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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
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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 CBOOOJHO ONEPHUPOBATH OCHOBHBIMU HOHSTHUSIMU CTEPEOMETPUU TIpHU
pelLIeHNH 3a7a4 U NPOBEICHUN MAaTEMAaTHUECKUX PACCYKACHMUIL;

e IIPUMEHSATH AKCHUOMBI CTEPEOMETPUHU M CIEJACTBUS U3 HUX IPU PELICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCU(UUMPOBATH B3aUMHOE PACHOJI0KEHHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEHN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTENW B MPOCTPAHCTBE;

e CBOOOAHO ONEPHUPOBATH MOHATHUSAMHU, CBSI3aHHBIMH C yIJIlaMH B
IPOCTPAHCTBE: MEXJY HOpPSMBIMH B MOPOCTPAHCTBE, MEXIYy HOpPSAMOU H
INIOCKOCTBIO;

e CBOOOJHO OINEPUPOBATH MOHATHUSIMU, CBA3aHHBIMH C MHOTOTpaHHUKAMH;
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e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMua, NpsiIMOyTroJbHBIN Napajuieaenunes, Kyo0);

e KJAaCCH(UIMPOBATH  MHOTOTPAaHHUKH, BBIOMpasi  OCHOBaHHS IS
KiaccupuKaIuu;

e CBOOOAHO OINEPUPOBATh MOHITHUSIMHU, CBSI3@aHHBIMU C  CEUYCHHUEM
MHOTOTPAaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH rapaieabHoE, LIEHTpaJIbHOE u OpPTOTOHAJIbHOE
IIPOEKTUPOBAHUE (PUTYyp HaA IJIOCKOCTh, BBIINOJHATH U300pakeHUs: puryp
Ha TIJIOCKOCTH;

e CTPOWUTH CEUCHUS MHOTOTPAHHHUKOB Pa3JUYHBIMU METOJAMH, BBITTOIHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJ] CBEPXY, COOKY, CHHU3Y;

e BBIUHCIATH IUIOMIAJAM  IIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpH3Ma,
nupaMuaa), TeOMETPUUECKUX TEJl C MPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHITUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh U IUIOCKOCTh CHUMMETPUH
urypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JICHUCTBUS HAJl BEKTOPAMU;

e pemarh 3a7adyd Ha JIOKa3aTeIIbCTBO MAaTEMaTHYECKHUX OTHOIICHHH U
HAaXOXXJCHUE T€OMETPHUYECKHUX BEIIMYWH, MPUMEHSS W3BECTHBIC METOIBI
MIPHU PEIICHUN MaTEeMAaTUUECKUX 3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TPUMEHSTH MPOCTEUIINE NPOTPAMMHBIE CpPEACTBA U  DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, IpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(OOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Purypax, MOpeACTaBICHHYIO Ha
YepTekax U pUCYHKaXx;

e TPUMCHSTH TIOJyYCHHBIE 3HAHWUS Ha TMpPaKTUKE: CpaBHUBATh U
aHATM3UPOBATh pEajbHBIC CUTyallMH, MTPUMEHSITh U3YyUYCHHBIC TOHSITHS B
MpOIIECCe TMOMCKAa pPEHICHUS MaTeMaTH4YecKh CcPOopMyIUpOBaHHOH
NpoOJIEeMbl, MOJIEIUPOBATh pEaJTbHBIE CHUTYallUH Ha SI3BIKE TE€OMETPHH,
HCCJIEI0BaTh MOCTPOCHHBIE MOJEIN C HCIIOJIb30BAaHUEM T€OMETPHYECKUX
MOHSTHI M TEOopeM, ammapara aareOpbl, pemaTrh MPaKTHYEeCKHUE 3aJadu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUYECKUX BEJIMYHNH;

e HMETh MPEACTAaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS T'E€OMETPUU KaK
COCTaBHOI yacTu (pyHIaMEeHTa pa3BUTUS TEXHOJOTHH.

K koHity 11 ki1acca oOy4aromumiicss HayuuTcs:

Ctpannua 11 mn3 40



CBOOOJHO OINEPUPOBATH MOHATHUSMH, CBI3aHHBIMU C IWJIHHIPUYECKOM,
KOHUYECKON ¢ C(HEpPUYECKOW TMMOBEPXHOCTSMHU, OOBSICHATH CIIOCOOBI
MOy YCHUS,

OTIEpUPOBATH MOHITHUSIMH, CBI3aHHBIMHU C TEJIAMU BPAIICHUS: [UIUHAPOM,
KOHYCOM, c(pepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (MUJIUHIApP, KOHYC, cdepa U Mmap) u
OOBSICHSTH CIOCOOBI MOJTYUECHUS TEJ BpaIllCHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PacCIIOJIOKEHHUE CHEPHI U INIOCKOCTH;
BBIUHCIISATh BEJIMYMHBI 3JIEMCHTOB MHOTOTPDAHHHMKOB M TEJI BpaIlCHUS,
00BEMBI M TUIOMIAAX TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BpaIICHUS,
TeOMETPUUECKHUX TEJI C TPUMEHEHUEM (POopMYyIT;

CBOOOJHO OIEPUPOBATh MOHATUAMU, CBSI3@HHBIMU C KOMOWHAITUSMHU TEJ
BpallleHUsI 1 MHOTOTPAHHHUKOB: MHOTOTPaHHUK, BIOMCAHHBIN B chepy u
OTIMCAHHBIN OKO0I0 cepsrl, chepa, BNUCaHHAST B MHOTOTPAHHHUK HJIW TEJO
BpAaICHUS,

