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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW 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(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OPMHUpPOBAHUE MOHHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPIKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, HUCCIIETOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CHUTYaIUSIX U MPU H3YyYCHUH IPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH 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  pacmpenensercs He  TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOXXECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 xiracce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NPSIMOM M IUIOCKOCTH: IEPIIEHINKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha DIOBEPXHOCTM MHOIOrpaHHMKa. Teopema OJinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWIbHAS IMPAaMHIA, IPAaBUIbHASA TPEYTOJbHAs NHPAMHUAA W NIPaBUIJIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETpUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IIJIOCKOCTh K cdepe. M3oOpaxenue Temn
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
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
CEYCHMM: METOJ CJIEN0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHl M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTHKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBI HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pPalOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MMOHATUSIMHU, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATHUAMHU, CBI3aHHBIMU C T€JIAMU BPAILEHUS: IIUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHMs MO 00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommiecrso acos dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4




11 KJIACC

KounuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
1 AHanuTH4eckasi FreoOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 0
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoJsbHbie padoTsl

OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MIpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHIIa
2 n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEINHbI
oTpe3Ka

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
3 HepeceKaroIIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

ITonsATHA: IEpeceKaronIuecs II0CKOCTH,

4 [IEPECEKAIOIIMECS psMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHue MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHH1KH, U300pa’keHue MPOCTEUITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIECACTBUS U3
HUX

8 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3




HHX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CICACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEN

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3ob0pakenue
NepEeCEeYCHUs MOTYUEHHBIX IIOCKOCTEH.
PackpammBanue noCcTpOSHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne cedeHuit mupamubl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
nepecedeHusl MOTYYEHHBIX MJI0OCKOCTEH.
PackpammBanue moCcTpOEHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
HepeceveHUs MOTYICHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMHU
OBE€TaMH

N300paxkenne ceueHuit mupamMuibl, Ky0a v MPU3MBI,
KOTOpBIE TPOXOIST uepe3 ux péopa. M3obpaxenue
MIePEeCeUCHHMS IMTOTYICHHBIX ITIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

15

Merton ciegoB st HoCcTpoeHus: ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN




16

Mertopn crenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MEePEeCEeUCHU I PSIMBIX U TIJIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3qaHme BEIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHKe BHIHOCHBIX YepTexkKe
Y 3aIKCh MIaroB TOCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péopax. Co3qaHKe BHIHOCHBIX YepTexKe
U 3aIUCh 111ar0B MOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozaHue BEIHOCHBIX YepTexel
Y 3aIIUCh I11aroB ITOCTPOCHMS

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEPTEkKaX.
Hctopus pa3BUTHS TIJITAHUMETPUU U CTEPEOMETPUU

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBarouecs npsiMele. [Ipusznaku
CKpeluBaoImuxcs npsMeix. [lapamiensHusie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUM U €IMHCTBEHHOCTH
NPSAMON MapaJlIeTbHON TAHHOW MPSMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsamoi. Jlemma o
MePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamienbsHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJulebHbIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NIPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3ob6pakenue pa3HbIx GUryp B mapamiebHOMI
MPOEKIUU

LlenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY NPSIMBIMU

3aayM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocTi. CBOMCTBA NapaJlJIEIbHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JTI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MIPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacu€r oTHOImIEHMI

[TapamiensHas NpoeKLUs, IPUMEHEHUE [T
MOCTPOCHMS CEUEHUH KyOa 1 nmapayyiesenurnesa.
CBolicTBa napasuienenune1a u Npu3Mbl




34

[MapannensHble mockocty. [pusHaku
HapajIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U €AMHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIICH Yepe3 TOUKY, HE
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
NapauieIbHOCTH MPSIMBIX TIEPECEUCHUS MPU
MEPECCUCHHH JIBYX MapalIeIbHBIX TUIOCKOCTEN
TpeThen

CaolicTBa napasuieIbHbIX MIOCKOCTEN: 00 OTpe3kax
NapauIeTbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKITY
napauieIbHBIMHU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha miockocTi

39

[ToBTOpEHUE: TPUTOHOMETPHS MPSAMOYTOIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napaenenunesa

Brrunciaenue aiuH OTPC3KOB B KY6C n
MNpAMOYTOJIbHOM IMapaJUICIICTIUIICIC

42

[lepneHAMKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepneHAMKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHIuKyIapHOCTH IPSIMOU U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH




IPSIMOM, POXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

[IimockocTy U NepHeHIUKYIIIPHBIE UM IIPSIMBIC B

4 MHOT'OT'paHHHKaX

46 [TnockocTy U NepreHANKYIIApHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukymnsap u HakinoHHast. [Toctpoenue
HEepIEeHINKYIIpa U3 TOUYKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHANKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAnKysApax (mpsmas u
obOpatHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Touck neprneHANKYISAPHBIX IPSIMBIX C TOMOIIIBIO
HEepHEeHIUKYIAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [Toctpoenue ceuenuii kyba, mpuU3Mbl, MIPABUILHON
NUPaMU/IbI C TTOMOIIBIO0 OPTOTOHABHON MPOEKIIUN

