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IHOACHUTEJIBHAA 3AIIUCKA

['eomerpus sBsieTCss OTHUM M3 Oa30BBIX KypCOB Ha YPOBHE CPEHETO 001Iero oOpa3oBaHusl, TaK
Kak 00ecreuyMBaeT BO3MOXKHOCTh HM3Y4YCHHs AMCLUIUIMH €CTECTBEHHO-HAYyYHOW HANpaBIEHHOCTH WU
MpeIMETOB TyMaHUTapHOTro IuKja. [IoCKoNIbKy Tornyeckoe MblluieHue, GopMUpyeMoe Npy U3yUeHHH
00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, IIPH J10KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH LETIOYKH
JIOTUYECKUX YTBEPKACHUN MPU PElICHUU IeOMETPUUECKHUX 3a]a4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH PELICHWH 3a/lad €CTECTBEHHO-HAyYHOTO ILIMKIA, B
YaCTHOCTH (PU3UYECKHX 3a/ad.

Ilenp ocBoeHust mporpaMmbl ydyeOHOro kypca «['‘eomeTpus» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH o0OydaromMxcss TP HM3YyYCHUH TE€OMETpPHM, Kak
COCTaBISIIONIEH TpenMeTHOW obmactu «Maremarnka W uHGOpPMATHKa» depe3 oOecTeueHue
BO3MOYKHOCTH MPHUOOpPETEHUsI M UCIOJIb30BaHUS Oojiee TIyOOKMX TIE€OMETPUYECKUX 3HAHUU U
NecTBUM, crneunuUUHBIX TEOMETPUH, U HEOOXOOUMBIX JIi YCHEIIHOTO MpodhecCHOHATBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIB30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMU 3aadyaMH Kypca T€OMETpPUM Ha YIiyOJIEHHOM YPOBHE, PACIIUPSIONIMMU U
YCUJIMBAIOIIUMU KypC 6a30BOT0 YPOBHS, SIBJISIOTCS:

paciiMpeHe MpeJCTaBIeHUs O FeOMETPUHM KaK YacTH MHUPOBON KYIbTYpbl U (OpMHUpPOBaHUE
OCO3HAHMS B3aHMOCBSI3M TEOMETPUH C OKPYKAIOIINM MUPOM;

dbopMUpOBaHHME TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (urypax Kak o BaKHEHUIINX
MaTeMaTHYECKUX MOJICNAX, MO3BOJISIOMIMX ONUCHIBATH U HM3y4yaThb pPas3HbIE SBJICHUS OKPYXKAIOIIEro
MUpa, 3HaHHE MOHITUIHOTO amnmapaTta 1o paszaeny «CtepeoMeTpus» ydeOHOTro Kypca TeoMeTpuu;

¢dbopmMHUpoBaHHE yMEHUS BIIAZCTh OCHOBHBIMHU MOHSATHIMU O NMPOCTPAHCTBEHHBIX (UTYypax U UX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (HOpMysl U YMEHUE UX HPUMEHSATh, YMEHHsS J0Ka3bIBaTh
TEOpPEeMbI U HaXOAUTh HECTAaHIAPTHBIEC CIIOCOOBI PELICHHUS 3a/1ay;

dbopMUpOoBaHME YMEHMsI paclo3HaBaTh Ha uYepTeXkax, MOJENSIX M B pEabHOM MHpE
MHOTOTPAaHHHUKH U TeJla BPaIIeHUs, KOHCTPYUPOBATh T€OMETPUUYECKIE MOJICIIH;

(dbopMUpOBaHHE MOHUMAaHHUS BO3MOXKHOCTH AaKCHOMATHYECKOI'O IMOCTPOCHHS MaTeMaTHYECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH TPH MPOBECHUN PACCYKICHUMH;

(dbopMupOoBaHHE YMEHUS BIaJETh METOAAMHU J10KA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUS UX
PUMEHSTH, IPOBOJIUTH JTOKa3aTeIbHBIC PACCYKIEHHUS B XOJI€ PEIICHUSI CTEPEOMETPHUUECKUX 3a/1au U
3aJjad ¢ MPaKTHYECKUM cojep)kaHueM, (OpMHUpPOBaHHME TNPEJCTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUYECKUX YTBEPKIEHHUM M pOJIM aKCUOMATUKU B
MIPOBEJICHUU JIETYKTUBHBIX PAaCCyKICHUII;

pa3sBUTHE W COBEPLICHCTBOBAHHE WHTEIUIEKTYaJlbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
oOyuarouxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHHHM, KPUTUYHOCTU MBIIUICHHUS,
MHTepeca K U3YUYEHUIO T€OMETPHUH;

¢dbopmupoBanue  (GYHKIUOHATBHOM  TI'PaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU:  yYMEHHUSA
pacro3HaBaTh MPOSIBICHUS T'€OMETPHUUECKUX MOHATHH, OOBbEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYaIUsX U MPU U3YYCHHUH JPYTUX Y4EOHBIX MPEIMETOB, NMPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJAETHPOBAHUS DPEATbHBIX CHTyallud, MCCIEJOBAHUS IOCTPOCHHBIX MOJEICH,
MHTEPIPETAINH [TOJTYyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZEP)KATENbHBIMU JHHUSAMHU yueOHoro kypca «['eomerpusi» B 10-11 kmaccax
aprsoTcs: «l[IpsiMple M MIIOCKOCTH B TpPOCTpaHCTBe», «MHororpanHuku», «Tema BpalieHus»,
«BeKTOpbI ¥ KOOPAWHATHI B IPOCTPAHCTBEY, «J{BUIKEHHSI B TPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeGoBaHHME «YMETh OIEPUPOBATH TOHATHSIMUN,
peNeBaHTHBIMH T€OMETPHH Ha yriiyOoaéHHOM ypoBHe oOy4yeHus B 10—11 kimaccax, OTHOCHTCS KO BCeM
COJZIEp>KaTEeNIbHBIM JTMHUSAM y4eOHOro Kypca, a popMUpOBaHUE JIOTUYECKHX YMEHUH pacrpezensercs
HE TOJIBKO IO COJEpKaTeIbHBIM JUHHUSIM, HO M N0 ToaaM oOydenus. CoaepxaHue 0Opa3oOBaHMS,
COOTBETCTBYIOIICE MPEIMETHBIM pe3yyibTaTaM ocBoeHHs dDenepanbHONl pabodeil MmporpaMmel,
pacripeieIéHHBIM 1O roJjlaM 00Y4eHHUs1, CTPYKTYPUPOBAHO TaKUM 00pa30oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIMATIBGHEIM ~ BOIpocaM  oOydaromuecs O0Opaliajuch HEOJHOKPAaTHO. OTO  IMO3BOJSET
OpPraHU30BaTh OBJAJICHHE TE€OMETPHUUCCKUMH TMOHATUSMH UM HaBbIKAMU IIOCJIEJOBATEIBHO U



MOCTYIATENBHO, C COONIOIEHUEM ITPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYIO
CHCTEMY T€OMETPHYECKUX IMPEACTaBICHUM OOyJaromuxcs, pacmupsiss U yriuyonss e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexona K U3y4EHUIO T€OMETPHUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3laTh yCIOBHMsS Juid JuddepeHnuanuu  oO0ydeHus, IOCTPOEHUS HHIUBUAYaIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUUTh YIIyOIEHHOE M3yYeHHE T'€OMETPUH KaK COCTaBIISIOIICH
yuebHoro npeamMera «MaremaTukay;

MOJITOTOBUTh OOYYAIONMXCA K MPONOJDKCHUIO H3YYEHHMs] MaTeMaTUKU C Y4€ToM BbIOOpa
Oynymeir mnpodeccun, oOecmeunBas MPEEMCTBEHHOCTh MEXIy OOmUM #  MpodecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yueOHoro kypca «I['eomerpusi» Ha yriay6nénHoM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 ygaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).