BBIYHMCIIATH COOTHOILICHUSI MEXY IUIOIMIAAIMU TOBEPXHOCTEH U 00BbEMaMu
HOJ00HBIX TEJI;

n300pakaTb H3y4yaemble (Urypbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHJ CBEpPXy, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJI BpAIlICHUS;

W3BJIEKaTh, WHTEPIPETUPOBATH H MpeoOpa3oBbIBaTh WHOOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NPEACTaBICHHYI Ha
YepTekax U pUCYyHKaXx;

CBOOOHO OTIEPUPOBATH MTOHSITHEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJIHATH OIEpalii HaJl BEKTOPaAMU;

3a71aBaTh IJIOCKOCTh yPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAUHAT;
pelaTh reOMEeTPUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY HPSMBIMU
U TUJIOCKOCTSIMM, BBIYMCIIEHHE PACCTOSHUNM OT TOYKHM JIO0 IJIOCKOCTH, B
1I€JIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPJAWHATHOTO METO/Ia MPU PEIICHUH;
CBOOOJHO OIEPUPOBATh TMOHSATHSMH, CBSI3aHHBIMHU C JIBIDKCHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA ABUXKEHUU;

BBIMIOJTHATh M300paXKCHUST MHOTOTPAHHUKOB U T BpalIleHUs MOpHU
MMapaJUICIIBHOM ~ IIEPEHOCE, LEHTPAIBHOM CHUMMETPUH, 3€pPKAJIBHOU
CHUMMETPHH, IPU IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3z0oBaHusl MOI00HUS;
CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS LIFIMHIPA
(TTapasnienbHO U TIEPIEeHANKYJISIPHO OCH), CeUeHUsI KOHYyca (MmapauieIbHbIe
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
HCMOJIb30BaTh METOAbl IIOCTPOCHHUSI CEUYEHMM: METOJl CJIEA0B, METOJ
BHYTPEHHETO TIPOCKTHUPOBAHUS, METOJI IEPEHOCA CEKYIICH IUIOCKOCTH;
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JI0Ka3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

MMPUMEHSTh TC€OMETPUYCCKHE (DaKThl I PCIICHUS CTEPEOMETPUUCCKUX
3a7a4, OPEANOJIararolIvX HECKOJBKO IIaroB PEUICHUs, €CIIM YCJIOBHUS
MMPUMEHEHHS 33/IaHbI B SIBHOU U HEIBHOU opme;

pemarp 3aJadd Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKWX OTHOLICHUM U
HaXO0XJIEHUE T€OMETPUUYECKUX BEITUYUH;

MPUMEHSITh NPOTrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CHCTEMBI IPU PEUICHUHU CTEPEOMETPUUECKUX 3a]a4;

NPUMEHITh  IOJYYEHHbIE  3HAaHUS  HA  IIpaKTHUKE:  CpaBHUBATh,
aHAJIU3UPOBATH U OLIEHUBATh PEAJbHBIC CUTYyAllMU, IPUMEHSITh U3yUYCHHBIC
MNOHATHUSI, TEOPEMBI, CBOMCTBA B MPOLECCE TMOUCKA  PELICHUS
MaTeMaTU4ECKHU chopMyITUPOBAHHOM MpOOJIEMBI, MOJIEJINPOBATH
pEalbHBIE CUTYyallUHM Ha S3bIKE T'€OMETPHM, HCCIEAOBATH MOCTPOCHHBIC
MOJIEJIM C HCIOJb30BAHUEM T'€OMETPUUECKUX TMOHSATHUM W TEOPEM,
anmapara ajreOpbl, pemaTh NPAKTHYECKUE 3aadyd, CBSI3aHHBIE C
HaXO0XXJIE€HUEM I'€OMETPUUECKUX BEJIMYUHH;

UMETh TIPEACTABIICHHUSI 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUH Kak
COCTaBHOM yacTu GyHIaMEHTa pa3BUTUS TEXHOJIOTHH.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosnyecTtBo 4acos DJIeKTPOHHBIE
Ne HaunmenoBaHue pa3aesioB ¥ TeM (uudpossbie)
n/n MPOrpaMMbI Bcero KonTpoibHEI HpaxTuyueckne o0pa3zoBarTeJjIbHbIE
e padoThI padoThI pecypei
1 BBeneHue B crepeomMeTpuIo 23 1
) BzanmHoe pacrosioykeHue npsiMbIX B 6 |
HPOCTPAHCTBE
3 [TapansenbHOCT NPSMBIX U INIOCKOCTEH B 3
MPOCTPAHCTBE
4 IleprieBAUKYIAPHOCTD HNPSIMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VTIIBl ¥ paccTOsIHUSA 16 1
MHororpaHHUKH 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IC, 0000I1IEHNE U CUCTEMATHU3AIIUS 5 5
3HaHUHU
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoanuyectBo yacos DJ1eKTPOHHBbIE
Ne n/n f;:l;\;:;o;:::me PA3ACII0B H TEM Beero KoHTpoabHbI IIpakTnuyeckue f)lgl/l)(zl:apooBBabTI:lbﬂue
e paGoThbl padoThbl pecypes
1 AHanuTH4YecKasi TeOMETPUs 15 1
5 ITosTOpeHUE, 0606LueHI/VIe u 15 1
cucTeMaTHu3alus 3HaHU!
3 O0BEM MHOTOIpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 ITnomaayu NOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>keHUs 5 1
7 IMosTOpeHUE, 0606H_ICHI:IC " 17 )
cucTeMaTHu3alus 3HaHuU
OBIIEE KOJIMYECTBO HACOB I1IO ITPOT'PAMME 102 8 0
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IMOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandgecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
nudposbie