55 [Toctpoenue ceueHnii Kyda, mpU3Mbl, TPABUILHOM
NUPaMU/IbI C TIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
CuMMETpHs B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KaK CJICICTBUE CUMMETPHH

58 [IpaBunbHBIE MHOTOTPAHHUKH. Pacd€r paccTostHui




OT TOYKH OO0 IINIOCKOCTHU

[IpaBuiibHBIE MHOTOTPaHHUKH. PacyéT paccTosHuii

> OT TOYKH JI0 IIJIOCKOCTH

60 Crioco0Ob!I OIIyCTUTb NEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUI TOUYKH I10 NTAPAJLIEIBHON IPAMON

61 CnBur no HenapaieabHOU IPSIMON, U3MEHEHUE
paccTosaHui

62 KoHTponbHas padota "B3anMHOe pacrosiokeHune
MPSIMBIX U TIJIOCKOCTEH B TpocTpaHcTBe"
[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MKy CKpEIIUBAIOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTrpuueckre METObI BHIYUCICHUS YIJIa MEXY
HpsIMBIMU B MHOTOTpaHHHMKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [TepnenaukynspHsle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH MIJIOCKOCTEN;

68 TeopeMa O MPSIMOH IepecedeHusI ABYX TIOCKOCTEH
NEPIEeHIUKYISIPHBIX TPEThel MIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;

69 WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuiejenunena

70 TeopeMa 0 nuaroHany NpsAMOYTrOJIbHOTO

napajujiejcnuicaa u CJICaACTBUC U3 Hee




CrepeomeTpuyuecKkue U IpUKJIaAHbIC 3a/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX
1 TUIOCKOCTH
IToBTOpEeHME: CKpenuBaromuecs npsMole,

72 IapaJuleIbHbIE INIOCKOCTU B CTAaHIAPTHBIX
MHOT'OI'PAaHHHUKAX
[Tapa napasienbHbIX IVIOCKOCTEN Ha

73 CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE MEXKIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

74 PaccrosiHie OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
Beluncnenue paccTosHUN MEXKIY

75 CKPELIUBAIOIIMMHUCS IPSAMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH
TpéxrpaHHslil yroi, HEPaBeHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

77 DneMeHTHI ChepUIECKOIl TEOMETPHH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78 KonTtponbHas padora "Yrisl u paccTostHUS"

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 ITupamuna. Buasl nupamug. [IpaBunbaas nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbHas npusma

82 [Ipamoii napauienenunesn, NpsiMOyroabHbIN

napajuiesaenumnes, Kyo




83 Boinykinblie MHOrorpanHuku. Teopema Dinepa 1
84 Breinmykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBunbHBIE U TOTYPABUIBLHBIE MHOTOT PAHHUKU
85 KoHnTtposnbhast pabora "MHororpaHHuKu" 1
86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BeKTf)pa 1o 06a3ucy TpéX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brranciienue yria Mexay BEKTOpaMu B 1
NIPOCTPAHCTBE
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O0o01IeHre U cucTeMaTu3alus 3HaHUH 1
99 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1
100 Wrorosast kKoHTpOJbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopauHaTel BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"

5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tembl "BeryucieHne yria Mexmay 1
BEKTOpPAaMH B IIpocTpaHcTBe”

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"

5 YpaBHEHME IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yriia Mex1y 1
PSIMBIMUA B MHOTOTPAaHHHKAX

11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTHU B 1

KOOpJIMHATAX




Haxoxaenne paccTostHUi OT TOUYKHU 0 TJIOCKOCTH B

13 Kyoe

14 Haxoxaenne paccTostHui OT TOYKHU J0 TVIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtponbhas pabota "AHamuTuyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHHIE
MHOTOI'PAaHHUKHU

17 CedeHHsi MHOTOTPAHHUKOB: METO/T CJIC/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MIJIOCKOCTH, MEPECEYCHUS PSAMBIX U TIIOCKOCTEH

19 [TapamienbHbie IPSIMBIE U IJTIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpsMbIE U MIIIOCKOCTH: PACUET
OTHOIIICHUH

21 [TapamienbHbIe TPSIMBIE U TFTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[TepnienauKymsIpHBIC IPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKyAsipHBIE IPSMBIE U TNIOCKOCTU: TEOpEMa
0 Tpex MEPIEeHAUKYIIpax

24 [lepnienquKynAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIHUKOB,
(bopMyIIBI IS TUTOIIAICH, COOOpaKEHUs TOA00HS

26 [ToBTOpEeHME: MIOLAAN MHOTOYTOJIbHUKOB,

(bopMyIIBI TS TUTOIIAICH, COOOpaKEHHUS TOA00HUS




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAICH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YACTH, COOOPaKEeHUs
no00us