COJEPKAHUE OBbYYEHUA
10 KJTACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuH. Touka, mpsMas, TIOCKOCTb, MPOCTpaHCTBO. IlonsTHe 00
AKCHOMAaTHYECKOM ITOCTPOECHHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue MNpsSMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, IMapaJIENbHbIE U
ckpenBaromuecss npsmele. [Ipu3Haku ckpemmBaromuxcs NpsAMbIX. [lapamienbHOCT NpAMBIX U
IIJIOCKOCTEM B MPOCTPAHCTBE: MApaJUIEIbHbBIE IPSIMBIE B IPOCTPAHCTBE, NAPAILIEIBHOCTD TPEX MPSIMBIX,
NapajuleIbHOCTh  HpsIMOM M IUIOCKOCTU. llapamienbHoe ¥ LEHTpaJlbHOE IPOEKTHUPOBAHUE,
n3o0paxkerue ¢uryp. OCHOBHBIE CBOMCTBA MapajljICIbBHOTO MPOeKTUpoBaHus. M3o0paxenue ¢uryp B
napajuiebHOM MPOEKUHUHU. YTIbl C COHANPABICHHBIMA CTOPOHAMH, YIOJl MEXIY IMpSMbBIMUA B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajuleabHbIE IUIOCKOCTH, CBOMCTBA NapajllelbHBIX
riockocteil. [IpocTeiine mpocTpaHCTBEHHBIE (UTYPhl Ha IUIOCKOCTH: TETPadAp, Mapajuleienumnes,
MOCTPOEHUE CEUCHHUIA.

[lepnieHIUKYNSPHOCTh NMPSAMOM M IJIOCKOCTH: NEPHNEHAMKYJSPHBIE NPSMbIE B NPOCTPAHCTBE,
MpsIMBIE MapaJUIeNIbHbIE U TEPIEHIUKYISIPHBIE K INTIOCKOCTH, IPU3HAK MEPIIEHINKYISIPHOCTH MPSMOU U
IUIOCKOCTH, TE€OpEMa O NPSIMOM NEPHNEHAUKYISPHON IIOCKOCTH. OpTOroHalIbHOE NMPOEKTHUPOBAHUE.
[lepneHuKynsip U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSIHUE OT HPSIMOHN 110
IUIOCKOCTH, TpOeKuus (GUrypbl Ha IUIOCKOCTh. IllepHeHIuKyIsIpHOCTh IJIOCKOCTEH: MpPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIOCKOCTER. Teopema o Tpéx nepneHauKysapax.

VYIuIbl B IPOCTPAHCTBE: YIOJ MEXAY IIPSAMOH U IJIOCKOCTBIO, IBYTPAHHBIN YIOJI, IUHEWHBIN YIoJl
JBYTpaHHOTO yriia. TpEéXrpaHHbId U MHOTOTpaHHbIE yIiibl. CBOMCTBA MIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBoiCTBa MJIOCKUX U ABYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB M CHHYCOB
JUTA TPEXTPAHHOTO Yria.

MHOrorpaHHUKH

Bunabl MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma, npsmas u
HAKJIOHHAs TPU3MBI, OOKOBasi U TOJHAS MOBEPXHOCTh Mpu3Mbl. [lapannenenuren, TpsMOYrodbHBIHA
napajiesienuien] U ero cBoWcrBa. Kpardaiimue nmyTd Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema
Oinepa. IlpoctpancTBennas teopema [ludaropa. [upamuga: N-yroiabHas nupamuaa, npaBUiIbHas U
yceuéHHas nupamubl. CBolicTBa péOep W OOKOBBIX TpaHeW MpaBHIbHOW mupamMunbl. [IpaBunbHBIC
MHOTOTPaHHUKHU: MPaBUJIbHAS MIPU3Ma U NpaBUIbHAS MUpaMUAa, MIpaBUIbHAS TPEYroJibHAs MUpaMUJia
U TpaBUJIBHBIN TeTpadap, KyO. [IpencraBieHue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKa3IP
U UKOCa3Ip.

Brruucienue 531€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yribl. [lmomans OoKOBOM
MOBEPXHOCTU M TOJIHOW MOBEPXHOCTU MPSAMOU MPU3MBI, IUIOIMIAAL OCHOBAaHHM, TeopeMa O OOKOBOH
MMOBEPXHOCTU MpsIMON mpu3Mbl. [lmomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH TPABHIBHON
IIApaMU/Ibl, TEOpPEMa O IUIOMAAN YCEUYEHHON TUPaMUIBbI.

CummeTpust B INPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM TNPABWIBHBIX MHOTOI'PAaHHUKOB.
CummeTpus B MPAaBUJILHOM MHOTOTPAHHUKE: CUMMETPHS MapasuiesieluIe/ia, CAMMETPHS MPaBUIIbHBIX
MIPU3M, CHMMETPHSI IPABUIIBHOW MTUPAMUBL.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOpP B NIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIEHHBIE U ITPOTUBOIIOJIO0KHO HalpaBJIE€HHbIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JIelicTBHAsSL C BEKTOpaMHU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uucio. CBOMCTBa cl0KeHUs BEKTOpOB. CBONCTBA YMHOXXEHMsI BEKTOpa Ha
yucno. [lonsatue xommuanapHele BeKTOpbl. IIpu3Hak kommiaHapHOCTH TpEX BeKTOpoB. [IpaBuiio
napajuienenunena. TeopeMa O pasjloKEHUM BEKTOpa IO TpEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsamoyronsHas cucrema KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. CBSI3h  MEXAY
KOOpJAMHATaMM BEKTOPAa U KOOpJIMHATaMM TOUYEK. YTOJI MEKIY BeKkTopaMu. CKalsipHOE MPOU3BEIACHHE
BEKTOPOB.



11 KJTACC

Tena Bpamenus

[TonsTus: UUIUHApPUYECKAass TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, chepudeckas
MMOBEPXHOCTh, oOpasyromue MmoBepxHocTed. Tenma BpamieHus: MWIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3aumHoe pacmoniokeHue cdepbl W IIOCKOCTH, KacaTeidbHas IJIOCKOCTh K cdepe.
N3o00paxenue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munuuapa u kKonyca. Cummerpus cdepbl u
mapa.

O06bEM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME TPAMOYTOJIBHOTO
napajuiefienuneaa u cienctsus u3 He€. O0bEM NpsiIMON U HAKJIOHHOM MPU3MBI, IUIUHAPA, TUPAMU/IBI
1 koHyca. OOBEM I11apa u MapoBOT0 CETMEHTA.

KoMOunanuu ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BHHcaHHas B HWJIMHJIP, ONMUCAaHHAS
okono mmHIpa. [lepecedenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u chepbl MI0CKOCTHIO.
[ToHsiTHE MHOTOTPaHHHKA, OMIMCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHON B MHOTOTPAaHHUK WUJIU TEJIO
BpalICHUsI.

[Tnomane MOBEPXHOCTH UWIWHApPA, KOHYyca, miomanab chepsl u e€ dvacreir. [logobue B
npoctpancTBe. OTHOMIEHNE 00BEMOB, MIIOMAACH MOBEpXHOCTEH MoAo0HBIX ¢uryp. [IpeodpasoBanue
nonobusi, romorerus. Pemienuwe 3agady Ha IJIOCKOCTH C HCIOJBb30BAaHHEM CTEPEOMETPUUYECKUX
METOJI0B.

[TocTpoenue ceyeHHi! MHOTOTPAaHHUKOB M TeJl BpalllEHUs: CEYEHHS LWIMHIpA (MapajuieibHO U
MEePHNEHIUKYISIPHO OCH), CEUEHMs] KOHyca (MapasulefibHble OCHOBAaHUIO M TNPOXOIAIIUE 4Yepe3
BEpILMHY), CEUEHHUs IIapa, METOAbl IOCTPOCHHSI CEUYEHUU: METOJ CJIEI0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH IMITOCKOCTH.

BekTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepauuu Haja BEKTOpaMH. BeKTOpHOE YMHOMXEHUE BEKTOPOB.
CoiicTBa BEKTOpPHOrO yMHOXeHHUA. [IpsiMmoyronpHas cucTeMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopmunatel BekTopa. Pasznokenune Bekropa mo 06aszucy. KoopanHaTHO-BEKTOPHBIH METOA TpH
pelIeHNH TeOMEeTPUYECKUX 3aa4.

JBHKeHHS B IPOCTPAHCTBE

JBwxenus npoctpanctBa. OtoOpakenus. [[Bwkenus u paBeHcTBO ¢uryp. OOmme cBOWCTBa
JNBIDKCHUW. BuIbl NBWKEHMM: NapajuIeNIbHBIA IEPEHOC, LUEHTPaJbHAs CUMMETpPHs, 3€pKajbHas
CUMMETPHSI, TOBOPOT BOKPYT Ipsimoii. [IpeoOpazoanus mogodus. [1psmas u chepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBl OCBOEHMSI YYEBHOI'O KYPCA «I'EOMETPUSI»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaskaanckoe BOCIMTAHHE:

C(OPMHUPOBAHHOCT I'PAXKJAHCKON MO3UIMK OOYHYAIOIIErocss KaK aKTUBHOI'O U OTBETCTBEHHOTO
YjieHa POCCUHUCKOro OOIIeCTBa, MPEACTABICHHE O MAaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPaKIAHCKOTO OOIIeCTBa (BBIOOPHI, OMPOCHl U JPYIroe),
YMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HMX (QYHKLUUSAMHU U
Ha3HAYCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

C(OPMHPOBAHHOCTh POCCHUICKON TpaXITaHCKOW HWICHTUYHOCTH, YBAXKEHHS K MPOILIOMY H
HACTOSIIIEMY POCCHUHCKOM MaTeMaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKCHMSM POCCHUHCKUX
MAaTE€MaTUKOB U POCCUHMCKOM MaT€MAaTHYECKOW IIKOJIBI, UCIIOJIb30BAHUE ITUX JOCTHKEHHUUA B JPYTHX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHHMCKOr0 Hapoaa, chOpPMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, STUUECKOTO MOBEACHMUS, CBA3aHHOIO C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUN HAyKHU U
JESTeNbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIaZ[A B IOCTPOCHHUE YCTOWYMBOIO OyAYILEro;

4) 3cTeTHYeCKOE BOCIIUTAHHE:

JCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOUYas 3CTETUKY MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJay, pEUICHUH, pacCyKACHUH, BOCIPHHUMYHUBOCTD K MAaTEMaTUYECKHM AacleKTaM
pas3IUYHbIX BUIOB UCKYCCTBA,

5) puznueckoe BocniuTanmne:

C()OPMHUPOBAHHOCTh YMEHHUs NMPHUMEHATh MaTeMaTHUYECKUE 3HaHWs B MHTEpEcax 370pOBOr0 U
6e3omacHOro o0pasa XU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (340pPOBOE MUTAHMUE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHATUN W OTHbIXa, PETyJsipHas (u3NYecKass aKTUBHOCTb), (HPU3UIECKOE
COBEPLICHCTBOBAHUE IIPU 3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) TpyaoBOe BociuTaHMe:

TOTOBHOCTh K TpPYHIy, OCO3HAaHHE LIEHHOCTH TPYAOJIIOOUS, MHTEPEC K Ppa3IMuHbIM cdepam
po(eCCUOHATILHON JIEATEIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOH M €€ MNPUIOKCHUSIMHU, YMEHHE
COBEpLIaTh OCO3HAHHBIM BBHIOOP Oyayiied mpodeccuu M peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEIICHMM IPAKTHUYECKUX 3ajad
MaTeMaTHYeCKOM HalpaBIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

C(POPMHUPOBAHHOCTb  AKOJOIMYECKOW  KyJIbTYpbl, IOHMMAaHUE  BIUSHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON Cpelibl, 0CO3HAHUE TI00aTHLHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJIeM, OpUEHTAalus Ha IMPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUM i
peleHus 3a1a4 B 007aCTH OKPYKAIOLIeH cpeibl, INIaHUPOBAHNE MOCTYIKOB U OILICHKH MX BO3MOKHBIX
MOCTEACTBUI IJIs1 OKPYKAIOLIEH CPEIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C()OPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd U OOIIECTBEHHOH MPaKTHKH, MOHMMaHHE MaTEeMaTHYECKOH HayKH Kak cdepbl 4eI0BEeYeCKOH
NESTEeNbHOCTH, JTAOB €€ Pa3BUTHUA U 3HAYUMOCTH JAJIS PA3BUTHS LIMBUIM3ALMHU, OBJIAJEHUE S3BIKOM
MaTeMaTUKM M MarTeMaTH4eCKOM KyJbTypoll Kak CpeICTBOM IIO3HAHUS MHpa, TOTOBHOCTb
OCYILLIECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHANBUIYalbHO U B IPYIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTH4YeCKUX OOBEKTOB, MOHATHUH,
OTHONICHUHA MEXAYy TIOHATUAMHU, (OPMYIHUPOBATh ONPEICICHUS TMOHSATHH, YCTaHABIWBATH
CYLIECTBEHHBIH MpHU3HAK Kiaccu(UKalMU, OCHOBAaHUS JUIsi OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OpPMYIUPOBaTH U MpeoOpa3oBbIBATH CYXKIACHHUS: YTBEpPAUTEIbHBIE U
oTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTUBOPEUHs B (DaKTax, NaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX, MpeAsiaraTb KpPUTEPUU JJid BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

JenaTh BBIBOJBI C KCIHOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MPOBOANTH CaMOCTOSITEIBHO JOKa3aTeIbCTBAa MaTEMAaTHUECKUX YTBEPXKIEHUH (TpsSMble U OT
MPOTHUBHOTO), BBICTPANBAaTh apTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpPATh CIOCO0 pemieHust yuyeOHOHM 3amaun (CpaBHMBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOIXOIAIINM ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3zoBble ucciieqoBare/ibCKie AeHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEI0BATENbCKUII MHCTPYMEHT TO3HAHMS, (HOpPMYIHpOBaThH
BONIPOCHL, (UKCHUPYIOIIME TNPOTHUBOpEUHE, NpOoOJIeMy, YCTaHABIMBATh HWCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIIMIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE 10 YCTAHOBICHUIO
O0COOCHHOCTE MaTeMaTH4eCcKOro OO0beKTa, SBJICHHS, MPOLIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMoCTOSITENIbHO (hOpMYIMpOBaTh OOOOIIEHHS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOIO
HAOIIIO/ICHUsI, WCCIIEIOBaHMS, OLICHUBATH JIOCTOBEPHOCTH TIOJYYCHHBIX pPE3yJlIbTaTOB, BBIBOJIOB H
000011IecHMI;

MIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATh MPEAINOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padorta ¢ undopmanmeii:

BBISBJIATH ACPUIUTH MHGOpPMallMU, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha BONPOC U JUIS
pelieHus 3a1a4u;

BbIOMpaTh ~ MHQOpPMAIMIO M3  HCTOYHMKOB  PAa3jIMYHbIX  THUIOB,  aAHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIUIO PA3IMYHBIX BUAOB U (OPM IIPEICTABICHNUS,

CTPYKTYypUpPOBaTh HH(OpMAILINIO, MPEACTABIATh, €€ B pa3iIMuHbIX (opMax, HILIIOCTPUPOBATH
rpapuyuecKy;

OLICHUBATh HAAEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0menue:

BOCIIPUHUMATH U (hOPMYIHPOBATH CYXIEHHUS B COOTBETCTBHUH C YCIOBUSAMH H LEJISIMH OOLICHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NUCHMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS 110 X0y PELIeHHUS 3a/1a41, KOMMEHTHPOBATh MOJTY4YEHHBIH Pe3yNIbTar;

B XO/l€ OOCYXIEHHUS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXAaeMOH TEeMbI, MPOOJIEMBI,
pemraeMoii 3aJady, BBICKA3bIBaTh HJ/EH, HAILICJICHHBIE HA IIOMCK DEIICHHs, COIOCTABIATH CBOU
CYXIIEHUS C CYXIEHUSAMH JPYIMX Y4YacCTHHKOB JHajora, OOHapyXHBaTh pa3MYMe€ MU CXOJCTBO
MO3HINH, B KOPPEKTHOH opMe GOpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

NPEJCTAaBIATh pe3ylIbTaThl pPELICHUA 3aJaud, »JKCIEPUMEHTa, MCCIEeOBaHUsA, IPOEKTa,
CaMOCTOSITENIFHO BHIOMpAaTh (GOpMaT BBICTYIUICHHS C YYETOM 33/a4 MPE3CHTAIMH U OCOOEHHOCTEH
ayJAUTOPUH.



PeryasiTuBHbIe YHUBeEPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmu3anus:

COCTaBJIATh IUIAaH, AaJTOPUTM peIHIeHUs 3a/ayd, BBIOMpPATh CHOCOO pelieHus ¢ y4EToM
UMEIOIINXCS PECYPCOB MU COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIa/IETh HABbIKAMU I1O3HABATEIHHOM peQIIeKCHH KaK OCO3HAHHUS COBEPILAEMBIX JACUCTBUN U
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BIAJETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJIS
mpolLecca 1 pe3ysibTaTa pelleHusl MaTeMaTH4eCcKol 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpU pEHIeHHHM 3aJauyd, BHOCUTH
KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, NAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa IeJId U YCIOBUSAM, OOBSCHATh MPUIUHBI JOCTHKEHUS WIH
HEJOCTHKEHUSI PE3ybTaTOB JEATENIbHOCTH, HAaXOAUTh OMIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MOHUMATh W WCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYalbHOW pPaOOTHI IMpHU
pelieHrny y4eOHBIX 3a/lay, MPUHUMATh Leb COBMECTHOM JESITEeIbHOCTH, MIAHHUPOBATh OpraHHU3AINIO0
COBMECTHOU pabOTHI, paclpeeNsiTh BUABI padoT, JOTOBApUBATLCSA, 00CYKIaTh MPOIECC U PE3YNIbTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM ICHCTBUS C IPYTHMMH
YJieHaMd KOMaHJbl, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT IO KPUTEPHSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kaacca o0ydaromuiicss HAyYNUTCS:

e CBOOOJHO OINEPHPOBATH OCHOBHBIMU TMOHATHSAMH CTEPEOMETPHM IPH PEIICHUH 33134 U
MIPOBEICHUU MaTEMaTUYECKUX PacCyXkKICHHH;

® IPUMEHITH AKCHOMBI CTEPEOMETPHH M CIICACTBHS M3 HUX IPH PEIICHUU I'€OMETPUYECKUX
3ajay;

e Iaccu(UIMPOBATh B3aMMHOE PACIIOJIIOKEHHUE MPSAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH MOHATUAMH, CBSI3aHHBIMH C YIJIaMH B HPOCTPAHCTBE: MEXIY
NPSIMBIMH B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MIIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

e cBOOOJHO pacro3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHHMKOB (TIpH3Ma, MNHUpaMHJA,
HPSIMOYTOJIBHBIN MapauieNenume, Kyo);

e KJIacCU(UIMPOBATH MHOTOTPAaHHUKH, BBIOMPAsi OCHOBAHUS JIJIS KJIACCH(PHUKALINN;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMM, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH NapaJIeNbHOE, HEHTPAIbHOE M OPTOTOHAJIBHOE IMPOEKTUpOBaHHE (uUryp Ha
IUIOCKOCTD, BBITIOJHATH N300paskeHust pUryp Ha miI0CKOCTH;

® CTPOWTH CEYCHHS MHOTOTPAaHHHWKOB PpAa3NIUYHBIMH METOIAMH, BBINOJIHATH (BBIHOCHBIC)
TIJIOCKWE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY;

e BBHIYHCIATH  IUIOL[AJM  TIOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpH3Ma,  MUPaMUAA),
TeOMETPHUECKUX TEJI C MPUMEHEHUEM (HopMyI;

e cBOOOTHO ONEPUPOBATH MOHATHIMU: CHMMETPHS B IMIPOCTPAHCTBE, IEHTP, OCh M IIOCKOCTH
CHUMMETPHH, IEHTP, OCh M INIOCKOCTh CUMMETPHUH (QUTYPHI;

e CBOOOJHO OIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPJMHATAM B
MIPOCTPAHCTBE;



® BBINOJIHATH ICHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U HaxOXKICHHE
Tr€OMETPUUYECKUX BEJTUYMH, MPUMEHSS W3BECTHBIE METOJbl IPHU PEUICHHMH MaTeMaTUYeCKUX 3ajad
MOBBILIEHHOTO U BHICOKOTO YPOBHSI CIIO’KHOCTH;

® MPUMEHSTh NPOCTEHIINE MNPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPY PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

® WU3BIIEKAaTh, MPEOOPA3OBHIBATH M HHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX;

® NPUMEHSTH MOJy4YE€HHBbIE 3HAHUSA Ha MPaKTUKE: CPAaBHUBATh M AHAJIU3UPOBATH peajbHbIC
CUTyalluu, TNPUMEHATh HW3Y4YCHHbIE TIOHATUS B TMIpollecce IMOKMCKA PpEUICHUS MaTeMaTU4YecKu
chOpMyITUPOBAHHON MPOOIEMBI, MOJCIMPOBATh pEATbHBIE CHUTyalldd Ha SI3bIKE TEOMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHHUEM TE€OMETPUYECKUX MOHITHUH U TEOpeM,
ammaparta anreOpbl, pemiath NPAaKTHYECKHUE 3a/1ayd, CBS3aHHBIE C HAXOXJICHUEM TIe€OMETPHYECKHX
BEJIMYNH;

® UMETh NPEICTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU KaK COCTABHOW YacTH
(dbyHI1aMeHTa pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yJaromuiicst HAyquTCs:

e CBOOOJHO OMEPUPOBATH MOHSTHUSIMH, CBS3aHHBIMH C IWIHHIPHUYECKOH, KOHUYECKOW H
chepudecKoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUEHUS,;

® OMEepUPOBATH MOHITHSIMH, CBI3aHHBIMU C TEJIAMU BPAILIEHUS: IUIHHIPOM, KOHYCOM, chepoii
U I1apoM;

e pacmo3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, cepa W map) U OOBICHATH CHOCOOBI
MOJIyYEHUS TeJl BpallleHuUs;

® KIacCHU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHUE CPEPHI U IIOCKOCTH;

® BBHIUKCIIATH BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeIll BPAIICHUS, OOBEMBI U TLIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TET C IPUMEHEHHEM (HOpMYIT;

e CBOOOJHO OMEpPUPOBATH MOHATHSAMH, CBSI3aHHBIMM C KOMOWHAIUMSIMU TeJl BpaIICHUS HU
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIMCAaHHBIM B cdepy W OMHCAHHBIM OKOio cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHHK WJIM TEIIO BPAICHHUS;

® BBHIUKCIATH COOTHOIICHUS MEXAY TUIOMIAAIMU TOBEpXHOCTEH 1 00bEMaMU MOI0OHBIX TE;

e u300paxarh u3y4aembie (DUTYPHI, BHITOIHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTBIX O0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUSHUS TEIl BPAILICHUS;

