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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBIsSETCS OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0uiero o0Opa3zoBaHus, TaK Kak 00ECIIEUYNBAET BO3MOXXHOCTb U3yUEHUS TUCLUIUINH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO UHUKIIA.
[lockonmpky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMoe  TpH  U3YYCHUU
00Oy4aroIMMUCS TOHATUHHBIX OCHOB I'€OMETPUH, NPHU J10KA3ATEIBCTBE TEOPEM U
IOCTPOCHUH LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUU I€OMETPUYECKUX
3a7a4, yMEHWE BBLABUIaTbh M ONPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL IIPU PELIEHUM 3a]a4 €CTECTBEHHO-HAYYHOI'O LMK, B YACTHOCTH
(u3nuecKux 3aaay.

Ilenb ocBoeHuss mporpammbl ydeOHOro kypca «l'eomerpusi» Ha
yriIyOJIEHHOM YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00yUaronmxcs
OpU U3YYEHUH TE€OMETpPHUM, KaK COCTaBJSIIOIIEH MpeIMeTHOM obiactu
«Marematuka u nHPOPMATHKa» Yepe3 00ecreueHne BO3MOKHOCTH IPUOOPETEHHUS
M HCIOJb30BaHUA Oo0Jiee TIyOOKMX TE€OMETPUYECKUX 3HAaHUW U JACHCTBUM,
CHELU(PUYHBIX T€OMETPUH, U HEOOXOUMBIX ISl YCIEIIHOTO MPOo(ecCHOHAIBHOTO
oOpa3oBaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aja4aMHu Kypca T€OMETpUM Ha YIIyOJEHHOM YpOBHE,
PaCHIMPSIONIMMU M YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

— paclupeHue MPeaCcTaBICHHs] O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpPHI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

- (opmupoBaHUE MpEnCTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O
BOXHEHIIMX MAaTEMATHYECKUX MOJEIAX, IMO3BOJIIOIMIMX ONKMCHIBATH U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETr0 MUPA, 3HAHUE MOHSITHITHOTO anmapara o pasaeny
«CtepeomeTpus» yueOHOTo Kypca F€OMETPHH;

- (opMHpOBaHME YMEHHS  BJIAJIeTh  OCHOBHBIMHU  TOHATHSIMU O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn M yMeHUE MX NPUMEHSATb, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1aY;

- (opMHpOBaHME YMEHHUS pACIO3HaBaTh Ha YepTex ax, MOJEIIX U B
pealbHOM MHpPE MHOTOTPAaHHUKM W Tella BpallleHHWs, KOHCTPYHpPOBATh
reOMETPUUECKUE MOJIENH;

- (opmupoBanue NOHUMAaHUS BO3MOXHOCTH AKCHOMaTUYECKOTO
MOCTPOCHUS MAaTeMaTU4YEeCKHMX Teopuid, (OpMHUpPOBAHME TOHUMAHHUS POJIU
AKCMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

- (opMHUpOBaHUE YMEHUS BJIAJIETh METOJAMHU JI0KA3aTEIbCTB U AITOPUTMOB
pelIeHus, YMEHUS HUX HPUMEHATH, IPOBOAMTH JOKA3aTEIbHBIE PACCYXKIACHUS B
XO/JI€ PEIICHHS CTEPEOMETPUUECKHUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEpKaHUEM,
(GopMupoBaHHE TPEACTABICHHUS O HEOOXOJUMOCTH JOKa3aTelbCTB  MpHU



000CHOBAaHWM MAaTEMAaTHUYECKUX YTBEPKACHHUMN U POJIM aKCMOMATUKU B TPOBEACHUU
JEYKTUBHBIX PACCYXKICHUM;

- pa3BUTHE U COBEPUICHCTBOBAHUE WHTEUICKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaronuxcsi, M03HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YYCHUIO T€OMETPUH;

— ¢opmMmupoBaHue (GYHKIIMOHATBHOM rPaMOTHOCTH, peIeBaHTHOM
F€OMETPUU: YMEHHS paClo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TMOHSITHH,
00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX J>KU3HEHHBIX CHUTyallUsX U TpHU
U3YYCHUH JIPYTUX Y4YEOHBIX TMPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS  PEANbHBIX  CHUTyallUld, HCCIEI0BAHUA
MTOCTPOEHHBIX MOJIEJIEH, UHTEPIPETALNHN MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEp>KaTEIBLHBIMHU JIMHUAMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBmsaoTcs: «lIpsMble W MIIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukn», «Tema Bpamenus», «BekTopsl W  KOOpAHWHATHI B
IPOCTPAHCTBEY, «/IBH>KEHUS B POCTPAHCTBEY.

CdopmynupoBannoe Bo @PI'OC COO TpeboBaHHE «yMEThb OINEPUPOBATH
MOHSATUSIMIY», PETIEBAHTHBIMU T€OMETPUU Ha YIIIYyOJIEHHOM ypOBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KATEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHHE  JIOTHUYECKUX YMEHHH  pacmpelnensiercs He  TOJBKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojgaM oOydeHus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
IPOrpaMMBbl, paclpeeIEHHbIM IO ToJaM OOY4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHATBHBIM BOIIPOCAM O00yJaroIuecs
oOpaliaiuchb HEOAHOKPAaTHO. OTO TO3BOJIIET OpPraHM30BaTh  OBJIAJICHUE
reOMETPUYECKUMH MOHATUSIMHU U HaBBIKAMHU MOCIEA0BATENIbHO U MOCTYNATEIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YUYaIOIIUXCsl, PaCIIUpsAsS U yrayOmsis
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUM HA YIiayOJEHHOM YPOBHE IO3BOJISET:

co3martb yciaoBus s guddepeHnmanuu  oOy4eHHUs, TMOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMMm, oOecreuuTh yriayOnéHHoe
U3Y4YEHHE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIIMXCSI K TMPOAODKEHUIO H3YyYEHHS MaTeMaTUKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obecreurBasi MPEEeMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «l'eomerpus» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 knmacce — 102 yaca (3 yaca B Henenwo), B 11 kimacce — 99
yacoB (3 Jaca B HEJIENIO).



COJEP KXAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL  cTepeomMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOE pacmosioKEHHE NPSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUecs,
MapajulesibHble M CKpeIMBAIOIMecs npsAMble. lIpu3Hakym CKpemmBarOmmXcs
npsMbIX. [lapaninensHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MMAPAJIICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX NPSAMBIX, IAPAIUIEIIBHOCTD NPSIMOM
1 1aockocT. [lapanmnenbHoe W LIEHTpanbHOE MNPOEKTUPOBAHUE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIENbHOTO MpoeKTUpoBaHus. M3o00paxkeHue
buryp B mapayyiesibHOW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEXKY NPsSMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: IapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apauIeabHbIX IJIOCKOCTEMN. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (QUTIYphl HA IUIOCKOCTU: TETpa’ap, Napaielenunes,
MMOCTPOCHUE CEYEHHUI.

