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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.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
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 PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
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  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  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 COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeeEHHBIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM 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:

co3math  ycnmoBus i auddepeHnmanuu  oOy4eHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
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).



COAEPXKXAHME 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.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
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 IIEPIECHAMKYJSIPHBIE 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  IJIOCKOCTb.
[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, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuzibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOIEKadIp 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 U TOBEPXHOCTH MPABHIBHOM MHPaMHJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOpaMm. I[IpsMoyrosibHass cucTeMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTH,
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 munuuapa u koHyca. CummeTpus cdepsl u
mrapa.

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

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



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAAb chepbl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune cedeHnii MHOTOTPAHHUKOB M TEJT BPALIEHUS: CEUEHUS UUIIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME!

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, ONPOCH U JAPYroe), YMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOTO IIOBEJIECHMS, CBA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs DJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
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, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABINBAThH CYIECTBEHHBIN MPU3HAK KilaccU(UKaIny,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajnaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBACHIATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3aJad, HOPUHUMATh LEelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboThl (00CYykAeHUS, OOMEH MHEHHI,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMHU, CBSI3AaHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUpOBaTh  IOHSATHUSMH, CBSI3aHHBIMM C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa30BBIBATH M HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa pEeleHUusT MaTeMaThyecku CPOpMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHMYECKOH U CHEpUYECKOl MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIacCCU(UIIMPOBATh B3AUMHOE PACIOJIOKEHUE ChEephl U TIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsI U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pa)kaTh U3ydaeMble (UIYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MTOHATHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPILINHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEalbHble CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh IMPEACTABICHHUS 00 OCHOBHBIX JTalax pa3BUTUA T€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpakruueckue o0pa3oBaTesbHbIE
padoThI padoThI pecypeh
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmnoe pacnosioxeHne npsMbIX B 5 1
POCTPaHCTBE
3 [MapannenbHOCTB MPSIMBIX U TIOCKOCTEH B g
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) MPSIMBIX U o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoabusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuTnyeckast FeOMETpUs 15 1
5 [ToBTOpCHME, 06o6meHI:Ie u 15 1
CUCTEMaTHU3als 3HAaHUI
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTEMaTHU3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBUJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekaromuecs npsmasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

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

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC




CICACTBHA U3 HUX

AKCHUOMBI CTEPEOMETPHUHU U IIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pEopa. M3o0pakeHne epecedcHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE IIPOXOJAT Yepe3 UX
pEdpa. M3o0pakeHne epecedcHHsI
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMU

14

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI




15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHui NpsMbIX U
IUIOCKOCTEN

16

Meroa cneqoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH M 3aIlKCh I1aroB
MOCTPOCHHSI

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEeXKeH U 3aMuch I1aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus




INIAHUMETPUHN U CTEPEOMETPUU

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapaiensHble IpsIMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauleNIbHbIX NPAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapannenbHON IPOEKIUN

28

[HenTpanbHas nmpoekuus. Yroi ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPSAMOM U




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

31

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
[apaJJIENBHOIO IPYrou npsamou. Pacuér
OTHOILLIEHUN

33

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHI KyOa U
napasenenumnena. CBoiicTBa
napajuieJenumneaa u mpu3Mbl

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o nmapajuieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUs
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeThEer

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleabHbIX MPSAMBIX,




3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMA
IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: 11apaJlJICIIbHBIMU ITIJIOCKOCTSMUA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnena

41

Brruucnenue aiuH OTPC3KOB B KY6€ u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[lepnieH IUKyYNIAPHOCTD MPSIMON U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IIPOCTPaHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIspHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnenuKymsp ¥ HaKJIOHHAS.




[TocTpoenue neprneHIuKyispa U3 TOYKUA Ha
PSIMYIO

[lepnieHqUKYISp ¥ HAKJIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 VYron Mexay CKpeIUBaOIUMUCS
IPSIMBIMU
ITouck nepneHauKyISApHBIX MPSAMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
[Toctpoenue ceuennii kyba, MpU3MBlI,

54 MPaBUJILHON MTUPAMHJIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IIJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHAUKYIISAPBI:
CUMMCTpPUA, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmHoe
PacmoJI0KEHUE MPSMBIX U TIOCKOCTEH B
npocTtpaHcTse"

63

HOBTOpeHI/IeI yroJj Mexay MnpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/IG MCETOJABI BEIYUCIICHU S
yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

67

[Tepnenaukynspasle miockoctH. CBOMCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH




69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiefienuneaa

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajJiesienuIes1a U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecKke U NpUKIaJIHbIC
3aJlaud, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieIbHbIe INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

