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MNOACHUTEJIBHAS 3AITIUCKA

['eoMeTpust sBIsIeTCST OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHUsl, TaK KaKk 00eCcredyuBaeT BO3MOKHOCTh U3yUEHHSI TUCLIUILINH
€CTECTBEHHO-HAYYHOW HAMpaBJICHHOCTH M TIPEIMETOB TyMaHUTAPHOTO IIHUKJIA.
[Tockompky  JOrMYECKOE€  MBIIUICHHE,  (opMmupyemMoe  TIpu  HU3YUYCHUU
00yJaroIIUMHUCS TOHSTHIHHBIX OCHOB T'€OMETPHH, MPH JOKA3aTEIBCTBE TEOPEM U
IMOCTPOCHUM IEMOYKH JOTHYECKUX YTBEPIKJICHUM MPH PEIICHUH T'€OMETPHUYCCKUX
3a7ja4y, yMEHHE BBIABUTaTb M ONPOBEpPrarb THUIIOTE3bl HEMOCPEICTBEHHO
HCTHOJB3YIOTCS MPHU PELICHUH 3a7ad €CTECTBEHHO-HAYYHOTO IMKJA, B YaCTHOCTH
(busznueckux 3aaau.

Ilens ocBOeHUsI MporpamMMsl yueOHOro kypca «l'eomerpusi» Ha yriryOja€HHOM
YpOBHE — pa3BUTHE WHIAWBUIYAIBHBIX CHOCOOHOCTEH OOydYaromuxcsl TIpH
M3yYSeHUU T'€OMETPHH, KaK COCTABJISIONICH MpeIMeTHON obiactu «Maremaruka u
nHOpMATUKa»  4Yepe3  O0ecneueHHWe  BO3MOXKHOCTH  TNPUOOpETEeHHS U
HMCTIONB30BaHUs OoJjiee TIIyOOKMX TE€OMETPHUYECKHMX 3HAHWH W JICUCTBUH,
crienn(UIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIICITHOTO NPO(dEeCCHOHATHEHOTO
00pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHMEM MAaTEMAaTHUKH.

[IpuoputeTHBIMU 3aa4yaMH Kypca T€OMETpUHM Ha YTIIIyOJEHHOM YpOBHE,
PaCIIMPSAIOMIMMHU U yCUIMBAIOIIMMH Kypc 6a30BOr0 yPOBHS, SBJISIOTCS:

paciIupeHue npecTaBiIeHNs] 0 T€OMETPUM KaK YacTH MUPOBOH KYJIbTYpPHI U
(hopMupoBaHHE OCO3HAHUS B3aHMOCBSI3U '€OMETPHUU C OKPY’KAIOIIM MHPOM;

dbopMupoBaHHE MPEICTABICHUS O TIPOCTPAHCTBEHHBIX (QHUTypaX Kak o
BOXHEHIIINX MaTEeMaTHYECKUX MOJICIISIX, IMO3BOJISIONIMX OIKUCHIBATh M HW3y4daTh
pa3HbIE SBJICHHS OKPYKAIOIIETO MHUPa, 3HAHUE MOHATUWHOTO armapara 1o pas3aeiry
«CrepeomeTrpus» y4eOHOTO Kypca reOMETpHH;

dbopmupoBanue YMEHUS BIIAJCTH OCHOBHBIMU MMOHSTHSIMHU o
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn M yMeHHME UX HPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl W HAXOIUTh
HECTaHJapTHbBIE CIIOCOOBI pEeIISHHS 3a/1ay4;

(opMupoBaHHUE YMEHHS paclo3HaBaTh Ha YepTekaxX, MOJEISIX U B PEaibHOM
MHUpE MHOTOTPAaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUUYECKHUE
MO/ICIIH;

dbopMupoBaHHEe TTOHHUMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTEeMaTUYEeCKUX TEOpui, (HopMHUpOBaHHE MOHWMAHHS POJIM AKCMOMATHUKH TIPH
IIPOBEJICHUHN PACCYKICHUMN;

dbopMupoBaHHEe yMEHHUs BIIAJIETh METOJAaMH JOKA3aTEIbCTB M AJTOPUTMOB
peuieHusi, YyMEHUS WX IPUMEHSTH, MPOBOJAUTH JIOKA3aTEIIbHBIE PACCYXICHUS B
XOJI€ pEIICHHS] CTEPEOMETPUUECKHUX 3a71a4d U 3a/1a4 C MPAKTUUECKUM COJICPKAHUEM,
(¢opMupoBaHHe TIPEICTABIEHUS] O HEOOXOIMMOCTH  JOKa3aTeJIbCTB  MpH

CtpaHunua 213 48



00OCHOBAaHUY MAaTEMAaTUUYCCKUX YTBEPKACHUN M POJIM aKCMOMAaTHUKHU B TPOBEICHUA
JIEAyKTUBHBIX PAaCCyKJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYAJIBHBIX M  TBOPYECKHUX
CIOCOOHOCTEH 00ydJaromMXCsl, MO3HABATEIbHONW aKTHBHOCTH, MCCIIEIOBATEIBCKAX
YMEHUU, KpUTUYHOCTH MBIIUIEHUS, MHTEpPECA K U3YUYEHHUIO T€OMETPUH;

¢hopmupoBanue (QyHKIIMOHATBHON TI'PaMOTHOCTH, PEJICBAHTHONW T'€OMETPHU:
YMEHHUsSI PpACIIO3HABATh MPOSIBJICHUS] TE€OMETPUYECKHUX MOHSITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX JKU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUU NPYTHUX
YyU4eOHBIX MPEIMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEW,
MOJEJIUPOBAHUSI PpEaJIbHbIX CHUTYyallMd, HCCIEOBaHUS IIOCTPOCHHBIX MOJIEIEH,
WHTEPIpPETALMU OJTYUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COAEPKATEIBHBIMU JIMHUSIMH y4eOHOTo Kypca «I'eomeTpus» B
10-11 «kmaccax sBusaroTcs: «lIpsiMble M IUIOCKOCTH B IPOCTPAHCTBE»,
«MHororpanHukn», «Tema  BpameHus», «BexkTopel HW  KOOpAMHATBHI B
MPOCTPAHCTBE», «/IBMIKEHUS B IPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMM T'€OMETPUM Ha YTriyOJEHHOM YpOBHE OOydeHHUs B
10—11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHUpoBaHHE  JIOTUYECKHMX YMEHHMH  pacmpelnesnsieTcss He  TOJbKO  II0
COJIepKaTeNbHbIM JUHUSIM, HO U MO TogaMm oOyueHus. CoaeprxkaHue obpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHust denepanpbHOM paboueit
pOrpaMMbl, pacOpe/IeIEHHbIM IO ToAgaM OOY4Y€HHs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 94TOOBI KO BCEM OCHOBHBIM, MPUHIHUITHAIBEHBIM BOIPOCaM O0YYarOIIHECS
oOpamaiuch HEOAHOKPATHO. OTO MO3BOJSIET OPTraHU30BaTh  OBJIAJICHUE
r€OMETPUUECKUMU MOHATUSMHU U HaBbIKaMU MOCJIEAOBATEILHO U MOCTYNATEIbHO, C
COOJIIOICHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, 4 HOBbIE€ 3HAHMS BKJIIOYATh B OOIIYIO
CHCTEMY I'€OMETPHUUYECKUX IMPEACTABICHUN O0ydJaromuxcsl, paclIupsst U yriryOssis
e€, o0pa3ysl NpOYHbIE MHOXKECTBEHHBIE CBSI3H.

ITepexon kK U3yYEHUIO T€OMETPUH HA YIITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matk  ycinoBus aua  auddepeHmuanuu  OOydeHHs, MOCTPOCHUS
UHAUBUAYAJIBHBIX 00pa30BaTENIbHBIX MpOrpamMM, OOeCcHeuYuTh YIrIyOnE€HHOE
HW3y4E€HHUE Fe€OMETPHUHU KaK COCTaBJISIONIEd yueOHOTo nipeaMeTa «MaTremaTuka;

MIOJATOTOBUTH OOYYalOLIMXCS K MOPOJAOJDKEHUIO HM3YyYEHHUsT MaTEMAaTHUKH C
yu€ToM BBIOOpa Oynayieit mpodecchu, oOecriedruBasi MPEEMCTBEHHOCTh MEXKITY
001IM 1 podeCCHOHATBHBIM 00pa30BaAHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpus» Ha yriryOi€HHOM ypOBHE
orBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Heneno), B 11 kinacce — 102
yaca (3 yaca B HEJIeJIIO).
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COAEPKAHME OBYUYEHMUASA
10 KJIACC

IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHUSL  cTepeoMeTpur. Touka, TipsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUU:
aKCHMOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnono)keHue NOpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuieJibHble M CKpeluBaromuecss npsmble. [Ipu3sHakum CKpelmuBaronuxcs
npsiMeix. [TapannenbHOCTh NPAMBIX U IUIOCKOCTENW B IIPOCTPAHCTBE: NapAJUICIbHBIE
HpsIMBIE B IIPOCTPAHCTBE, NTAPAJLIICIIbHOCTD TPEX MPAMBIX, NAPpAIUIEITBHOCTD IPSMOU
n 1ockoctd. [lapannenbHoe M LEHTPAIBHOE IPOEKTUPOBAHUE, H300pakKeHUe
¢uryp. OcCHOBHBIE CBOMCTBa MNapajUIEIbHOIO MPOEKTUpOBaHUs. M300pakeHue
(¢buryp B mapaniesbHON NPOEKUUU. YTIIbl C COHANPaBICHHBIMUA CTOPOHAMHU, YIOJ
MEXJy MNPsIMBIMU B MPOCTpaHCTBE. llapanienbHOCTh MIOCKOCTEN: HapaiebHbIe
IUIOCKOCTH, CBOMCTBA rnapajuieJIbHbIX IUIOCKOCTEH. IIpocrenmmue
MPOCTPAHCTBEHHbIE (UTYpHl HaA IUIOCKOCTH: TETpadAp, IapajuieeIune]I,
IIOCTPOCHUE CEYCHUM.