[TepneHAUKYISIPHOCTH NPSIMON M TIOCKOCTH: NEPIICHAUKYJIISPHBIE TPSIMbBIC B
MIPOCTPAHCTBE, NPSMBIE NapajUIeIbHbIE M TEPNEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK TEPHEHAUKYJISIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOU
NEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoroHanbHO€ IIPOCKTUPOBAHHUE.
[leprieHIMKYNSp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  MHpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYNSPHOCTh  IJIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEepIEHIUKYIIIpax.

VYrabel B IPOCTPAHCTBE: Yroj MEXKAY NPSAMOM U IUIOCKOCTBIO, JIBYIPAHHBIN
YIOJI, JIMNHEWHBIM yToJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBONCTBA IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrya. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Buapl MHOrOrpaHHMKOB, pa3BEPTKAa MHOTorpaHHuka. [Ipu3ma: n-yrosbHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, nOpsAMOYrOJbHBIA — MapajuleJCNUIe] U  €ro  CBOMCTBA.
Kparyaiiiire mnyTd Ha TMOBEpPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronmpHas mHUpamuna,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHe
[IpaBUWIbHOU NUpaMubl. [IpaBuibHBIE MHOTOTPAaHHUKM: IIPAaBUIIbHAS IIPU3Ma U



NpaBWIbHAs NHpPaMHAA, MPABUJIbHAs TPEYroJibHas NUpaMuAa W NPaBUIIbHBIN
TeTpadap, KyO. IlpeacrtaBieHne o NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOEKAdIP U UKOCADIP.

BrluncneHre 53J€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHaiu, YIJIbL.
[Tnomans OOKOBOWM MMOBEPXHOCTH U TMOJHOW MOBEPXHOCTH TMPSIMOM MPHU3MBI,
IIOIIalb OCHOBAaHWH, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOW MPHU3MBL
[Inomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaAMUJIBI,
Teopema O IUIOLIAAN YCEUEHHOW MTUPaMU/IBL.

CumMeTpuss B TPOCTPAHCTBE. OJJIEMEHTBl CUMMETPUM MPABHIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsi B MPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajuielieiunea, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApHBIC, COHAIPABIEHHBIE U IMPOTHUBOIIOJIOKHO
HallpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIeMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YHCIIO.
IlonaTne KOMIUIaHApHBIE BEKTOpBI. [IpuM3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmno mnapamnenenunena. Teopema O pasiIoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM ~ BeKTopaMm. [IpsmoyrosmpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMU BEKTOpAa H
KOOpAMHATAMHM TOYEK. YToJI Mexay BekropaMd. CKalspHOE NPOU3BEICHHE
BEKTOPOB.

11 KITACC

Tesa Bpalenus

[ToHATHSA: IWUIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTD,
cheprueckas TOBEPXHOCTh, OOpa3yloIIue TIMOBEpXHOCTEH. Tena BpalleHUs:
WIMHAP, KOHYC, YyCEUYEHHBIM KOHYcC, cdepa, map. BzaummHoe pacnosoxxeHue
chepsl M TUIOCKOCTH, KacaTeldbHasi IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpalieHus: Ha TiockocTh. Pa3BépTka mummHapa U KoHyca. Cummetpust chepsl u
mrapa.

O6béMm. OcHoBHBIE CcBOWCTBAa 00BbEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJBLHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mnpsmMoil u
HAKJIOHHOW TMPU3MBI, IIWINHApPA, MUPaMHUIbl U KoHyca. O0BEM mapa U IapoBOTro
CerMeHTa.

KoMOuHanum Ten BpalieHuss U MHOTOTpaHHHUKOB. [Ipw3ma, BmmcaHHas B
HWIMHIpP, ONWCaHHas okono nuiauHapa. I[lepeceuenme cdepsl u 1mapa ¢



wiockocThio. Kacanue mapa u cdepbl miockocTero. [loHsTHE MHOrOrpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TeEIO
BpAILICHUSL.

[Tnomans MOBEpXHOCTH IWJIMHAPA, KOHYCA, IUIOMAab chephl U €€ JacTei.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonooueix ¢uryp. IlpeobpazoBanue momodbus, romoretus. Pemenue 3amau Ha
ITIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOTOTPAHHUKOB M TENl BpAUICHUS: CEUCHUS
muIMHApa (MapajuielbHO W MEpPHEeHIUKYISIPHO  OCH), CEYeHHS KOHyca
(mapanienbHble OCHOBAHHMIO M TPOXOJSAIIME 4Yepe3 BEpIIMHY), CEUEHHUs IIapa,
METOAbl  TMOCTPOCHUSI  CEUEHUW: METOJ  CJIEAOB, METOJl BHYTPEHHErO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH MIOCKOCTH.

BeKTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekroper B mpocTtpancTBe. Omnepanuy Haja BeKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasznoxkeHne BeKTopa
no ©Oasucy. KoopanmHaTHO-BEKTOPHBIA METOJ NPHU PEIICHUH TeOMETPUUYECKUX
3a/1a4.

JIBUKeHHs1 B POCTPAHCTBE

JBrxkeHust mpoctpancTBa. OTtoOpakeHus. J[BUXKEHUST U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBMKCHUH. BuIbl JBWXCHUMN: TapauUIeIbHBIA IEPEHOC,
LECHTPpAJIbHA CUMMETPUS, 3€pKajibHasi CHUMMETPHUsI, IOBOPOT BOKPYI IPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsimast u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOTI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaanckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCUMCKOTrO  0O0IlecTBa, MPEACTaBICHUE O
MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpONEAYyp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aUMOJEHCTBOBATh C COLMAIBHBIMM HMHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaKAaHCKOW WJIEHTUYHOCTHU, YBAXKEHUS K
OPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUNCKON MaTeMaTHUECKOM LIKOJIBI,
HCIIOJIb30BAaHUE ATUX JIOCTMXKEHUM B JAPYIHMX HayKax, TEXHOJOTHUSX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoia, CPOPMUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMsI, STUYECKOTO IMOBEACHUS, CBA3AHHOIO C MPAaKTHYECKUM
OPUMEHEHUEM JOCTHKEHUN HayKu U JIeATEIbHOCThIO YUYEHOro, OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) acreTHYecKoe BOCIIMTAHHE:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIOUYas ACTETHUKY MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEHN, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUI, BOCIIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA,

5) pusnyeckoe BocIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYEeCKHE 3HAHHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIM PEKUM 3aHATUU U
OT[bIXa, peryjsipHas Qu3ndeckas akTUBHOCTb), (DU3MUECKOE COBEPLICHCTBOBAHME
MIPU 3aHATHUSIX CHOPTUBHO-03/JOPOBUTEIBLHON JEATEIBHOCTBIO;

6) Tpy10BO€E BOCIIUTaHHE:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LIEHHOCTH TPYAOIIOOUs, HWHTEpeC K
paznuyHbiM  cPepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur U peaTn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaThuyeckoMy  oOpa3oBaHUIO U



caM0o00Opa30BaHWIO Ha MPOTSHKECHUW BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTh SKOJIOTHYECKOW KYJIBTYPhl, TIOHMMAaHHUC BIIASHHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSIHHE IPHPOIHOW M COIHATBHON
Cpelnbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
Ha TIPUMCHEHHE MATeMAaTHYCeCKUX 3HAHWM [JIs pemieHus 3amad B 00JacTu
OKpYXKalollel Cpebl, IUIAHUPOBAHUE IIOCTYIIKOB M OIIGHKH WX BO3MOJKHBIX
IIOCJICJICTBUM JUTSI OKPY>KarOIIEH CPeJIbl;

