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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
o0Opa3oBaHMs, TaKk KaKk OOECIeYrMBAaEeT BO3MOKHOCTb H3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO IMKJIA.
[TockonpKy JTOTHYECKOE MBILIUICHUE, (POpMHUpyeMOe MPU U3yYEHUH 00Y4arOIUMUCS
IIOHATUMHBIX OCHOB TE€OMETPHM, IIPUM JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh M ONPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO HCIOJIB3YHOTCS IpPHU
pelleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

[lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriryOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXCcs IPU U3YUEHUN
reOMETpPUH, KaK COCTaBIAOUIEN mpeameTHOM oOnactu «Marematuka H
uHpOopMaTUKa» yepes obecreueHue BO3MOKHOCTH IPUOOPETEHHS U MCTIOJIb30BaHUS
0osee ri1yOOKMX r€OMETPUUECKUX 3HAHUM U IEUCTBUMN, CIICHU(UIHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPO(ecCHOHANIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a7auaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U YCUJIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHne NMpeaCcTaBIeHUusT O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJIIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE SBICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHUH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJAPTHBIE CIIOCOOBI pelIeHUs 3a1ay;

dbopMupOBaHHE YMEHHUs PacliO3HABATh HA YEPTEXaxX, MOJACIAX U B pealbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpalCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpPOBAHUE MOHUMAHUS POJU AKCMOMATUKH TMpHU
IIPOBEJICHUH PACCYKICHUH;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU JO0KA3aTEeIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSATh, IPOBOJANUTH JOKA3aTEIIbHBIC PACCYKACHUS B XOEC
pelmeHnss CTepEeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB  IMpHU



000CHOBaHMH MAaTEeMATHYECKUX YTBEPKICHUIN M POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUEHUIO T€OMETPHUH;

dbopmupoBanrue (PYHKITMOHAILHONW TPaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUECKUX TMOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YUYCHHUH JIPYTUX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMmerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUU Ha YIiyOiaEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP)KATEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUM  paclpeiensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHmsi DenepanbHON padoueit
pPOrpamMMbl, pacHpeleN€HHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIUITMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamaiich ~ HEOJHOKpPATHO. TO  MO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO M TIOCTYIIATEIBHO, C
coOJTI0/IeHrEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, paCIUpsis U yriayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycrnoBus i auddepeHnuanuu  oOydeHHUs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreuynBas NMPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTBEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEéHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJICJIIO).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NaPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBAa MapajUIEIbHOTO MPOEKTUpOBaHuUsA. I3o00pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSMBIMH B IPOCTpAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MTOCTPOCHUE CCYCHUM.

[lepnenAUKYISIPHOCTD IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMS (PUIyphl HA TUIOCKOCTb. IleprneHuKynsapHoCTh
IUIOCKOCTEW: NPU3HAK NEPIEHAUKYIIPHOCTH IBYX ILTOCKOocTed. Teopema o Tpéx
NEPIICHIUKYIISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOUW U INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INIOCKUX YIVIOB MHOIOTpaHHOTO yriyia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs IOBEPXHOCTh IIPU3MBI.
[Tapaienenune 1, TpsIMOYTOJIbHBIN MapaJJICICUNE] U €ro cBoiicTBa. KpaTuaiiiume
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronapHasi nupamuia, NpaBuiIbHas U yCEUEHHAS
nupamuael. CBoiictBa péOep M OOKOBBIX TIpaHEd MPABWIBHON ITHUPAMUIBL.
[IpaBunbHBIE MHOIOTPaHHUKH: IIPaBUJIbHAS IIPU3Ma W IPAaBWIbHAs IUPAMUIA,