IleprieHIMKYIAPHOCTD ONPSIMON M INIOCKOCTH: HNEPNEHAUKYISPHBIE TIPSIMbIE B
IIPOCTPAHCTBE, IIPsIMbIE IapajuIeJIbHbIE W NEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK IMEPIEHAUKYISPHOCTH IIPSIMOM M INIOCKOCTH, TeOopeMa O MNpsIMOHU

NEPHEHANKYISIPHOMN IUIOCKOCTH. OpTtoronanpHoe IIPOEKTUPOBAHHUE.
[lepnenauKyJISIp 1 HAKJIOHHBIE: PACCTOSHUE OT TOYKH IO MJIOCKOCTH, PACCTOSIHUE
OT mOpsMOM [0  IUIOCKOCTH, MNPOEKIus  (GUrypsl  Ha  TJIOCKOCTb.

[lepneHaUKYISIPHOCTE  IUIOCKOCTEW: NPHU3HAK  NEPIEHAUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX NepueHAUKYIIpax.

Yrael B IPOCTPAHCTBE: YroJl MEXKAY NPSMOU M IUIOCKOCTBIO, ABYI'PAHHBIN
YTroJi, JMHEWHBIN yIrojl ABYI'PAHHOTO yrya. TpEXIpaHHBIM U MHOI'OTPDAHHBIEC YTJIBIL.
CpoiicTBa INIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKHX U
JIBYI'PaHHBIX YIJIOB TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl
TpEXIPaHHOIO yrJIa.

MHoOrorpaHHuKH

Bunbl MHOrorpaHHuKOB, pa3BEépTka MHororpanHuka. [Ipusma: n-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasi U TMOJIHASI TOBEPXHOCTh MPU3MBIL.
[Mapannenenunen, OpsSIMOYTrOJbHBIA  MapajuleJieNWIlel W  €ro  CBOWMCTBA.
Kparyaiiimue myTH Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Diiepa.
IIpoctpanctBennass Teopema Iludaropa. Ilupamupma: n-yrompHass nUpamuia,
npaBWibHasT W yceu€HHass nupamunbl. CBoiicTBa pEéObep M OOKOBBIX TIpaHel
npaBuiabHOW nupamuiabl. [IpaBuiibHBIE MHOTOrpaHHUKU: MOpaBUJIbHAs IIpU3Ma U
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NpaBWJIbHAsT IMpPaMHIA, NOpPABUIbHAS TPEYroOJIbHAsE NHUpPaMHUAa W NOPABUIbHBIN
TeTpadap, KyO0. IlpeacraBieHne ©O TNPaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’ap,
JOJECKadIp U UKOCadIp.

Bpruncienue »JI€MEHTOB MHOTOTPAHHHKOB: pEOpa, IaWaroHaid, YTJIbL
[momanes OOKOBOIT MOBEPXHOCTH M TIIOJHOW TMOBEPXHOCTH NPSMON NPHU3MEIL,
IUTONIA/Ib OCHOBAaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOWM TIPU3MBIL.
Inomaaes OOKOBOM NOBEPXHOCTHM U IOBEPXHOCTH MPABWIHBHOW NHUPAMUJIBL,
TeopeMa O IUIOIIAAN YCEYEHHOU NTMPaMU/Ibl.

CuMmMmeTpussi B  NPOCTPAHCTBE. ODJIEMEHThl CUMMETPUM  MOPABUIBbHBIX
MHOTOTpaHHUKOB. CHMMETpHUsi B IIPaBWJIBHOM MHOIOTPAHHUKE: CHUMMETpPUS
napajuiejienune1a, CUMMETPUs NPABWIBHBIX IIPU3M, CHUMMETPUS NPABUIBHOM
MUPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIC, COHAIIPABJICHHBIE MW IMPOTUBOIIOJI0XKHO
HalpaBJICHHbIE BEKTOPHIL. PABEHCTBO BEKTOPOB. [I€UCTBUS C BEKTOPAMU: CIIOKEHUE
1 BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yncino. CBOMCTBa CIIOKEHUsI BEKTOPOB. CBOMCTBAa YMHOKEHHUs BEKTOPA HA YMUCJIO.
[lonsitne kommuaHapHble BEKTOpbI. [Ipu3HaK KOMMIaHApPHOCTH TPEX BEKTOPOB.
IIpaBuno mapannenenunena. Teopema O PaslOKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKTtopam. lIpsimoyrosibHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunarel BekTopa. CBsizb MEXAYy KOOpAMHATAMH BEKTOpa U
KOOpAWHATAaMH TOYEK. YToJl MexXay BekTtopaMu. CkalasipHOe IPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Teisa BpaleHus

[NonsaTHsa: UUIMHApPUYECKAass TMOBEPXHOCTb, KOHHYECKas ITOBEPXHOCTS,
cepuueckass MNOBEPXHOCTb, oOOpasyromue TMoBepxHOocTed. Tema BpaleHus:
HWIMHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzammMHOE pacrionioxeHue
chepsl M IUIOCKOCTH, KacaTejbHasi IUIOCKOCTh K cdepe. M3obpaxkenue Tei
BpalleHUsl Ha IUIOCKOcTU. Pa3BépTka nmwimHapa u konyca. Cummerpust cepsl u
mapa.

O6BéM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
NPsSIMOYTOJIBHOTO Mapajuienenurena u ciaeactsuss u3 Heé. OO0BEM mnpsiMod U
HAaKJIOHHOW TPU3MBI, WIHHAPA, TUPaMUIbl U KoHyca. O0BEM IIapa U MIapoBOTO
CEeTrMEeHTa.

KomOunarmuu Ten BpallleHHss U MHOTOTpaHHUKOB. lIpu3ma, BmmcanHasi B
LWIMHIpP, ONHCaHHas oOkojdo wnwiuHapa. Ilepeceuenue cdepbl u mapa ¢
ockocteio. Kacanue mapa u cepsl miaockocThio. [loHsITHE MHOrOrpaHHuKa,
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OIMMCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOW B MHOTOIPAHHUK WU TEJIO
BpaIleHUsI.

ITnomaaer MOBEPXHOCTH MUJIMHIPA, KOHYCa, IIomaas cepbl U e€ JacTei.
I[Tomo6ue B mnpoctpancTBe. OTHOMIEHHWE OOBEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonooueix ¢uryp. IIpeobpazoBanme momgoOusi, TroMmoTeTHs. Pemenue 3amad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoenue ceuyeHnii MHOIOTPAaHHUKOB U TEJ BPALICHUS: CEUEHUS LIUJIMHApA
(mapanienbHO W MEPIEHAUKYISPHO OCH), CEYCHHUs KoHyca (mapajuiejbHbIe
OCHOBaHMIO M MPOXOJISIIIINE YEPe3 BEPIINHY ), CEYCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHUM: METOJI CJIeIOB, METOJI BHYTPEHHEro MPOCKTUPOBAHUSI, METOJ MEepPeHOoca
CEeKyIIeH IIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

Bextopel B mnpoctpaHcTBe. Omnepauuu Haja —BeKTopaMu. BekTopHoe
YMHOXE€HHE BeKTOpoB. CBoiicTBa BEKTOPHOrO yMHOXeHus. I[IpsmoyronbHas
cucTemMa KoopAuHat B npocTtpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
nmo 6asucy. KoopamHaTHO-BEKTOPHBIM METOJI NPU PEHICHUH T€OMETPHUUECKUX
3aj1a4.

JIBn:KeHus1 B IPOCTPAHCTBE

JIBmkenus mpoctpaHcTBa. OToOpakeHus. JIBH)KEHHS U paBEHCTBO (uryp.
OO6mme cBoicTBa JBMKEHUNW. Buabl AOBWXKEHUM: TapajUlelbHBIA TIEPEeHOC,
LIEHTpaJIbHAs CUMMETpPHUs, 3€pKajibHass CHUMMETPHs, MOBOPOT BOKPYT MPSMOI.
IIpeoOpazoBanus moaodus. [Ipsimast u chepa Ditnepa.
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NJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIBTATHBI

1) rpaxxaaHcKoe BOCIMTaHMe:

cpopMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIUHN O00YYaAOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4YJ€Ha  POCCHUHCKOro  oOIecTsa, MpEACTaBICHUE O
MaTeMaTUYEeCKUX OCHOBAxX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH,
NpoIenyp TpakAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI W JIPYTroe€), YMEHHUE
B3aUMOJEMCTBOBATh C COLMAJIBHBIMM MHCTUTYTaMHU B COOTBETCTBUM C HX
(GYyHKUMSMU U Ha3HAYEHHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCHHCKON T'pa)kKJIaHCKOW WMJICHTUYHOCTH, YBAXKCHUS K
MNPOLIJIOMY M HACTOSIIIEMY POCCUMCKOM MAaTE€MaTHKH, [IEHHOCTHOE OTHOIIECHUE K
JOCTUIKEHUSIM POCCUMCKHX MAaTEMAaTHKOB U POCCUMCKOU MAaTEMAaTHYECKON IIKOJIBI,
HMCTIOJIB30BAHNE JTUX JOCTIXKEHHH B JIPYyrHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOro Haponaa, cpopMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUsI, dTUYECKOTO IOBEJCHMS, CBA3AaHHOIO C MPAaKTHYECKUM
NIPUMEHEHUEM JOCTMI)KEHUM HAyKM U JESITEIbHOCTHIO YYEHOIO, OCO3HaHHE
JIMYHOTO BKJIAJ1a B MOCTPOECHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