8) meHHOCTH HAYYHOTI 0 IO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  TMPAKTUKH, ITIOHUMaHUE
MaTeMaTH4YeCKOW HayKH Kak cdepbl 4YeIoBEYeCKOW eATeIbHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIA Pa3BUTHS ITUBUJIM3AIMH, OBJAJACHHE S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KyJIbTypOod KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYI0 W HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

ba3oBble Jilornueckue JaeicTBUA:

- BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy TMOHATUSAMH, (PopMyIUpOBaTh
OTIpEe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIUU,
OCHOBaHUSI /111 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU MTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIUpPOBaTH W  MNpPeoOpa3oOBBIBaATh  CYXKJCHHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, CIMHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISABIISITD MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H "
npotuBopeunsi B ¢akTax, JaHHBIX, HAOIIOJCHUSX U YTBEPXKICHUSIX, MpeiaraTh
KPUTEPUH JIJIS1 BHISBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJIaTh BBIBOJIbI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTEMaTHYECKUX
yTBEpXKIAEHUNU (TIpsIMbIE W OT TMPOTUBHOTO), BBICTpPAMBATh AapryMEHTAIHIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIBL,

BBEIOMpATh CHOCO0 pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBbie ucciieroBare/ibCKue 1eHCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUIT MHCTPYMEHT IIO3HAHUSA,
dbopMynMpoBaTh  BOMPOCH,  (UKCUPYIOUIME  MPOTUBOpEUUEe,  MpodsieMy,
yCTaHABIMBAaTh HMCKOMOE W JaHHOE, (DOPMHUPOBATH TUIIOTE3y, aApPTyMEHTHPOBATH
CBOIO MO3UIINIO, MHEHHE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro o0beKTa, sIBJICHU, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOATENBHO (HOPMYIMPOBATH 00OOIEHUS U BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO  HAONIONIEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IMPOIECCa, a TaKKe BBIABUTATH
MPEOJIOKEHUS O €TO PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBIABJIATH JePUIIUTH HHOOpPMAIIMK, JaHHBIX, HEOOXOJAUMBIX Il OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh UHGOPMAIUIO U3 UICTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBATH MHGOPMAIMIO PaA3JIUYHBIX BHUAOB U
dbop™m npeacTaBICHUS;

CTPYKTYpHUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B Pa3jIuYHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecKu;

OIICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIC 1eHCTBUS

Oowmenue:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBHUSIMU
U LeIsIMH OOLIeHMs, SICHO, TOYHO, I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMUCBMEHHBIX TEKCTAX, /1aBaTh IMOACHEHUS MO XOAY PELICHUS 3a7auH,
KOMMEHTUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

B X0Jie 00CYKJIE€HHS 3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYXIaeMOIl TeMBbl,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE HAa IOMCK
pELIEHNs], COIOCTABIIATh CBOU CYXKICHUA C CYXIACHUAMHU IPYIMX YYACTHUKOB
auanora, oOHapy>KUBaTh Pa3iMYUe U CXOACTBO MO3UIMN, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YIbTATHl PEIICHU 3a4a4M, SIKCIIEPUMEHTA, UCCIIEI0BaHu,
MPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OopMaT BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayTMTOPUH.

PeryisiTuBHBIC yHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS



Camoopranmsanmus:

COCTAaBJISITh TUIAH, aJlTOPUTM PEIICHUS 3a/1auu, BBIOMPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPO.JIb, IMOIIHOHAILHBIH HHTEJJIEKT:

BIAJCTh HAaBbIKAMHU  [IO3HABATENbHOM  pediieKCMM Kak  OCO3HaHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTpPOJISL Tpoliecca W pe3ybTaTa pelieHus
MaTEMaTUYECKON 3aJa4H;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUN 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa IEIM M YCJIOBUSIM, OOBACHSTH
PUYUHBI TOCTUKEHUS WIM HEJOCTHXKEHUS PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh
OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI AeATEJIBHOCTD:

MOHUMATh W WCITOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATHHOU
paboThl MpU pEHIeHUH YYEOHBIX 3aja4y, MPUHUMATh I1I€Jb COBMECTHOM
JeSATEIBbHOCTH, TJIAHUPOBATh OPTaHU3AIUMI0 COBMECTHOM DPabOThI, pacmpenemsiTh
BUIBI PabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Pe3yiabTaT paloTHl,
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax padboThl (00CykaeHusi, 0OMEH MHEHHI,
«MO3TOBBIE INTYPMBI» ¥ HWHBIE), BBITIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCcTBO CBOETo BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUSI.

HHPEAMETHBIE PE3YJIbTATBI

K koniy 10 kacca oOyJaromuiicss HAy4YUTCS:

e CBOOOJHO OIMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUU TPHU
pEIICHUH 3a7a49 U TPOBEACHUHN MaTEMaTHUYCCKUX PACCyKICHUM;

e TIPUMEHATH AKCHOMBI CTEPEOMETPHH M CICACTBHUS U3 HUX TIPH PEIICHUU
TCOMETPUYECKHX 33]1a4;

e KJacCH(HUIMPOBATH B3aUMHOE PACIIOIOKEHNE MPSAMBIX B POCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJAHO ONEPUPOBATH TIOHATHUSMH, CBS3aHHBIMH C yIjJamMH B
MIPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSMOU U TNIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH OHATUSMH, CBI3aHHBIMH C MHOTOT DAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHbIE BHUbl MHOTOTPAHHHUKOB (TIpU3Ma,
NUpaMKJIa, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJaccM(UIMPOBATH MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS  JJIs
KJ1acCU(UKaIIK;

e CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBA3AHHBIMH C CEUEHUEM
MHOT'OTPAHHUKOB IJIOCKOCTBIO;

e BBINOJHATH  MapajyiebHOE,  LEHTPAIBHOE W  OPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBIMOJHATH H300paxkeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOI'PAHHHUKOB PA3JIMYHBIMH METOAAMH, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y;

e BBIYMCJATH IUIOUIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
MUpaMK/Ia), TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OINEPUPOBaTh MNOHITUSIMH: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTh CHMMETPHHU, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUH
durype:;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpPJIMHATaM B IMPOCTPAHCTBE;

e  BBINOJHATH ACHCTBUS HaJl BEKTOPaMH;

e pemarh 33Ja4d Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKHX OTHOLICHHHA H
HaXOXJEHUE TEeOMETPUYECKHX BEJIWYMH, TNPUMEHSS HW3BECTHBIE METONBI IpHU
pEeLIeHNN MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;

e INPHUMEHATh IPOCTEUIINE MPOTPAMMHBIE CpPEACTBA M  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJIEKaTh, MpPeoOpa3OBbIBATH U MHTEPIPETUPOBATH HH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTekKax U
PHUCYHKaX;