IpaBWIbHASA TPEYTOJIbHAS MMPaMUIa U IPAaBUIILHBINA TeTpasap, ky0. Ilpencrasienue
O MPABUJIBHBIX MHOTOIPAaHHUKAX: OKTa’dp, JOACKAIP U UKOCAIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, uaroHaiH, YIJIbL.
[Inomanar OOKOBOM MOBEPXHOCTH MW IIOJHOM TOBEPXHOCTH MPSMON IPHU3MBI,
IJI0IIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM rpu3mbl. [1nomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPAaBUIBHOM MHUpPAMHUABI, TeOpemMa O
IJIOIIAIA YCEYEHHOU MUPAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTHl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS IPaBUIbHOU
IIAPAMHJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBoiicTBa ClloKeHUsI BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOpa Ha YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyronpHasgs  cucrtemMa  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXKIy KOOPAMHATAMHM BEKTOpPA WU
KOOpAMHATAMH TOYEK. YTOJN MEkKIy Bekropamu. CKalipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpalmenus

[MonsiTvsl: IWUIMHApUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymooIlue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300pakeHue Ten BpallleHUs Ha
riockocTH. Pa3BépTka nunmHapa u konyca. CuMMmeTpus cepsl U mapa.

O06BEM. OcHOBHBIE CcBOMcTBa 00BEMOB Teil. TeopemMa 00 o00béMe
OpSIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. OO0bEM npsMoOd U
HAKJIOHHOM NpU3MbI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BbEM I1apa U MIapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3Mma, BrmmcaHHas B
IWIMHIpP, ONHCaHHAas oOKkojio uwiuHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO c¢epbl, cepbl, BIHUCAHHON B MHOTOIPAHHUK WU TEJO
BpaIICHUS.



[Tnomans MOBEPXHOCTH IUIMHAPA, KOHyCA, TUIOMAAbh chepsl U €€ yacTel.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUJIOMAACH MMOBEPXHOCTEH
nonoOHbIx ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJI BPALEHHUS: CEUCHUSI IIMIIMHIPA
(mapaJyienbHO W MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHU 11apa, METObI TOCTPOEHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEeKyUIEeH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyronbHas cucrtema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/I TP PELICHUU T€OMETPUUECKUX 3aau.

JABHKEHUSA B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OtoOpakenwus. J[BMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapaIeNbHBIA TIEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOHU.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBJICHUH, TPOLEIYP
IpaXJIaHCKOTO  obOmiecTtBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
WCITOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C NMPAaKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryJsipHasl pu3ndecKasi akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyNy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepaM  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peav30BbIBATH COOCTBEHHBIE KWU3HEHHbBIC IIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa3oBaHWIO HA MPOTSIKECHUU BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHHMAaHUE BJIUSHUS
COLMAIBHO-D)KOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3amad B 00JiacTu
OKpYXalUEel Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIEU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MATEMAaTHIEeCKOM
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUI pa3BUTHUS LIMBUWIN3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMAaTHYECKOMN
KYJbTYPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUA

Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPH3HAKK MaTEMAaTHUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
oTpe/ieTICHUS] TIOHSTHI, YCTaHABINBATH CYIIECTBECHHBIA NMPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KpUTEPUU IMPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSAX, MpPEIIaratb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIL;

JIeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPIKICHUI
(mpsiMBbIE U OT MPOTUBHOT'O), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HHUS U BBIBOJIbL;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAanOO0JIee OIXOAAIINN C YIETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue J1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLICHHUS W BBIBOJABI IO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTy4eHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLIEcCa, a TaKXKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh IeUIUTH MHGOPMAIMU, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N IIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOI TEMBI,
npoOJIeMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTAaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3YJIbTAaThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, MCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATH CIIOCOO PEIIECHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThl TpU pemieHHH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIBKHUX JIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IbTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHATUSIMH CTEPEOMETPUU TIpU
peIIeHUH 3324 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS M3 HUX MPU PELICHUH
reOMETPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSMOYTOBHBINA MMapajuieNenumne, Ky0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHHWS IS
KJ1IaccUu(UKaInH;