75

Beruncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

76

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUMN Ha 3eMIie

78

KonrtponsHast pabora "Yrisl u
paccrosiHus"




Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK

79 " 1
U €T0 2JIEMEHTHI

80 [Tupamupa. Bunsl nupamua. [lpaBunsnas 1
nupaMua

81 [Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brinmykuible MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [ToHsATHE BEeKTOpA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKALUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Beruuciienue yria Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1




95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 1
99 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
100 HroroBast koHTposbHAs paboTa 1
101 Hrorosas koHTpoabHas paboTa 1
102 O0001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 IToBTOpenue TeMbl "KoopauHarsl BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncinenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1

MPOXOISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, 1

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

MporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuMTUYECKHE METObI pacuyéra yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanUTUYECKUE METObI pacuéra yria 1

MCKAY MIIOCKOCTSAMU B MHOTOT'paHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IJIOCKOCTH B MPAaBUJILHON IUPAMHUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHbBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSAMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannenpHble MPsIMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUHN
[TapannenpHble MpsMBIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIUMUCS
MPSIMBIMU
[lepnieHiuKynspHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHY MHOTOTPaHHUKOB

93 [lepnieHiuKynspHBIE MIPSIMbIE U

IUIOCKOCTH: TeopeMa 0 Tpex




MePIEeHIUKYIIApax

24

IlepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Ioaaen, COoOpakeHUs MoA00M

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIomaaen, COoOpakeHHs MO00MS

27

[ToBTOpEHHE: TUIOIIAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs MOT00MS

28

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
TUTOIIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aa49u, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO




ImapajiICJICIrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesenumneaa
35 O0BEM npsAMOI TPU3MBI
36 CrepeomeTpHuyuecKHe 3aa4H, CBSI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
37 [IpukiagHbie 3a1a4m, CBI3aHHBIC C
00BEMOM TIPSAMON MPU3MBI
Brruncienue 00LEMOB TEII ¢ IOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HaKJIOHHOH TPHU3MBbI
Brruncienue 005EMOB TEII ¢ IOMOIIBIO
39 omnpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI
40 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna o0béma nmupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUyeCcKre 3a]]a4u, CBSI3aHHBIE C
00BEMaMK HaKIIOHHOW TIPU3MBI
43 CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHOM
b
TTPU3MBI
45 [Ipuknagueie 3agaun mo Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pPacCTOSIHUS JI0 IIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOTpaHHHKA"
HunuHapudeckas TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou HUIUHAIDP.
[Tnomaae MOBEpXHOCTH MUTUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYecKoii moBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. 3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHYCa
CrepeoMmeTpriecKHe 3a1a4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [Tpuknagueie 3a1a4n, CBI3aHHBIE C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

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

61

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. Buj u n3o0paxenue mapa

62

Ypasaenne chepsl. [Ltomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUYUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
MOog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BparuieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LIWJIMHIpa

73

Brruncienue 00LEMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYyca

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

76

[Tpuknanueie 3anaun mo Teme "OOBEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"
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OO0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdeprl. CTepeoMeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
nrapa, MapoBOr0 CETMEHTA U IapOBOT0
CEKTOpa
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[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOMIEHUS MEXKTY




IUIOIA/ISIMH ITOBEPXHOCTEH U 00BEMaMH
MOIOOHBIX Te
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpHUyeCKUe 3a]]a4i, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH
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KonTponbnas pabota "ITnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TE"
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JiBuxeHust npoctpaHcTBa. OToOpaskeHusl.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOWCTBA JBHKCHUI
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Bunb! nBukeHui: napauieabHbIi
IIEPEHOC, LIEHTpaIbHasl CUMMETPUS,
3epKaJIbHasi CAMMETPHS, IIOBOPOT BOKPYD'
IpsAMOI
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[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa
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FCOMCTpI/I‘leCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S
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KontponbHas pabota "BekTops! B
pocTpaHcTae”
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Oo6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"
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O6o06maroriee noropenue 11 noHATUH U




MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHH:
"BekTopsl B mpocTpaHcTae"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHH:
"BekTopsl B mpocTpaHcTae"
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O6o06maromee nosropenue 11 noHsATUH U
METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3allMsl 3HAHHI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nousruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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O6o6mmatoniee nopropenue 11 nousruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"
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Ob6o06maromiee noropeHue 11 noHATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaau MoOBEepXHOCTU U 0OBEMBI
KpyrJbix ten"
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Hrorosas KOHTPOJIbHAsA pa60Ta
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WroroBas koHTpoJsibHAs paboTa
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[ToBTOpenue, 0600mEeHNE U




CHUCTCMAaTHU3alusia 3HAHUM
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ pPOJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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