e TNPUMEHSTh TOJyYCHHbIE 3HAHUS Ha [MPaAKTUKE: CpaBHUBATH W
AHAJIM3UPOBATh PEabHbIE CUTYallMH, IPUMEHATh U3yUYCHHBIE TIOHATHS B IIpOLIECCe
MOKCKa pPEIICHUs MaTeMaTHuecKu chOpMyJIMPOBAHHOMN NMPOOIEeMbl, MOAECINPOBATh
peanbHble CUTYallud Ha S3bIKE T€OMETPHUU, UCCIEAOBATh MOCTPOECHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOpEM, ammapara ajareOpsbl, penarb
MIPAKTUYECKHE 3a/1a4, CBA3AHHBIE C HAXOKJIEHUEM F€OMETPUUYECKHUX BEJIUYMH;

e MMEThb MpEJICTaBJICHHUsI 00 OCHOBHBIX dTamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTA pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca oOydaromuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATh MOHATUSMH, CBA3AHHBIMU C IUJIMHIPHUYECKOH,
KOHUYECKOU U CPEepUUYECKOM MOBEPXHOCTIMH, OOBACHATH CIOCOOBI MOTYUCHHUS;



e ONEpUpPOBATH TOHSATUSMM, CBSI3aHHBIMU C TeJlaMH  BpAIlEHUS:
HWJIMHIIPOM, KOHYCOM, chepoil U mapom;

e pacro3HaBaTh Tejla BpalleHusd (LWIMHIP, KOHYC, cdepa U IIap) U
OOBSACHSTH CIIOCOOBI TTOJTYYEHUS TEJI BpALICHUS;

e KJaccU(UIMPOBATH B3AUMHOE PACIOIOKEHHUE C(HEPHI U MIIOCKOCTH;

e BBIYUCIATH BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHUs,
00OBEMBI M IUJIOIMIAAXM TIOBEPXHOCTEM MHOIOTPAaHHUKOB U TeJ BpalleHus,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyIT;

e CBOOOJHO ONEPUPOBATH MOHITUSIMH, CBI3AHHBIMU C KOMOMHAIIMSIMU Tell
BpaIIeHUs] ¥ MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIUCAHHBINA B cepy U ONMHCAHHBIN
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BpallleHHUS,;

e BBIYUCIATH COOTHOIICHUS MEXAY IUIOMIASIMU TOBEPXHOCTEH U
00BEMaMH ITOJIOOHBIX TEI;

e U300pakaTh u3y4aemble (UTYpBI, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE
YEpTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEYCHUS TEJ BpaIllCHNUS,

e U3BJEKAaTh, MHTEPIPETUPOBATH U MPEOOPa30OBLIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEJCTABICHHYIO HAa YepTexkax U
PHUCYHKaX;

e CBOOOJHO OMEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTRE;

e BBINOJHATH ONIEpAIlMU HaJl BEKTOPaMU;

e 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAHMHAT;

e pemaTh TEOMETPUUECKHE 3aJlayd Ha BBIUMCICHUE YIVIOB MEXKIY
MPSIMBIMA U TIOCKOCTSIMU, BBIYMCJICHUE PACCTOSHUNM OT TOYKHU JO IJIOCKOCTH, B
LEJI0OM, Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA TP PEIICHUH;

e CBOOOJHO OMEpUPOBATh TMOHSATUSMU, CBSI3AHHBIMUA C JIBUOKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUI;

e BBINOJHATh M300PAKEHUST MHOTOTPAHHUKOB M TEJ BpAIICHUS TIPU
napajuieIbHOM MepPeHOoCe, IEHTPAIbHON CUMMETPHUHU, 3€PKAIbHOW CUMMETPUH, TIPU
MMOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanust moo0us;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IUITUHIPA
(mapajuienbHO W TMEPHEHAUKYISPHO OCH), CEUYeHHUs KoHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOASAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

e HCIOJB30BaTh METOJIbI IMOCTPOCHUSI CEUCHMIl: METOJ CIEI0B, METOJI
BHYTPEHHETO IPOEKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;

e  JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

e TPUMEHSTH TeOMETPHUECKUE (PAKTHI JUIsl PEHICHUS CTEPEOMETPUUSCKHIX
3a/1a4, MpeAnoararonuX HECKOIbKO 1IaroB PEIICHUs], €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOU (hopme;



e pemaTh 3aJa4d Ha JOKAa3aTeJbCTBO MAaTEMAaTHYECKHWX OTHOUIEHUW H
HAaXO0K/JEHUE T€OMETPUUECKUX BEIHYNH;

e IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e TINPHUMEHATh IOJYYCHHBbIE 3HAHUS HA  IMPAKTUKE: CPaBHUBATH,
AHAJIM3UPOBaTh U OLICHUBATh pEaJbHBIE CHUTYallMH, HPUMEHATH H3yYECHHbIE
MOHATHUS, TEOPEMBI, CBOMCTBA B IMPOLECCE IOHCKAa PEIIECHUS MaTEeMaTUYECKU
chopMyTUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PEAIbHbIC CUTYallUUd Ha S3BIKE
F€OMETPUHU,  HCCIEN0BATh  IOCTPOCHHBIE  MOJEIM C  HCIOJIb30BaHUEM
r€OMETPUYECKUX MOHATHI M TEOpEM, ammapara aiareOpbl, pemarb MPaKTUYECKHe
3a/1auu, CBA3aHHbIE C HAXOKIECHUEM T€OMETPUUECKUX BEIHYNH;

e MMEThb IpPEJICTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBaHmue pa3iesioB U TeM (uudgposbie)
Koutpoabnbie | IIpakTunyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
1 Brenenue B crepeomerputio. 23 1
) B3aumHoe pacnonokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE.
3 [TapannensHOCTh NPSAMBIX U IIJIOCKOCTEH B g
MIPOCTPAHCTBE.
4 [leprieHIUKYIAPHOCTD MPSMBIX U )5
MJIOCKOCTEW B TPOCTPAHCTBE.
5 VYribl U paccTOsTHUSL. 16 1
MHoOrorpaHHUKH. 7 1
7 Bexkropsl B pocTpaHCTBE. 12
2 [ToBTOpeHue, 00001ICHNE U CUCTEMATH3AITUS 5 )
3HAHUU.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KosmuecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne ni/nt P Konrtposnbupie | IpakTuyeckue (ucpp )
NpOorpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
AHanuThueckas reoMeTpusl. 15 1
2 [ToBTOpeHnue, 0000IICHNE U 15 1




cUCTeMaTHU3alus 3HaHUH.

3 O0BbEéM MHOTOTPAaHHUKA. 17
Tena BpameHus. 24

5 [Tnomaau moBEpXHOCTH U 00BEMBI 9
KPYTJIBIX TEJ.

6 JBrxeHwus1. 5

7 IToBTOpEHHE, 0000IIICHNE 1 14
CUCTeMAaTH3AIVs 3HAHUMH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

KoanuecTBo yacoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTH4yeckue
padoTsbI

JIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

CEepeIIHBI OTPE3Ka.