e CBOOOJHO OMNEPUPOBATH MOHSATUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAaHHUKOB TUIOCKOCTHIO;

e BBINIOJHSATH napaieIbHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BBIMOJIHATH H300paxeHus: puryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEeM hopmy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh U TJIOCKOCTh CHMMETPHH, IIEHTP, OCh B TNIOCKOCTh CHMMETPHUH (PUTYPHI,;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HAXOXKJEHUE TCOMETPUUECKHUX BEIMYUH, TPUMEHSIS U3BECTHBIE METO/IBI ITPU
pelIeHU MaTEeMaTUYeCKUX 3a/1ad TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIIME MPOTrPaMMHBIE CPEACTBA M  DAJIECKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;

e W3BJICKaTh, MNPeOoOpPa3OBHIBATH M HWHTEPIPETUPOBATH WHEOOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpEJCTaBICHHYI0 Ha
yepTexax U pucyHKax;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWS Ha TMPAKTUKE: CpaBHHUBATh U
aHAM3UPOBATh PEALHBIC CUTYAIlMH, MPUMEHITh U3YYCHHBIC MOHSATHS B
mpolecce TIMOMCKA  pelieHUsT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
npoOemMbl, MOJAEIUPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara ajreOpbl, peraTh MPAKTHYECKHE 3a/adqw,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUYECKHIX BEJINYNH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OINEPUPOBATH MOHATHUAMHU, CBSI3aHHBIMH C I[MJIMHIPHYECKOM,
KOHHUYECKOH U CEepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMH BpAILEHUS: [WJINHAPOM,
KOHYCOM, c(pepoil u mapom;

pacro3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOIMIAJIM [OBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO ONEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXKY TUIOMIAIIMU TIOBEPXHOCTEH U 00BEMaMU
IT0JTOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATh (BBIHOCHBIE) IIJIOCKHE
YepTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIyp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITNIOJIHATH OINEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOI cUCTEME KOOPAMHAT;
pelaTh FeOMETPUUECKHUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXK1Y IIPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUI OT TOYKHU 0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUY;
CBOOOZHO OMEpPUPOBATh MOHSITUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM — IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPIEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapaulebHble
OCHOBAaHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUecKre (HaKThl JJIST PEIICHHUS] CTEPEOMETPUUYCCKUX
3a/lay, MPEANOJaralolIMX HECKOJIbKO IIaroB pPEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOLICHWN H
HaX0JICHUE T€OMETPUUECKUX BEIIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI [IPY PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHSATh HM3YUYEHHBIE MOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOMCKA PEUIEHUS MaTeMaTH4YECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CHUTyaIllMd Ha
A3bIKE TEOMETPHH, UCCIEN0BATH TOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUA M TeopeM, armapata anreOpbl, peuarh
NPAKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJIECHHEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabrpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTprio 23 1
) B3anMHOe pacmosioKeHue IpsIMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYrubl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
BexkTtops! B mpocTpaHcTBE 12
8 HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypen
1 AHanuTuyeckas reOMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTtu3anus 3HaHUi
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHnus 24 1
5 [Tnomaan moBEpXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBrKeHUS 5 1
. [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KontpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

OcHOBHBbIE NpaBUIIa U300pAXKEHUS Ha
PHUCYHKE IIJIOCKOCTH, MApaJIJIEIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

02.09

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

04.09

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MIePeCceKaIOINecs MpsiMasi | MIOCKOCTB;
MO POCTPAHCTBO

06.09

[ToHsTHS: TIEpeceKarOIIUECs MIIOCKOCTH,
MIEPECceKaIOINecs IpsiMasi v IIOCKOCTB;
MOJTYITPOCTPAHCTBO

09.09

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

11.09

MHororpaHHuKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

13.09




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

16.09

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEICTBHS U3 HUX

18.09

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
cnenctBus U3 HAX. CrocoObl 3a1aHus
HPSMBIX U TFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIOCKOCTEH

20.09

10

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMH [IBETaMU

23.09

11

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYECHUN
pa3HBIMU IIBETaMU

25.09

12

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAT Yepe3 UX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

27.09

13

N300pakeHne ceueHuil nmupaMubl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pEbpa. N3o0pakeHne nepecedecHus

30.09




IIOJIy4E€HHBIX IIJIOCKOCTEM.
PackpaivBanve mocTpOCHHBIX CEYEHUM
pa3HbIMH LIBETaMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHU I

02.10

15

Merton cnenoB 1uisi TOCTPOCHUS CEUYCHUM.

CaoiicTBa nepeceyeHruid NpSMbIX U
IIJIOCKOCTEN

04.10

16

Merton cnenoB 11l TOCTPOCHUS CEUCHU.

CaoiicTBa nepeceyeHrid MpSMbIX U
IIJIOCKOCTEN

07.10

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MTOCTPOEHUS

09.10

18

[TocTpoenue cevuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

11.10

19

[TocTpoenue cevuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

14.10

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3aIlliCh HI1aroB
MOCTPOEHUS

16.10




21

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

18.10

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdueTsl B cEUECHHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUN

21.10

23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenBaronecs
npsimble. [Ipru3Haku cKpemuBaonmxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25.10

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajieIbHON
JAHHOW MPSIMOM, TPOXOASAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIeXKalllel Ha
JaHHOM npsMoi. Jlemma o nepeceyenuun
MapajvieIbHbIX MPSAMBIX ITIOCKOCTHIO

06.11

26

[TapannensHOCTh Tpex NpsAMbIX. Teopema
0 TpE€X mapauIeNIbHBIX NPAMBIX. Teopema
0 CKpELIMBAOIINXCS MPSIMBIX

08.11

27

[TapannensHOE MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieaIbHON MPOEKINN

09.11




28

[lenTpanbsHas npoekuus. YTomi ¢
COHAINPaBJIECHHBIMU CTOPOHAMHU. YTOI
MEXy IPSIMbIMU

11.11

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonoxceHHeM HpSIMBIX B
MIPOCTPAHCTBE

13.11

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

15.11

31

I'eomeTpuyeckue 3a1a4n Ha BBIYUCIICHUE
U JI0KA3aTelIbCTBO, CBA3AHHBIC C
[apaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

18.11

32

ITocTpoeHne cedyeHns, MPOXOIALIETO
4yepes JAHHYIO MPSIMYIO Ha 4epTexke U
MapaJuIeJIbHOTO APYrou npsMoi. Pacyér
OTHOLIEHUN

20.11

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
JUISL IOCTPOCHHMSI CEYCHHH KyOa U
napauienenumnena. Ceoncraa
napajjiejicnmiicaa U NIpu3mMabl

22.11

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX ITUIOCKOCTEH

25.11

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE

27.11




MPUHAJICIKALLYIO TAHHOM IIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHUN JIBYX NTapaJljIeNIbHbBIX
IJIOCKOCTEMN TPEThEU

29.11

37

CBoiicTBa mapajICIbHBIX TNIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOYEHHBIX MCKAY NnapalyICJIbHbBIMA
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

02.12

38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

04.12

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

06.12

40

CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesienunesa

09.12

41

Brruncnenue IIMH OTpe3KOB B KyOe 1
IIPSIMOYTOJIBHOM TIapajuleenuneie

11.12

42

[leprieHAMKYASAPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
IJI0CKOCTH

13.12

43

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
IJI0CKOCTH

16.12




Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

44 18.12
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTH U NepreHIUKYISPHbIE UM 20.12
MPsIMbIE B MHOTOTPAaHHHUKAX

46 [InockoCcTH U NepNeHINKYISIPHbIE UM 2312
MPsIMbIE B MHOTOT'PAaHHHUKAX
[lepnenuKynsp ¥ HaAKIOHHAS.