3CTETUYECKOE OTHOUIECHHE K MHPY, BKJIIOYAsI JCTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PacCy>XACHUH, BOCIPUUMYINBOCTD
K MaT€MaTUYE€CKHM acIIeKTaM Pa3jIUYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnuTAHME:

cpOopMHUPOBAHHOCTH YMEHMSI IIPUMEHSITh MaT€eMaTH4YeCKHe 3HaHUS B
HMHTEepecax 3/I0pOBOTo U 0€30I1acHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3J/IOPOBBIO (310pOBOE MHUTaHUE, COAJAHCUPOBAHHBIN PEXUM 3aHITUU U
OTIIbIXa, perysipHas (pu3ndecKasi akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IPU 3aHITUAX CHOPTUBHO-03J0POBUTEIBHON AESITEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHHUE:

FOTOBHOCTh K TPYHdy, OCO3HAaHWE IIEHHOCTH TPYHOJIIOOWS, HWHTEpEC K
pazmuaabM  cpepam  mpodeCCHOHATBHON  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ NPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pean30BBIBAaTh COOCTBEHHBIC >KW3HEHHBIC TUJIaHBI,
FOTOBHOCTb M CIIOCOOHOCTh K  MaTeéMaTH4yecKoMy  OOpa3oBaHUIO  H
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caMooOpa30BaHHI0O HA MPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTH K aAKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTUYSCKOW HAIIPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOU KYyJIbTYphl, TOHHUMAaHHUE BIIUASHUS
COIMAJIbHO-OKOHOMHUYECKUX IPOLIECCOB HAa COCTOSIHME MPUPOJIHON M COLMATIbHOU
Ccpenbl, OCO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIJIeM, OPUEHTAIIHS
Ha TIPUMEHEHHE MaTeMaTHUYECKUX 3HAHWUW JUIsI pelIeHUs 3ajlad B 00JacTu
OKpY>Kalolen cpenpl, MIaHUPOBAHUWE TOCTYNKOB M OIIGHKH HX BO3MOXKHBIX
MOCJIEJICTBUN JJIs1 OKPY’KaIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKH W  OOIIECTBCHHOW  TNPAKTHUKHA, TMOHUMAaHUEC
MaTeMaTUYECKOW HAyKH Kak c@epbl UYEIOBEYSCKOU HeSITEIIbHOCTH, JTAaIoOB €&
pa3BUTHUST M 3HAYUMOCTH JJisl Pa3BUTHS UMBWIM3AIMM, OBJAJCHUE SI3BIKOM
MaTeMaTUKU M MaTEMaTH4YEeCKOW KyJIbTypOll KaK CpEJICTBOM IIO3HAHUS MHpA,
FOTOBHOCTh OCYIIECTBJIATh MNPOSKTHYIO W HCCIEIOBATEIbCKYIO IESITEIHHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe 1elCTBHUSA

ba3oBble Jjornyeckue 1eMCTBUA:

BBISIBJISATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEeMaTHYECKHUX
OOBEKTOB, TMOHSTHUM, OTHOLIEHUW MEXJIy [MOHATUIMH, (OPMYIUPOBATH
OIpeIesICHHs TIOHSITHM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINH,
OCHOBAHWUS TSI 000OIIEHUSI U CPABHECHUS, KPUTEPHUH TPOBOIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (OPMYIHpPOBaTH W  MPeoOpa3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIFHBIC, CAUHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJIAATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U NIPOTUBOPEUMS
B (hakTax, NaHHBIX, HAOJNIOJCHUAX W YTBEP)KACHMSIX, Mpejaratb KpUTEPUU IS
BBISIBJIEHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;

JleJIaTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAyKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIIOUEHUH MO0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIFHO JI0Ka3aTeJIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BRICTPANBATh apryMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>XICHUS U BHIBOBI;

BBIOMpPATh CHOCOO pemieHuss y4eOHOW 3amadn  (CpaBHHUBATh HECKOIBKO
BapMaHTOB  pELICHUs, BBIOMpAaTh Hawbolee TMMOAXOINAIMHA ¢  y4ETOM
CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble ucciieaoBaTeJabLCKHUE JeHCTBUA:
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HCTIOJIL30BaTh BOMPOCHI KaK HWCCIEIOBATEIILCKU WHCTPYMEHT ITO3HAHUS,
dbopMmynupoBaTh  BOHOPOCHI,  (PUKCHPYIONIME  NPOTUBOpEUHE,  Mpoliiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POpMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

MIPOBOJAUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAaHHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 0ObEeKTa, sSIBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]1y OOBEKTaMHU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (opMyaupoBaTh OOOOIIEHHS U BBIBOABI IO pe3yjbTaTam
MPOBENEHHOIO  HAONIONEHHS, HCCIIENOBaHUs, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U OO0OIICHUH;

MMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKXKe BBIABUTATH
MPEANOI0KEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ ungpopmanmeii:

BBISIBIISITh 1€(UIIATH MHPOPMAIIMH, TAaHHBIX, HEOOXOAMMBIX IS OTBETAa Ha
BOMPOC U JIJISI pEIICHUS 3a/1a4H;

BBIOMpPATh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBAThH,
CHUCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH MH(POPMAILUIO PA3JIUYHBIX BHUIOB U
(hopM 1pesicTaBIEHUS;

CTPYKTYpPUPOBaTh HH(OOPMAIMIO, TPEACTABISATh €€ B pa3InyHbIX (opMmax,
WUTFOCTPUPOBATH TpapUUSCKH;

OIICHUBATh HaIEKHOCTh nHGOpMaITUN o CaMOCTOSITEIILHO
cpopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHBepPCAJIbHBbIE YUeOHbIE TeHCTBUS

Oo01menue:

BOCIIPUHUMATH U (POPMYJITUPOBATH CYKJICHHUS B COOTBETCTBHUU C YCIOBHUSMH U
[eJIsIMA  OOIIEeHUsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOKD TOYKY 3PCHUS B
YCTHBIX W TMCbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHHS I10 XOJy PEIICHUs 3aJauu,
KOMMEHTHPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B X0Jic OOCYXXISHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBlI,
poOJIeMbl, pelIacMoN 3ajla4y, BbICKA3bIBATh WJICH, HAIICJICHHBIC Ha IIOHUCK
peIICHUs, COMOCTaBISATh CBOW CYXICHHS C CYXICHUSIMH APYTHX YYaCTHUKOB
JHajiora, oOHapy>KMBaTh Pa3JIMUYUC U CXOJCTBO IIO3MIIMH, B KOPPEKTHOH (opme
(bopMysIpOBaTh Pa3HOTJIACHS, CBOM BO3PAKCHUS

MPEACTABIISATh PE3yIbTAaThl PEIICHUs 3aJ1a4d, SKCIEPUMEHTA, UCCIICIOBAHUSI,
MMPOEKTa, CaMOCTOSTCIILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3a7ad
MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepCca/IbHbIE yYeOHbI€E 1eiliCTBUS
Camoopranuszanus:
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COCTaBJIATH IUIAH, aJITOPUTM PEIICHUs 3aJauM, BBIOMPATh CIIOCOO PEIIEHHUS C
YU4ETOM MUMEIOLIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ YIETOM HOBOW HH(pOpMAINH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIA HHTEJIJIEKT:

BJIAJICTh  HABBIKAMHM  TIO3HABATEILHOW  pediIeKCMU  KaKk  OCO3HAHUs
COBEpIIAEMBIX JEUCTBUI U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa PpeIIeHUs
MaTEeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELICHUHU 3aJ]1a4H,
BHOCHUTh KOPPEKTUBBI B JI€SITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX,
HaWJICHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pPe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHATh HPUUYUHBI
JIOCTH)KEHUS WIM HEJIOCTHXKEHUS PE3YJIbTAaTOB JAESITEIBHOCTH, HAXOJUTh OIIHOKY,
JIaBaTh OLEHKY NPUOOPETEHHOMY OTBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IIOHMMAaTh U MCHOJb30BaTh MPEUMYILIECTBA KOMAHIHON W WHAWUBUIYaJlbHOU
paboThl TIpU  pelIeHMH YYeOHBIX 3aJad, HOPUHUMATh I€Jb COBMECTHOMU
JIeSITENIbHOCTH, IIJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM palOTHI, pacHpenensiTh
BUIIbI paboOT, JoroBapuBaThcCsi, OOCYXIaTh TMpoIEecC U pe3yjbTaT padoThl,
00001aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX GopMax paboThl (0OCyXIeHUsl, OOMEH MHEHHH,
«MO3rOBbI€ LITYPMbD» W HWHBIE), BBIIOJHATH CBOI 4YacTb pabOThl U
KOOPAUHUPOBATH CBOM JEUCTBUS C APYIMMU YICHAMHM KOMaH]bl, OLIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMU MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYAaCTHUKAaMHU B3aUMOJEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 kjacca o0yJaronuiics Hay4YnuTCs:

e CcBOOOJHO OIIEPUPOBATH OCHOBHBIMHM MOHSTHUSIMU CTEPEOMETPUU TPHU
pEeLIeHNH 3a7a4 U NPOBEICHUN MAaTEMaTUUECKUX PACCYKACHUIL;

® [PUMEHSATH AKCMOMBI CTEPEOMETPUM U CJEJICTBUSI U3 HUX HPU pPELICHUU
reOMETPUUYECKUX 3a/1a4;

e iaccu(UUIMUPOBATH B3aMMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEM B MPOCTPAHCTBE, MPSIMBIX U MJIIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C yIJIJaMHM B
MPOCTPAHCTBE: MEXJIY HOpPSMBIMH B MPOCTPAHCTBE, MEXIY HOPSAMOU H
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATHSIMU, CBA3aHHBIMH C MHOTOTpaHHUKAMH;

CtpaHuvua 10 u3 48



e CBOOOAHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpHU3Ma,
nupamMuia, NpsiIMOyTroJbHBIN Napajuiesaenunes, Kyo0);

e iIaccUPUUIMUPOBATH  MHOTOIPAaHHUKH,  BbIOMpass  OCHOBaHHMS  JUIS
KJjaccupuKaluu;

e CBOOOAHO OINEPUPOBATh TMOHATUSIMHU, CBS3aHHBIMA C  CEUYCHHUEM
MHOTOTPaHHUKOB TIJIOCKOCTHIO;