30 KoHntposnbHas padora "IloBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEeM MPSIMOYTOIBHOTO
napaienenunea

39 3anaum 00 yABOEHHHM Ky0a, 0 KBaapaType Kyoa; o
TPHUCEKIIUH yTiia

33 CrepeomeTpHuecKue 3a/1auu, CBSI3aHHbIE C 00BEMOM
HPSMOYTOJIBHOTO Mapajuiesenunesna

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienuneia

35 O06BEM npsMOi IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
IPSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaita. O6bEM HaKIIOHHOM
MIPU3MBI

39 Brraucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro naTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nmupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMu/ ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJ ¢ OOIIUM YTIIOM

42 CrepeoMeTpUUeCKUe 3aJa4t, CBA3AHHBIE C
00BbEMaMU HAKIIOHHOM NPU3MBbI

43 CrepeoMeTpUUeCcKUe 3aJa4l, CBA3aHHbIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuxnagneie 3agaun o teme "O0bEMBI TEn",
CBsI3aHHbIE C 00BEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMU/IBI

16 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS
JI0 IIJIOCKOCTH

47 KonTponsnas padora "O6bEM MHOrOrpaHHuka"

48 [{nmHapuyeckas MOBEPXHOCTh, 00Opa3yrolIye
LWIMHIPUYECKON TOBEPXHOCTH

49 umuaap. [pamoit kpyrosou nunusAp. [lnomans
MOBEPXHOCTH IIMIIMHPA

50 Konnueckast moBepxHOCTh, 00pasyroliye
KOHMYecKol nosepxHoctu. Konyc

51 CeueHne KoHyca IJIOCKOCTBIO, TapaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOY MOBEPXHOCTH U IMOJTHON
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM




IMMOBCPXHOCTHU KOHYCA

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUMCJIEHUE, TOCTPOCHUEM CEUEHUN LUIMHIPA,
KOHYCa
CrepeomeTpHyecKre 3a/1a91 Ha I0Ka3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEYECHHUH IIMITMHIIPA,
KOHYyCa
57 [puknagHble 3312491, CBI3aHHBIE C IIHUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHITHHAPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdepsl miaockocteio. Bug n
n300paxKeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockocteio. Bug n
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans chepst u e€ vacteit
63 Cummerpus cepsl 1 mapa
CrepeomeTpHuyeckHe 3aJaun Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBS3aHHBIE CO CEpOoil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpHuyeckme 3aJaun Ha JOKa3aTelbCTBO U
65 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagabie 3a1a9n, CBSI3aHHbBIE CO chepoit u
IapoM
67 [ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,

BBIYHUCIICHUA B OKPYXXHOCTH, CTAHOAPTHBIC HOI[O6I/IH




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena v MOBEPXHOCTH BpameHus "

70 3agauu o Teme "Tena U MOBEpXHOCTHU BpaleHus"

71 KonTtponbHas padora "Tena u moBEpXHOCTH
BpanieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUuecKUe 3aa4l, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76 [Tpuknanueie 3agaun mo Teme "OO0BbEMBI U TUTOIIATN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomans chepsr.

77 CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IIIapa, MapoBOro0 CerMeHTa
Y IIIapOBOTO CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

78 CBsI3aHHbBIE C 00BEMOM I1apa U MJIOUIaIbI0 CepHI.
COOTHOIIICHHS MEXTy TUIOIIAIMH TIOBEPXHOCTEH H
00BEMaMHU OJOOHBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu nogobun. CTepeoMeTpudecKue 3a1auu,

CBSI3aHHBIE C BEIYMCIEHHEM O00BEMOB TEI U
MJI0IIaIe TOBEPXHOCTEN




80

KonTponpHas padora "[1nomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBuxenust mpoctpancTBa. OToOpaskeHUsI.
JBmxeHus u paBeHcTBo ¢uryp. Oduue cBoiicTBa
JIBIDKCHUN

Buapl nBrkeHunid: napajuiebHbIA EPEHOC,

LIEHTpaJbHasi CAMMETPHS, 3€pKaJIbHasl CUMMETPUS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanms nomoodwus. [Ipsmas u chepa
Oitnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHHUEC NBUKCHUA

KoHnTtpoinbhas padota "BekTopsl B mpocTpaHcTse”

86

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3”HaHui: "[lapanienbHOCTh NPSIMBIX U INIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopenue 11 moHSITHIT U METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHWil: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anus
3HaHui: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee noproperue 11 MOHITHIA U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "OO6beM MHOrOrpaHHuka"




91

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTusanus
3HaHuil: "[lnomanyu moBepXxHOCTH U 0OBEMBI
KpyIJibIxX Ten"

92

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 kaccoB, cuctemaTuzanus
3HaHui: "[lnomaay moBEepXHOCTH B OOBEMBI
KpyTJbIx Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HToroBast KOHTpoONbHAs paboTa

95

[ToBTOpEeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUI

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ee
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ee
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

99

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€




POJIb B Pa3BUTHU COBPECMCHHBIX WHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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