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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBIsieTCss OJHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEIHEro OOIIETo
00pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YUEHHMs JTUCHUILUIMH €CTECTBEHHO-
HAayYHOHM HaIIPaBJIEHHOCTH W MPEIMETOB I'yMAHUTAPHOIo HUKIA. [IOCKONBKY Jornyeckoe
MBIIUICHHE, (opMHpyeMOe TpH H3yYEeHUH OOYUYAIOIUMUCS TMOHSITHUMHBIX OCHOB
r€OMETpPUHU, TMPU JO0Ka3aTeIbCTBE TEOPEM U TMOCTPOECHUU LEMOYKU JIOTUYECKHUX
YTBEPKJICHUM MPU PEIICHUH T€OMETPUUYECKUX 3aJlay, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIOJIB3YIOTCS MPHU PEIICHUH 33]1ad €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/]1a4.

Llens ocBOeHMs TporpamMmbl yueOHOro Kypea «I'eomerpusi» Ha yriayOiaEéHHOM ypoBHE
— pa3BUTHE MHAMBHUAYAJIbHBIX CHOCOOHOCTEH OOydarouuxcs MpH HW3YYEHHH T'€OMETPHH,
KaK COCTaBJsIOUIed mnpeameTHol oOnactu «Martematuka W HMHQOpPMATHKa» Yepes3
obecriedeHne BO3MOXKHOCTH MPUOOPETEHUS M UCIOJb30BaHUS Oojee TIyOOKUX
F€OMETPUYECKUX 3HAHMM M NEUCTBUM, CHEHU(PUUHBIX T€OMETPUU, U HEOOXOJIMMBIX s
YCHEMHOro MpoeCCUOHANBHOTO O00pa30BaHUs, CBS3aHHOIO C  HCIIOJIb30BaHHUEM
MaTEeMaTHKHU.

[TpuoputeTHpIMM  3aadyaMM  Kypca T'€OMETPUM Ha YIIIyOJIEHHOM  YpOBHE,
PaCHIMPSIIOUIMMU U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHrue TMPEICTaBICHUS O TEeOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpPhl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMupOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIINX
MaTeMaTUYECKUX MOJIENIX, MO3BOJIAIOIIMX ONUCHIBAaTh U U3ydaTh pa3Hble SBJICHUS
OKpY’KaIoIlIer0 MHUpa, 3HAHME MOHATUHHOrO ammapata mo pasgeny «CrepeoMeTpus»
y4eOHOT0 Kypca reOMETpHH;

(dbopMUpOBaHHE YMEHHS BIIAJE€Th OCHOBHBIMHM IOHSATHUSIMH O TPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyJl MU YMEHUE uX
OPUMEHATh, YMEHUSI JIOKa3blBaThb TEOPEMbl W HAXOJUTh HECTAHJAPTHBIE CIOCOObBI
peuieHus 3aay;

dbopMHpoBaHUE YMEHHs pacro3HaBaTh Ha YEPTEKax, MOJACISIX U B peaJbHOM MHUpE
MHOTOI'PAaHHHKH U TeJla BpAalleHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHHE TOHMUMAHHUS BO3MOXKHOCTH  aKCHOMATHYECKOTO  IMOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, GOpMHpOBAHHWE TOHUMAHUA POJIM AKCHOMAaTUKU MpU
MIPOBEJACHUY PACCYXKICHUN,

dbopMupOBaHUE YMEHUS BIAJI€Th METOAMHU J1I0KA3aTEeIbCTB U AJITOPUTMOB PEILICHUS,
YMEHUSl HMX MPUMEHATb, NPOBOAUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJE€ PpELIEHUs
CTEpPEOMETPUYECKUX 3aJad W 3aad C MPaKTHUYECKUM COJAEpkKaHHEeM, (OPMHUPOBAHUE
MPEICTaBICHUS] O HEOOXOJAMMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHWM MAaTEMaTHYECKHX
YTBEPKJICHUI U POJIM aKCUOMATUKH B MPOBEJICHUH JE€AYKTUBHBIX PACCYKICHUM;



pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aronuxcsi, T03HaBaTeNbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (HYHKIIMOHATIBLHON IPAMOTHOCTH, PEJIEBAHTHOW I€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallUsIX M IPU H3YYEHUU JPYIUX YUYEOHBIX IPEIMETOB,
IIPOSIBJICHUs 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANBHBIX CUTYAIUH,
MCCIIEOBAHUS TIOCTPOECHHBIX MOJIEIIEN, HHTEPHPETALIMU TOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKAaTEIbHBIMU JIMHUSIMHU Y4ueOHoro kypca «l'eomerpusi» B 10-11
Kiaccax ABJSIOTCS: «IIpsiMble M IUTOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHuKN», «Tena
BpalieHus», «BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEM.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUM Ha YyriayOia€éHHOM ypoBHe o0yueHus B 10-11
KjlaccaX, OTHOCHUTCS KO BCEM COJEpKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a
(GbopMHpOBaHUE JIOTUYECKUX YMEHUU pACHpenenseTcsl He TOJBKO IO COJAEP>KATEeIbHBIM
JUHUSM, HO W o roaam oOydeHus. ConepxaHue 0O0pa3oBaHUs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ylibTaraM  ocBoeHusi  DexnepanbHOl  pabouell  IPOrpammbl,
pacnpeen€HHbIM 110 ToAaM 00y4YeHUs!, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM
OCHOBHBIM, MPUHITUIIMATILHBIM BOIIPOCaM 00yUaromuecs o0paiaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OpPraHU30BaTh OBJAJACHUE TE€OMETPUUYECKUMH TMOHATUSIMH M HaBbIKaMU
MOCJIEOBATENbHO M TMOCTYHAaTeNbHO, C COOJIIOJICHUEM TPUHLHUIA MPEEMCTBEHHOCTH, a
HOBBIE 3HaHUS BKIOYaTh B OOIIYH0 CHUCTEMY TE€OMETPUYECKUX IpEACTaBICHUM
00yJaronuxcsi, paciupsisi 1 yriryosss e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3garh ycioBus ans auddepeHumannu oOy4eHusl, MOCTPOCHUS WHIWBUIYaIbHBIX
00pa3oBaTeNbHbIX MpPOTpaMM, OOECHEeUUTh YIIYyOJEHHOE HW3YyYeHUE TE€OMETPUU Kak
COCTaBJISIONIEH yueOHOTo peaMera «MaTtemMaTrukay;

MOJIFOTOBUTh OOYYarOMIMXCSA K MPOAODKEHUIO H3YYEHHMsS] MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymiei mnpodeccuu, oOecrieurnBasi NPEEMCTBEHHOCTh MEXIY OOIMM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOJE€HHOM ypOBHE OTBOIMTCS
204 ygaca: B 10 xnacce — 102 yvaca (3 yaca B Henenmto), B 11 kmacce — 102 gaca (3 yaca B
HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHs NPABWIbHBIX MPU3M, CHUMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHJpA, TUpaMUabl U KoHyca. O0bEM 1Iapa U I1apoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUs. [IpsiMmoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUH. Buabl JBWXEHUN: TapaUieNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHMH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUMUBOrO OyaylIero;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATUYEeCKUX 3HAHUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OONIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIITh TMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIECACTBUSI M3 HUX MPHU PEIICHUH
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY NPsIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHMS] MHOTOTPAHHUKOB PA3TMUYHBIMU METOJAMH, BBIMOIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOLICHUWA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEANbHBIE CUTYallUH, MPUMEHATh U3YYECHHbIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUUECKHE 3a/1aqH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C IVUIMHIPUICCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHSI TEJ BPaLCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TET;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aJa4l Ha BBIUHUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB H TEJl BpaIlECHUS TMPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHS KOHYyca (TapaielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (DAaKThl ISl PELICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTD MPSMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTU3alus 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | MpaxTmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuTHueckas reoMeTpHst 15 1
) [ToBTOpeHwME, 0606meH1fe u 15 1
CUCTEMAaTH3AIIMSI 3HAHHHA
3 O0BEéM MHOTOTPAaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpeHwue, 0606meH1/vIe u 17 p
CUCTeMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TJIOCKOCTH, MapalIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
MpaBuIia U300paKeHHs HA PUCYHKE
IJIOCKOCTH, MapaUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsThs: NepeceKaromuecs 1mI0CKOCTH,
NnepeceKkaromuecsa npamMasa u miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, n300pakeHne
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIMINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE POXOAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEeHHBIX IJIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHnit mupaMuipl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJIy4EeHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU [[BETAMU