® U3BJIEKAaTh, MHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, MpeACcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

e CcBOOOJHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BHITNOJHATH ONEPAIMH HAJ BEKTOPaMHU;

® 3a7aBaTh IUNIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

® pemaTh TeOMETPUYCCKUE 3a7]a4i HA BBIUYMCIICHHE YIIIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMH,
BBIUMCJICHHE pPACCTOSHUM OT TOYKM JO TIUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia TIPU PEIICHUY;

e CcBOOOJHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JBMKEHUIA,

® BHINOJHATH U300paXKEHHSI MHOTOTPAHHUKOB U TEJ BpAIllEHUS NP MapauIeIbHOM MIEPEeHOCe,
LEHTPAIILHOW CUMMETPHH, 3€PKaJIbHONH CUMMETPUH, NPH MTOBOPOTE BOKPYT MpPSIMOH, MpeoOpa3zoBaHus
Mog00uS;

® CTPOUTH CEYCHHS] MHOTOTPAHHHMKOB W TE€J BPAIICHUS: CEUCHUS HUIMHIApa (TMapauielbHO H
MEPICHINKYIIPHO OCH), CEUYCHHs] KOHyca (MapajljieIbHbIe OCHOBAaHHMIO U TPOXOSIIHME dYepes
BEpIINHY), CEUCHUS I1apa;

® JCIOJIb30BAaTh METOJbl TIOCTPOCHMS CEUEHHWIl: METOJ CIEelO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;

® J0Ka3bIBaTh F€OMETPUUECKUE YTBEPKICHNUS;



® MPUMEHATH TeOMETpUYecKHue (aKkThl JUIS pPEUICHUS CTEPEOMETPUYCCKHX  3ajaad,
IPEATOAraloIiX HECKOJIbKO INAroB pPEHICHUs, €CIM YCIOBHS NPUMEHEHHs 33/aHbl B SBHOH H
HesIBHOU (opme;

e pemarh 3a7ayd Ha JOKa3aTelIbCTBO MAaTEMAaTHYeCKMX OTHOUICHWH W HaXOXJICHHE
reOMETPUYECKUX BEJINYNH;

® [PUMEHATh IPOrPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IMPU
pELICHUH CTEPEOMETPUUECKUX 3a/1aY;

® IIPUMEHSTH IOJIyYCHHBIC 3HAHUS HA MPAKTUKE: CPaBHUBATH, aHAJIM3UPOBATH U OICHUBAThH
peanbHbIe CUTYallMd, NMPUMEHATh W3YyYCHHBIC IOHATHS, TEOPEMBbI, CBOMCTBAa B MpOIECCE ITOMCKA
pelIeHusT MaTeMaTHYeCKu CPOPMYJIMPOBAHHON MPOOJIEMBI, MOAEIHPOBATH PEANbHbIE CUTyallud Ha
SI3BIKE TEOMETPUH, UCCIE0BAaTh OCTPOSHHBIE MOJEIH C MCIIOJIB30BAHUEM T€OMETPHUYECKUX MOHATHH
W TeopeM, ammapaTta anreOphl, pemaTh NPAaKTUYECKHe 3a/laud, CBSA3aHHBIE C HaXO0XJICHHEM
reOMETPUYECKUX BEJINYNH;

¢ UMCTb NPCACTABJICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUA ICOMCTPHUU KaK COCTaBHOM YaCTH
(byHamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl Konrpoabubie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Brenenue B ctepeoMeTpuio 23
2 B3anMHOe pacnioniokeHue MPSMBIX B TPOCTPAHCTBE 6
3 [TapamienbHOCT IPAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE 8
4 [TepneHUKYISIPHOCTD NMPSMBIX M TNIOCKOCTEH B TPOCTPAHCTBE 25
S) VYTibl ¥ paccTosHUSA 16
6 MHororpaHHuKH 7
7 BexTopsl B IpocTpaHcTBE 12
8 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/mm HanmMeHoBaHue pa3/ieioB H TeM MPOrpaMMbl Koutponbubie  [IpakTHueckue (umdporrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 AHanmMTA4YecKasi TeOMETPHS 15 1
2 [ToBTOpeHUE, 0600IIEHNE U cCUCTEMAaTH3allvsl 3HAHUN 15 1
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moOBEPXHOCTH U OOBEMBI KPYTJIBIX TEI 1
6 JIBrokeHUS 1
7 [ToBTOpEeHUE, 0600IIEHNE U cUCTEMaTH3allvsl 3HAHUN 17 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB JIeKTPOHHbIE
Ne aTra u@posBbIe
n/n Tema ypoxa Bcero Konrpoakusie  Ilpaxtiiecikue n3€qe}mﬂ 06p:3oq;gTenbnme
padoTsbI padoThI pecype
1 OcHoBHbIE TpaBUIIa U300pAKEHNS HA PUCYHKE TJIOCKOCTH, 1
NapauIeTbHBIX IPSIMBIX (OTPE3KOB), CEpEAMHBI OTPE3Ka
[TonsTHS cTepeoMeTpHr: TOUKA, IPsMasi, INTOCKOCTb,
2 npoctpancTBo. OCHOBHBIE MTpaBUIIa H300paKEHHS HA PUCYHKE 1
TUTOCKOCTH, MapaJlJIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI
oTpe3Ka
3 [TonsTHS: IEepeceKarouecs MIOCKOCTH, IEPECEKAIOIINECs TpsiMast 1
U TUIOCKOCTb; TOJTYIPOCTPAHCTBO
4 [TonsiTust: mepecexarouirecs MI0CKOCTH, IepeceKaronecs npsamas 1
U TUIOCKOCTb; TMOJTYIIPOCTPAHCTBO
5 MHororpaHHUKH, H300pakeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX 1
buryp, HeCyIecTBYIOIHUX 00BEKTOB
6 MHororpaHHuKH, U300pa’KeHUE MPOCTEUITUX MTPOCTPAHCTBEHHBIX 1
¢Guryp, HeCcymecTBYIOIMMUX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEJICTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CICICTBHS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBbIE ClIeACTBUS U3 HUX. CrocoObI
9 3aaHMs MIPSIMBIX U IJIOCKOCTEN B mpocTpancTBe. OO03HaYCHUS 1
MPSAMBIX U TIIOCKOCTEH
N3o00pakeHne ceueHni MIpaMu/ibl, KyOa U IPU3MbI, KOTOPHIE
10 MPOXOAT Uepe3 ux péopa. M3o0pakeHue nepeceuecHus 1
MOJYYEHHBIX IUIOCKOCTEN. PackpalmmBanie moCTpOSHHBIX
CEYEHUM pa3HBIMU LIBETAMU
N300pakenue ceueHnit mupaMupl, KyOa U MpU3MbI, KOTOPBIE
11 MPOXOIAT uepes ux péopa. M3zoOpakenue nepecedeHus 1

MIOJIYYEHHBIX IIJIOCKOCTEN. PackpalurBaHue NOCTPOESHHBIX
CCUYCHNN Pa3HBIMU LIBETAMU
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N3o00pakeHne ceueHni MIpaMu/ibl, KyOa U IPU3MbI, KOTOPHIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammmBanre moCTpOSHHBIX
CEYCHUH PAa3HBIMU LIBETaMU

13

N3ob6pakenue ceueHnit mupamMusl, Kyda U MpU3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa. M3zo0pakenue nepecedeHus
MIOJIY4EHHBIX IIJIOCKOCTEN. PackpalumrBaHue NOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

