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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero o0pa3zoBaHusl, Tak Kak 00eCreynBaeT BO3MOKHOCTh U3yUYE€HUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HaINpaBIE€HHOCTH M MPEJAMETOB T'YMAaHMTAPHOTO IUKJIA.
[lockonbKy  JorMueckoe  MbllUieHue,  (GopMHpyeMoe  MpU  U3YUEHHUH
0Oy4YaromMUMHCS TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKIACHUUN MPU PEHICHUH F€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPrarh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
du3znueckux 3aaay.

Lens ocBoeHust mporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha yriyoJ€HHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYEHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHON obnactu «MaTemaTuka u
uHpopMaTUKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HaHUM U JIeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIIEUIHOIO MPOECCUOHATBHOIO
0o0pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KAaK YaCTH MHPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMUX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAaHUE MOHATUWHOTIO arapara o pasaeiy
«CrepeomeTpus» yueOHOT0 Kypca T€OMETpPUH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHUS JOKa3bIBaThb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJESIX U B PEaIbHOM
MHUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCHMOMATHYECKOTO MOCTPOCHUS
MaTeMaTUYeCcKuX TeOopui, (pOpMUPOBAHHE MOHUMAHHUS POJM AKCHOMATUKH MpPH
MPOBEICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIEHUs CTEPEOMETPUUECKHX 3a/1ay U 3a]1a4 C MPAKTHYECKUM COJIEP)KAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX M  TBOPYECKHUX
crocoOHOCTEM 00yJaromMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHHUS PACTO3HAaBaTh IMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcs:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUH  pachpefessieTcsi He  TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO M 10 rogam oOydeHus. Conepkanue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamiaiucb  HEOJHOKpPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCJIEIOBATENBHO U MOCTYIATEIBHO, C
coOI0IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPECTABICHUN 00Yy4aroONIuXcsl, paclIupsst U yriayOssis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJEHHOE
M3Yy4YCHHE TeOMETPHUH KaK COCTABIISIONIEH yueOHOTo mpeaMeTra «MaremMaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynmymied mpodeccuu, oOecrednBas MPEEeMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 yaca (3 waca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [lpu3Haku ckpemmBaroniuxcs
npsiMbIX. [lapannenbHOCTh NPSMBIX U TUIOCKOCTENW B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NaPaAJUICIIbHOCTD MPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHBIE CBOICTBa NapajuIeIbHOIO MpOoeKTHpoBaHusa. W3o0paxkeHue
buryp B mapajuiebHON MPOEKIUHU. YTIBI C COHAINPABICHHBIMU CTOPOHAMM, yTroOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (QUTYphl HAa IJIOCKOCTH: TETpadJlp, MapajieJenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJUIENbHbIE WU NEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TEPIEHANKYJISIPHOCTH TMPSMOW M IJIOCKOCTH, TEeopeMa O MpsSMOu

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MPOECKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  TUIOCKOCTEM: MNPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockoctenl. Teopema o TpEX NePIEeHAUKYIApaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
yTOJl, JINHENHBIA yroJj JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOpsSMOYIOJbHBIM — NapajulesieNuUIe]] ©W  €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJiiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NupaMuabl. [IpaBuibHBIE MHOTOTPAHHUKUW: NpaBWIbHAsA NpU3Ma U



[IpaBUWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrolbHAas INHUpaMUIa U IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHue o NpPaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOACKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IIONIaJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPaMMIIBI,
TeOpeMa O IUIOLIAIN YCEUEHHOM ITUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
IlonsATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsI3pb MEXAY KOOpAMHATAaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalIsspHOE NPOU3BEACHHE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTus: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyloniue TmoBepxHocTeld. Tema BpaleHuUs:
IWIMH]IP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3auMHoe pacmoiiokeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTU. Pa3BépTka munmHapa u koHyca. CumMmeTpusi cepsl u
mrapa.

