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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPUH, NPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
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
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.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEISAX, MO3BOJSIOIIMX OINKCHIBATh W HW3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS 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 yMEHUM  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHeCs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MpOrpaMM, OOECHeunuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpeIIMBarolmuecs npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJSAPHOCTH  ABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M 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 TDIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiuepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
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,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
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 IUIOCKOCTh K cdepe. M3o0paxenue ten
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, HWIMHAPA, MUpaMHUIbl U KoHyca. OO0bEM Iapa U MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUU,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKOMW UIEHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIErO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEPILATH OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIbHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM, OpUeHTaIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, 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 PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC W Ppe3yidbTaT pabOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B MPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
HAa TUIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

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

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh HU3yUYCHHbIEC MOHSTUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TeopeM, ammapara aireOpbl, peniarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYII;

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTENH 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€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4i HA BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYCa (MapalieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUSA,

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

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEJINYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOILECCE TOUCKA  PEIICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MNPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo acon dueKkTpoHHbIe (LN (pPOBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1
5 IToBTOpEeHME, 0000IIEHNE U 15 1
CHCTEMAaTHU3alUs 3HAHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 IToBTOpEeHME, 0000IIEHNE U 17 5
CHCTEMAaTH3allHs 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),

1 CepeMHbBI OTPE3KA 1

5 [ToHsATHS cTepeoMeTpUH: TOUKA, NpsMast, IIOCKOCTh, MPOcTpaHcTBO. OCHOBHBIE MpaBuUiIa 1
1300pakeHUs Ha PUCYHKE IUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEpEIMHBI OTPE3Ka

3 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECcs IPsIMast U MII0CKOCTh; 1
HOJTYIIPOCTPAHCTBO

4 [TonsTHs: nepecexkarouyecs MI0CKOCTH, IEPECEKAIOIINECs IPSIMast U III0CKOCTh; 1
MIOJIYTIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHUE NPOCTEHIINX TPOCTPAHCTBEHHBIX (UTYpP, HECYIIECTBYIOIUX 1
00BEKTOB

6 MHororpaHHUKH, U300paKEHHE POCTEHIINX MTPOCTPAHCTBEHHBIX (PHUTYp, HECYIIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEpPEOMETPUH U NEPBBIE CIAEACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObI 3aJaHus MPSMBIX U TUIOCKOCTEN 1
B npocTpancTBe. O003HAUEHUS NPSIMBIX U IJIOCKOCTEN
N300pakeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpPbIE IPOXOAST yepe3 Ux peodpa.

10 N300pakeHne nepecedeHus MoIydeHHbIX II0CKOCcTel. PackpamnBaHie MOCTPOSHHBIX CeUeHHM 1
pa3HBIMU IIBETaMHU
N300pakeHne ceueHuil nmupaMupl, Kyoa U Mpu3Mbl, KOTOPbIE IPOXOIT Yepe3 X pEopa.

11 N300pakeHue nepecedeHus MoIydeHHBIX IIJI0CKOCTel. PackpammBaHie NOCTPOSHHbBIX CEUeHHM 1

Pa3HbIMU [IBETaMU




N3o0pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE TPOXOASIT Yepe3 ux peodpa.

12 N3006paxeHue nepeceueHus MOMyuYeHHBIX TNIOCKOCTEeN. PackpalivBanyue MoCTpOSHHbBIX CEYCHUM
pa3HBIMU LIBETAMHU
N3o00paxeHune ceueHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoMyudeHHBIX TUIOCKOCTEH. PackpalnBanue MOCTPOSHHBIX CEUCHUN
pa3HBIMU LIBETAMHU

14 Mertoa cnesioB it TOCTPOSHHUS CeUSHUI

15 Merton cnenoB st TOCTpoeHus ceueHunii. CBOMCTBA MepeceueHui MPAMbBIX U IIOCKOCTEH

16 Meton cieoB it MOCTpoeHus ceueHuil. CBOMCTBA epeceyeH i MPSAMBIX U MJIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. CoznaHue BHIHOCHBIX
YepTeKel U 3aKCh IIAroB NOCTPOEHUS