OcHOBHBIE IpaBUIIa U300pAKEHHS HA PUCYHKE
1 IJIOCKOCTH, TAapaJUIEIbHBIX IPSIMBIX (OTPE3KOB),

2 I/I306pa)KeHI/I$I Ha PUCYHKC IIJIOCKOCTH,

OTpE3Ka.

[ToHATHS cTepeomMeTpHuM: TOUYKA, IIpsAMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE IIPaBUIIa

NapauIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI

HOJTYITPOCTPAHCTRBO.

[lonsTHA: MepeceKaromecs MmI0CKOCTH,
3 MepECEKAOIINECs MPsIMasi U TUIOCKOCTb;

4 nepeceKkaromuec nmpaMasd U riI0CKOCTb;

MMOJIynpoCTpaHCTBO.

IlonsTus: MEPECCKAOIMECS IIOCKOCTH,

00BEKTOB.

MHororpanHuKH, H300pa’keHre MPOCTEUIIINX
5 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX

6 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX

00BEKTOB.

MHororpaHHuKH, H300paxKeHHe TPOCTENIIINX

HUX.

AKCHOMBI CTEPEOMETPUU U TIEPBBIE CIEJICTBUS U3




AKCHOMBEI CTEPCOMECTPHHU U IIEPBEIC CICACTBUA U3
HUX.

AKCI/IOMBI CTepeOMeTpI/II/I 158 HepBLIe CJICACTBHUA U3
HuX. CriocoObl 3a/1aHUs MPSAMBIX U TIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTE.

10

N300pakeHne ceueHui mupaMuibl, Kydoa u
NPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N3o0paxenue nepeceueHus MoJTyIeHHBIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CeueHHH pa3HbIMU LBETAMHU.

11

N300pakeHne ceueHuit mupaMubl, Kyoa u
NPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux péopa.
N3obpaxenue nepeceueHus MoJyueHHbBIX
II0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CeueHH pa3HBIMH LIBETAMHU.

12

N300pakeHne ceueHnit mupaMuibl, Kydoa u
NIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CcKOCTeN. PackpammmBanue MOCTPOEHHBIX
CeueHH pa3HBIMH LBETAMHU.

13

N3ob6pakenue ceueHuil nupamusl, Kyoa u
NIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CKOCTeN. PackpammmBanue MOCTPOEHHBIX
CeueHni Pa3HBIMHU LIBETaMMU.

14

MerTton cnenoB Ui IOCTPOEHUS CEYEHUH.

15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CaolicTBa nepeceyeHui MpPsIMbIX U TIIIOCKOCTEH.




16

Meton crefioB il TOCTPOSHUS CEUSHUI.
CaolicTBa nepeceyeHuid NpsIMbIX U MIIOCKOCTEH.

17

[Toctpoenue ceuenuii B mupaMmue, Kyoe mo Tpém
ToukaM Ha péopax. Co3zaHue BBIHOCHBIX
YepTeKEH U 3alKCh IAaroB IOCTPOCHUSI.

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX
YEPTEKEH U 3aIIUCh 11aroB MOCTPOCHHUS.

19

[TocTpoenue ceuenmii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX
YEPTEKEH U 3aIIUCh 1I1aroB ITOCTPOCHHUS.

20

[TocTpoeHue ceueHnii B mupamue, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
qepTemei/’I 1 3alMChb aroB MOCTPOCHUS.

21

IToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHANBEHBIX 0Tpe3kax. [Togobue
TPEYrOJIbHUKOB.

22

IToBTOopenue mannmerpuun: Teopema Menenasi.
Pacuetsl B ceueHMsIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pazButus miaHUMETPUU U
CTepEOMETPUH.

23

KonTtponbHast paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus".

24

B3anMHOE pacniosiokeHUe NpsIMbIX B
npocTpancTBe. CKpelMBarOLUUeECs IPsIMBbIE.
[Ipu3Haky cKpemMBarOIIMUXCS IPAMBIX.
[TapamiensHble psMBbIE B IIPOCTPAHCTBE.

25

TeopeMa 0 CYIICCTBOBAHNU U CIMHCTBECHHOCTH




MPSMON MapaJyIeIbHONW JAHHOU MPSAMOW,
MIPOXOSIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsiMoi. Jlemma o
NEPECEUEHUH MTAPAIIIEIIBHBIX MPSIMBIX
IJIOCKOCTBIO.

26

[TapanmnensHOCTD Tpex npsAMbIX. Teopema o Tpéx
napaJuleNIbHBIX MpsMbIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX.

27

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOICTBaA MapajljIeIbHOTO IPOEKTUPOBAHUS.
N3o0paxenue pa3Hbix GUTyp B HapaiieabHON
HPOEKIIUY.

28

lenTpanpHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMHU. YTOJI MEXIY
IPSIMBIMH.

29

3aga4n Ha TOKA3aTeNLCTBO U UCCIIEJOBAaHHE,
CBSI3aHHBIE C PACHOJI0KEHHEM TPSIMBIX B
IPOCTPAHCTBE.

30

[TonsTHA: mapaJUIeTbHOCTh NIPSAMOM U INTIOCKOCTH
B IpocTpaHcTBe. [Ipu3Hak napayensHOCTH
npsiMoii 1 miockocTu. CBOMCTBA MapalIeIbHOCTH
MPSIMOM M TUIOCKOCTH.

31

I'eomeTpuueckue 3a1aun Ha BBIYMCIIEHUE U
JI0OKa3aTeNIbCTBO, CBA3aHHBIE C NAPALIEIBHOCTHIO
MPSAMBIX U INTIOCKOCTEHN B TPOCTPAHCTB.

32

[TocTpoenue ceueHust, MPOXOALIETO YEPE3
JAHHYIO IPSIMYIO Ha YepTexke U MapalljieIbHOTO
JIpyrou npamoi. Pacuér oTHOImEeHUH.




33

[NapannenbHas TpoeKIys, IPUMEHEHUE IS
IOCTPOEHHSI CEYEeHHH Ky0a 1 Mmapaiesenumne/a.
CaolicTBa napaienenunesa U mpusMbl.

34

[TapannensHble mnockocTy. [IpuzHaku
NapauIeIbHOCTHU JABYX IIOCKOCTEH.

35

Teopema 0 napajuIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOAAIICH uepe3 TOUKY, He
MIPUHAJICKALTYIO TaHHOU INIOCKOCTH U
CIIEJICTBUSI U3 HEE.

36

CBolicTBa napauiesIbHBIX IIOCKOCTEH: O
NapauIeIbHOCTH MPSIMBIX TIEPECEUCHUs MPU
NepecedeH  ABYX MapauieIbHbIX MII0CKOCTEM
TPETBEM.

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapaijieNIbHbIX MPSAMBIX, 3aKIF0UEHHBIX
MEXy MapajIeNbHBIMU TUNIOCKOCTSIMU; O
NEPECCUCHNHN pr[MOfI C IBYMA MapaljICJIbHBIMU
IUIOCKOCTSIMM.

38

[MToTopenne: Teopema [Tndaropa Ha MIOCKOCTH.

39

[loBTOpEHUE: TPUTOHOMETPHUS IPSMOYTOIBLHOTO
TPEyroJbHUKA.

40

CoiicTBa KyOa 1 IPSIMOYTOJIEHOTO
napaJuleenunesaa.