47 [TocTpoenue nepneHauKyIsipa u3 TOUKU 25.12
Ha MPSAMYIO
[lepnenuKysip U HAKJIOHHASL.

48 [TocTpoenue nepneHauKyIsipa u3 TOUKU 27.12
Ha MPSAMYIO

49 Teopema o TpEX meprneHIUKYISIPAX 8.1
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX mepneHIUKYISpaAX 10.01
(mpsimast m oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS 13.01
MPSMBIMU
[Touck neprieHIMKyISPHBIX MPSMBIX C

52 IIOMOIIBIO ITEPIEHIUKYIIIPHBIX 15.01
IJIOCKOCTEMN

53 OpToroHaJIbHOE TPOESKTUPOBAHKE 17.01
[TocTpoenue ceueHuii kyoa, IpU3MBbI,

54 MPaBUWILHON MTUPAMHUJIBI C TIOMOIIBIO 20.01

OpTOTrOHAJIBLHOM MPOEKIINU




55

[TocTpoeHue ceueHuit Kyoa, IpU3MBbI,
MPaBWJIbHON MUPaMUIbI C TIOMOILBIO
OPTOTOHAJIBLHOM MPOEKIINU

22.01

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEINBHO II0cKocTu. [lnockocTu
CUMMETpPUI B MHOTOTpaHHHUKaX

24.01

57

[Ipu3Hak nepneHauKyISIPHOCTH PSAMON
1 IJIOCKOCTH KaK CIICACTBUC CUMMCTPUN

27.01

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH

29.01

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

31.01

60

CriocoObl OIyCTUTh MEPIEHANKYIISAPBIL:
CUMMETpPHUS, CABUT TOYKHU 110
MapajuIeIbHON IIPSIMOU

03.02

61

CaBur no HenapauieIbHOW IpsiMOH,
W3MEHEHUE PACCTOSHUI

05.02

62

KonrponsHas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B
npocTtpaHcTae"

07.02

63

IToBTOpEHME: Yroa MeXAy NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

10.02

64

IToBTOpEHME: Yyroyi MexLy
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

12.02




65

['eomeTpuueckre METObI BHIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

14.02

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

17.02

67

[lepnieHIUKysIpHBIE MJIOCKOCTH.
CgoiicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEMN

19.02

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTE; TeopemMa o0 NpsiMOoi
MEepeCceueHMs IBYX MIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

21.02

69

[IpssMOyTONBHBIN MapasuIeenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiesenumneaa

26.02

70

Teopema 0 auaroHaau NpsIMOYIrOJIBLHOIO
napajuleJIenUIea U CIEICTBUE U3 HEE

28.02

71

CrepeoMeTpuyecKre U MpUKIIaIHbIE
3a/1auu, CBA3aHHbIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSAMBIX U MJIOCKOCTH

03.03

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieNbHbIE MJI0CKOCTH B
CTaHJIaPTHBIX MHOTOIPaHHUKAX

05.03

73

[Tapa mapannenbHbIX MJIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

07.03




74

PaccrosiHre OT TOYKH /10 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

12.03

75

Beruncnenue paccTossHUN MEXKIY
CKpELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJISIPHON
IIJIOCKOCTH

14.03

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TCOPCMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

15.03

77

DneMeHTHI ChepPUIeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

24.03

78

Kontponbras padota "Y1l u
paccrosaHus"

26.03

79

Cucremaru3zanus 3HaHUU
"MHOrorpaHHuK U €ro 3J€MEHTHI"

28.03

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuIa

31.03

81

IIpusma. IIpssmMast v HaAKJIOHHAS IPU3MBI.
[IpaBunbHas npuzma

02.04

82

[IpssMont mapasenenumnen,
IPSIMOYTOJIBHBIN Mapajuienenumnea, Kyo

04.04

83

Brinmykisie MHOTOrpanHuku. Teopema
Ditnepa

07.04

84

Beinykiieie MHOrorpanHuku. Teopema
Oiinepa. [IpaBuibHbIE U
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU

09.04

85

KonTpomnpHas padora "MHuororpaHHUKH"

11.04




IlonsTue BCKTOpA HaA IMJIOCKOCTHU U B

86 1 14.04
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 16.04
88 Pa3zHocTh BEKTOpPOB 1 18.04
89 [IpaBuno mapasenenumnena 1 21.04
90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1 23.04
Paznoxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIEXKAIIHUX B OJHOU 1 25.04
MJIOCKOCTH
92 CxansapHoe Npou3BeICHNE 1 28.04
93 Brruncnenue yria Mexy BEKTOpaMu B 1 30.04
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 05.05
95 [Ipocreiimue 3aauu ¢ BEKTOpaMU 1 07.05
96 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1 12.05
97 [Ipocreiimue 3aauu ¢ BEKTOpaMU 1 14.05
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 16.05
99 O06001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 1 19.05
100 HToroBast KOHTpOJbHAs paboTa 1 21.05
101 HroroBast koHTpOIBHAS paboTa 1 23.05
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 26.05
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3ydYeHusi  o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
[ToTOpenue Tembl "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1 02.09
npocTpaHcTae”
) [ToTOpenue Temel "CkansipHoe | 04.09
IPOU3BEIEHUE BEKTOPOB" '
3 [ToBTOpEeHue TeMs! "Boruncienue yria ] 06.00
MEXly BEKTOpaMH B IIPOCTpaHCTBE" '
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, | 09.00
IPOXOAILIEH yepe3 1B TOUKH" '
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, | 11.09
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax '
6 YpaBHEHME IUIOCKOCTH, HOPMAJIb, ] 13.09
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax '
7 BekTopHoe npousBeneHne 1 16.09
2 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 18.09
IPOrpaMMHUPOBAHUE '
9 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1 20.09
IPOrpaMMHUPOBAHNE '
10 AHaMTAYECKHE METO/IbI pacyéTa yria | 23.00
MEXAY NPSMBIMU B MHOTOTPaHHUKAX '
1 AHaMTUYECKHE METO/IbI pacyéTa yria ] 25.00
MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX '




dopMya pacCTOSIHUSA OT TOYKH 10

12 27.09
IUIOCKOCTH B KOOPJAWHATaX
Haxoaenue paccTossHUM OT TOYKHU 10

13 30.09
TUTOCKOCTH B KyOe

14 HaxoxaeHnne paccTostHuiA OT TOYKHU 10 02.10
IUIOCKOCTH B MPaBUJILHON TUPAMUIE

15 KonTtponbHast pabora "AHanutuueckas 04.10
reomerpus” '

16 CeueHust MHOTOTPAHHUKOB: 07.10
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T 09.10
CIIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJApTHBIE IIJIOCKOCTH, IIepeCceYCHUs 11.10
MPSAMBIX U TJIOCKOCTEH

19 [TapannenbHble NpsIMBbIE U IIOCKOCTH: 14.10
napaJuleIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TJIOCKOCTH: 16.10
pacuér OTHOIIECHUN
[TapannenbHble NpsIMbIE U IUIOCKOCTH:

21 YTJIBl MEKTY CKPEIIMBAIOIIUMHUCS 18.10
IPSIMBIMU
[lepneHiuKynsIpHbIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl 2110

NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUH MHOTOIPAHHUKOB




23

[lepneHiuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPICHIUKYIIIpax

23.10

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PaHHHUKAX

25.10

25

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJILHUKOB, (hOpMYJIBI 17151
ioniaiel, cooopakeHus moaoous

06.11

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI IS
TJI0AIeH, COOOpaKEHUSI TOI00Ms

08.11

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI IJIS
TJI0MIAJIEH, COOOpaKEHUSI TTOI00Ms