18 [TocTpoenne ceueHuit B mupamue, Kyoe mo TpéM Toukam Ha péopax. Co3ganne BHIHOCHBIX
YEepTEeKEH U 3alKCh IIAroB NOCTPOECHUS

19 [Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3qaHue BBIHOCHBIX
YEepTEKEN U 3alKCh IIAr0B NOCTPOECHUS

20 [TocTpoenue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKEH U 3allNCh 1IaroB MOCTPOEHUS

21 [ToBTOpenue nnanumerpuu: Teopema o MponopIHOHATIBHBIX OTpe3Kax. [logobue TpeyroJbHUKOB

99 [ToBropenue mianumerpuun: Teopema Menenas. Pacuersl B ce4eHUSIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUHI

23 KonrpomnsHas pabora "Axkcnomsl crepeomerprun. CeueHus"

24 B3aumHoe pacnionoxenue NpsamsIxX B IpocTpaHcTBe. CkpemuBaromuecs npsamslie. Ilpusnaku
CKpellrBaroImuxcs npsamMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTHU MPSMOM NapayljIeIbHOM TaHHON PSIMO,

25 MIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEXkKallle Ha JaHHOM IpsiMoid. JIleMma o
MepeceYeHNH NapaIeIbHBIX MPSIMBIX IIIOCKOCTHIO

26 [TapamrensHOCTB Tpex NpsAMBIX. TeopeMa 0 TPEX mapayIeNbHbIX OIPsIMBIX. Teopema o

CKpCHIUBAOINUXCA ITPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA APAIIJIEILHOIO IPOCKTUPOBAHUSI.

2t N300pakenue pasHbIX (GUryp B napasieibHOW MPOEKIHH 1

28 LlenTpanpHas MpoeKuus. Y0 ¢ COHAIPABICHHBIMU CTOPOHAMHU. YTOJ MEXAY MPSIMBIMU 1

29 3agaun Ha JOKA3aTelbCTBO U UCCIIE0BAHKE, CBI3aHHBIE C PACIIOIOKEHUEM IPSAMBIX B 1
IIPOCTPAHCTBE

30 [TonsATHs: MapayuIeTLHOCTh MPSIMOM M IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak napamienbHOCTH 1
npsiMoit U tiockocTu. CBOMCTBA MapaylIeIbHOCTH MPSMOM U TUIOCKOCTH

31 I'eomeTpuueckue 3a/1aun Ha BHIYMCIIEHUE U JJOKA3aTeNIbCTBO, CB3aHHBIE C N1APAUICIbHOCTHIO 1
MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE

39 [TocTpoeHue ceueHus:, MPOXOASIIETO Yepe3 JAHHYIO MPSIMYIO Ha YepTerKe U MapajuiebHOTo 1
npyroi npssmoi. Pacuér otHomeHui

33 [MapannenpHas mMpoeKuus, MPUMEHEHHUE [T TOCTPOCHHS CEUESHUH Ky0a U ImapasuiesenuIea. 1
CaoiicTBa napajienenunena u npu3Mbl

34 [TapannenbHble iockocTy. [Ipu3HaKky napayuieaIbHOCTH ABYX IIIOCKOCTEN 1

35 Teopema o napanienbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, TPOXOJAIIEH Yepe3 TOUKy, He 1
MIPUHAAIEKAITYIO TaHHON TUIOCKOCTH U CJIEACTBUS U3 Heé

36 CBoiicTBa mapayIeNbHBIX MIOCKOCTEH: O apaIeIbHOCTH MPSMBIX MTEPEeCeUeHUs IPH 1
MEPECEUCHUH ABYX MapalIeIIbHBIX IIIOCKOCTEN TPEThEN
CBoiicTBa napayjienbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapajuledbHbIX IPSAMBIX, 3aKIIOUYEHHBIX