41

Brrunciaenue aauH OTPC3KOB B KY6C n
MpAMOYTOJIbHOM IMapaJUICIICIIUIICIC.

42

[leprieHAMKYISIPHOCTH MPAMOM U TIIIOCKOCTH.
[Ipu3Hak neprneHIuKyIspHOCTH IPSMOH U
IJIOCKOCTH.




[IeprieHIUKYIAPHOCTD IPSIMOM U IIJIOCKOCTH.

43 [Tpy3HaK neprneHaAuKyIIpHOCTH NPSIMOH U
IJIOCKOCTH.
Teopema o CcyI1eCTBOBaHUHN U €IMHCTBEHHOCTU

44 IIPSIMOM, ITPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA
U NEPIEHANKYJIAPHOH K IITIOCKOCTH.

45 [TnockocTy U nepHeHUKYISIpHbIE UM IPSMBIE B
MHOTOTpaHHHKAX.

46 [TnockocTy U neprneHauKyJISpHbIEe UM NPSIMbIE B
MHOT'OTpaHHHKaX.

A7 [Tepnennukynsip u HaknoHHas. [locTpoenue
HEePIEHIUKYIIAPA U3 TOYKU HA IPSIMYIO.

43 [Tepnennukynsp u HaknoHHas. [locTpoenue
NEepIEHIUKYIISApa U3 TOYKU Ha MPSIMYIO.

49 Teopema o Tpéx nepneHAuKyIsApax (npsmas u
oOpaTHasi).

50 Teopema o Tpéx neprneHAuKyIsApax (npsmas u
oOpaTHasi).

51 Yron Mexay CKpelnBarOIIMMUCS TPSIMbBIMHU.

5 [Touck nepneHAnKyISPHBIX MPSAMBIX C TOMOIIBIO
NEepIEHINKYISPHBIX TIOCKOCTEH.

53 OpTOorosnanbHOE NPOEKTUPOBAHHUE.
[Toctpoenue ceueHuit kyoa, IpU3Mbl, IPaBUIbHOMN

54 MAPAMUIBI C TOMOIIBIO OPTOrOHATBHON
MIPOEKIH.
[Toctpoenue ceuennii Kyoa, MpU3MBbI, TPABUIBLHON

55 MTUPAMHJIBI C TTOMOIIBIO OPTOTOHALHOM

IPOEKIUH.




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBLHO

56 miockocTH. [lmockocTn cummeTpuii B
MHOTI'OI'paHHHKAX.

57 [Ipu3Hak neprneHuKyIsIpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPHH.

53 [IpaBunpHbIE MHOTOrpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH A0 MJIOCKOCTH.

59 [IpaBusibHBIE MHOTOTPpAaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH J0 MJIOCKOCTH.

Crioco0bI OMYCTHTh TEPIIEHANKYJIISPHIL:

60 CUMMETpHUS1, CIBUT TOUKH I10 apaJlIeIbHOU
IIPSIMOM.

61 CuBur 1o HenapauIeIbHOU NPSAMOM, U3MEHEHUE
pPacCTOSHUN.

6 KonrtponsHas pabota "B3anMHoe pacrionoxeHnue
MPSIMBIX U MIJIOCKOCTEH B IpOCTpaHCTBE".
[ToBTOpEHUE: yroa Mexay NpsMbIMH Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEeYrojbHUKE, TEOPEMa KOCUHYCOB.

64 [ToBTOpEHUE: YOI MEKIY CKPELIUBAIOLIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE.

65 I'eomeTpuueckre METO1bI BEIUNCIICHMS yIIIa
MEXy NPSMBIMH B MHOT'OI'PaHHHUKAX.

66 JIByrpansslii yron. CBOICTBO JINHEWHBIX YTJIOB
JBYTPaHHOI'O yIJa.

67 [lepnennukynsipHble riockoctu. CBoicTBa
B3aUMHO MEPIIEHIUKYISIPHBIX INTIOCKOCTEH.

68 [Ipr3HaK neprneHANKYIIPHOCTH MIIOCKOCTEN;




TeopeMa O IPsIMOi IepeceueHus IByX
IUIOCKOCTEM NEPIEHINKYJIIPHBIX TPEThEN
IUIOCKOCTH.

69

[IpsiMoyToIBpHBIN Napaienenunesn; Kyo;
U3MEpEHUs1, CBOMCTBA IPSMOYTOJILHOT'O
HapauIeNIeTuIe/1a.

70

TeopeMa 0 AuaroHajd nmpsaMoyrojlbHOro
napamiejenuicaa u CICaCTBUC U3 He€.

71

CrepeomeTpudecKkue 1 MPUKIAIHBIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSAMBIX U IJTIOCKOCTH.

72

HOBTOpCHI/IGZ CKPCIIUBAOIIHUECA IIPAMBIC,
napajiCJIbHBIC IMJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaX.

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS IPSIMBIX, PACCTOSTHUE MEKITY
CKPEIIUBAIOIIUMUCS MPSIMBIMU B TIPOCTHIX
CUTYalUsX.

74

PaccrosiHue oT TOUKH 10 INIOCKOCTH, pacCTOSIHUE
OT IPSIMOM JI0 TJIOCKOCTH.

75

Brluncnenue paccTosHUN MEXIY
CKPELIMBAOIIMMHUCS MPSIMBIMHU C TOMOILBIO
NEePNEHIUKYISIPHON MIIIOCKOCTH.

76

TpéxrpaHHslil yroi, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema I[udaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO YIIA.

71

DneMeHTHI ChepUIeCKOi TeOMETPHUH:




I'€OAC3NYCCKHUE ITMHNH HAa 3emie.

78 KonTponpHas padota "YTisl U paccTosHUS". 1

79 Cucremaru3zaiys 3HaHui "MHOTOrpaHHUK U €T0 |
3JIEMEHTHI".

20 [Tupamuaa. Buasl nupamua. [IpaBunbHas |
nupamMuIa.

31 [Tpusma. [Ipsimast 1 HaKJTOHHAS TIPU3MBI. |
[IpaBuibHas npusma.

20 [Tpsimoi mapasenenumnes, npsMOyroibHbIN |
napasuienenunen, Kyo.

83 Boinykiblie MHOrorpanHuku. Teopema Ditnepa. 1
Boinykiblie MHOrorpanHuku. Teopema Diinepa.

84 [IpaBunBHBIE U OTYTIPABUIIbHbBIE 1
MHOTOTPaHHHKH.

85 KonTponbHas pabora "MHororpanHauku. 1

26 [TonsaTue BekTOpa HA TIJIOCKOCTH U B |
MIPOCTPAHCTBE.