09.11

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

11.11

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIAY ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

13.11

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

15.11

31

O06BEM Tenma. O6beM IPSIMOYTOIILHOTO
napaieNenuena

18.11

32

3amaun 06 yaBOoeHUU Ky0a, O
KBaJpaType Ky0a; O TPUCEKIIUU yIiia

20.11




33

CrepeomeTpuyecKue 3aJauu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaieNenunea

22.11

34

IIpuxitagHble 3a1a4n, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMA PSIMOYTOJIEHOTO
napajuienenumnena

25.11

35

O0BEM TIPSIMON TPU3MBI

27.11

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

29.11

37

[MpuknagHbie 3aa4M, CBSI3aHHBIC C
00BEMOM NIPSIMOI TPU3MBI

02.12

38

Beruncnenue 06bEMOB TeJ € MOMOLIBIO
ornpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM IPU3MBI

04.12

39

Brranciienne 00bEMOB TEI € ITOMOIIBHIO
onpenenéHHoro uaterpaiga. Oobém
TUPaMUJIBI

06.12

40

dopmyna 00bEMa MUPaAMHIBL.
OTtHomeHne 00BEMOB TUPAMUJL C OOIIIMM
yTJI0M

09.12

41

®dopmyna o0bEMa MUPaMUIBIL.
OTtHomeHne 06beMOB MUPAMUJ ¢ OOIIUM
yTJIOM

11.12

42

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW TPU3MBI

13.12

43

CrepeoMeTpHUECKHE 3a]]a9H, CBA3aHHbBIC
¢ 00BbEMaMM MUPaAMHUIBI

16.12




[Ipuknanueie 3aaaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKJIOHHOM 18.12
MIPU3MBI

45 [Mpuknanueie 3apaun o Teme "OO0bEMBI 20.12
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI '

46 [Ipumenenue 00bEMOB. Beruncienue 2312
pacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTtponbHas pz?‘60Ta "O0BEM 2512
MHOTOI'PaHHHUKA
unuuapudeckasi HOBEPXHOCTb,

48 o0Opa3yromue MUINHIPUISCKON 27.12
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoul HUIUHID. 28.12
[Inomane moBepXHOCTH LIUJIMHpA

50 KoHnueckasi moBepXHOCTh, 00pa3yromnme 10.01
KOHMYECKOU MmoBepXHOCTH. KoHyc '

51 CeueHue KOHYCa IIOCKOCTHIO, 13.01
napajuieIbHON MIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxkenue 15.01
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H 17.01
MOJTHOM TTOBEPXHOCTU KOHYyCa

54 Hnomzi):[b OOKOBOI TOBEPXHOCTH H 20.01
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpuyecKue 3a1a4i Ha

55 JI0KA3aTelIbCTBO U BEIYUCIICHHUE, 22,01

IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyCa




56

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIMITNH/IPA,
KOHYycCa

24.01

57

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

27.01

58

[Ipuknagubie 3aa41, CBSI3aHHBIE C
[UTHHIPOM

29.01

59

Cdepa u map

31.01

60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

03.02

61

[epeceuenue cdepbl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B 1 n3o0pakenue mapa

05.02

62

VYpasuenue chepsrl. [Lnomans chepst n
e€ yacrei

07.02

63

Cummerpus chepsl u mapa

10.02

64

CrepeoMeTpHyecKHe 3aaul Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIC CO c(hepoil u mapom,
TIOCTPOCHHEM HX CEUYCHHI TIOCKOCTHIO

12.02

65

CrepeoMeTpHyecKHe 3aa9i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil u mapom,
MIOCTPOCHUEM UX CCUCHHI MIOCKOCTHIO

14.02

66

[IpuknamHbie 3a7a9u, CBSI3aHHBIEC CO
chepoit u mapom

17.02




[ToBTOpPEHUE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUSI B OKPYKHOCTH, 19.02
CTaHJapTHBIC TTOA00HS
PaSJ'II/I‘-IHBIe KOM6I/IHa A TCJI BpalllCHUSL