37 MEX]y NapajjiesIbHbIMU TIOCKOCTSIMU; O TIEPECEUEHUH MPSMON C IBYyMs apajlieIbHbIMU 1
IUTOCKOCTSIMU

38 IToBTropenue: Teopema ITudaropa Ha miockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIEHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa 1

41 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJILHOM IMapalijiesienumnese 1

42 [leprieHAUKYIAPHOCTH MPSIMOM U MI0CKOCTH. [Ipr3HaK nepneHuKyIIpHOCTH IPSIMOM U 1

IIIIOCKOCTH




[lepneHuKyYIAPHOCT NPSMOM U IUIOCKOCTHU. [Ipu3HAK NEpHEHAUKYIIPHOCTH PSIMOU U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA 1
U TEPIIEHINKYIISAPHON K IIIIOCKOCTH
45 [1nockocTy 1 neprneHAUKyYJIIpHbIe UM IPSIMbIE B MHOTOIPaHHUKAX 1
46 [1n0cKkOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX 1
47 Ilepnienaukynsap u HakinoHHast. [TocTpoeHne nepneHIuKyIspa 3 TOUYKU Ha IPAMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue neprneHaAnKyspa U3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKyIsIpax (mpsmas 1 oopaTHasi) 1
50 Teopema o Tpéx nepneHaAuKysipax (mpsimast 1 oopaTHasi) 1
51 Yroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1
52 [Touck neprneHauKyISpHBIX MPSMBIX C TOMOILBIO MEPIEHANKYIISPHBIX MJIOCKOCTEN 1
53 OproroHanbHOE MPOSKTUPOBAHNE 1
54 [TocTpoenue ceueHuit kKyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKIINU
55 [Toctpoenue ceuennii Kyda, MpU3MbI, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTu cummerpuii B 1
MHOTOTpaHHUKAX
57 IIpu3Hak nepneHuKyJIIpPHOCTH MPSIMON U TNIOCKOCTHU KaK CIEACTBUE CUMMETPUHN 1
58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 MIIOCKOCTH 1
59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacdér paccTosHUI OT TOYKHU A0 TUNIOCKOCTH 1
60 CriocoObl OyCTUTh NEPIEHANKYISAPBI: CAMMETPUS, CABUT TOUKHU IO MapaJIEIbHON NPIMOit 1
61 CaBur no HenapauienbHON NpSAMOM, U3MEHEHHE PACCTOSTHUI 1
62 KonTponbhas padota "B3aumHoe pacronoxeHue NpsSMbIX U IIIOCKOCTEN B IpOCTpaHcTBe" 1
63 IToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM 1

TPEYTrOJIbHUKEC, TCOPEMAa KOCHUHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTprueckue METObI BEIYUCICHHS YIJIa MEXKY NIPSMBIMA B MHOTOI'PaHHUKAX 1

66 JIByrpanHblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenukynspHele 0ckocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1

68 IIpu3Hak nepneHIuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O MPSAMON IepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEH INIOCKOCTH

69 [IpssmoyronbHbIN napasuienenunes; Kyo; u3MepeHus, CBOMCTBA IPSIMOYTOJIBHOTO 1
napajuiesienumnena

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOIO NapaljIesICUIEa U CIEICTBUAE U3 HEE 1

7 CrepeoMeTpuuecKue U NPUKIIAAHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSAMBIX 1
U IUIOCKOCTH

79 [ToBTOpEHME: CKpELMBAIOLIUECS NIPSAMBIE, TapAJUIEIbHbIE IJIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaiesbHbIX IIOCKOCTEN Ha CKPEIUBAIOIINUXCS IPAMBIX, PACCTOSTHUE MEXKIY 1
CKPEIIMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccrosiHHe OT TOUKM 10 TUNIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TNIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPEIUBAIOIMMUCS MPSIMBIMH C TOMOIIBIO 1
MEPIEeHIUKYISPHON MII0CKOCTH

76 TpéxrpanHbiil yroi, HepaBeHCTBa AJIs TpeXrpaHHbIX yriioB. Teopema [Iugaropa, reopemsl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJia

77 DneMeHTHI ChePUIEeCKON TeOMETPHH: T€OAe3UUECKHe IMHUN Ha 3emiie 1

78 KonrtponsHas padora "Yrisl 1 paccTostHus" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1

80 [Mupamupa. Buasl nupamua. [IpaBunsHas nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas nprusma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA apaylsieNenunes, Kyo 1

83 Brinykiible MHOrOrpanHuku. Teopema Ditniepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontposbnas padota "MHororpanHHuku" 1
86 [TonaTHE BEeKTOpA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxxenne BekTopa 1mo 6azucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHOU TIIOCKOCTH 1
92 CkansipHoe pou3BeJICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aNNs 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temol "CkansipHoe IpoU3BeACHNE BEKTOPOB" 1
3 IToBTOpEeHME TeMbl "Bhruncienue yria Mex1y BEKTOpaMH B IPOCTPAaHCTBE" 1
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOIL, MPOXOAIICH yepe3 1Be TOUKHU" 1
3) VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEeHHE MJI0OCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
7 BekTopHoe npou3BeieHme 1
8 JluneitHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHHE 1
9 JInHelHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHUPOBAHNE 1
10 AHanuTHuecKue METOBI pacuéTa yriia MeX1y NPsSMbIMA B MHOTOIPaHHUKAX 1
11 AHanmMTHYECKHE METObI pacy€Ta yriia MeKy INIOCKOCTSIMHA B MHOTOTPaHHUKaX 1
12 dopmysa pacCTOSHHS OT TOUKH 10 INIOCKOCTU B KOOPAMHATAX 1
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 HaxoxzaeHne paccTosHUI OT TOYKH 10 IUIOCKOCTH B IIPaBUJIBHON MUPaMUE 1
15 KonTponbnas padora "Ananuruueckas reometpus” 1
16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPaHHUKHU 1
17 CeueHurss MHOTOTPAaHHUKOB: METO/] CJIEJIOB 1
18 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, ITEpeceUeHus MPSIMbIX U IIIOCKOCTEH 1
19 [TapannenbHble NpsAMBIE U IUIOCKOCTH: NTAPAJIJIEIIbHBIE CEYEHUS 1
20 [TapamiensHbie MPSAMBIC U TUIOCKOCTH: PAacUET OTHOIICHUN 1
21 [TapannenpHble NPsAMBIE U IUIOCKOCTH: YTJIbl MEXKAY CKPEIMBAIOIIUMUCS IPSIMBIMU 1
22 [lepnieHiuKynsipHbIE MPSIMBIE U TUIOCKOCTH: CTaHIAPTHBIE MAphl NEPIEHANKYIISIPHBIX MIIOCKOCTEN 1




" NpAMBIX, CHMMECTPHUH MHOT'OI'PaHHUKOB

23 [leprnieHIuKyNsIpHBIE MIPSAMBIEC U IUIOCKOCTH: TEOPEMa O TpeX MEePIEeHIUKYIIIpax 1
24 [lepnieHIUKYIISIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJTMH B MHOTOTPAaHHHKAX 1
25 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100USs 1
26 [ToBTOpEHME: TUIOTAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JJIS TUTOIIAICH, COOOpaKeHUS TT0100Us 1
27 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI ISl TLTOMIACH, COOOpasKeHHUs TT0100Us 1
98 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: TUIOIIAIU IIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, 1
COOOpaKEeHHS TIOTO0MS
29 [Lmomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKCHHSI TOA00MS
30 Kontponbnas padota "[loBTOpeHHE: MHOTOIPAaHHUKH, CEYCHHS MHOTOI'PaHHUKOB" 1
31 O06BéM Temma. OO0beM IPSIMOYTOJIBHOTO TTapajuIeIIeTTHIIe 1A 1
32 3ama4un 00 yaABOCHHH Ky0a, 0 KBaJpaType Kyda; O TPUCEKIIUN yIiia 1
33 CrepeoMeTpuyecKre 3a7auu, CBI3aHHbIE ¢ 00BEMOM MPSMOYTOIHHOTO Mapaljiesenumneaa 1
34 [TpuknaaHble 33129, CBSI3aHHBIE C BRIYUCICHHEM 00bEMa MPSMOYTOJIEHOTO MapajliesIenuea 1
35 O0BEM npsIMOit TPU3MBI 1
36 CrepeoMeTpHUeCKrE 3a1a9H, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB TIPSIMOH TIPU3MBI 1
37 [TpuknaaHble 3aa4u, CBSI3aHHbIE C 00BEMOM MPSIMOI TPU3MBI 1
38 Brruncnenme o6b€MOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. O0bEM HaAKJIOHHOM MPU3MBbI 1
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIIBIO OMpeieIEHHOro nHTerpana. O0bEM MUpaMuIbI 1
40 ®dopmyna 00bEMa mupamMuabl. OTHOIIEHHE 00HEMOB MTUPAMHUJT C OOIIIMM YTJIOM 1
41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB MUPAMHJL C OOLIUM YIIIOM 1
42 CrepeomeTpruueckue 3aa4n, CBsI3aHHBIC ¢ 00bEMaMH HAKJIOHHOW TTPU3MBI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/IBI 1
44 [Ipuknanueie 3anaun no teme "OObEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI 1
45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM MUPAMU/THI 1