87 CyMMa BEKTOPOB. 1

88 Pa3nocTh BEKTOpOB. 1

89 [IpaBuno napamenenunena. 1

90 YMHOKEHNE BEKTOpA Ha YUCIIO. 1

01 Paznosxenune BekTopa 1o 6a3ucy Tpéx BEKTOPOB, |
HE JIeXKAIIUX B OJJHON TIOCKOCTH.

92 CxkansipHo€ MpOU3BEICHUE. 1

93 Brruucienne yriia Mexay BEKTOpaMH B |
MIPOCTPAHCTBE.

94 [Ipocreiimue 3a1aun ¢ BEKTOPaMH. 1




95 [Ipocreiimue 3a1aun ¢ BEKTOPaMH. 1
96 [Ipocreiimue 3a1auu ¢ BEKTOPaMH. 1
97 [Ipocreiimue 3a1aun ¢ BEKTOPaMH. 1
98 O06o01IeHre U cucTeMaTH3aIUs 3HAHHH. 1
99 O06o01IeHre U crucTeMaTH3aIUs 3HAHHH. 1
100 HroroBast KOHTpOJIbHAsS paboTa. 1
101 Hroroas koHTpoIbHAs padoTa. 1
102 O060011IeHNE U CUCTEMATH3aLU 3HAHUN. 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Te nudpossbie
Ma ypoKa Kourpouabsubie | IIpakruyeckue
n/n Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha 1

MJIOCKOCTH M B IIPOCTPAHCTBE".
) [ToBTOpenue Temsl "CkayisipHOE IPOU3BEICHNE 1

BEKTOpOB".
3 [ToBTOpenue Tems! "Boruucienue yria Mexmy 1

BEKTOpaMH B POCTPaHCTBE".
4 [ToBTOpeHue Temsl "YpaBHEHHE PSIMOI], 1

IIPOXOJAIIEH Yepe3 Be TOUKN".
5 YpaBHEHME MIIOCKOCTH, HOPMaJjlb, ypaBHEHUE |

IUIOCKOCTH B OTPE3Kax.
6 VYpaBHEHME MIIOCKOCTH, HOPMaJjlb, ypaBHEHUE |

IJIOCKOCTHU B OTPE3KaAx.




BekropHoe npousseneHue.

JIuHeitHbIe HepaBeHCTBA, JIMHEHHOE

8 IIPOrpaMMHUPOBAHUE.

9 JIuHeitHbIe HepaBEHCTBA, JIMHEHHOE
IIPOrpaMMHUPOBAHUE.

10 AHaJIUTHYECKHE METOABI pacuéTa yria Mexay
IIPSIMBIMU B MHOTOTDaHHHKAX.

1 AHaJIUTHYECKHE METOABI pacuéTa yria Mexay
IUIOCKOCTSIMU B MHOT'OIPaHHUKAX.

12 ®opmysa pacCTOSHHUA OT TOUKH J10 IIJIOCKOCTH B
KOOp/IMHATaX.

13 Haxoxaenue paccTosIHMM OT TOUYKH 10 IIJIOCKOCTH
B KyOe.

14 Haxoxaenue paccTosIHUM OT TOYKH 10 IIIIOCKOCTH
B [IPAaBUJILHON NTUPAMUJIE.

15 KonrtponbHas pabota "AHamutuueckas
reoMeTpus’".

16 CeueHnst MHOTOTPaHHUKOB: CTaHIapTHbBIE
MHOTOI'PaHHUKH.

17 CeueHust MHOTOIPaHHUKOB: METO/I CJIE/IOB.

18 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
IJIOCKOCTH, IEPECEUEHMSI TPSIMBIX U IIJIOCKOCTEN.

19 [TapannenbHble MPsSMbIE U IIIOCKOCTH:
napaJuleJIbHbIE CEUECHHUS.

20 [TapannenpHble MPSAMBIE U TUIOCKOCTH: PACUET
OTHOLICHUM.

71 [TapamienpHble IPAMBIE U INIOCKOCTHU: YIJIBI

MCXKAY CKPCIIUBAOIIUMHUCA ITPSAMBIMH.




22

[lepneHiuKyIsIpHBIE IPSIMBIE U IIJIOCKOCTH:
CTaHJapTHBIE IIapbI IEPIECHAUKYIIAPHBIX
IUIOCKOCTEN U MPSIMBIX, CHMMETPUH
MHOTI'OI'PaHHUKOB.

23

[leprieHquKyIApHBIEC MPSMBbIE U IUIOCKOCTH:
TeopeMa O TPeX MepreHIUKYIIpax.

24

HepHeH,I[I/IKyHﬂpHLIC IPAMBIC U TINIOCKOCTHU !
BBIYHUCJICHHA OJIMH B MHOT'OI'PaHHHKAXx.

25

HOBTOpCHI/IGZ II1omaaun MHOFOYFOJII)HI/IKOB,
(bopMyJIBI 1151 TUTOMIAICH, COOOPaXKEHHUS
noaoowus.

26

[ToBTOpEHME: UIOMIAIM MHOTOYTOJILHUKOB,
bopMyIIBI IS TUTOIIAICH, COOOpaKEeHUS
OT00MSL.

27

HOBTOpeHI/ICI IJIomaan MHOI"OYFOJ'II)HI/IKOB,
(bOopMyITBI 151 TUTOIIAJICH, COOOpaKEeHUs
mogoous.

28

[Tnommany cedeHnit MHOTOTPAHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TTOT00USI.

29

[Tnomaau ceueHNit MHOTOTPAaHHUKOB: TUIOIIAIN
MMOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
COOOpakeHHS TTOT00USI.

30

KonTtponsHas padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEYEHUSI MHOTOI'PaHHUKOB" .

31

O61éM Tena. O0BEM MPSIMOYTOIBLHOTO
napajiesenumnesa.

32

3amaun 00 ynBoeHHH Ky0a, 0 KBagparype Kyoa; o




TPUCCKIUU YyTJIA.

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

33 00BEMOM MPSMOYTOJIBLHOTO NTapasuIeIenue 1a.

34 [Tpuxnanueie 3a7a4u, CBSI3aHHBIE C BEIYUCICHUEM
00BEMa MPSMOYTOJILHOTO MapaljiesieuIea.

35 O06BEM MO TPU3MBI.

36 CrepeoMeTpHuuecKue 3a/1a4M, CBI3aHHbIE C
BBIUKCICHHEM 00BEMOB MPSAMOI MPU3MBI.

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C 00BEMOM
MPSIMOU MPU3MBI.
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéuHoro uHTerpana. O0bEM HAKIIOHHOM
MIPU3MBI.

39 Boruncnenue 00bEMOB TN ¢ TOMOIIIBIO
ornpenenéHHoro uurerpana. OobEM NUpaMuIbI.

40 ®dopmyna 06bEMa nupamuibl. OTHOLIECHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM.

4l ®dopmyna 06bEMa nupamuibl. OTHOLICHHE
00BEMOB MUPAMU/T C OOIITUM YTIIOM.

4 CrepeomMeTpHruecKue 3a/1a4u, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM NPU3MBI.

43 CrepeomeTpHruecKue 3a/1auu, CBI3aHHBIE C
00BEMaMH MHUPaAMUJIBL.

44 [Ipuknanueie 3agaun o Teme "O0BEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBIL.

45 [Mpuknanueie 3agaun o Teme "OO0bEMBI TN,
CBSI3aHHbBIE C 00BEMOM MUPAMUJIBL.

46 [Ipumenenne 06bEMOB. Brrunciienue paccTosHU




J0 IINTOCKOCTH.