68 H patit 21.02
n MHOI‘OFpaHHI/IKOB
3agaun o TeMe ""Tena U MOBEPXHOCTH

69 Ao P 26.02
BpaIeHus
3agaun o TeMe "Tena U MOBEPXHOCTH

70 Ao P 28.02
BpaIeHus
KonrpoabsHas padora "Tena u

71 P P ‘ 03.03
HOBerHOCTI/I BpaH_IeHI/ISI
O0wéM mnuuaapa. Teopema 00 00LEME

72 I p p 05.03
MPSIMOTO ITWJIMHAPA
Brrunciaenue 006EMOB TEI ¢ TOMOIILIO

73 onpenenéHHoro uuaterpaiga. Oobém 07.03
KOHyca
ITnomranu 00KOBOI U OTHON

74 ez 12.03
MOBEPXHOCTH KOHYCA
CrepeoMeTprIecKue 3a/1a4H, CBI3aHHBIC

75 C BBIYMCIICHHEM 00BEMOB LIMIIMH/IPA, 14.03
KOHYcCa

76 [Tpukmagueie 3anaun mo Teme "OObEMBI 15.03
Y TJIOIIaAu TOBEpXHOCTEN Ten" ’
OO0BEM 11apa U MapoBOTO CEKTOPA.
TeopeMa 00 006éMe mapa. [Tnomans

77 p p HiaA 24.03

cdeprl. CTepeoMeTpHUECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB




1Iapa, MapoBOro CETMEHTA U IIapOBOTO
CEeKTOpa

78

[Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CcBsI3aHHBIE ¢ 00BEMOM I1apa u
wiomaneio ceprr. COOTHOIICHUS
MEXy TUIOIIASIMU TIOBEPXHOCTEN 1
00BEMaMU ITOTOOHBIX TEN

26.03

79

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100MH.
CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB TE U
MJIOIIAIe TOBEPXHOCTEN

28.03

80

KonTponsHas padora "[1nomaam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

31.03

81

JIBM>KeHUs MPOCTPAHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUHN

02.04

82

Buael nBukeHnil: napamieabHbIN
MepPeHoC, IEHTPaIbHask CHMMETPHSI,
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT
MPAMOI

04.04

&3

[Ipeo6pazoBanust mogodus. [Ipsmas u
ctepa Diinepa

07.04

84

['eomeTpuueckue 3axaun Ha TPUMEHEHUE
IBIKECHUSA

09.04

85

Kontposbhas padota "BekTops! B
npocTtpaHcTae"

11.04




86

Ob6o6maromee noropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAHH:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOoCTpaHCTBE"

14.04

87

Ob6o6maromee noropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHU:
"BekTopsbl B mpocTpaHcTBe"

16.04

88

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3alUsl 3HAHUI:
"BekTopsl B npocTpaHcTse"

18.04

89

Ob6o6maromee noropenue 11 nonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA;
"OO6BeM MHOTOTpaHHUKA"

21.04

90

Ob6o6maromee noropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3allusl 3HAHUIA:
"O0BeM MHOTOTrpaHHUKA"

23.04

91

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"ITnommany MoOBEpXHOCTU U O0BEMBI
KpYIJIbIX Ten"

25.04

92

Ob6o6maromee nosropenue 11 nonsTuii
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3allusl 3HAHUIA;

28.04




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

Hrorosast KoHTpOJIbHASA paboTa

30.04

94

HroroBast kKoHTpoOIbHAs paboTa

05.05

95

[ToBTOpeHue, 0600IIeHNE U
cucTemMaTu3alus 3HaHUI

07.05

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

12.05

97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

14.05

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

16.05

99

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05

100

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05

101

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HayKH U €€ pOJib B pa3BUTUHU

23.05




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU

102 1 26.05
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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