o0pa3zoBaTeJIbHbIE

pecypcbl

OcHOBHBIE NTpaBUJIa H300paXKeHUS Ha

PUCYHKE IUIOCKOCTH, Mapalie€IbHbIX IPSAMBIX

(oTpe3KoB), cepeIUHBI OTPE3KA

[MoHsTHS CTEpEeOMETPUHN: TOUKA, IIPsIMast,
IJIOCKOCTB, IPOCTpaHCcTBO. OCHOBHEIE
MpaBuia U300paKCHUS Ha PUCYHKE
TIJIOCKOCTH, TapaJIICJIbHBIX IIPAMbBIX
(oTpe3KoB), cepeAUHBI OTPE3Ka

IMonsatus: nepecekaroniyecs MIOCKOCTH,
MepeceKarouecs npsmas U INOCKOCTh;
MOJIyIPOCTPAHCTBO

ITonsiTuA: mepecekaronuecs mI0CKOCTH,
IepeceKaroImecs npsmasi U INIOCKOCTh;
MOJIyIPOCTPAHCTBO

MHoTrOoTpaHHUKH, U300paKeHUE
MPOCTEUININX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIHNX 00BEKTOB

MHororpaHHUKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEpEOMETPUH U NIEPBBIE
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CJICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUH U IEPBBIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEpEOMETPUH U NIEPBBIE
ciaencTBusd u3 Hux. CnocoObI 3aiaHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHHS PSMBIX U TTIOCKOCTEH

10

H300pakeHne cedeHni TUpaMuibl, KyOa u

MIPU3MEI, KOTOPEIE TIPOXOISIT Yepe3 ux péopa.

N306paskeHne nepeceueHus TOTyICHHBIX
IUIOCKOCTEN. PackpammBadue MOCTPOSHHBIX
CEYEeHUM pa3sHbIMU LIBETAMU

11

H300pakeHne cedeHnit TupamMuibl, Kyoa u

MPU3MBI, KOTOPbIE MPOXOAT Yepe3 ux péopa.

N300paskeHne nepecedeHus MOTyIeHHBIX
IuIocKocTe. PackpammBadame MOCTPOSHHBIX
CE4YEeHUU pa3sHbIMH LIBETaMU

12

N306pakeHne ceueHU mupamMubl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux péopa.

N306pakeHne nepeceyeHus MOITyIeHHbBIX
IuIockocTei. PackpammBanue moCcTpOEHHbBIX
CEeUeHHI pa3HBIMHU [IBETAMH

13

N306paxxeHue ceueHU nupamMusl, kyoa u

MIPU3MEI, KOTOPEIE TIPOXOISIT Yepe3 ux péopa.

N3o0pakeHune nepeceueHus MOTyISHHBIX
IUIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYCHUU pa3sHbIMU IIBETAMU

14

Meton cienoB il TOCTPOEHUS] CEUEHUN

CtpaHnua 18 ns 40



15

Meroz ciie[1oB JUisl HOCTPOSHUS CEYSHU .
CBoilicTBa nepecedeHuil NpsIMbIX U
IJIOCKOCTEMN

16

Merton cieqoB Ayl NOCTPOSHUSI CEYEHU .
CBoiicTBa nepecedyeHru NpsSIMBIX U
IUIOCKOCTEN

17

ITocTpoeHne cedyeHuit B mupamu/ie, Kyoe mo
TpéM ToukaMm Ha pébpax. Co3nmanue
BBIHOCHBIX UEPTEKEH M 3aliCh MIaroB
TIOCTPOCHHUSI

18

[Moctpoenne ceueHnit B mupamuae, Kyde mo
TpéM ToukaM Ha pé€bpax. Co3nmanue
BBIHOCHBIX YEPTEKEH U 3aMUCh IIaroB
ITOCTPOCHHS

19

ITocTpoeHue ceueHnit B mupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEH 1 3alKCh I1aroB
IIOCTPOCHHUS

20

[TocTpoeHne ceuenuit B nupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX UYEpPTEKEH M 3alUCh IIaroB
TIOCTPOCHUSI

21

[NoBTOpenue manumerpuu: Teopema o
MPOITOPIMOHANIBHBIX oTpe3Kkax. [lomooue
TPEyTOJIHbHUKOB

22

[MToBTOpenue mmannmeTpun: Teopema
Menenasi. PacueTsl B cCUCHUSAX HA
BBIHOCHBIX YepTekax. VcTopust pa3BUTHS
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TUIAaHUMETPUU U CTCPCOMETPUU

23

KonTtpomnpHas paboTa "AKCHOMBI
crepeomeTpun. CeueHus"