47 KonTposabHnas padora "O0bEM MHOrOrpaHHUKA'.

43 [{umuHaprdeckas MOBEpXHOCTh, 00pa3yroIue
HWIMHAPUYECKON TOBEPXHOCTH.

49 Humuaap. [psmoit kpyrosoit nunuuap. [hnomans
MOBEPXHOCTU LUIUHIPA.

50 Konunueckas moBepxHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHocTh. Konyc.

51 CeueHue KOHyca III0CKOCTHIO, apajlieIbHON
IUIOCKOCTH OCHOBaHUS.

5 VYceuénnslii konyc. M300pakeHre KOHyCcOB U
YCEUYEHHBIX KOHYCOB.

53 [Tnommans 60KOBOM MOBEPXHOCTH U MOJTHON
MOBEPXHOCTU KOHYCA.

54 [Tnommans 60KOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCA.
CrepeomeTpHuyecKue 3a1a4u Ha JOKa3aTeIbCTBO U

55 BBIYHCIICHHE, IOCTPOCHUEM CEYEHUN HUIUHAPA,
KOHYyCa.
CrepeomeTpudecKue 3aa4u Ha JOKa3aTeIbCTBO U

56 BBIYHCIICHHE, TTOCTPOCHUEM CEUEHUH IMITUHIPA,
KOHYCa.

57 [IpuknagHblie 3a7a4u, CBSI3aHHBIE C LIMJIMHIPOM.

58 [Ipuknagneie 3aa4u, CBSI3aHHBIE C IUJTUHIPOM.

59 Cdepa u map.
[Tepecedenue cdepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctsio. Bua u

u300pakeHue mapa.




ITepeceuenue cdepsl U mapa ¢ IWIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctbio. Bua u
n300pakeHue mapa.

62 VYpasuenue chepsl. [Tnomans cheps u e€ yacreii.

63 Cummerpus cdepsl 1 mapa.
CrepeoMeTpHuuecKre 3a/1a4 Ha I0Ka3aTeIbCTBO U

64 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOi U mapom,
MOCTPOCHUEM MX CEUSHH TIIOCKOCTHIO.
CrepeomeTpHuyecKue 3a1a4M Ha JJOKa3aTEIbCTBO U

65 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM MX CEYCHUH TIIOCKOCTBIO.

66 [Tpuxnanueie 3a7a4u, CBsI3aHHbIE CO Chepoit U
IapPOM.
[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,

67 BBIYHMCIICHHSI B OKPY>KHOCTH, CTAHJAPTHBIE
noaoous.

68 PaznuaHbie KOMOMHALINY TEJT BpAIIEHUS U
MHOT'OTPAHHHUKOB.

69 3amauu o Teme "Terna 1 MOBEPXHOCTH
BpaleHus" .

70 3amaun o Teme "Tera u MOBEpXHOCTH
BpaleHus " .

71 KonTponbhas pabota "Tena u moBepxHOCTH
BpaleHus" .

7 O06wém mmHapa. Teopema 06 00BEME MPSIMOTO
WIMHAPA

7 Brruncnenre 06bEMOB Tell ¢ TOMOIIIBIO

omnpenenénHoro uurerpaina. O0bEM KoHyca.




74

[Tnomaau 60KOBOM M ITOJIHON MOBEPXHOCTH
KOHYCa.

75

CTCpeOMeTpI/ILICCKI/IC 3aa4u, CBA3aHHBIC C
BBIUKCIIEHHEM 00BEMOB OUJINHApPA, KOHYCA.

76

[Mpuknanneie 3anaqn mo Teme "OOBEMBI 1
IJIOIIAAN TOBEPXHOCTEN Ten".

71

O0BEM mapa u mapoBoro cekropa. Teopema 00
00wvéme mapa. [Tnomans chepsr.
CrepeomeTpuyecKUe 3a/1a4u, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB I1apa, MapoBOro
CErMEHTa U IapOBOT0 CEKTOPA.

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI TEN",
CBsI3aHHbBIE C 00BEMOM IIapa U IJIOMIAbI0 CPEPHI.
COOTHOIIIEHUS] MEXKTY TIIOMIAISIMUA TIOBEPXHOCTEH
A 00BbEMaMH ITOJOOHBIX TEJlL.

79

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHenue
00Bvéma npu noxodbun. CrepeomeTpruyecKkue
3a1a4uu, CBA3aHHBIC C BBIYHMCIICHUEM 00BHEMOB TeN
Y TUTONIAJIeH TOBEPXHOCTEN.

80

Koutponbnas pabora "[1nomaaym moBepXHOCTH U
00BEMBI KPYTJIBIX TET".

81

JBmwxenus mpoctpancTBa. OTOOpaKkeHHUS.
JIBukenust U paBeHCTBO Guryp. OO1mue cBoiicTa
JBYOKESHUH.

82

Buae! nBrkeHui: napauiebHbIN IEPEHOC,
LEHTpAJIbHAst CHMMETPUS, 3epKajbHasl
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOM.

&3

[Ipeo6pazoBanus momodbus. [Ipsimas u cdhepa




Diinepa.

84

FCOMeTpI/ILIeCKI/IC 3aga4d Ha IPUMEHCHUEC
JBHXXCHUSI.

85

KoHnTtponbnas pabota "BekTopsl B
npocTpaHcTee".

86

O6o6matomee moBTopeHue 11 moHsITHIA 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucremarusauus 3Hanuil: "[lapannenbHoCTh
MPSIMBIX U TIJIOCKOCTEH B MPOCTpaHCTBE".

87

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo10B Kypca reometpun 10-11 xnaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
IIpocTpaHcTBe".

88

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reometpun 10-11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
IIpocTpaHcTBe".

89

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTo0B Kypca reomerpun 10-11 xnaccos,
cucreMaTtu3anus 3HaHuil: "O0bem
MHOTOIpaHHMKa".

90

Ob6o6maromee noropenue 11 noHsATHit 1
MeTo0B Kypca reomerpun 10-11 xnaccos,
cuctemaruzanus 3HaHuii: "OobeM
MHOI'OTpaHHHUKA".

91

O6o6matomee moBTopenue 11 moHsTH 1
MeTOo10B Kypca reometpun 10-11 xnaccos,
cucrtemarusanus 3Hanuii: "Ilmomanu




MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TEN".

O6o6maromee noproperne 11 nmoHsTHIA 1
MeTOJ10B Kypca reometpur 10—11 kaccos,

92 .
cucreMaTtu3anus 3Hanuil: "Ilnomann
MMOBEPXHOCTH U O0BEMBI KPYTJIBIX Ten'".
93 Hrorosas koHTpoNbHAsS paboTa.
94 Hroroas koHTpobHAs paboTa.
95 [ToBTOpenue, 06001IeHNE U CUCTEMATH3ALIMS
3HAHMM.
VcTropus pa3BUTHS CTEPEOMETPUN KaK HAyKU U e€
96 POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€
97 POJIb B pa3BUTUH COBPEMEHHBIX WHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH.
Hcropus pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€
98 POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHIA.
99 Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKHU U €€




POJIb B pa3BUTHU COBPEMCHHLIX HHKCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99
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