O6béMm. OcHoBHBIE cBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO TMapajuienenunega u ciueactsus u3z He€. OObEM mnpsmoil u
HAKJIIOHHOW TPHU3MBI, MIIMHIAPA, TUPpaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUHp, ONHCaHHas oOKoJio IwmiauHapa. Ilepeceuenue cdepsl U 1mapa ¢
mIockocThio. Kacanue miapa u cdepsl MmIoCKoCcThIO. [loHATHE MHOTOTpaHHHKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WIH TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAZEH MOBEPXHOCTEN
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerusd. Pemienue 3anay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS TUIIMH]IPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CEYEeHHMs] KOoHyca (mapajieiabHble
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS 11apa, METOAbI MOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKyLIEH MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omnepauuu Haja  BeKTopamu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBOICTBa BEKTOPHOr0 YyMHOXeHHUd. [IpsiMmoyrosibHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEGHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIA.
[Ipeo6pazoBanus noxodus. [Ipsimas u chepa Diinepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OO0IecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTWXKEHHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]a4, PEIICHUI, PacCyKI€HUM, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aclleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE IHMTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, PETyIsipHas GU3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pasnuuHbiM  cpepamM  NpodEeCCHOHATBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHHUE MPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HaHUE III00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPaKTHUKU, T[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBLHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIlCHMs, BbIOMpaTh  HauOoyiee  MOAXOASIIMH € y4€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Y, apryMEHTUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00BEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSATENIbHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BbIABUTATh
NPEOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATh HH(OPMALMIO pPA3JIUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTh UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3ysIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
avajaora, oOHApY)KMBATh Pa3IMYUEe W CXOJCTBO IO3WIIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIICIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIlMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC yqeﬁmﬂe IleﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJLIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yIbTAaTOB, BIAJECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTU4YeCKOW 3a/1auH;

NpeaBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 33/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEIOCTH)KCHUSI PE3yJIbTATOB JCSITEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAWBHIYaTbHOM
paboThl TpU pelleHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacmpeiesTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUA MAaTEMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACTIOJNOXKECHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
NPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTh CHUMMETPHM, LEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS H3BECTHBIE METOJBI
[P PEIICHUMH MAaTeMaTUYECKUX 3a7a4 MOBBIIICHHOIO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHPOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexkax U pUCYHKaXx;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
mpolecce IMOHMCKa pEIHIeHHs MaTeMaTHYecKu COopMyITHpPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM TI'€OMETPHUECKUX
MOHATUI M TeopeM, amnmapara anareOpbl, pelarb MpaKTUYECKUE 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX 3Tallax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuics HayduTcsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIYy4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PACcoioKeHUE cepbl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTe,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUM, 3€PKAIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa00us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpAlECHUS: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHMIO M MPOXOSAIINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO IIArOB PELICHUS, €CJIU YCIOBHS
IPUMEHEHHMS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a]1a4;

IIPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKku  cpopMynupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallMM Ha S3bIKE T'€OMETPUM, HUCCIIENOBATH IMMOCTPOEHHBIE
MOJIEJIM C HCHOJIB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEICTaBICHUS OO0 OCHOBHBIX ATamax pa3BUTUS T€OMETPUM Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 0
MIPOCTPAHCTBE
4 [lepnieHTUKyYIAPHOCTD MPSAMBIX U o5 0
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

02.09.2023

[TonATHA cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajlieIbHbIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

06.09.2023

[TonsiTHs: MepeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

06.09.2023

IlonsTHs: MNEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIMUCCA IIpsAMasa U IJIOCKOCTD,
TOJIYIIPOCTPAaHCTBO

09.09.2023

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

13.09.2023

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

13.09.2023

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

16.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U TIJIOCKOCTEH

20.09.2023

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

23.09.2023

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHUN
pa3HBIMU IIBETaMU

27.09.2023

12

N300pakenue ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4Y€HHBIX TUIOCKOCTEH.
PackpammBanue mocTpoOECHHBIX CEUCHHIA
pa3HBIMU [IBETaMU

27.09.2023

13

N300pakenue ceueHuil mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UxX
pebpa. M3o0paxkeHne nepecedeHus
MOJIyYCHHBIX TIOCKOCTEH.

30.09.2023




PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

04.10.2023

15

Merto[ cieoB JUIsl HOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

04.10.2023

16

Merto[ cieoB [UIsl TOCTPOEHUS CEUEHUI.