24

Pab6ora naxg ommmbOkamMu. BzanmMuboe
PACHOJIOKEHHE TIPSAMBIX B IPOCTPAHCTBE.
CxpemmBaronuecs npsimbie. [Ipusnaku
CKpeIIuBaromuxcs npsameix. [lapautensHbie
MPsIMBIC B MPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUH U
€IUHCTBEHHOCTH IPSIMON MapalyIeIbHON
JAHHOMW MPSMOMU, IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIeW Ha JaHHOU
npssMoi. JleMma o nepeceuenuu
rapajuleabHbIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamnensHOCTE TpeX NpsAMBIX. Teopema o
Tp€X nmapajiesIbHbIX NPSIMBIX. TeopeMa o
CKPEIIUBAIOIINXCS TTPSIMBIX

27

[MapannenbHOe poekTupoBaHrue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO MPOESKTUPOBAHUSL.
H300pakeHne pa3sHbIX GUTyp B

rnmapajuie IbHONW MPOEKIINN

28

LlenTpansHas npoekuus. Yroa ¢
COHAIMpPaBJIEHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPsIMBIMU

29

3aja4M Ha JI0KAa3aTEIbCTBO U UCCIE0BaHUeE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TMPSMbBIX B
MPOCTPaHCTBE

30

[lonsATH: TapaIeIbHOCTD PSIMOUA U
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IUIOCKOCTH B IipocTpadcTBe. [IpusHak
HapayIETbHOCTH IPSIMOU M TUIOCKOCTH.
CBolicTBa NapajuIEIbHOCTH NPSIMON U
ITOCKOCTH

31

I'eomeTpuueckue 3a/1a4u HA BEIYUCICHUE U
JI0Ka3aTebCTBO, CBA3aHHBIE C
MapaIeIbHOCTHIO NPSIMBIX U TUIOCKOCTEH B
MPOCTPaHCTBE

32

ITocTpoeHue cedyeHusi, NPOXOISAIIETO Yepe3
JIaHHYIO MPSIMYIO Ha YepTeKe U
napajuIeIbHOTO ApYyrou npsiMmoit. Pacuér
OTHOILIEHUI

33

[MapayutenbHast NPOSKIs, IPUMESHEHUE IS
IIOCTPOECHHUS CEYEHHH Ky0a n
napayuienenunena. CpoicTaa
mapajuieenuIeia v mpu3Mbl

34

HapaJ'IJ'ICJ'II)HI)Ie IINIOCKOCTH. HpI/IBHaKI/I
napajliiCJIbHOCTH ABYX MJIOCKOCTEM

35

Teopema o napasieTbHOCTH U
€IMHCTBEHHOCTH ITOCKOCTH, IIPOXOISIICH
yepes TOUKY, He MIPHUHAMICKAITYI0 JaHHOU
TUTOCKOCTH U CIICIICTBUS U3 HEE

36

CBolicTBa NapaaseabHbIX NIOCKOCTEH: O
HapaIeIbHOCTH IPSIMBIX NlepecedeHus Npu
NEPECCUCHUU ABYX IapalJICJIbHBIX
INIOCKOCTEN TPEThEU

37

CpoiicTBa mapamuiedbHbIX TJIOCKOCTEH: 00
OTpE3Kax IMapajuIeTbHBIX MPSMBIX,
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3aKJIIOYEHHBIX MEXY NapajielbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHUN IIPSAMOM C
JBYMs ITAPAJUIENBHBIMHU INIOCKOCTSIMU

[ToeTopenue: Teopema I[ludaropa Ha

38
TTOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoticTBa Ky0a U IPsIMOYTOJIEHOTO
Mapajieyenuneaa

41 Beraucnenue mmH OTpe3KOB B KyOe U
MPsIMOYTOJILHOM TapaJuiesenuieie
[NepneHAUKYIISIPHOCTD MIPSIMO# U TIITOCKOCTH.

42 [Tpu3Hak nmeprneHauKyIIpHOCTH OPSIMON U
TTOCKOCTH
[MeprieHAUKYISIPHOCTH OPSIMOM U INIOCKOCTH.

43 [Tpu3Hak nepneHauKyJISIPHOCTH NPSIMOH U
IUIOCKOCTH
Teopema o cymiecTBOBaHUH U

44 €IMHCTBEHHOCTHU TIPSIMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHANKYIIIPHON K TUIOCKOCTH

45 [L1ockocTH U NepneHIuKYIIPHbIE UM
OpsAMBbIC B MHOTOIpaHHUKax

16 [IrockoCTH U IepHEHANKYISIPHBIE UM
MpsSIMBIE B MHOTOT'PaHHHUKAX

47 [leprienaukynsip u HakioHHas. [locTpoenue
MEePIESHANKYIISIpa U3 TOUYKU Ha MPSIMYIO

48 INepnenaukynsip n HakimoHHAas1. [locTtpoenue
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NEPIIEHAUKYIAPaA U3 TOYKU Ha MPSAMYIO

Teopema o TpExX MepeHANKYIIpax (MpsMast

49 u oOpaTHasi)

50 Teopema o Tp€X neprneHauKysapax (mpsamas
u oOpaTHas)

51 VYroa Mexay CKpeuMBaromIMMHUCs IPSIMBIMU

57 [Touck nepneHINKyJISIPHBIX NPSIMBIX C
IMOMOIIBIO MEPIEHAUKYJISIPHBIX INIOCKOCTEN

53 OpToroHaabHOE NPOEKTUPOBAHUE
IToctpoenue ceuennii Ky0a, MPU3MEIL,

54 MMPaBUIIFHON TTUPAMUJIBI C TIOMOIIIHIO
OPTOTOHAJIFHOM MPOEKIINU
[TocTpoeHue ceuenuii kyda, NPU3MBI,

55 MPaBWILHOW NTUPAMHUIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIIUHU
CuMMeTpus B MPOCTPAHCTBE OTHOCUTEIBLHO

56 iockoctu. [ImockocTtn cumMmeTpuii B
MHOT'OTpaHHUKaX

57 [Ipu3Hak nepneHauKyJISIPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPHUU

58 [TpaBunsHBIE MHOTOTpaHHUKHU. Pacuér
pAaCCTOAHUM OT TOUKU 10 INIOCKOCTU

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pacCTOSAHUM OT TOYKH JO TIOCKOCTH
CriocoOBI OITyCTUTh NEPIICHAUKYJIISIPHI:

60 CUMMETpHsI, CABUT TOUYKHU IO HNapaJuIeIbHON

PSIMOU
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61

CaBur 1o HenapajeJIbHOU IPsAMOH,
HU3MEHEHHUE PACCTOSHUN

62

KontpomnbHas padora "B3anmHoe
pacmoJIOKEeHHE TIPSIMBIX U INTOCKOCTEH B
npoctpaHcTee"

63

Pa6ora Hag ommbkamu. lloBTOpeHue: yromu
MEXIy MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYTONBHUKE, TEOpEMa KOCHHYCOB

64

[ToBTOpEeHME: Yo MEXIY
CKPEIIHBAIOIIUMUCS TPSIMBIMH B
MIPOCTPaHCTBE

65

FCOMeTpH‘ICCKHe MCETOIbI BBIYUCIICHUA yTJia
MEXKIY IPAMBIMHA B MHOT'OI'paHHUKaXx

66

JIByrpannsiit yromn. CBOMCTBO IMHEHHBIX
YTJIOB IBYTPaHHOIO yTJia

67

IlepniennukynspHsle mockoctu. CBoMcTBa
B3aMMHO NEPIECHANKYIISIPHBIX TIJIOCKOCTEH

68

[Tpu3Hak nepreHauKyIIpPHOCTH MIOCKOCTEH;
TeopeMa O IMpsIMOil IepeceueHust AByX
TUTOCKOCTEH TepIIeHANKYIISIPHBIX TPEThEi
IUIOCKOCTH

69

[IpstMOYTONBHBIN NapajuIeIenunes; Kyo;
HU3MEPEHUS, CBOMCTBA IIPSMOYTOJIbBHOI'O
Hapajjenenunena

70

TeopeMa O JUuaroHajavu npsaMOyTroJbHOIo
napajuiesienuieaa u CaeaCcTBUC U3 Hee

71

CTepeOMeTpI/I‘ieCKI/IC " NpUKJIIaaAHbIC 3a1a4U,
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CBsI3aHHBIC CO B3AaUMHBIM PACITOJIOKECHUEM
OpAMBIX U IIJIOCKOCTU

72

[ToBTOpEHUE: CKpELIUBAIOIINECS IPAMBIE,
napa’suiejabHble INIOCKOCTH B CTaHAAPTHBIX
MHOT'OTpaHHHUKaX

73

ITapa napamienbHBIX INIOCKOCTEN Ha
CKPEIIUBAIOIINXCSI TIPSIMBIX, PACCTOSTHIE
MEXKIY CKPEIIUBAIOIIMMUCS IPSIMBIMH B
MIPOCTHIX CUTYaIIHIX

74

PaccrositHue oT ToOUku 10 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ A0 IINIOCKOCTH

75

BrruuciieHue paccTOsIHUI MEXIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMH C TIOMOLIBIO
HNEPIEHAUKYIIAPHON IIIOCKOCTH

76

TpéxrpanHsiii yroj, HepaBeHCTBA OIS
TpexrpaHHbIx yriaoB. Teopema I[Iudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JUJISI
TPEXTPAHHOIO yTIJjia

77

DneMeHTHI chepuIecKOl TeOMETPHH:
reoJe3NIeCcKue JMHUN Ha 3emiie

78

KonTponbHas padora "Yriasl u paccTostHUS"

79

Pabora Hag ommOkamu. CucreMarus3anus
3HaHUM "MHOIOIrpaHHUK U €T0 3JIEMEHTHI"

80

[Tupamuna. Buaesl nupamun. [IpaBuisnas
nmupamMua

81

[Ipusma. Ilpsimas u HaKJIOHHAs OPU3MBL.
IIpaBuneHas mpuszma

82

[Tpsmoit mapanenenumen, MpsiMOyTroIbHbBIN
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napajsenenunes, Kyo

Bremyknbsie MHOTOTpaHHUKH. Teopema

83 Diinepa !
Brimykibie MHOTOTpaHHUKU. Teopema

84 Oiinepa. [IpaBusibHbIC U TOTYIIPABUIIbHBIS 1
MHOTOTPaHHUKHU

85 KontpomnpHas pabota "MHOrorpaHHUKH" 1

36 PaGora Haj ommbOkamu. [loHsATHE BEeKTOpa |
Ha IUIOCKOCTH U B IIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3HocTh BEKTOpPOB 1