14

Meton cnenoB sl TOCTPOSHUS CEUCHU I

15

Merton cnenoB 1yist mocTpoeHus ceueHnil. CBOMCTBA nepeceyeHui

IPSIMBIX U IJIOCKOCTEMN

16

Merton cienoB s noctpoeHus ceueHuil. CBOMCTBa epeceueHuit

NPSAMBIX U TTTIOCKOCTEH

17

[Toctpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
IIOCTPOCHHUSI

18

[MocTpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
IOCTPOCHHUSI

19

[MocTpoenue ceuenuii B nupamuze, Kyoe o TpéM ToukaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
IIOCTPOCHHUSI

20

[Toctpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
IIOCTPOCHHUSI

21

IToBTrOpenue manumerpun: Teopema o MPONOPLHUOHAIBHBIX
orpeskax. [Tonobue TpeyrobHUKOB

22

IToBTOpenue mnanumerpun: Teopema Menenas. PacueTs! B
CEUEHHUAX Ha BHIHOCHBIX YepTexax. Mcropus pazButus
IJIAaHUMCETPUU U CTCPCOMCTPUUN

23

KontponbHas padora "Akcuomsl crepeomerpun. Ceuenust'

24

B3anmMHoe pacnosiokeHue NpsiMbIX B TPOCTPAHCTBE.
CxpemuBaromuecs npsiMbie. [Ipu3Haku CKpemmuBarOnmxcs
npsMbIX. [lapamienpHble IpsiMble B IPOCTPAHCTBE
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Teopema o CyllIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM
NapaJuleJIbHOM JaHHOU IIPSIMOM, IPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAaIllell Ha JaHHOU npsaMoil. Jlemma o
NEPECEUEHUH NMAPAIIIIEIIBHBIX MPSIMBIX INIOCKOCTHIO

26

[TapamienbHOCTB TpeX NpsAMBIX. Teopema 0 TpPEX MmapajuleIbHbIX
npsiMbIX. Teopema 0 CKpEIMBAIOIINXCS IPSAMBIX

27

[TapannensHoe ipoekTpoBaHue. OCHOBHBIE CBOMCTBA
napajiebHOTO MPOSKTHPOBaHus. M300paxeHne pa3HbIX GUryp B
napasuieIbHON MPOEKIINHU

28

LlenTpanpHas npoekuus. Yroja ¢ COHanpaBIeHHbIMUA CTOPOHAMH.
Yrois Mexay NpsIMbIMU

29

3aauM Ha JOKa3aTeNIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C
pacroJIO)KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSMOM U IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak napamieabHOCTH IPSAMOM U IITOCKOCTH. CBOMCTBA
NapauIeIbHOCTH IPSIMON U IJIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIUMCIIEHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIBHOCTHIO MPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 JaHHYIO MPSMYIO Ha
YEpTEKE U MAPaJIICIBHOTO IPYror npsamMoil. Pacuér oTHomeHui

33

[TapannenpHas IpoeKUrs, IPUMEHEHUE JJIs IOCTPOEHUS CEUeHUN
KyOa u napasuienenunena. CBoiicTBa nmapajuieenuneaa u Ipu3Mel

34

[TapamnensHble iockocTy. [Ipu3Haky napajuieIbHOCTH IBYX
IJIOCKOCTEN

35

Teopema 0 mapaieIbHOCTH U €UHCTBEHHOCTH IIOCKOCTH,
MPOXOIALIEH Yepe3 TOUKY, HE IPUHAJICKALLYIO JaHHOU
IIJIOCKOCTH U CIEeACTBUSA U3 Heé

36

CBolicTBa napajuieabHBIX INIOCKOCTEN: O MAPAIIEIBHOCTH MPSAMBIX
NIEPECEYCHMS TIPU NIEPECEYCHUH JBYX NTapaAJUIEIbHBIX IUIOCKOCTEN
TpeTben

37

CoiicTBa mapajieNbHBIX MIOCKOCTEN: 00 OTpe3Kax
HapayIeNIbHBIX MPSMBIX, 3aKI0YEHHBIX MEX1Y NapajuleIbHbBIMU
IJIOCKOCTAMU; O ICPCCCUCHUU HpSIMOfI C ABYM MapaJljiCJIbHbIMHA
IUIOCKOCTSIMU




38 [ToBTopenue: Teopema ITudaropa Ha mmockocTu 1

39 [ToBTOpEHME: TPUTOHOMETPHS MIPSMOYTOJIBHOTO TPEYTOIbHUKA 1

40 CBoiicTBa Ky0a 1 MPSMOYTOIBHOTO TapaljIeIenuneaa 1

a1 Boruncnenue 1iauH OTpe3KoB B KyOe U IPSIMOYTOJIBHOM 1
napajuleJenunene

42 [IeprieHAUKYISIPHOCTD Hp;lMOf”I u mnockocty. [Ipusnak 1
NEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH

43 [leprieHAMKYISIPHOCTH l'IpSIMO‘I:/'I U wiockocTu. [Ipusnak 1
NEepIEHANKYIIIPHOCTH MIPSIMOI U TIIOCKOCTH
Teopema 0 CyleCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM,

44 IIPOXOMAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U NEPIICHIUKYIIIPHON K 1
IJIOCKOCTH

45 [TnockoCTH ¥ MEPIICHIUKYIISIPHBIE UM MPSMbIE B MHOTOTpaHHUKAX 1

46 [TnockoCTH ¥ MEPIIEHIUKYISIPHBIE UM MPSMbIE B MHOTOTpaHHUKAX 1

47 [lepniengukynsap u HakinoHHas. [locTpoeHue nepneHAuKysapa u3 1
TOYKH Ha TIPSIMYIO

48 IIepnennukymnsap u HaknoHHas. [locTpoeHue neprneHuKyspa u3 1
TOUYKH Ha MPSIMYIO

49 Teopema o Tpéx nmeprneHAUKYyIApax (mpsimast 1 oOpaTHasi) 1

50 Teopema o Tpéx nmeprneHAMKYIApax (mpsimast 1 oOpaTHasi) 1

o1 Yroa Mexay CKpelMBarOIIMMUCS IPSIMBIMU 1

59 [Touck neprieHMKyIIPHBIX HPSIMBIX € MOMOILIBIO 1
NEePIEeHIUKYISIPHBIX TIOCKOCTEN

53 OpTOroHaIbHOE MPOCKTUPOBAHUE 1

54 ITocTpoenue ceuenuit 1<y6ua, MIPU3MBI, TPABUJILHOW MUPaMUIbI C 1
MOMOIIIBIO OPTOTOHAJIBHOW MPOESKITNH

55 ITocTpoenue ceuenuit 1<y6ua, MIPU3MBI, TPABUJILHOW MUPaMUIbI C 1
MOMOIIIBIO OPTOTOHAJIBHOW MPOESKITNH

56 CuMMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. 1
[ImockocTr CUMMETpPHiIT B MHOTOTpaHHUKaX

57 [Tpu3Hak neprneHIuKyIIpHOCTH MPSMON U TUNIOCKOCTH KaK 1

CJICACTBUC CUMMCTPUU




[IpaBuiibHBIE MHOTOTPAHHUKH. PacyéT pacCTOSIHUI OT TOYKH 10

58
IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOIPAaHHUKHU. PacyéT paccTOsSHUNM OT TOUKH 10
IUIOCKOCTH

60 Crioco6b1 OINYCTHTH MEPICHAMKYISPBI: CHMMETPHS, CIBUT TOUKH
110 NapaJIIeIbHON NPSAMOI

61 CnBur no HenapamieabHON NPSIMON, U3MEHEHUE PACCTOSHUN

62 KOHTpOJIBIiaSI pabora "B3a1/n:/‘1Hoe PacCIIOIOKEHUE MPSMBIX U
IUIOCKOCTEMN B POCTPAHCTBE
[ToBTOpEHME: Yron MexXAy NPsIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIHHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64 [ToBTOpEHME: YrOa MEKY CKPEIIMBAIOIIMMHUCS NIPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckne METOABI BEIYACICHMS YIJIa MEXKY NPSMBIMH B
MHOTOTpaHHHUKaX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIia

67 [IepnieHquKynsApHBIC TUTOCKOCTH. CBolicTBa B3aMMHO
NEPIECHIUKYISIPHBIX TNIOCKOCTEN
[Ipr3Hak nepneHIuKyJIIpHOCTH TIIOCKOCTEN; TeOpeMa O MPSMOM

68 nepeceyeHusl IBYX IIOCKOCTEH MEepIeHANKYIISPHBIX TPEThei
IUIOCKOCTH

69 [IpsiMoyrobpHBIN Mapajuienenunen; Kyo; u3MepeHusi, CBoiicTBa
IPSIMOYTOJIBHOTO IIapaJuIeIICIIUIIE A

70 Teopema o JMAroHaH MpAMOYrO/bHOrO Hapajliesenuiesa u
CIIEICTBHUE U3 HEE

71 CrepeoMeTpHuuecKkre U NPUKIAIHBIE 33Ja41, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTH

72 [ToBTOpEHME: CKPEIIUBAIOIIUECS NPSMBIE, TAPAJIICIbHBIC
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napaynenbHbIX IJIOCKOCTEN Ha CKPEIMBAOIIMXCS IPSIMBIX,

73 PacCTOSHUE MEXy CKPEIIUBAIOIIUMUCS NPSMBIMH B IIPOCTHIX

CUTyalusax




PaccTosiHre OT TOYKH 0 IIIOCKOCTH, pACCTOSIHUE OT MPSIMOM 110

74 1
TUTOCKOCTH
75 Brruncnenue paccTossHUA MY CKPEILMBAIOIMHCS PAMBIMY C 1
MOMOIIbIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHblii yroJ, HEpaBEHCTBA AJIsl TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JJISI 1
TPEXTPAHHOTO yTia
77 DneMeHTHI chepUyeCcKOil FeOMETPUH: T€01e3NUECKHE JTUHUH Ha 1
3emuiie
78 KontponbsHas padota "Yriiel u paccTosiHuUs" 1
79 CuctemaTtuzanus 3HaHul "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Tupamuna. Buael mupamun. [IpaBunsHas nupamuga 1
81 [Tpusma. [Ipsimast u HaknoHHast mpu3Mel. [IpaBuibHas npruzma 1
82 [IpsiMoit mapasenenunea, NpsSMOyTroIbHBIN Mapauiesenume, Kyo 1
83 Brimykiibie MHOTOTpaHHuKHU. Teopema Ditniepa 1
84 Brinykibsie MHOTOrpannuku. Teopema Dinepa. [IpaBuiibHbie 1 1
MOJTYTIPABUIILHBIE MHOTOTPAaHHUKHU
85 KonTponbhast pabota "MHuororpanHuku" 1
86 [TonsiTrie BeKTOpa Ha MJIIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEeKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 [TpaBuno mapasienenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pa3n(1>1<eHHe BEKTOpa 110 0a3ucy TpEX BEKTOPOB, HE JISKAIIUX B 1
OJIHOM MIIOCKOCTH
92 CxkansipHO€ MPON3BEICHHE 1
93 Brruucienue yria Mexay BEKTOpaMHU B POCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1




98 O0001IeHre U cUCTEMATU3ALNS 3HAHUN 1
99 O00011eHre U cUCTEMATU3aLMs 3HAHUN 1
100 HroroBast koHTpoOIbHAs paboTa 1
101 Hrorosast koHTpoIbHAs paboTa 1
102 O00011eHre U cCUCTEMATU3aLMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabubie IlpakTuueckue Aara unpposLIe
Bcero u3ydeHUusi oOpazoBaTe/ibHbIE
padoThI padoTsI pecypen
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B 1
npocTtpaHcTae"
2 IToBTOpenue TeMsl "CkanspHoe IpOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Brruucinenue yria Mexay BEKTOpaMH B 1
npoctpaHcTae"
4 IToBTOpEHME TEMBI Y paBHEHHE TPAMON, IPOXOSAIIEH Yepe3 IBE 1
TOYKH"
5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHeHHE MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
BexropHoe nmpousseeHue
JIuHeltHbIe HepaBEHCTBA, TMHEMHOE TPOrPaMMHUPOBAHUE
9 JIuHeliHbIE HEPABEHCTBA, IMHENHOE IPOIPAMMHUPOBAHUE 1
10 AHanuTHYecKre METOIbI pacuéTa yriia Mexay NpsMbIMH B 1
MHOTOTpaHHUKAX
1 AHanuTuyeckrue MeTOIbl pacuéTa yriia Mexay MIOCKOCTSIMU B 1
MHOTOTpaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX
13 Haxosxnienne paccTostHui OT TOYKH JI0 TNTIOCKOCTH B KyOe 1
14 Haxoxnenne paccTossHUM OT TOUKHM 10 TUIOCKOCTH B IPABUIIBHOM 1
nupamuzie
15 KontponbHas padota "AHanmuTuyeckas reomeTpust" 1 1
16 CeueHusi MHOTOIPaHHUKOB: CTaHJAapTHbIE MHOTOTPAHHUKHI
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CeueHus MHOT'OT'PpaHHUKOB: MCTO CJICI0B

Ceuenus MHOT'OI'paHHUKOB: CTAHAAPTHBIC ITIJIOCKOCTH,

18 MepecevyeHus MPsIMBIX U TUIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapaljielIbHbIe CEUCHUS

20 [TapannenpHble NpsIMBIE U IUIOCKOCTH: pac4€T OTHOLICHUN

21 [TapannenbHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEILMBAIOIUMUCS TIPSIMBIMU
[leprieHIUKYISIpHBIE MIPSMBIC U TUIOCKOCTH: CTAHJAPTHBIC Maphl

22 MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

93 [lepnenukynsipHbie MPSIMbIE U TUIOCKOCTU: TEOPEMaA O TPEX
MEPICHIUKYIIApaxX

24 [leprnieH UK ynsipHBIE MPSMBIE U TUIOCKOCTH: BBIYUCICHUS JJIUH B
MHOTOTpaHHUKAX

o5 [ToBTOpEHME: MIIOIMIATN MHOTOYTOJILHUKOB, (DOPMYIIBI IS
TJI0IAIeH, COOOpaKEHUSI TIOTO0MS

26 [ToBTOpEHME: MIOIMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI IS
Ioaaen, cooopaxeHust moao0ous

97 [ToBTOpEHME: MIOIIAIN MHOTOYTOJIbHUKOB, (DOPMYIIBI 17151
TJI0IA N, COOOPaKEHHSI TIOTOOMS

28 [Imomaau ceyeHnii MHOTOrPaHHUKOB: IUIOIIAM TOBEPXHOCTEN,
paspe3aHusi Ha 9YacTH, COOOpaKeHUS TTO100us

29 [Imomaau ceyeHnii MHOTOrPaHHUKOB: IUIOMIAN TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH, COOOPaKEHUS TTO100Us

30 Kontponbnas padota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEUCHHS
MHOTOT'PaHHUKOB"

31 O6béM Tenma. O6beM IPSIMOYTOJIBHOTO TTapajuIeTIenune1a

32 3amaun 00 yaBOeHUH Ky0a, 0 KBaApaType Kyda; 0 TPUCEKIIUU

yria




CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00BEMOM

33 MPSIMOYTOJIBHOTO Napajuiesienune1a

34 [TpuknaaHble 3aa4u, CBI3aHHbIEC C BBIYMCICHUEM 00bEMa
IPSIMOYTOJIBHOTO Mapajuiesenumeaa