® BBINOJTHATH rapajieabHOE, LEHTPAITLHOE " OpPTOTOHAJIBHOE
MPOEKTUPOBaHNE (PUTYP HaA IUIOCKOCTH, BBIMOJHATH M300pakeHus ¢Guryp
Ha TIJIOCKOCTH;

® CTPOWTH CEUCHUS MHOTOTPAHHHUKOB Pa3JUYHBIMU METOJAMH, BBITIOIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

® BBIUNCIATH IUIOMIAJAM  IIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpHU3Ma,
nupaMuaa), TCOMETPUIECKUX TEJl C MPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEpPUPOBATh MOHITUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OChb M TUIOCKOCTh CHUMMETPHH, IIEHTP, OChb U IUIOCKOCTH CHMMETPUH
urypsr;

e CBOOOJHO ONEPUPOBATH MOHATHSMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HaJl BEKTOPAMU;

e pemaTrek 3a7adyd Ha JIOKA3aTEeIIbCTBO MAaTEMAaTHYECKHUX OTHOIICHHH U
HAaXOXXJCHUE T€OMETPHUYECKHUX BEIIMYMH, MPUMEHSS W3BECTHBIE METOIBI
MPHU PEIICHUN MAaTEeMAaTHUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

® TMPHUMCHSTH TMPOCTEUIINE NPOTPAMMHBEIC CPEICTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PEIIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

e u3BJIEKaTh, MNPeoOpa3OBBIBAaTh W HWHTEPIPETUPOBATH HHOOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTrypax, NOPEACTaBICHHYIO Ha
YepTekax U pUCYyHKaXx;

e [IpUMEHSATH IIOJy4YEHHBbIE 3HAHUS Ha TMpaKTUKE: CpaBHUBaThb U
aHAIIM3UPOBATh peajbHBbIE CUTYyallMH, MTPUMEHSITh HU3yUYEHHBIC TOHSITUS B
Mpoliecce TMOMCKAa pELIeHUus MaTeMaTH4ecKh cPopMyIUpOBaHHOH
npoOJIeMbl, MOJIJIMPOBATh pEaJbHbIE CHUTYyallUM Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BATh IOCTPOSHHBIE MOJIEIM C HMCHOJIB30BAHUEM I'€OMETPHUUYECKUX
MOHSTHI W TeopeM, armapara ajreOpbl, pemaTh MPaKTHYSCKHUE 3aJadu,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUYSCKUX BEIIMYHNH;

® UMETh MPEACTAaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTUS TEXHOJOTHM.

K koniy 11 kj1acca oOy4aronmiicss HayYuTCs:
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CBOOOJHO OIEPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C IWJIMHIPHUYECKOM,
KOHUYECKON ¢ C(HEepUYeCKOl TMMOBEPXHOCTSIMHU, OOBSCHATH CIIOCOOBI
MOJTyYCHUS,

OIIEpUPOBATH MOHITHUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIllCHUs: [UIUHAPOM,
KOHYCOM, c(hepoil 1 1apom;

pacmo3HaBaTh Teja BpamleHus (MWIMHADP, KOHyC, chepa W Imap) u
OOBSCHATH CIIOCOOBI TTOJTYYCHUS TEJI BPAIICHHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACTIOIOKEHHE CPEepbl U TIIOCKOCTH;
BBIYUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpAaICHUS,
00BEMBI M TUIOMIAAX TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BpaIICHUS,
TeOMETPHUUECKHUX TEJI C TPUMEHEHHUEM (POpMYyIT;

CBOOOHO OIEpPUPOBATh MOHATUSMU, CBSI3aHHBIMU C KOMOMHAILIUSAMHU TeEJ
BpAIllEHUs] U MHOTOTPAaHHUKOB: MHOI'OI'paHHMK, BIUCAHHBIM B cdepy u
OTMCAHHBIN OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHHUK WJIHA TEJIO
BpaIlCHUS,

BBIYHMCIIATH COOTHOLICHUSI MEXKY TUIOIMIAAIMU TOBEPXHOCTEH U 00BbEMaMu
HOJOOHBIX TEI;

n300paxaTh wu3y4daemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUJ CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUS TeJ BpalllCHUS;

W3BJIEKaTh, WHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHOOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTrypax, NPEACTaBICHHYI Ha
YepTekax U pUCYHKaXx;

CBOOOTHO OTIEPUPOBATH MTOHSITUEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH OINEpalii HaJl BEKTOPaMU;

3a71aBaTh IJIOCKOCTh yPAaBHEHUEM B JICKAPTOBOU CUCTEME KOOPIMHAT;
pemaTh TeOMEeTPUIECKUE 3a/1a9i Ha BBIYMCIICHHUE YTIIOB MEXIY MPSIMBIMU
U TUTOCKOCTSIMHM, BBIYMCIICHHWE PACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B
1I€JIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAWHATHOTO METO/Ia IPU PEIICHUH;
CBOOOJHO OIEPUPOBATH TMOHATHSIMHU, CBA3aHHBIMHU C JIBHJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUYKCHUII;

BBIMIOJTHATh M300paKCHUST MHOTOTPAaHHUKOB U T BpalIeHUs MOpHU
napajuieJibHOM  MEpPeHOCe, LEHTPAJIBHOM CHMMETPHUM, 3€pKaJIbHOU
CHUMMETPHH, IPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHusl MOI00HS;
CTPOUTH CEYCHHUS MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS LIIMHIPA
(mapayuienbHO M HNEPIEHANKYIISIPHO OCH), CEUYeHUsI KOHYyca (TapauieabHbIe
OCHOBAHMIO U MPOXOJSIINE YePE3 BEPIINHY), CEUSHUs 11apa;
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HUCIIONB30BaTh METOABI IIOCTPOCHMS CEYECHUM: METOJ CJICIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TNIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS;

NPUMEHSITh T€OMETpUYEecKre (PaKThl JUISI PEIICHUS] CTEPEOMETPUUYECKHUX
3a1a4, NPEAIOJararoliuX HECKOJIbKO IIaroB pPEUICHUS, €CIU YCIJIOBHA
MMPUMEHEHHUS 3a/IaHbI B SIBHOW W HEIBHOU Gopme;

peuaTth 3aJadd Ha J0Kas3aTeJIbCTBO MATEMATHUYECKHMX OTHOLIEHUW U
HaXO0XXJ€HUE TEOMETPUYECKUX BEITNYNH;

IIPUMEHITh NPOTrPaMMHBIE CPEACTBA U DBJIEKTPOHHO-KOMMYHMKAIIMOHHBIE
CHCTEMBI IPH PELUICHNUU CTEPEOMETPUYECKUX 3a1a4;

IPUMEHATh  IIOJy4YEHHbIE  3HAaHWS  HA  [pakTHUKE:  CPaBHUBATh,
aHAJIU3UPOBATh U OLICHUBATh PEAJIbHBIC CUTYalluH, IPUMEHITh U3Yy4YEHHBIC
IIOHATHUS, TEOPEMBI, CBOWCTBAa B M[pOLECCE IIOUCKAa  pELICHUsA
MaTeMaTU4YECKH chopMyIUpPOBAHHOMN Mpo0JIeMBl, MOJIENTMPOBATh
pE€aJIbHbIE CUTyalluM Ha SI3bIKE T'€OMETPHM, HCCIIEA0BAaTh MOCTPOCHHBIE
MOJENN C MCHOJIb30BAHUEM TI'€OMETPUUYECKUX IIOHSITUW W TEOPEM,
anmapara anreOpbl, pemars MPaKTUYeCKUe 3aJadd, CBS3aHHBIE C
HaXO0XXJIECHUEM I'€OMETPUUECKUX BEIIMYNH;

UMETh IIpeACcTaBJeHHUs] 00 OCHOBHBIX JTalax pPa3BUTHS I€OMETPUM Kak
COCTaBHOMI YacTH (pyHIAMEHTa Pa3BUTUS TEXHOJOTHH.
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TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NPOrpaMmbIl

BeeneHue B ctepeomMeTpuio
BsaumHoe pacrnosioxeHue IpsMBIX B
MPOCTPAHCTBE
[MapannenpbHOCTh NPSAMBIX U TUIOCKOCTEN B
NIPOCTPAHCTBE
IlepnieHAUKYIAPHOCTD NPSAMBIX U
MJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIBI U PACCTOSIHUSA
MHororpaHHUKH
BexTops! B pocTpaHcTBE
IToBTOpEeHue, 06001IEHNE U CUCTEMAaTH3alIHS
3HAaHUHU
OBHIEE KOJIMYECTBO YACOB II1O
ITPOI'PAMME

KoandecTBo 4acoB

KoHTpoabHbI IlpakTuyeckue
Bcero
e padoThbI padoThl
23 1
6 1
8
25
16 1
7 1
12
5 2
102 6
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[V, I SN VS N O]

11 KJIACC

Ne ni/m

HaumenoBaHue pa3nesioB u
TeM NPOrpaMMbl

AHanuTH4YecKasi TeOMETPHs
IToBTOpEeHUE, 0000IICHHE U
CUCTEMATH3alM 3HAHUI
O0BEM MHOTOTpaHHUKA
Tena Bpamenus

ITnomaau mOBEpXHOCTH U
00BEMBI KPYTJIIBIX TEJT
JlBr>KeHUs

IToBTOpEeHue, 06001IeHUE U
CUCTEMATH3alM 3HAHUI

OBIIEE KOJIMYECTBO HYACOB I1O
ITPOI'PAMME

KoanyecTBO 4acoB

Bcero

15
15

17
24

17

KoHTpoJabHBbI
e padoThbI

IIpakTnyeckn
e padoThbl

CtpaHuua 1513 48



IMOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Ne

T
/i eMa ypoka

OcHOBHBIE paBUIa
n300pa’keHNs] Ha PUCYHKE
TIJIOCKOCTH, NapaJlJICJIbHbIX
MPSIMBIX (OTPE3KOB),
CepeInHBI OTpe3Ka
[lonsTHs cTepeomMeTpun:
TOYKa, IpsiMasi, INIOCKOCTb,
npocTtpancTBO. OCHOBHBIE
MpaBuia M300paKeHUS Ha
pHUCYHKE TUIOCKOCTH,
mapajuieIbHBIX TPSAMBIX
(oTpe3koB), cepeqUHBI
OTpe3Ka