89 ITpaBniio mapanienenunena 1

90 VYMHOXXEHHE BEKTOpa Ha YHUCIIO 1

91 Paznoxxenne BekTopa 1o 6a3nucy Tpéx |
BEKTOPOB, HE JISKAIINX B OAHOI IIJIOCKOCTH

92 CkasipHOE TPOU3BEICHUE 1

93 Brrancnenue yria MexIy BEKTOpaMH B |
MPOCTPAHCTBE

94 [Ipocretimue 3anauam ¢ BEKTOpaMu 1

95 IIpocreiimue 3ana4u ¢ BEKTOpaMu 1

96 [IpocTeiimme 3a1a4u ¢ BEKTOpaMHU 1

97 [Ipocretimue 3amaqu ¢ BEKTOpamMu 1

98 O0o00IIeHHE U CUCTEeMaTH3alNs 3HAHUH 1

99 O0600111eHIE U CUCTEMATH3AIINS 3HAHUKI 1

100 HTorosas koHTpOIbHasE paboTa 1

101 Hrorosas KOHTpOIbHas paboTa 1
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102

Pabora Hajg ormmOKamMu.
O000111eHE U CHUCTEMATH3AIINS 3HAHUKI

OBHIEE KOJINYECTBO YACOB I10
IMPOI'PAMME

102

O0600111eHE U CUCTEMATH3AIINS 3HAHUKI

O0600111eHE U CUCTEMATH3AIINS 3HAHUH

O000111eHNE U CUCTEMATH3AIINS 3HAHUKI

O0600111eHE U CUCTEMATH3AIINS 3HAHUKI

O0600111eHE U CUCTEMATH3AIINS 3HAHUKI

O060011IEeHME U cUCTEMAaTU3ALU 3HAHUI
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11 KJIACC

KoanuyectBo yacos DJIeKTPOHHBbIE
nudposbie
Ne n/m Tema ypoka KoHTpoabHBI IIpakTH4yeckue
Bceero o0Opa3oBaTesIbHbIC
e padoTbl padoThbI
pecypchl

1 IMToBTOpenue Tembl "KoopamuaTel BeKTOpa 1

Ha TUIOCKOCTH W B IPOCTPAHCTBE"
5 IToBTopenue temsl "CrasipHOE 1

NpPOU3BEICHUE BEKTOPOB"
3 IToBTOpenue TeMsl "Brluncienue yria 1

MEXIy BEKTOpaMH B IIpocTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHHE MPSIMOH, 1

MPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHUE INIOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, 1

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeseHue 1
g JIunelinble HEPAaBEHCTBA, JIMHENHOE |

MIPOrpaMMUPOBAHUE
9 JInHeliHbIE HEpABEHCTBA, IMHENHOE 1

MpOrpaMMHUpPOBaHUE
10 AHanuTudeckue MeTo bl pacuéTa yria |

MEXy NPSIMBIMU B MHOTOTPaHHUKAX
11 AHanutuueckue MeToabl pacuéTa yria 1

MEXKY INIOCKOCTAMHU B MHOT'OI'paHHHUKax
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dopmya paccTOSIHUA OT TOUKHU 10

12 IUIOCKOCTH B KOOpJUHATAX

13 Haxoxxnenue paccTostHuil OT TOYKA A0
IUIOCKOCTH B KyOe

14 Haxoxnenue pacCTOSHUN OT TOYKH J0
IUIOCKOCTH B IIPaBUJIBHON MUpaMuie

15 KoHnTtpomnbpHas paboTa "AHanmuTuueckas
reomeTpust"

16 CeueHuss MHOTOTPAHHUKOB: CTaHIApTHBIE
MHOTOTPaHHUKH

17 CeueHus MHOTOTPAaHHUKOB: METO/] CJI€JIOB
CedeHuss MHOTOTPAaHHUKOB: CTaHIAPTHHIC

18 TUIOCKOCTH, IEPECECUEHUS TPSIMBIX U
MJIOCKOCTEM

19 [MapannenbHbIe NMpsIMbIE U TTTIOCKOCTH:
mapasuieIbHbIe CCUCHUSI

20 [NapannenpHBIE TIPSIMBIE U TITTOCKOCTH:
pacyu€T OTHOIICHUI

o1 [MapannenpHBIE TIPSIMBIE U TIJIOCKOCTH: YTIIBI
MEXJTy CKPEIINBAIOIIUMHUCS TPSIMBIMU
[NepnenauKyIsIpHBIE IPSIMBIE U TNIOCKOCTH:

2 CTaHJapTHBIE NApPbl IEPIEHAUKYIISIPHBIX
TUIOCKOCTEN U MPSIMBIX, CAMMETPHUH
MHOTOTPAaHHUKOB

23 [leprieHaAUKyISIpHBIE IPSAMBIE U TIJIOCKOCTH:
TEOpeEMa O TpeX HNEePIECHAUKYIIApaxX

24 [NepnerauKyIsIpHBIE TIPSIMBIE U TNIOCKOCTH:

CtpaHuua 29 3 40



BbIYHCJICHUS JJIMH B MHOT'OTpaHHHUKaXx

25

[ToBTOpenme: mIomanan MHOTOYTOIEHUKOB,
dbopmysl 11 TWIOIIAACH, COOOpaKCHUS
nonobus

26

[ToBTOpeHUE: IO MHOTOYTOJIbHUKOB,
(hopMyIIBI 1JTs TUTOIIAICH, COOOpaKEHUS
nonoous

27

[NoBTOpeHme: mIomaan MHOTOYTOIEHUKOB,
dbopmybl 11 TUTOIIAACH, COOOpaKeHUS
nogoous

28

ILromanu ceueHnit MHOTOMPAaHHHUKOB:
TUTOIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHUs Mo00us

