MOJIHOM MOBEPXHOCTH KOHYCa
54 [Tomane 60KOBOI MOBEPXHOCTH U
' TIOJTHOM TIOBEPXHOCTH KOHYCa
CrepeomeTpruecKkue 3a1auu Ha
55. JOKa3aTeIbCTBO U BBIUHCIEHUE,
MOCTPOEHUEM CEUEHUH IIWINH/IpA, KOHyCa
CrepeomeTpruecKue 3aauu Ha
56. JOKa3aTelIbCTBO U BBIUHCIECHUE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHYCca
S7. KonTponbhas pabota
- [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C
' LMATHHIPOM
- [Ipuknanneie 3a7a4n, CBSI3aHHbBIE C

OUIMHAPOM




60.

Cdepa u map

61.

62.

63.

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n300pakenue mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

Ypasuenue chepsl. [Lnomans chepsl u e€
yacTei

64.

65.

66.

67.

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKre 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHHUM TIOCKOCTHIO

CrepeoMeTpuuecKue 3aa4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM IIIOCKOCTHIO

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom

68.

[ToBTOpEHME: OKPYNKHOCTH HA TNIOCKOCTH,
BBIYHCJIICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)IC
mogoous

69.

70.

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUS U
MHOTI'OI'paHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

71.

3amaun o Teme "Tena u MOBEpXHOCTH




BpanieHus"

72.

73.

KoHntposbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

74.

Brrunciienne 0065EMOB TEII C IIOMOIIBIO
onpeaenéuHoro uarerpana. O0bpém
KOHyca

75.

76.

TTnomanu 00OKOBOH U MOJIHOMU
MOBEPXHOCTH KOHYCa

CTepeOMeTpI/I‘leCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB HUJINHApPA, KOHYyCa

77.

[Ipuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIIA U TTOBEPXHOCTEH Te"

78.

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHNEM 00HEMOB
rapa, IapoBOro CErMeHTa U MIapoBOTO
CEeKTopa

79.

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX TEll

80.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHUECKUE 33]]a9H, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

81.

82.

83.

KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA IBW)KCHUU

Buapl nBukeHU: mapaieIbHbIN
MePEHOC, IEHTPaIbHAsl CHMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM

84.

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

85.

86.

87.

88.

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

Ob6o6uaroree nopropeHue 11 noHsATUi U
MeTo0B Kypca reomeTrpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"ITapanienbHOCTb MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"

Ob6o6muaromee noropenue 11 noHsATUi 1
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"BekTops! B mpocTpaHcTBe"”

KonTponbHas padora

89.

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO0/I0B Kypca reometrpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWIA:




"BexTops! B pocTpaHcTBe"

90.

91.

92.

93.

94,

95.

O6o6matomee moBTopeHue 11 moHsaTHI 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3all1s 3HAHMI:
"O6beM MHOTOTrpaHHUKA"

O6o06matomee moBropeHue 11 moHsaTH 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06matomee moBTopeHue 11 moHsATHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUN:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyIJbIX Ten"

O6o6matomee moBropeHue 11 moHITHI 1
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUM:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

[ToBTOpenue, 060061IeHUE U
CUCTEeMaTH3aIHs 3HAHUH
[ToBTOpenue, o6obIIeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH

96.

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97.

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK




HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98.

Hcropus pasBuTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99.

100.

101.

Wrorosas KoHTpOJbHAS paboTa

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

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

102.

Ucropus pa3BuTus CTepeoMeTpun Kak
HayKH U €€ poJib B pa3BUTHUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpus. 10-11 kmaccel. YueOHMK sl 0OIIe0Opa3oBaTeIbHBIX
yupexaenuii. / JI.C. Atanacsn, B.®. byry3os, C.b. KamomiieB u ap./ M.:

IIpoceemienue,

I'eometpus 10 xmacc. YramyOnennsiit ypoBeHb - Mep3isik, Homuposckuid,

IHongakoB.

I'eomerpus 11 knacc. YrayOneHHslii ypoBeHs - Mep3isk, HomupoBckuid,

IlongakoB.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

I'eomerpusa. 10-11 xnaccel. YyeOHMK a1 001e00pa30BATENbHBIX
yupexnaenuit. / JI.C. Aranacsn, B.®. byryszos, C.b. Kagomuer u ap./ M.:

[Ipocsenienue,

I'eomerpus 10 knacc. YrayOneHHslil ypoBeHb - Mep3isik, HomupoBckuid,

IlongakoB.

I'eomerpus 11 xnacc. YraoyOneHusiii ypoBeHs - Mep3isik, HomupoBckuid,

IlongakoB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