ITonsATHsA: nepecekaronecs
IUTOCKOCTH,
IepeceKaroumecs npsmas u
IUIOCKOCTB;
MOJyIPOCTPAHCTBO
ITonsatus: nepecekaromuecs
IUTIOCKOCTH,
MepeCceKaromecs npsmas u
ILUTOCKOCTE;

IOy IIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThI

IIpakTH4ecku
e padoThI

Jarta
U3y4YeHus

02.09.202
3

05.09.202
3

07.09.202
3

09.09.202
3

CtpaHuua 16 n3 48



10

MHororpaHHUKY,
n300pakeHre MPOCTEHIITIX
MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYOIIUX
00BEKTOB
MHororpaHHUKY,
U300pakeHne NPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUU U
MIEpBBIEC CICACTBHS U3 HUX

AKCHOMBI CTEPCOMECTPUU U
HICPBLIC CICACTBUA U3 HUX

AXCHUOMBI CTEPEOMETPUH U
TICPBBIC CIICACTBUA U3 HUX.
CriocoObl 3aJ1aHUs TIPSAMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTRBE.
OO0o3HaYeHUs TIPSIMBIX U
TUIOCKOCTEN

H300paxeHne cedeHuit
NUpaMuIbl, Kyoa u
MIPU3MEBI, KOTOPEIS
MPOXOJISIT Yepe3 ux pédpa.
H306paxkeHne nepeceucHus
MMOJTyYCHHBIX TIIOCKOCTEH.
PackpammuBanue

12.09.202
3

14.09.202
3

16.09.202

3

19.09.202
3

21.09.202
3

23.09.202
3

Ctpanuua 17 s 48



11

12

13

14

MOCTPOEHHBIX CEYECHUM
pa3HBIMH IIBETaMHU
H300paskeHne cedeHnit
MUPaMUIEI, Ky0a u
MIPU3MBI, KOTOPEIS
MPOXOST Yepe3 ux péopa.
N306paxeHne nepeceuecHus
MMOJTyYEHHBIX TIJI0OCKOCTEH.
PackpammBanue
HOCTPOEHHBIX CEYECHUM
pa3HBIMH IIBETaMHU
H300pakeHne cedeHuit
NHUPaMUIIbI, Ky0a u
MIPU3MBI, KOTOPEIE
MPOXOJISIT Yepe3 ux péopa.
H300pakeHue repeceueHust
MTOJTyYEHHBIX TIIIOCKOCTEH.
PackpammBanne
IMOCTPOEHHBIX CEUECHUN
pa3HBIMHU IIBETAMHU
H300pakeHne cedeHuit
MUpaMHuIbl, Kyda n
MIPU3MEBI, KOTOPEIS
MPOXOJIAT Yepe3 ux péopa.
H306paxkeHne nepeceucHus
MOJy4YEHHBIX IIJIOCKOCTEH.
PackpammBanne
MOCTPOEHHBIX CEYCHUM
Pa3HbIMHU LIBETaAMU

Merton crenoB A

26.09.202
3

28.09.202
3

30.09.202
3

CtpaHunua 18 u3 48



15

16

17

18

19

20

IIOCTPOCHUA CCUYCHUM

Meto cinenoB st
MOCTPOEHHUS CEUECHUIA.
CaBoiicTBa nepeceuyeHui
NPSIMBIX U IIJIOCKOCTEN
Merton crnenos aJist
TMTOCTPOCHHUST CEUCHUI.
CBolicTBa nepeceveHuit
OPSAMBIX U TUNIOCKOCTEH
ITocTpoenue ceueHnii B
nupamue, Kyoe no tpém
TOYKaM Ha pEéOpax.
Co3nanue BEIHOCHBIX
yepTeKel U 3aIlHCh 1IaroB
ITOCTPOCHMUS

IToctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3naHue BBIHOCHBIX
yepTeXel U 3aIllCh 1I1aroB
MOCTPOEHHUS

IToctpoeHnue ceueHmii B
nupamuze, kyoe no Tpém
TOYKaM Ha pEopax.
Co3nanre BBIHOCHBIX
yepTeKel U 3aluCh MIaroB
IMOCTPOEHHUS

ITocTpoenue ceuennii B
nupamuge, kKyoe no Tpém

04.10.202
3

05.10.202
3

07.10.202
3

11.10.202
3

12.10.202
3

14.10.202
3

18.10.202

CtpaHnua 19 n3 48



21

22

23

24

25

TOYKaM Ha pEopax.
Co3naHne BBIHOCHBIX
yepTeKel U 3alucCh IM1aroB
ITIOCTPOCHHUS

IToBTOpEeHUE MITAHUMETPUH:

Teopema o
MPOHOPIMOHATBLHBIX
otpeskax. [Tomobue
TPEYroJIbHUKOB

IToBTOpEHUE NITAHUMETPUH:

Teopema Menemnas.
Pacuets! B ceueHusIx Ha
BBIHOCHBIX YepTeKax.
Hcropust pa3BUTHSA
IUTAHUMETPHUH U
CTEpEOMETPUHU
KontposnpHas pabora

" AKCHOMBI CTEpEOMETPHUH.
Ceuenus"

BzaumHoe pacronoxxeHue
MPSIMBIX B TIPOCTPAHCTBE.
CkpemmBaronmecs
npsimMble. IlpusHaku
CKpELINBAIOIINXCS
npsimbix. [lapannensHbie
MpsiMbIE€ B POCTPAHCTBE
Teopema o cyliecTBOBaHUN
U CIUHCTBECHHOCTH HpHMOﬁ
napajuieJIbHOU JaHHOMU
MPSIMOU, TIPOXOISITIIEH

19.10.202
3

21.10.202
3

25.10.202
3

26.10.202
3

08.11.202
3

CtpaHunua 20 n3 48



26

27

28

29

30

yepes TOUKy IPOCTPaHCTBa
U HE JIeKaIlel Ha JaHHO
npsimoii. Jlemma o
epeceyeHuu
napasuieIbHbIX IPAMBIX
IJIOCKOCTBIO
ITapannenbHOCTB TpEX
npsimbIx. Teopema o Tpéx
napasuieibHbIX IIPSAMBIX.
Teopema o
CKPEILIMUBAIOIIMNXCSA TPAMBIX
ITapannensHoe
MMPOEKTUPOBAHUE.
OcHOBHBbIE CBOHCTBA
rnapasieabHOIo
MPOEKTUPOBAHUS.
M300paskeHue pa3HbIX
dburyp B mapauienbHOR
MPOEKLUHU

LlenTpanbHas poeKIusl.
VYroi ¢ coHanpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXKAY
MPsIMBIMU

3amaun Ha 1OKa3aTEIbCTBO
U UCCJIEJOBaHUE,
CBSI3aHHBIE C
PaCIIOJIOKCHUEM IIPSIMBIX B
MPOCTPAHCTBE

IMonsiThsi: mapanaensHOCTh
MPsIMOM U TIJIOCKOCTH B

09.11.202
3

11.11.202
3

15.11.202
3

16.11.202
3

18.11.202

CtpaHuua 2113 48



31

32

33

34

35

npocrtpaHcTBe. IlpusHak
MapauIeIbHOCTH MPSIMOU U
miockoctu. CBoiicTBa
rnapasuieIbHOCTH OPsIMOM 1
IUIOCKOCTH
I'eomeTpuueckue 3axaun Ha
BBIYUCIICHUE U
J10Ka3aTesbCTBO,
CBSI3aHHBIE C
napasuieIbHOCTBIO IPSMBIX
U IJIOCKOCTEH B
MPOCTPAHCTBE
ITocTpoenue ceuenus,
MPOXOJSIIIEro Yepes
JaHHYIO MPSIMYIO Ha
yepTexe U NapajieIbHOIo
apyro# npsimoii. Pacuér
OTHOIIICHHAM
[NapannenpHas npoeKuus,
MIPpUMEHEHHE IS
IIOCTPOEHHUS cEYeHHH KyOa
U napajulesenuIena.
CaolicTBa
rnapasuiesaenurena u
MIPU3MBI

ITapanienbHbIe IIOCKOCTH.
[Ipu3zHaku napaajielabHOCTH
JBYX IJIOCKOCTEH

Teopema o
rnapajuieIbHOCTH U

22.11.202
3

23.11.202
3

25.11.202
3

29.11.202
3

30.11.202

CtpaHuua 22 s 48



36

37

38

39

40

CIHNHCTBCHHOCTH
TJIOCKOCTH, TPOXOISIIEH
yepes3 TOUKY, HE
MPUHAISKALLYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3
Heé

CaBoiicTBa napauieabHbIX
MJIOCKOCTEN: O
mapauieIbHOCTH HIPSIMBIX
TepeceyueHust Ipu 1
IIEPECEUYEHUU IBYX
napauIedbHBIX TNIOCKOCTEH
TpeThen

CaBoiicTBa napauieabHbIX
ILUTOCKOCTEH: 00 OTpe3Kax
mapasuieIbHBbIX MPSMBIX,
3aKJIIOYEHHBIX MEXIY
napajuieIbHbIMU 1
IUTOCKOCTSIMU; O
TIEPECCUCHUH MPSIMOU C
JBYMs NTapajieIbHbIMU
IUIOCKOCTSIMHU

IToBTOpEHUE: TEOpEMa
IMudaropa Ha MIOCKOCTH

IToBTOpEHUE:

TPUTOHOMETPHSI |
IPSAMOYT'OJIBHOTO

TPEYTrOJIBHUKA

CaoiicTBa Ky0a u 1

02.12.202
3

06.12.202
3

07.12.202
3

09.12.202
3

CtpaHuua 23 13 48



41

42

43

44

45

46

47

MPSIMOYTOJIBHOTO
napasuiesaenurena
Breruucienune gima
OTPE3KOB B Ky0Oe 1
MPsIMOYTOJIBHOM
nmapasuiesenuIesie
IleprieHAUKYIAPHOCTD
NPSIMOM U IUIOCKOCTH.
ITpuznax
MEPIEeHAUKYISIPHOCTH
NPsSIMOU M MJIIOCKOCTH
IlepnieHAUKYIAPHOCTH
MPSIMOU M TUTOCKOCTH.
ITpnzHak
MEePIEeHAUKYISIPHOCTH
NPsIMOU U INIOCKOCTU
Teopema o cyliecTBOBaHUHU
U €JUHCTBEHHOCTH IPSIMO,
MPOXOASAIIEHN Yyepe3 TOUKY
MIPOCTPaHCTBA U
MEPIEHINKYIIPHON K
IUIOCKOCTH

IImockoctu n
MEePIEeHAUKYJISIPHbIE UM
MpsiMble B MHOTOTpaHHUKaX
ITnockoctu n
MEPIICHANKYJISIPHBIE UM
MpsiMbl€ B MHOT'OTpaHHUKaX
INepnengukysip u
HakJioHHas1. [TocTtpoenue

13.12.202
3

14.12.202
3

16.12.202
3

20.12.202
3

21.12.202
3

23.12.202
3

27.12.202
3

28.12.202

CtpaHuua 24 n3 48



48

49

50

51

52

53

54

55

MIEPHEHAUKYIApPAa U3 TOYKU
Ha IpsAMYIO
INepnengukymsip u
HakJIOHHas. [locTpoenue
MEePIEeHAUKYJISIpa U3 TOUKU
Ha TIPAMYIO

Teopema o Tpéx
NEepIeHAUKYJIIsIpax (IMpsiMast
U oOpaTHasi)

Teopema o Tpéx
MEePIEHAUKYIISIpax (IpsiMast
u oOpaTHasi)

VYron mexy
CKpEILIUBAIOIINMUCS
MPsIMBIMU

IMouck nepneHaAuKyISIPHBIX
MPSIMBIX C TOMOILBIO
MEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OpToronanbHOE
MIPOEKTUPOBAHHE

IToctpoenue ceueHuii kyOa,
MPU3MBL, IPAaBUIbHOM
MHUPAMUIBI C TTOMOIIBIO
OPTOTOHAJILHOM MPOEKLINU
IMocTpoeHnue cedyenumii kyoa,
MIPU3MBI, IPABUJILHOU
MUpaMUIbI C TOMOLIBIO
OPTOTOHAIIFHOW TTPOEKIINHN

10.01.202
4

11.01.202
4

13.01.202
4

17.01.202
4

18.01.202
4

20.01.202
4

24.01.202
4

25.01.202
4

CtpaHuua 2513 48



56

57

58

59

60

61

62

63

CuMmMeTpus B
IIPOCTPAHCTBE
OTHOCUTEJIBHO INIOCKOCTH.
IImockocTtu cuMMeETpU B
MHOT'OTpaHHUKaX
ITpusnax
NEePIEHAUKYIIPHOCTH
MPSIMOU M TUIOCKOCTH KaK
CIIEICTBUE CUMMETPUHU
IIpaBunbHBIE
MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKH A0
IJIOCKOCTH

ITpaBunbpHbIE
MHOrorpaHHuku. Pacuér
paccTosiHUM OT TOYKH JI0
IUIOCKOCTH

C11ocoOFbI OITyCTHUTh
MEePIEeHAUKYJISPHIL:
CUMMETpPHSI, CABUT TOYKHU
1O TTapajjIeIbHON NPsIMON
CaBur 1o HenapaieIbHON
NpsIMOY, U3BMEHEHUE
paccTosHUM

KonTponsHnas paborta
"B3anmMHOe pacrioyioKeHue
MPSIMBIX U THIOCKOCTEH B
npocTtpaHcTae"
IToBTOpEHue: yroi mMexay
MpsIMBIMU Ha TIIOCKOCTH,

27.01.202
4

31.01.202
4

01.02.202
4

03.02.202
4

07.02.202
4

08.02.202
4

10.02.202
4

14.02.202

CtpaHunua 26 ns 48



64

65

66

67

68

69

TPUTOHOMETPUS B
MIPOM3BOJIBEHOM
TPEYroIBHUKE, TeOpeMa
KOCHHYCOB

IToBTOpEHHUE: Yyroi Mexay
CKpEILINBAIOIINMUCS
MPSIMBIMU B TIPOCTPAHCTBE
I'eomeTpuueckne MeToabl
BBIYMCIICHUSA yTJIa MEXIY
MIPSIMBIMHA B
MHOTOT'paHHHUKAX
JIByrpaHHbBIN yTOII.
CBOMCTBO TMHEWHBIX YTIIOB
JIBYTPAHHOTO yTIIa
[MepnennukynsipHBIC
wiockocTtu. CBoMCTBa
B3aUMHO
MEePIICHANKYJIIIPHBIX
IJIOCKOCTEN

ITpuznak
MIEPIICHANKYIIIPHOCTH
IUIOCKOCTEN; Teopema o
MIPSIMO¥ TIepeceueHUs IByX
IJIOCKOCTEN
MEePIICHANKYIIIPHBIX
TPETHEN MIIOCKOCTU
ITpsiMoyroJyibHBIN
rmapasuieienumen; Kyo;
W3MEpPEHHUsI, CBOMCTBA
MIPSIMOYTOIBHOTO

15.02.202
4

17.02.202
4

21.02.202
4

22.02.202

4

24.02.202
4

28.02.202
4

CtpaHuua 27 n3 48



70

71

72

73

74

75

nmapasuiesenurena
Teopema o guaronanmu
MPSIMOYTOJIBHOTO
napasuiesenuiena u
CJICIICTBHE U3 Heé
CrepeomeTpuyueckue u
MpUKIJIaJHbIE 3a/1a4H,
CBs3aHHBIC CO B3aUMHBIM
pAacIiooKeHUEM TIPSIMBIX U
IUIOCKOCTH

IToBTOpEenue:
CKpELMBAIOIINECS NIPSIMBIE,
rnapa’suiejbHbIe IIJIOCKOCTH
B CTaHJApPTHBIX
MHOT'OTpaHHUKaX

ITapa mapannensHbIX
IJIOCKOCTEN Ha
CKpELIHUBaIOIINXCS
MPSIMBIX, PACCTOSTHHE
MEXIY CKPEILMBAIOIINMHUCS
MPSIMBIMU B IIPOCTHIX
CUTyalLHSIX

PaccrosiHue ot TOUKH 10
IUIOCKOCTH, PACCTOSIHUE OT
MPsIMOM 10 TJIIOCKOCTHU
Brruncienue pacctostHUi
MEXKY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU C IOMOLLBIO
MEPIEHINKYIIPHON
IUIOCKOCTH

29.02.202
4

02.03.202
4

06.03.202
4

07.03.202
4

09.03.202
4

13.03.202
4

CtpaHnua 28 n3 48



76

77

78

79

80

81

82

83

84

TpéxrpanHslii yroJ,
HEpaBEHCTBA IS
TpPeXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpEMbI KOCHHYCOB U
CHUHYCOB JJIsI TPEXTPAHHOTO
yria

DneMeHTHI chepruIecKoit
FeOMETPUM: T€OIe3UUECKUE
JIMHUU Ha 3emiie

KonutposnpHas pabora
"Yrue! u paccTostHUSA"

Cucremarusais 3HaHUI
"MHOTOrpaHHUK U €TO
SJIEMEHTHI"

IMupamuna. Bunsr
mupamu. [IpaBunbsHas
nupamuaa

ITpuzma. Ipssmas u
HaKJIOHHAsI IPU3MBI.
IIpaBunbHasa npusma
ITpsimoiil napamienenunen,
MPsIMOYTOJIbHBIN
napasuiesenuren, Kyo
Brinykieie
MHOTOrpaHHUKU. Teopema
Ounepa

Brinmykisie
MHOTOTpaHHUKH. Teopema

14.03.202
4

16.03.202
4

20.03.202
4

21.03.202
4

03.04.202
4

04.04.202
4

06.04.202
4

10.04.202
4

11.04.202

CtpaHunua 29 ns 48



85

86

87

88

89

90

91

92

93

Diinepa. [IpaBusibHbIC U
[IOJIYTIPaBUIIbHBIC
MHOTOTPaHHUKH

KontposnpHas pabora
"MHoOrorpaHHuKu"

ITonsiTue BekTOpa Ha
IJIOCKOCTH U B
MPOCTPAHCTBE

CymMMa BEKTOPOB

Pasznocth BCKTOPOB

HpaBI/IJ'IO nmapajuiejaenuneaa

YMHOXKEHHE BEKTOpa Ha
YUCIIO

Paznoxxenne BekTopa 1o
6a3ucy TpEéX BEKTOPOB, HE
JIeKaluxX B OJHOM
MJIOCKOCTH

CkansipHO€e TIpOU3BECHHUE

Brrancnenue yria Mexmy
BEKTOpPaMH B IIPOCTPAHCTBE

13.04.202
4

17.04.202
4

18.04.202
4

20.04.202
4

24.04.202
4

25.04.202
4

27.04.202
4

02.05.202
4

04.05.202

CtpaHuua 30 n3 48



94

95

96

97

98

99

100

101

102

IIpocretimue 3anaam ¢
BEKTOpaMH

ITpocreiimue 3amaqu ¢
BEKTOpaMH

IIpocreiimue 3anaum ¢
BEKTOpaMH

IIpocretimue 3anaqm ¢
BEKTOpaMH

O060011IEHNE U
cUcTeMaTHu3alus 3HaHUH

O06001IeHE U
cUCTEMATH3aIA 3HAHUI

HtoroBas KOHTpOJIbHAS
pabota

HToroBast KOHTpOJIBHAS
paboTta

O06001IeHE U
cUCTEMATH3aIA 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME

08.05.202
4

11.05.202
4

15.05.202
4

16.05.202
4

18.05.202
4

22.05.202
4

23.05.202
4

25.05.202
4

29.05.202
4

CtpaHnua 3113 48



11 KJIACC

Ne
n/n

Tema ypoka

TToBTOpEHUE TEMBI
"KoopauHatel BEKTOpa Ha
IJIOCKOCTH U B
mpocTpaHcTee"
IToBTOpEHME TEMBI
"CkaJsipHOE NMPOU3BEICHUE
BEKTOPOB"

TToBTOpEHUE TEMBI
"BeruuciaeHue yria Mexmy
BEKTOpPaMH B
npocTtpaHcTBe"
IToBTOpEHME TEMBI
"VpaBHEHHE TPSIMOH,
MPOXOIAIIEH Yepe3 ABE
TOYKH"

YpaBHEHUE MIOCKOCTH,
HOpMaJb, YpaBHEHHUE
IJIOCKOCTH B OTpe3Kax
YpaBHEHHE MIIOCKOCTH,
HOpMaJIb, YpaBHCHUE
ITOCKOCTH B OTpe3Kax

BexkTopHoe nmpousBenenne

KoandgecTBOo 4acoB

Bcero

KoHTpoJbHBI
e pa6oThI

IIpakTnyeckn
e padoThbI

Jlarta
H3y4YeHUs

02.09.202
3

06.09.202
3

07.09.202
3

09.09.202
3

13.09.202
3

14.09.202
3

16.09.202
3

CtpaHuua 32 13 48



10

11

12

13

14

15

16

17

JIuHelinbIe HEPAaBEHCTBA,
TUHENHOoe
MpOrpaMMUPOBAHUE
JIuHeiHbIE HEPaBEHCTBA,
TMHEHHOE
MporpaMMHUpPOBaHUE
AHanuTuueckue MeTO bl
pacdéra yriia Mexay
NPSIMBIMU B
MHOI'OTpaHHUKaX
AHaJIUTHYECKUE METO/IbI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKaX
dopmyna pacCTOSIHUSL OT
TOYKHU JI0 MJIOCKOCTH B
KOOpAMHATax
Haxoxxnenue paccrostHui
OT TOYKH 0 IINIOCKOCTH B
KyOe

Haxoxxnenue paccrossHuii
OT TOYKH JI0 TUIOCKOCTH B
NpaBWIHLHOW NUpaMuUe
KontponsHas pabora
"AHanuTH4ecKas
reomerpus”

CedeHHsI MHOTOTPaHHHUKOB!

CTaHOApPTHBIC
MHOT'OT'paHHHUKH

CeueHus MHOTI'OI'PaHHHUKOB!:

20.09.202
3

21.09.202
3

23.09.202
3

27.09.202
3

28.09.202
3

30.09.202
3

04.10.202
3

04.10.202
3

07.10.202
3

CtpaHuua 33 13 48



18

19

20

21

22

23

24

METOA CJIICAOB

CedeHnst MHOTOTPAaHHUKOB:

CTaHJapTHBIE INIOCKOCTH,
nepecedyeHus NpsIMbIX U
IUIOCKOCTEN
ITapannensHble OpsIMBIE U
IJIOCKOCTH: apajjlesibHble
CEYEHUsI

[TapannensHble IpsIMBIE U
IJIIOCKOCTH: PACUET
OTHOILIEHUI
ITapannenbHble IpsIMbIE U
IUIOCKOCTH: YIJIBl MEXIY
CKpEIIHUBAIOIIUMHUCS
NPSIMBIMU
IlepniennuKysapHbIC
NPsSIMBbIE€ U TJIOCKOCTH:
CTaHJapTHBIE Mapbl
HNEepPHEeHAUKYIIPHBIX
IJIOCKOCTEN U NPSMBIX,
CUMMETPUH
MHOTI'OTPAaHHUKOB
IlepniennuKkynsapHbIie
OpAMBIC U TIJIOCKOCTH:
TeopeMa o Tpex
NEePIEeHAUKYJISIpax
IlepnenaukynsapHbie
NPsSIMbIE€ U TJIOCKOCTH:
BBIUUCIICHUS JIMH B

11.10.202
3

12.10.202
3

14.10.202
3

18.10.202
3

19.10.202
3

21.10.202
3

25.10.202
3

26.10.202
3

CtpaHnua 34 n3 48



25

26

27

28

29

30

31

MHOFOFpaHHI/IKaX
[MToBTOpEHMeE: mIOmAIN
MHOT'OYTOJIbHUKOB,
hopmybl 115 TUTOIIANESH,
COOOpakeHHUS O T00HS
TloBTOpeHwMe: TIOMIAAN
MHOT'OYTOJIbHUKOB,
(opmymbl a5 MUTOIIAAEH,
cooOpakeHHusl Mo100us
[MToBTOpEenme: miomamnn
MHOT'OYTOJIbHUKOB,
(hopmybl 115 TUTOIANEH,
COOOpakeHHUs O T00HS
IInomanu ceuenuit
MHOTOTPAaHHHUKOB:
IUIOIIA/IN TTOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
cooOpakeHHus Mo I00us
ITnmomragu ceuenuit
MHOTOTPaHHHUKOB:
TLTOIIA/TH TTOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHUS TTOT00HS
KontponsHas pabora
"TloBTOpEHHUE:
MHOFO]"paHHI/IKI/I, CCUCHUs
MHOTOI'PaHHHUKOB"
O0bBéM Tema. O6BEM
MPSIMOYTOJIBHOTO
apaJuiesenuIeaa

08.11.202
3

09.11.202
3

11.11.202
3

15.11.202
3

16.11.202
3

18.11.202
3

22.11.202
3

CtpaHunua 3513 48



32

33

34

35

36

37

38

39

3amaun 00 yaBoeHuH KyOa,
0 KBaJIpaType Ky0a; o
TPUCEKIINH yTIIa
CrepeomeTpudecKue
3a7a49H, CBSI3aHHEIC C
00BEMOM MPSIMOYTOITEHOTO
rapaliesenuneaa
ITpuknanusie 3ana4n,
CBsI3aHHBIC C BBIUUCIICHUEM
00BEMa MPSIMOYTOJIBEHOTO
napajiesenuneaa

O0BEM NpsMOT TIPU3MBI

CrepeomMeTprUuecKue
3aa4u, CBSI3aHHEIE C
BBIYHCIIEHUEM 00BHEMOB
HNPSIMOU IIPU3MBI
[Mpukmagusie 3ama4qu,
CBsI3aHHBIE C 00BEMOM
OpsAMOI NPU3MBbI
Brruncienne o0bEMOB Te
C IOMOIIBIO
onpeaeIEHHOTO HHTErpaa.
O0BEM HAKIIOHHOK
TIPU3MBI

Brruncienne 00bEMOB Te
C IIOMOIIBIO
onpeaeIEHHOTO HHTErpaa.
O0BEM TUpaMuUIbI

23.11.202
3

25.11.202
3

29.11.202
3

30.11.202
3

02.12.202
3

06.12.202
3

07.12.202
3

16.12.202
3

CtpaHuua 36 3 48



40

41

42

43

44

45

46

47

48

dopmyna 06bEMa
mmupamuabsl. OTHOIIEHNE
00BEMOB TUPaAMU]L C
OOIIMM yTJIOM
dopmyna 06béMa
upamMuasl. OTHOIIICHHE
00BEMOB MUPAMHU/I C
0o0IIUM yTJIOM
CrepeomMeTpHUUuecKUe
3a7a49H, CBI3aHHBIE C
00BbéMaMU HAKJIOHHOM
TIPHU3MBI
Crepeomerpudeckre
3aJa4i, CBSI3aHHBIE C
00BEMaMH MHUPaAMHUIbI
TlpuknamHele 3a0a49U 11O
Teme "O0béMBI TEn",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM NPU3MBbI
[Mpukmagneie 3ama9m MO
Teme "O0BEMEI TEN",
CBsI3aHHBIE C 00BEMOM
TTHPaMH b
IIpumeHenue 060BHEMOB.
Beruucnenue paccTosHus
JIO TIJIOCKOCTH

KonTtponbHas paboTa

"O0BEM MHOTOTrpaHHUKA'

Hunmumanpuyeckas

20.12.202
3

21.12.202
3

23.12.202
3

27.12.202
3

28.12.202
3

10.01.202
4

11.01.202
4

13.01.202
4

CtpaHuua 3713 48



49

50

51

52

53

54

55

56

IMOBEPXHOCTD,
oOpazyromiue
UJITAHIPUIECKOMN
TTIOBEPXHOCTH

Humuaap. [psmoii
KPYTOBOW IIFUTHHIP.
Inomane MOBEpXHOCTH
UIAHApPA

Konunueckast HoBepXHOCTb,
o0pa3yrone KOHUYSeCKOU
noBepxHocTu. KoHnyc
CeueHue KOHYyCa
TTOCKOCTBIO,
HNapaJiIeIbHON MIOCKOCTH
OCHOBaHUS

Y ceuEHHBIN KOHYC.
M3006pakeHne KOHYCOB U
YCE€UYEHHBIX KOHYCOB
ITnontaas OOKOBOM
TTOBEPXHOCTH U ITOJTHOM
TTOBEPXHOCTH KOHYyCa
ITnomane 60KOBOI
TIOBEPXHOCTH U TOJTHOM
IMOBEPXHOCTH KOHYyCa
CrepeomeTrpuueckre
33291 Ha TOKA3aTEIBCTBO
Y BBIYHCIICHUE,
ITOCTPOSHHUEM CEUCHUI
OIWIHHAPA, KOHyCa
CrepeomeTpHudecKue