29

IImomany cedyeHnii MHOTOTPaHHUKOB:
TUIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, cCOOOpakeHus moaoous

30

KontponsHas padota "IloBTopenue:
MHOT'OI'paHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0BEeM IPSIMOYTOIBHOTO
napaJsuiesenue/ia

32

3anaumn 06 yaBoeHuH Kyba, 0 KBajparype
Ky0a; 0 TpHCEeKINH yriia

33

CrepeoMeTprUYeCKHe 3a1a4H, CBSI3aHHBIC C
00BEMOM NPSAMOYTOIIBHOTO
Mapaiesyenumneaa

34

[MpuknagHele 3a1a4u, CBI3aHHBIC C
BBIYMCIICHUEM 00BbEéMa MPSIMOYTOJIBHOTO
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napajuiejaenuicaa

35 O0BEM TIPIMOT IPU3MBI

36 CrepeoMeTpudecKre 3a71a9u, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMOI IPU3MBI

37 [Mpuknagueie 3aga4u, CBA3aHHBIE ¢ 00OBEMOM
MPSIMOU TTPU3MBI
Brruncnenve 00bEMOB TEN C IIOMOILBIO

38 omnpeaen&HHoro uaterpaia. O0bEM
HaKJIOHHOW NPU3MBI
Briuncienne o065EMOB TEN C ITOMOIIIBIO

39 onpenenéHHoro uHrerpaia. O6bpEM
TUPAMUIBI

40 Dopmyna 00bEMa upamuabl. OTHOIICHUE
00BEMOB TUPAMHUJT C OOIIIUM YTIIOM

41 Dopmyna 06béMa nupamuasl. OTHOIICHUE
00BEeMOB TUpaMU/I ¢ OOIIUM YTIIOM

4 CrepeomeTpudecKre 3aaqu, CBSI3aHHBIC C
00BéMaMU HAKIIOHHOW MPU3MBI

13 CrepeoMeTpudecKre 3a71aqu, CBSI3aHHBIC C
00BEMaMU MUPAMUIIBI
IMpuknagueie 3amauu mo teme "OO0BEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIIOHHOM
TIPU3MBI

45 [Mpuknagueie 3agaun o teme "OOBEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 IIpumenenne 066EMOB. Beruncinennue

PacCCTOsIHUA O IINIOCKOCTH
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KontpomnpHnas padota "O0bEM

47 "
MHOTOTpaHHHUKA
[unmuuapuyeckast TOBEpPXHOCTb,

48 oOpasyroniye MUJIHHIPHICCKON
TMIOBEPXHOCTH

49 IMununaap. IpamMoi KpyroBou HUJIMHIP.
[Tnomaar mOBEpXHOCTH UMIUHAPA

50 KoHnueckast TOBEpXHOCTh, 00pa3yroiue
KOHHYecKoH nmoBepxHocTH. KoHyC

51 CeueHue KOHYyca IIOCKOCTBIO,
napajuieIbHON MJIOCKOCTH OCHOBAHUS

57 VYceuéHHbIN KOHYC. M300pakeHne KOHYCOB
U yCEUEHHBIX KOHYCOB

53 ITnomans 60KOBOH MMOBEPXHOCTH U MOJTHOU
IMOBEPXHOCTH KOHYycCa

54 ITnomans 60KOBOI MMOBEPXHOCTH U MOJTHON
IMOBEPXHOCTH KOHYycCa
CrepeomeTpuyecKre 3a1a9i Ha

55 J0Ka3aTeIbCTBO 1 BEIUHCIICHHE,
TMIOCTPOCHHUEM CEYSHUU IIIMH/IPA, KOHyCa
CrepeoMeTpHYecKre 3a4a41 Ha

56 J0Ka3aTEeIbCTBO U BLIYHCIICHHE,
IMOCTPOCHUEM CEYSHHUH IWINHpPA, KOHyCa

57 [Mpuxmagueie 3ama9u, CBsI3aHHBIE C
UJIUHIPOM

53 IMpuknagHele 3a1a4u, CBI3aHHBIC C

HWIUHIPOM
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59

Cdepa u map

60

[lepeceuenne cheprl U mapa ¢ IIOCKOCTHIO.
Kacanue mapa u chepsl mockocTbio. Bua u
n300pakeHUe mIapa

61

ITepeceuenune cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTsro. Bua u
n300pakeHre mapa

62

VpasHenue cheprl. [Ltomans chepsl u eé
JacTen

63

CummeTpust cdepsl U mapa

64

CrepeoMeTpuiecKre 3a4a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE, CB3aHHbBIC
co cdepoil U mapom, HOCTPOSHUEM UX
CEUYEHHUH MIIOCKOCTHIO

65

CTtepeoMeTpHiecKUe 3aa4y Ha
J0Ka3aTeIbCTBO U BHIYKCIICHUE, CBI3aHHbBIE
co cdepoil U mapom, TOCTPOCHUEM UX
CEUYCHUH MIOCKOCTHIO

66

[IpuknanHeie 3ama4u, CBI3aHHBIE CO chepoit
U 1apoM

67

[MoBTOpEeHME: OKPY>KHOCTH Ha IMIOCKOCTH,
BBIYMCIICHUS B OKPY>KHOCTH, CTaHJapTHBIE
nomoous

68

PaznmyHble KOMOWHAITMH TEJ BpAIlCHUS U
MHOTOTPaHHUKOB

69

3anaun 1o teme "Tena U NOBEpXHOCTU
BparmeHus"