46 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 1O TUIOCKOCTH 1

47 Kontposbnas padora "O0bEM MHOTOrpaHHHUKA" 1

48 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHIECKON TOBEPXHOCTH 1

49 Hwmnap. [psmoit kpyrosoi uunusAp. [nomans moBepXHOCTH HHWIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yronne KOHUIeCcKon moBepxHoctu. Konyc 1

o1 CeueHue KOHYCa INIOCKOCTHIO, MApaJIEIbHOM MIIOCKOCTH OCHOBAHUS 1

52 VYceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTU KOHYCA 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHUeCKUE 33]]a91 Ha JI0KA3aTeILCTBO U BEIYMCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIAHPA, KOHYyCa

56 CrepeoMeTpuyecKre 3aJa4i Ha J10Ka3aTeIbCTBO U BHIUKCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIAH]PA, KOHYyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIC C IHIIMHIPOM

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C MITHHAPOM

59 Cdepa u map

60 [Tepeceuenue cepnr 1 mapa ¢ miockocthio. Kacanwue mapa u ceps miockoctsio. Bun u 1
n300paxkeHue mapa

61 [Tepeceuenue ceps! u mapa c maockocteto. Kacanue mapa u cdepst miaockoctsio. Bun u 1
M300pakeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit 1

63 Cummetpus cepsl 1 mapa 1

64 CrepeoMeTpuuecKre 3a7]a4i Ha JI0Ka3aTeIbCTBO U BHIUMCIICHHE, CBA3aHHBIE CO CPEpOl U Mapom, 1
MMOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

65 CrepeoMeTpHUeCKUE 3a]]a9X Ha JIOKA3aTeIILCTBO U BRIYHCIICHHUE, CBSI3aHHBIC CO C(hepoi U IIapoM, 1
MMOCTPOCHHUEM UX CEYCHHM IIIOCKOCTHIO

66 [TpuknanHelie 3a1a4m, CBsI3aHHBIE CO c(hepoid U IapoM 1




67 [ToBTOpEHUE: OKPY>)KHOCTH HA IJIOCKOCTH, BBIYMCICHUS B OKPYKHOCTH, CTAHIAPTHBIC TIOJ00HS 1

68 Paznuunple KOMOMHAIIMY TEJ BPAIICHUS] © MHOTOTPAaHHUKOB 1

69 3anaun o Teme "Tena u MOBEPXHOCTH BpaIeHHs " 1

70 3amauu 1o Teme "Tena U MOBEPXHOCTH BpalieHus " 1

71 KontponbHas padota "Tena u mOBepXHOCTH BpamieHus " 1

72 O0béM umuHIpa. Teopema 00 00bEME IPSIMOTO IIUITHHAPA 1

73 Brruucnenne 00bEMOB TeI ¢ MOMOIIIBIO onpeeIéHHOro nHTerpaia. OobéM KoHyca 1

74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuyecKre 3aJjaui, CBSI3aHHbIE C BEIYUCICHUEM 00bEMOB IIMIIMH/PA, KOHYCa 1

76 [Ipuknanueie 3anaun no teme "OOBEMBI U IJIOLIAAH TOBEPXHOCTEN Ten" 1
O06béM mrapa u mapoBoro cekropa. Teopema 00 o0bEme mapa. [Tnomane chepsl.