35 O0BEM IPSIMON TPU3MBI

36 CrepeoMeTpHuueCcKre 3aJJaui, CB3aHHBIE C BBIYUCIECHUEM
00BEMOB MPSAMON TIPU3MBI

37 [Tpuknagubie 3a1a4n, CBSI3aHHBIE C O0BEMOM MPSIMOM MPU3MBI

38 Brruucnenune o0bEMOB Te ¢ MOMOIIBIO ONIPEETIEHHOTO
uHTerpasia. O0bEM HAKITIOHHOW MPU3MBI

39 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPENeIEHHOTO
uHTerpaia. O0bEM nupaMusl

40 ®dopmyna 00bEMa mupamMuasl. OTHOIICHHE 00BEMOB TUPAMUJ C
00IIUM yTIIOM

41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB ITUPAMH]T C
00IIUM yTIIOM

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
HAaKJIOHHOH IPU3MBbI

43 CrepeomeTpHuuecKue 3aa4u, CBI3aHHBIC ¢ 00bEMAaMH MTUPAMHUIBI

44 [Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C
00BbEMOM HAKJIOHHOM MTPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeNn'", CBA3aHHBIE C
00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. Brruncienne pacCTOSHUS 10 TIIIOCKOCTH

47 Konrponsnas padora "O6béM MHOTOrpaHHuKa"

48 [unuaapuyeckasi MOBEPXHOCTb, 00pa3yrolye HUINHAPHIECKON
MOBEPXHOCTHU

49 Hunuuap. [psamoit kpyrosoi nunuuap. Ilnomans nosepxHocTu

HWIMHAPA




Konundeckas TOBEpXHOCTh, 00pa3yIoniie KOHMIECKON

50
noBepxHoctH. Konyc

51 CeueHne KOHYyCa MJIOCKOCTHIO, MapaIebHOM IIOCKOCTH
OCHOBaHUs

59 VYceuénnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U IMOJTHON TOBEPXHOCTH
KOHYca

54 [Tnomans 60KOBOM MOBEPXHOCTHU U IMOJTHON TTOBEPXHOCTH
KOHYcCa

55 CrepeoMeTpHuyecKre 3aJa4i Ha J10Ka3aTebCTBO U BHIYHCIICHHE,
MIOCTPOCHHUEM CEUECHUN UIMH]pPA, KOHYyCa

56 CrepeoMeTpuuecKre 3aJa91 Ha JI0KA3aTeILCTBO U BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa

57 [Ipuknagsele 3a1a4n, CBI3aHHBIE C UUJIUHIPOM

58 [Tpuknagubie 3a1a4n, CBSI3aHHBIE C [IMHIPOM

59 Cdepa u map

50 [lepeceuenue ceps! u mapa c miockoctoo. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua n n3o0paxeHue mapa

61 [Tepeceuenue cepsl u mapa c miockocToio. Kacanue mapa u
cdepsl I0CKOCThIO. By n n3obpaxenue mapa

62 VYpasuenue chepsl. [Lnomans cheps! u e€ yacrei

63 CummeTtpus cdepsl U mapa
CrepeoMeTpHuUeCcKre 3a]]a91 Ha JI0KA3aTeILCTBO U BEIYHCIICHHE,

64 CBsI3aHHBIE CO c(pepoii U MapoM, TOCTPOCHUEM MX CEUCHH
MJIOCKOCTBIO
CrepeoMeTpuyecKre 3aJaui Ha J10Ka3aTeIbCTBO U BHIYHCIICHHE,

65 CBsI3aHHBIE CO c(hepoil U mapom, MOCTPOCHUEM HX CEUCHUHN
MJIOCKOCTBIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cPepoit U apom




[ToBTOpEHME: OKPYHKHOCTH HA TUIOCKOCTH, BHIYUCIICHUS B

o OKPY>KHOCTH, CTaHJapTHBIE TO100Us 1

68 Paznuunbie KOMOMHAIMY TEJ BPAIIEHUs! © MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tena 1 MOBEPXHOCTH BpamieHus" 1

70 3anaun o Teme ""Tena ¥ NOBEPXHOCTH BpalleHUS" 1

71 Kontponbras padota "Tena u mOBepXHOCTH BpamieHus" 1

72 O06Bém nnmuuapa. Teopema 06 00bEME MPSAMOTO MUITUHAPA 1

73 Brruucnenune o0bEMOB Te ¢ MOMOIIBIO ONIPEICTEHHOTO 1
uHTerpasa. O0bEM KOHYyCca

74 [Tnomaau GOKOBOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuuecKre 3aJjauu, CBSI3aHHbIE C BEIYUCICHUEM 1
00BEMOB IUIUH/IPA, KOHYCA

76 [Tpuknagueie 3agaun mo Teme "OO0BEMBI U TUTOIIATT 1
MOBEpXHOCTEH TEN"
O0BéM mrapa u mapoBoro cexropa. Teopema 00 0OBEMeE mapa.

77 [Tnomane chepsl. CTepeoMeTpuuecKre 3aaun, CBI3aHHBIE C 1
BBIUHCIICHHEM 00bEMOB I11apa, IApOBOT0 CETMEHTA U IIapOBOTO
CeKTopa
[Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C

78 00BEMOM 1m1apa 1 mromaasio chepbl. COOTHOIICHUS MEXTY 1
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00hEMaMU MOTOOHBIX TET
[TogoOHbIe Tena B mpocTpancTBe. M3MeHeHne o0bEMa npu

79 nonobun. CTepeoMeTpHUeCKUe 3aJa4H, CBSI3aHHBIE C 1
BBIYHCIICHHEM 00BbEMOB TEIl U TUIOMIAJIEH MTOBEPXHOCTEH

80 Kontponbnas padota "[1nommanyu moBepXHOCTH U 00bEMBI 1
KpyIribix Ten"

81 JBmxenust npoctpancTBa. OtoOpakenus. J[BrkeHus u 1
paBeHcTBO (puryp. OOIIHE CBONCTBA JBMIKEHUM

82 Buapl nBukeHMil: napauiesIbHbIN NEPEHOC, UEHTPAIbHAS 1

CUMMETpHUS, 3epKAIbHASI CAMMETPHS, [IOBOPOT BOKPYT IPSIMOU




83

[TpeobpazoBanus nomobus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuueckue 3a1aun Ha MPUMEHEHUE JIBUKCHUS

85 Kontponbras padota "BekTopsl B mpocTpancTse”
Ob6o6matomee moBropenue 11 moHATH U METOZOB Kypca

86 reomerpun 10-11 kimaccoB, cuctemMaTu3aus 3HAaHUMA:
"[TapamienbHOCTh MPSAMBIX U IIJIOCKOCTEHN B pocTpaHCcTBe"
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

87 reometrpun 10-11 kmaccoB, cucremaru3anus 3HaHUH: "BekTopsr
B IIpocTpaHcTBe"
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

88 reometrpun 10-11 kmaccoB, cucremaru3anus 3HaHUH: "BekTopsr
B MpocTpaHcTre"
Ob6o06matomnee moBropeHue 11 moHATH U METOIOB Kypca

89 reometrpun 10-11 kmaccoB, cucremarusanus 3HaHUH: "O0beM
MHOTOIpaHHUKa"
Ob6o6matomee moBroperue 11 moHATHI U METOZOB Kypca

90 reomerpun 10-11 xaccoB, cucremarusanus 3Hauwi: "OO6beM
MHOrOrpaHHuKa"
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

91 reometrpuun 10-11 kmaccoB, cucremaruszanus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

92 reomerpun 10-11 kmaccoB, cucremaru3anus 3HaHui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"

93 HroroBast koHTpOIBHAS paboTa

94 HroroBas koHTpoIJIbHAsI paboTa

95 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHUI
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B

96 Pa3BUTHUU COBPEMEHHBIX MHXCHEPHBIX H KOMITBIOTEPHBIX

TEXHOJIOTUN




97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUHI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Hctopust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropus pa3BUTHs CTEpEOMETPHUH KaK HAYKH B €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

102

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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