CBoiiCTBa IEPECEUECHUN MTPSMBIX U
IJIOCKOCTEN

07.10.2023

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

11.10.2023

18

[TocTpoenune ceuenuii B mupamuae, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUSA

11.10.2023

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
MIOCTPOEHUS

14.10.2023

20

IToctpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHCh IIAr0B
IIOCTPOEHUS

18.10.2023

21

[ToBTOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [logodue

18.10.2023




TPEYroJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

21.10.2023

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10.2023

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpenmBaronuxcs
npsMbIx. [lapannenbHble TpsMbIe B
MIPOCTPAHCTBE

25.10.2023

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMoii. JlemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

08.11.2023

26

[TapannensHOCTH TpexX NpsIMbIX. Teopema

0 TpEX mapasuieJbHBIX NpsAMbIX. Teopema o

CKPCIIUBAOIUXCS IMMPAMBIX

08.11.2023

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MAapPAJIIEIBLHOTO
npoekTupoBanus. M3o0paxenue pa3HbIx
¢uryp B napanienbHONU IPOEeKINU

11.11.2023

28

enTpanbpHas nmpoekuus. YTomc
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU

15.11.2023




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BaHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

15.11.2023

30

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

18.11.2023

31

I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHHE
U I0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

22.11.2023

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUI

22.11.2023

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CEYCHUH Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

25.11.2023

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apallIeJIbHOCTH IBYX IUIOCKOCTEH

29.11.2023

35

TeopeMa 0 MMapaJuICIIbHOCTH U
CIANHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.[GIZ
4YCpe3 TOUKY, HC ITPUHAIJICIKATYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

29.11.2023

36

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0
napallICJIbHOCTH MPAMBIX MMEPCCCUCHU A
IIpH ICPECCUCHUU [IBYX IMapaJlJICIIbHBIX

02.12.2023




IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPAMOIL C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

06.12.2023

38

[ToBTopenue: Teopema [ucaropa na
TUIOCKOCTH

06.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

09.12.2023

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

13.12.2023

41

Boruncnenue aiauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

13.12.2023

42

[TepieHAMKYISAPHOCTD MPSIMOU 1
mwockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

16.12.2023

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

20.12.2023

44

TeopeMa 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOAIIEeH
4yepe3 TOUKY MTPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

20.12.2023

45

IInockocTu u NEPpNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOTOTpaHHHUKAX

23.12.2023




46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIPsIMBIE€ B MHOTOI'PAaHHHMKAX

27.12.2023

47

[lepneHuKyIsip 1 HaKJIOHHASL.

[TocTpoenue neprneHuKymnsapa U3 TOYKU

Ha NPSIMYIO

27.12.2023

48

[lepneHuKysip ¥ HAKJIOHHAS.

[TocTpoenue neprneHIMKyIspa U3 TOYKU

Ha MPSIMYIO

30.12.2023

49

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

10.01.2024

50

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

10.01.2024

51

YT0J1 MeXKTy CKpEUTUBAOIITUMUCS
MPSIMBIMHU

13.01.2024

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN

17.01.2024

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

17.01.2024

54

[TocTpoenue ceueHwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIBI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

20.01.2024

55

ITocTpoenue ceuenuii Kyoa, Ipu3Msl,
MPABUILHON MUPAMU/IBI C TOMOIIIBIO
OPTOTOHAJILHOM NMPOEKINH

24.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTu. Ilnockoctn
CUMMETpPHI B MHOTOTpaHHUKAX

24.01.2024




57

[Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

27.01.2024

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

31.01.2024

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 IIOCKOCTH

31.01.2024

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDI:
CUMMETpHS, CABUT TOUKH TIO
MapajuIeIbHON PSAMOM

03.02.2024

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PaCCTOSIHUI

07.02.2024

62

KonTponsnas pabota "B3aumHoe
pacroyioKeHue NPsIMbIX U MJIOCKOCTEN B
npocrpasnctae"

07.02.2024

63

[ToBTOpEHUE: Yyroa MeX Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

10.02.2024

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEIMBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTPAHCTBE

14.02.2024

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MKy NpsIMbIMU B MHOTOT'PAaHHUKAX

14.02.2024

66

JIByrpansblii yroj. CBOMCTBO JTUHEMHBIX
YIII0B JBYTPAHHOTIO yrja

17.02.2024

67

[lepnenquKkynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMIMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

21.02.2024




68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN MIIOCKOCTH

21.02.2024

69

[IpssmoyronbHbIN Napauienenunen; Kyo;
W3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesIenunena

24.02.2024

70

Teopema 0 AuaroHanu MPSAMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

28.02.2024

71

CrepeomMeTpuyecKre U MPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MIPSAMBIX U TIOCKOCTH

28.02.2024

72

[ToBTOpEHUE: CKpelUBaIOUIUECs MPsMBbIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