77 CrepeoMeTpuyecKre 3a7]a4u, CBI3aHHbIE C BEIYUCICHHEM 00bEMOB I11apa, apOBOT0 CETMEHTA U 1
IIapOBOTO CEKTOpa

78 [Tpuknaanele 3agauun no TeMe "OO0bEMBI Ten", CBA3aHHbIE C 00BEMOM IIapa U IIIOMIA/BIO ChEPBI. 1
CooTHolIeHNs: MeXAY IIOLAIIMU TIOBEPXHOCTEH N 00bEMaMU MO0OHBIX Te

79 [TonoOHebIe Tena B npocTtpanctBe. M3menenue 06béMa npu nmogoouu. CtepeoMeTpuldecKue 1
3aJ1auu, CBSA3aHHBIE C BBIYMCICHHEM 00BbEMOB TEI 1 TUIOMIAIeH TTIOBEPXHOCTEH

80 KonrtponsHas padora "[110111a11 MOBEpXHOCTH U 00BEMBI KPYTJIBIX TET" 1

81 JIBrxenus npoctpanctBa. Otobpaskenus. [[Buxenns u paBeHCTBO puryp. Obiume cBoicTBa 1
JIBUKCHUH

89 Buns! nBmkeHwmiA: napannenLHmﬁ NEPEeHOC, IIEHTPaTbHAs CHMMETPHS, 3epKaIbHAsI CHMMETPHS, 1
MOBOPOT BOKPYT MPSIMO

83 [IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa

84 ['eomerprueckue 3a1aun Ha MPUMEHEHHE JTBIKCHUS

85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse"

86 O6o061matomee nopropenue 11 nonsruii u meronoB kypca reomerpun 10-11 knaccos, 1

cucteMmaru3anus 3HaHui: "[lapamieabHOCTh IPSIMBIX U MJIOCKOCTEN B MpOCTpaHCTBE"




Ob6o6maromee nosropenue 11 nmousTuit 1 MeToz0B Kypca reomerpun 10—11 kaccos,

87
cuctemaTusanus 3Hanuii: "BekTopsl B mpocTpaHncTse"

88 Oo6o6maromee nosropenue 11 nmousTuit u MeTo 0B Kypca reomerpun 10-11 kmaccos,
cUCTeMaTu3auus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 O6o6maromee moropenue 11 moHsTHII 1 METOZI0B Kypca reomeTpun 10—11 kmaccos,
cucTeMaTtu3anus 3Hanui: "OO0beM MHOTOTpaHHHKA"

90 Ob6o6maromee nosropenue 11 nmoustuit 1 MeTo 0B Kypca reomerpun 10—11 kaccos,
cucTeMaTu3anus 3HaHui: "O0beM MHOTOTpaHHHKA"

01 Ob6o6maromee nmosropenue 11 mousTuit 1 MeToz0B Kypca reomerpun 10—11 xmaccos,
cucreMaru3anuus 3HaHui: "I11omany noBepXHOCTH U 00bEMBI KPYTJIbIX Ten"

92 O6o6matomnree nopropenue 11 nonstuii u metonoB kypca reomerpun 10-11 kiaccos,
cucteMmaru3anus 3HaHuii: "[110o1maam noBepXHOCTH U 00bEMBI KPYTIIBIX Ten"

93 HroroBast KOHTpOJIbHASA paboTa

94 HroroBast koHTpoIbHAs paboTa

95 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX

KOMITBIOTCPHBIX TEXHOJIOTHI




102

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