17.01.202
4

18.01.202
4

20.01.202
4

24.01.202
4

25.01.202
4

27.01.202
4

31.01.202
4

01.02.202
4

CtpaHunua 38 n3 48



57

58

59

60

61

62

63

64

3aJ]a4d Ha J1I0Ka3aTeIbCTBO
Y BBIYHCIICHUE,
MOCTPOCHHUEM CEYCHUU
OIWIHHAPA, KOHyCa

IIpukmagusie 3amaqu,
CBSI3aHHBIC C IHUJITUHAPOM

ITpuknanusie 3ana4n,
CBSI3aHHBIE C IMJITUHAPOM

Cdepa u mrap

Tlepeceuenne cheprl u
mapa ¢ IIOCKOCTBIO.
Kacanue mapa u cdepst
MJIOCKOCTHIO. Bum u
M300paKeHHUE mapa
Tlepeceuenne cheprl u
mapa ¢ IIOCKOCTBIO.
Kacanue mapa u cepsol
IUIOCKOCTBIO. Bua n
M300paKeHUE apa
VYpaBHeHue cephl.
TTnomane chepsnt u eé
yacTel

CummeTpust cepsl U mapa

CrepeomeTpHuuecKue

03.02.202
4

07.02.202

4

08.02.202
4

10.02.202
4

14.02.202
4

15.02.202
4

17.02.202

4

21.02.202
4

CtpaHuua 39 ns 48



65

66

67

68

69

70

71

3aJ]a4d Ha J1I0Ka3aTeIbCTBO
Y BBIYHCIICHUE, CBSI3aHHEIC
co cdepoii u mapom,
MOCTPOCHUEM UX CCUECHUU
TTOCKOCTBIO
CrepeomeTpruuecKye
3aJ]a9d Ha TOKA3aTEIbCTBO
1 BBIYHCIICHHUEC, CBA3aHHbBIC
co cdepoii u mapom,
MMOCTPOCHUEM X CEUCHUH
IJTIOCKOCTBIO

IIpuknaguasie 3ana4u,
CBsI3aHHBIC cO chepoii nu
mapoM

TToBTOpEHME: OKPY>KHOCTH
Ha IUIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH, CTAaHIAPTHEIC
nogoous

Pasnuuananie koMOMHAIINH
TEJI BpaIICHUS U
MHOTOT'PaHHHUKOB

Sagaun o teme "Tena u
MMOBEPXHOCTHU BpanieHus"
3ama4yu o teme "Tena u

IIOBEPXHOCTH BpaleHus"

KonTtponbHnas paboTa
"Tema 1 TOBEpXHOCTH

22.02.202
4

24.02.202
4

28.02.202
4

29.02.202
4

02.03.202

4

06.03.202
4

07.03.202
4

09.03.202

CtpaHunua 40 s 48



72

73

74

75

76

77

78

BpameHus"

O0BEM uIUHApA.
Teopema 06 0ObéEMe
MPSIMOTO TIFUTUHJIPA
Brruncienne 00bEMOB Te
C IOMOIIBIO

onpeneHéHnoro HHTETpajia.

O0BEM KOHYCa

ITnomaam OOKOBOU U
MOJHOU MTOBEPXHOCTHU
KOHYycCa
CrepeomeTpudecKue
3aJa4i, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
HWIMHAPA, KOHYCa
[Tpuxnagupie 3a1a4u MO
TeMe "OO0BEMBI U ILJIOIAIU
moBepxHocTew Ten"
O0BEM Mmapa u mapoBOro
cekTopa. Teopema 00
00Béme mrapa. Imomans
cepsl.
CrepeomeTprUuecKue
3a/Ja4d, CBSI3aHHBIE C
BBIYHCIIEHUEM O00BEMOB
mapa, IIapoBOro cerMeHTa
U IIAPOBOT'O CEKTOpa
ITpuknaaHpie 3a1a4u MO
Teme "OO0bEMEI Tea",
CBSI3aHHBIC C 00BEMOM

13.03.202
4

14.03.202
4

16.03.202
4

20.03.202
4

21.03.202
4

03.04.202
4

04.04.202
4

CtpaHuua 41um3 48



79

80

81

82

83

84

1apa ¥ miomanbo cepsl.
COOTHOLICHUST MEXITY
TUTOIIA/ISIMU TOBEPXHOCTEH
U 00bEMaMU NONOOHBIX TEJ
TTonoGHbIe Tena B
npocTpaHcTBe. MI3MeHeHue
00BEMa mpu 1Mo1I00UH.
CrepeomeTrpuueckre
3aJ1a4M, CBSI3aHHBIC C
BBIYMCIICHUEM 00BEMOB
TEJI U IUIOIaei
MOBEPXHOCTEHU
KounrtpoinsHnas padora
"TInomaau NOBEpXHOCTH U
00BEMBI KpYTJIBIX TEI"
JIBH>XKEeHUs MPOCTPAHCTRA.
OTtob6paxenus. JIBrKeHUs
W paBEHCTBO (Uryp.
OO0wume cBoiicTBa
OBIDKCHUH

Buasl nBu>KeHUI:
napasuieIbHbIA TIEpeHoC,
HeHTpaJ'ILHaH CI/IMMeTpI/ISI,
3epKajibHass CHMMETPHUSI,
MOBOPOT BOKPYT MPSIMO

IIpeo6pazoBanus 1Mo100HS.
IIpsmas u cdepa Diinepa

reOMeTpI/I‘ICCKI/Ie 3aga4yu
Ha IPUMCHCHUC ABUKCHUA

06.04.202
4

10.04.202
4

11.04.202
4

13.04.202
4

17.04.202
4

18.04.202

CTpaHuua 42 n3 48



85

86

87

88

89

90

KoutponsHuas pabora
"BekTopsl B
npocTpaHcTse"
Oo6ob61m1atoliee NOBTOPEHHE
11 moHsITHIT 1 METOZIOB
Kypca reometpuu 10—11
KJIACCOB, CUCTEMAaTH3aIIHS
3nanui: "[lapamneapHOCTh
OPSMBIX U TUIOCKOCTEHN B
mpocTpaHcTee"
Oo6ob1m1atoliee NOBTOPEHHE
11 oHATUI U METOIOB
Kypca reometpuu 10—11
KJIACCOB, CHCTEMaTHU3aI1sI
3HaHUH: "BekTopsl B
npocTtpaHcTBe"
Oo6ob61IaroIee MOBTOPEHNE
11 moHsATHII 1 METOZIOB
kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3AIIHS
3HaHMi: "BeKTopsl B
npocTpaHcTse"
Oo6o6maroree NOBTOpEeHUE
11 moHsATHIT 1 METOZIOB
Kypca reometrpuu 10—-11
KJIACCOB, CUCTEMAaTH3aIIHS
3HaHuit: "O0BeM
MHOTOTpaHHUKA"
O6o0maroniee NOBTOPEHUE

20.04.202
4

24.04.202
4

25.04.202
4

27.04.202
4

02.05.202
4

CtpaHnua 43 n3 48



91

92

93

94

95

96

11 moHsITHIT 1 METOZIOB
Kypca reometrpuu 10—-11
KJIACCOB, CHCTEMAaTH3aIIHS
3HaHmit: "O0BeM
MHOTOTpaHHUKA"
O6o0maroniee NOBTOPEHUE
11 mousiTHit 1 METOIOB
Kypca reometpuu 10—11
KJIACCOB, CUCTEMaTHU3aI1sI
3nanuii: "Tlnomagu
TMOBEPXHOCTH U OOBEMBI
KpyTJbIX Ten"
O06o61IaroIee MOBTOPEHNE
11 mousiTHit 1 METOOB
Kkypca reomerpuu 10-11
KJIACCOB, CUCTEMaTHU3aI1sI
sganuii: "Ilnomanu
MMOBEPXHOCTH U 0OBEMBI
KpyTJbIX TEN"

Hrorosast koHTpoIbHAS

pabota

HToroBast KOHTpOIBHAS
pabota

IToBTOpEeHue, 06001IeHNE U
cUCcTEMATHU3alUs 3HAHUIA

Hcrtopus pazButus
CTepEOMETPHH KaK HAYKU U

04.05.202
4

08.05.202
4

11.05.202
4

15.05.202
4

16.05.202
4

18.05.202
4

22.05.202

CtpaHuua 44 n3 48



97

98

99

100

€€ poib B pa3BUTHH
COBPEMEHHBIX
HHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

Hcropus pa3Butus
CTEepPEOMETPUHU KaK HAYKHU U
€€ poib B pa3BUTHH
COBPEMEHHBIX
HHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT U

Hcrtopus pazButus
CTEepPEOMETPUHU KaK HAYKHU U
€€ poab B pa3BUTHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

Hcrtopus pazButus
CTEPEOMETPUHU KaK HAYKHU U
€€ poab B pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus passutus
CTEpPEOMETPUHU KaK HAYKHU U
€€ poJIb B pa3BUTHUH
COBPEMEHHBIX

22.05.202
4

23.05.202
4

25.05.202
4

29.05.202
4

CTpaHuua 4513 48



101

102

UHXCHCPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTI Ul

Hcrtopus pazButusa
CTEpPEOMETPUHU KaK HAYKHU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX
UHXCHCPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTI Ul

Wctopus pazsutus
CTEepPEOMETPUHU KaK HAYKHU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

30.05.202
4

30.05.202
4

CTpaHuua 46 13 48



YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

I'eomerpus. 10-11 knaccsl. [JI. C. Atanacss,. B. ®@. byry3os, C. b. Kagomiies u

ap.].

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

CtpaHuua 47 ns3 48



OTNPABUTENDL

MBOVY "CpeaHsna 06weobpasoBartenscHas
Pyccko-TaTapckas LLkona Ne 14"
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