02.03.2024

73

[Tapa mapaynenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

06.03.2024

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

06.03.2024

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPpCHINMBAOIIHUMMUCA IMMPAMBIMHA C
IIOMOIIIBIO HepHeHHHKyﬂﬂpHOﬁ INJIOCKOCTH

09.03.2024

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB U1
TPEXTPAaHHOTO yIJia

13.03.2024




DneMeHTHl chepUIeCKO reOMEeTPHH:

" reoJIe3nYecKue JIMHUU Ha 3emiie 13.03.2024
78 KonTtponsHast padota "Yrisl u

paccrosiHus" 16.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3JIeMeHTHI" 20.03.2024
80 [Inpamua. Bunel nupamua. [IpaBunpHas

nupamuaa 20.03.2024
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 23.03.2024
82 [Ipssmoit mapainenenunen,

MPSIMOYTOJIbHBIN Napasuiesenune, Kyo 03.04.2024
83 Brinykibsie MHOTOrpanHuku. Teopema

Olinepa 03.04.2024

Brinykibsie MHOTOrpanHuku. Teopema
84 Ditnepa. [IpaBusibHbIC U OTYNIPABUIBHbIC 06.04.2024

MHOTOI'PaHHUKHU
85 KontponbHas padora "MHuororpanHuku" 10.04.2024
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B

MPOCTPAHCTBE 10.04.2024
87 CymMma BEKTOpOB 13.04.2024
88 Pa3nocTh BekTOpOB 17.04.2024
89 [IpaBuno napamienenunena 17.04.2024
90 YMHOK€EHNE BEKTOPA Ha YHUCIIO




20.04.2024

Pasnoxenue Bekropa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIOKAIIUX B OJTHOM 1 94.04.2024

TJIOCKOCTH
92 CkansipHO€ MTPOU3BE/ICHUE 1 94.04.2024
03 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1

MIPOCTPAHCTBE 27.04.2024
94 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1 04.05.2024
95 [Ipocreiinmue 3a1a49u ¢ BEKTOPaMH 1 08.05.2024
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 08.05.2024
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 11.05.2024
98 O06o01eHre U cucTeMaTru3amys 3HaHUH 1 15.05.2024
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1 15.05.2024
100 Hroropas koHTpoJIbHAs paboTa 1 18.05.2024
101 Htoroas koHTpoJbHas paboTa 1 99 05.2024
102 O000I11IeHNE U CUCTEMATH3AIUS 3HAHUH 1 99 05.2024

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [ToBTopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
5 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSAMBIMU B MHOTOTDaHHUKAX
1 AHanuTuyeckue METobl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IJIOCKOCTH B KOOpAMWHATAX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KontponpHas pabota "Ananuruyeckas
reoMerpus"

16 CeyeHMsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHunsi MHOTOIPAHHUKOB: METO/T CIE0B
CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPSMBIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NpsSIMbIE U TIIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYISPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPeX
MePICHIUKYIIApax

24 [lepneHiuKynsspHBIE MIPSMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOTI'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOIA IeH, COOOpaKEHHS O 100Us

27

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTIA IeH, COOOpaKeHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSIMOYTOJIEHOTO

napajuiesenumea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
MTUPAMU/TBI

40 ®dopmyna 00bEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 ®dopmyna 06pEMa nupamubl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaap MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM nmoBepxHOCcTH. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnslii konyc. M3o0pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBsI3aHHBIE C
HIHHAPOM

59 Coepa u map




60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bun 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
wiockocthio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomans chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHbIE CO chEepoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena ¥ TOBEPXHOCTH
BpaiieHus"




71

KonTtponeHas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brrunciienne 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uurerpana. OopEm
KOHyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMWIIMHIPA,
KOHyca

76

[Ipuknagaeie 3agaun mo TeMe "OO0BbEMBI 1
IJION[a Iy MMOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 1001u.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBKCHUM

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 MoOHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

Ob6o6maromniee noBroperue 11 noHsATui u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o6maromiee noroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMI:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allHs 3HAHHIA:
"O6beM MHOTOrpaHHUKa"

91

O6o6maromniee nopropenue 11 noustuii u
MeT010B Kypca reomerpun 10-11
KJIaCcCOB, CHCTEMATH3alls 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 MoHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUIL:
"[mommaamn mMOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTHUI




97

Hcropus pazBuTHsl CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHIA

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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