70

3agaun 1o Teme "Tena u MOBEPXHOCTH
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BpauieHusa"

71

KontposnpHas padora "Tena n moBepXHOCTH
BpameHus"

72

O0bpém unmuaapa. Teopema 06 00BEMe
MPSMOTO IJIUHPA

73

Brrancnenne 0o0BEMOB T C TOMOIIBIO
omnpeaenéuHoro uHrerpana. OobEM KOHyca

74

ITnomanay 6GOKOBOI M MOJIHOHN MMOBEPXHOCTH
KOHYycCa

75

CrepeomMeTpHyecKre 3a1a4H, CBI3aHHBIC C
BBIYMCIICHUEM 00BEMOB IIUJIMHAPA, KOHYCa

76

IMpuknanueie 3amaqu mo teme "OOBEMBI U
TUIOIIAIM IOBEPXHOCTEH Ten"

77

O6bEM mapa u mapoBoro cexkropa. Teopema
006 00béme mapa. [lmomans chepsl.
CrepeoMeTpHIECKHE 3a1a4H, CBI3aHHBIC C
BBIYMCIICHUEM O0BEMOB IIapa, apoOBOTO
CEerMeHTa U [IapPOBOr0 CEKTOpa

78

IIpuknagueie 3amadu mo Teme "OO0BEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM 1Iapa U
wiomaasio cepbl. COOTHOUICHUS] MEXKITY
IUIOLIAASIMU TTIOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TEJT

79

I[TonoGHEIE TeNa B IPOCTPAHCTBE.
H3meHenne o6bEMa 1ipu HogJ00UH.
CrepeoMeTpHIeCKUE 3a/1a9d, CBSI3aHHBIC C
BBIYHCIICHUEM OOBEMOB TEJ U TUTOMIAACH
MMOBEPXHOCTEMN
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80

Kontpomnphas padora "[Lnomanu
MMOBEPXHOCTH U OO0BEMBI KPYTJIBIX Ten"

81

JIBmxenus npoctpancTBa. OToOpakeHHS.
JIBr>xkeHus 1 paBeHCTBO Guryp. OOmume
CBOICTBA OABVKEHUN

82

Buae! nBr>keHUN: MapajjieIbHBIA IEPEHOC,
LIEHTpaJIbHAasi CHMMETpPUSI, 3epKaTbHasI
CUMMETpPHSI, IOBOPOT BOKPYT IPSMOH

83

IIpeo6pazosanus moaoous. [Ipsimas u chepa
Diinepa

84

FeOMeTpI/I‘{eCKI/Ie 3aa4i Ha MPpUMCHCHUC
JABHKCHU A

85

KontpomnbpHas padoTa "BekTopsl B
npocTpaHcTee"

86

OO0o6muraroniee noBTopenue 11 noHsTuii n
MeTOJ0B Kypca reomerpuun 10—11 kinaccos,
cucreMatuzauus 3Hanui: "[lapannensHocTh
MPsIMBIX U TJIOCKOCTEH B mpocTpaHcTBe"

87

Oo6o6marotee mopTopeHue 11 moHITHHA 1
METOJ0B Kypca reometrpuun 10—11 knaccos,
cucteMaTu3anus 3HaHui: "BekTopsl B
npocTtpaHcTBe"

88

O6o6maroriee mopropenue 11 moHITHHA 1
METOJ0B Kypca reomerpuu 10—11 kiaccos,
cucreMaTu3anus 3HaHui: "BekTopsl B
npoctpaHcTse"

89

O6o0maromee moBroperue 11 noHsTHA U
METOJIOB Kypca reomerpun 10—11 kjaccos,
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cucreMarusanus 3Hagui: "O0beM
MHOTOrpaHHHKaA"

90

Oo6o6maroree mopTopeHue 11 MoHITHHA 1
METOJ0B Kypca reometrpuu 10—11 kinaccos,
cucreMarusanus 3Hanuu: "O0beM
MHOTrOrpaHHUKa"

91

Oo6o6marotiee mopTopeHue 11 moHITHHA U
METOJ0B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanud 3Haauii: "Tlnomagn
IMOBEPXHOCTH U OOBEMBI KPYTJIBIX Ten"

92

O6o0maromee moproperue 11 noHsTHI U
METOJIOB Kypca reomerpun 10—11 kiaccos,
cucremaru3auus 3Hanui: "Ilmomanu
IMOBEPXHOCTH U OOBEMBI KPYTJIBIX Ten"

93

HTorosas KOHTpOIbHas paboTa

94

WUtorosas KOHTpPOJIbHAasA pa60Ta

95

IMoBTOpeHue, obobIIeHNE U
cucTeMaTHu3anus 3HaHUHU

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayK4 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3BUTHA CTEPEOMETPHUU KaK
HayKHU U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropust pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHUI

99

I/ICTOpI/IfI Pa3BUTHA CTCPCOMETPUU KaK
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HayKHU U €€ pOJIb B Pa3BUTHU COBPEMEHHBIX
HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUM

100

Hcropust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHI

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayK4 U €€ poJib B pa3BUTUM COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHUI

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME

102
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JNeKTPOHHbIN A4OKYMEHT nepegaH vyepes onepatopa 340 3A0 "TakcHet" Cp, 17 ane 2024 14:08:37 MCK
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1J11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET

CtpaHnua 39 n3 40
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