13

N306paxeHne cedeHnit mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
NOJYYEeHHBIX TIIOCKOCTe!. PackpanmBanue
MOCTPOCHHBIX CEUCHUI Ppa3HbIMHU LIBECTAaMU

14

MerTton cieoB U1l IOCTPOEHUS CEUEHU I




15

Merton ciaeoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIOCKOCTEMN

16

Merton ciaeaoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHril MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cosznmanue
BBIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MIOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh IaroB
MTOCTPOCHHUS

21

[ToBTOpenne mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUH




23

KoHnTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanenbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILEH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienpHOCTB TpeX NpsiMbIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapAJIIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajsienbHON NPOEKIUU

28

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeOBaHNE, CBA3AHHBIC C
PacoIOKEHUEM MPSIMBIX B POCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpHuuecKue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO MPSAMBIX M IIIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUCHUM KyOa u
napasienenurnena. CBoncTBa
napajuiejaenunesa u mpu3Mbl

34

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEN
yepes TOUKY, HE PUHAIICKALLYIO JTaHHOU
IIJIOCKOCTH U CJIEACTBHUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX IIEPECEUEHUS
[IPHU [IEPECEYEHNN IBYX ITapalaelIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3Kax NMapajlyICIbHBIX IMMPAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYCHUU IIPSIMOI C
ABYMS TapaJJICJTIbHBIMUA IIJIOCKOCTAMUA




38

[ToBTopenue: Teopema Iludaropa Ha
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

41

Brruucnenue aivH OTPE3KOB B Ky6e u
MpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

[TepnieHIUKYIAPHOCTD NPSMON U
mockoctu. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

[IepnieHAMKYIAPHOCTH NPAMOU U
mockocTH. [Ipru3nak
NEPNEHAUKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[leprienauKynap 1 HaKIOHHASL.
[TocTpoenue nepneHMKyIsApa U3 TOYKU Ha

PSIMYIO

48

[leprienquKynAp ¥ HAKJIOHHAS.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx nmeprneHANKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o Tpéx neprneHAnKyIsapax
(mpsimast 1 oOpaTHas)

51 VYron Mexy CKpelBaroIMUCs
IPSMBIMU
[Torck neprneHAnKyYISpHBIX TPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEMN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuennii kyba, MpU3Mbl,

54 MPaBUJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIINU
[TocTpoenue ceuennii kyba, MpU3Mbl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyISIpHOCTH NIPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CHUMMETPUHI

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUIN OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON IpsMOi

61

Casur 1o HenapasuieJIbHON TPsSMOH,
M3MEHEHHUE PACCTOSTHUM

62

KoHntposbhas padora "B3aumHoe
pacroaokeHue MPSMBIX U MIIOCKOCTE! B
npocTtpascTae”

63

IToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOJAbI BEIYUCICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie mockoctH. CBONCTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyJIsSpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN
MEePNEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHUs], CBOICTBA IPIMOYTOJIBHOTO
napaienenunesa

70

Teopema 0 AHaroHay MPSIMOYTOIEHOTO




napauicicnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpuuecKkre U MpUKIIaTHbIE
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUMBAKOIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTaAaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIUBAIOIINXCS NPSMBIX, PACCTOSIHUE
MEXIY CKPEIIUBAOLIMMUCS IIPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

74

Paccrosinre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIEHAUKYIISIPHOMN IIOCKOCTH

76

Tpé€XrpaHHslid yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

77

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reo/Ie3N4YecKre JTMHUHU Ha 3eMie

78

KonTtponbHas padora "Yrisl u
paccrostHus"

79

CucremaTtuzanus 3HaHUN "MHOTOrpaHHUK
Y €T0 DJIEMECHTHI"

80

[Tupamuaa. Bunel nupamua. [IpaBunsHas
nipamMua




[Tpusma. [IpsiMast U HAKIIOHHAS TIPU3MBIL.

81 1
[IpaBuiibHas nmpu3ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brinmykibie MHOrOrpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpsHas padbora "MHororpaHHUKH" 1

86 [TonsiTrie BEeKTOpa Ha TJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCcTh BEKTOPOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJTHON 1
TUTOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brranciienue yria Mexay BEKTOpaMHu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocteiinme 3agaun ¢ BEKTOpaMu 1

97 [Ipocteiinme 3agaun ¢ BEKTOpaMu 1

98 O060011eHe U cUCTeMaTH3alus 3HAaHUN 1




99 O060011IeHNE U CUCTEMATU3aIUs 3HAHUN 1
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 HroroBast kKoHTpoOIbHAs paboTa 1
102 O06001IeHre U CUCTEeMaTH3aIs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha IJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 IToBTOpeHue TeMsl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
IIPOXOJAIIEH Yepe3 JBe TOUKU"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHanuTHYECKHE METOBI pacuéra yria 1
MEXY INIOCKOCTSMHA B MHOTOTPaHHHUKaX
12 ®dopmyra pacCTOSHUS OT TOUYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUN OT TOYKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON UPaMUIE

15 KoHTposbHas pabota "AHamuTudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHJAapTHBIC

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
TPSIMBIMHA
[TepnenauKyIsipHBIE TPSIMBIEC U

99 MJIOCKOCTH: CTaHIaPTHBIC IMaphl
NEePHEHANKYIISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMaA O TpexX
NepHeHANKYIISIpax

24 [MepneHIUKYISIpHBIEC IPSIMBIC U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

27

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00uUs

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsl MOA00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

32

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenunea

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHuuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uurerpaiga. O0bém

38 06
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
MU PAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUECKUE 3a]]a9H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 33]]a9H, CBI3aHHBIC C
00BEMaMH THpaMUIBI

WKJIQTHBIE 33129 TI0 TeME BEMBI

IT "O6

44 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTU




KoHntponbhas padora "O0bEM

47 "
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIMHID.
[Imomaae MOBEpXHOCTH LUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroliue
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUYCHUN IMIMHIPA, KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasnaenue chepsl. [Lromans cheps u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

65

CrepeomeTpHuyuecKue 3aa4u Ha
J0Ka3aTe€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYECHUI MIIO0CKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KoHnTtpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYycCa

74

[Tnomaan OOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Tpuknanueie 3anaun mo Teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEN Te"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CeTMEHTa U IIapOBOTO
CEeKTopa

78

[Ipuknanneie 3aaaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN
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[TonoOHEBIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu moo0uu.
CrepeoMeTpHUeCKUe 3a]]a4u, CBI3aHHBIC C




BBIUKCJICHHEM 00BEMOB TeJl U TUIOIIAAEH
MOBEPXHOCTEN
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Kontponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
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JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCcTBO (huryp. OOmue
CBOICTBA JBHKCHUI
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Buabl nBukeHuit: napamiebHbII
MEepPEeHOC, LIEHTPaIbHAsl CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO
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[IpeobpazoBanus noxodus. [psmas u
cthepa Diinepa
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FGOMeTpI/I‘-IeCKI/Ie 3aa4u Ha MIPUMCHCHUEC
JABUXXCHUA
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Kontponbnas padota "BekTops! B
npocTpaHcTae”
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O6o06matomiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"TlapanenbHOCTh NPSMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6maroree noropenue 11 noHsATHit 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlis 3HAHWI:
"BekTopsbl B npocTpaHcTse"
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O6o06matomee moBTopenue 11 mousTHi 1
MeTO/0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse”
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O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIHsI 3HAHUI:
"O0beM MHOTrOrpaHHuka"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYTJIbIX TEd"
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Ob6o6uaroree nopropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"
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HtoroBast KoHTpoJIbHAs paboTa
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Htorosast KOHTpoJIbHAs paboTa
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[ToBTOpenwme, 0600IIEHNE 1
cUCcTeMaTH3aIusg 3HaHui

96

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITIBIOTCPHBIX TCXHOJIOT ni




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul
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Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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