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I'eometpust siBnsieTcss OAHMM M3 0Aa30BBIX KYpPCOB HAa YPOBHE CpEIHETO
oOmero oOpa3oBaHusi, TaKk Kak oOO€CHeurnBaeT BO3MOXHOCTb HW3YUYEHUS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HANpaBJIC€HHOCTH U MPEAMETOB
rYMaHUTapHOTro 1ukia. [IockonbKy Iornueckoe MblIeHHE, (popMupyeMoe npu
U3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX ~ OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
PELICHUH T€OMETPUYECKUX 3a]]a4, YMEHUE BBIJIBUTaTh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEACTBEHHO HCIOJB3YIOTCS MPU PEUIEHUH 337ad €CTECTBEHHO-HAYYHOI'O
LMKJIA, B YACTHOCTU (PU3MUECKUX 3a]a4.

lens ocBoenuss mporpamMmbl  ydeOHOro kypca «['eomerpusi» Ha
yriayOia€HHOM  ypOBHE —  Pa3BUTHE  WHIUBUAYAIbHBIX  CIOCOOHOCTEM
oOyyaromuxcs NpU U3YYEHUH TE€OMETpPUHU, KaK COCTaBIISIIOUIEH MpeaMETHOM
obnactu «MaremMaTka M MHPOpMATHKa» uyepe3 o0ecredyeHue BO3MOYKHOCTHU
NpUOOPETEHUsT U UCTOJIb30BaHUs OoJiee TIIyOOKMX T€OMETPUYECKUX 3HAHUU U
NEUCTBUM, CNEeUUPUUHBIX TEOMETPUU, M HEOOXOJMMBIX JUIsl YCHEIIHOIO
NpoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HCIOJb30BAaHUEM
MaTEMaTHUKH.

[IpropuTeTHRIMH 3aJja4aMH Kypca T€OMETpUHM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOr0 YpOBHSI, SIBISIOTCS:

paciIMpeHre IpeiCTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI
1 GOpPMHUPOBAHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MNPEICTABIECHUS O IPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEHIINX MAaTEMAaTUYECKUX MOJEISX, MO3BOJIAIOIIMX OIKUCHIBATh U M3ydaTh
pa3HbIE SBICHUS OKPY’KAIOIIEr0 MHpAa, 3HAHUE MOHATHMHOIO armapara IIo
pazneny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpHH;

(opMupoBaHUE  yYMEHHUS ~ BIaJ€Th  OCHOBHBIMH  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIYpaX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHUE UX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMBbI U HaXOAUTb
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(opMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEpPTEKax, MOJEIIX U B
peaJlbHOM MHUpPE MHOTOI'PDAaHHHUKM W Tejla BpPALIECHHSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

(dopmupoBanue IIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
HOCTPOEHUS] MaTeMaTHYEeCKHX TeOopul, (QopMHUpOBaHHME MOHMMAHHUSA POJIU
AKCHOMATHUKH IIPU IPOBEJICHUHN PACCYKICHU;

(GopMupoBaHUE YMEHHS BIaJETh METOJAMHU JI0KA3aTEIbCTB U aITOPUTMOB
pELICHMs, YMEHHSI UX MPUMEHATH, POBOJMTH JOKAa3aTEIbHbIE PACCYXKACHUS B
XO[€ PEIICHHS CTEPEOMETPUUYECKMX 3aJad W 3aJad € [PaKTUYECKUM
cojaepkaHueM,  (opmMupoBaHHE  MpeICTaBICHHS O  HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MpU OOOCHOBAaHMM MATEMAaTHYECKUX YTBEPXKICHUH H POJIH
AKCHOMAaTHUKH B MPOBEJACHUU JIETYKTUBHBIX PACCYXKIACHMUIA;

pa3BUTHE W COBEPIICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH oOyJaronuxcs, IMO3HABATEIILHOM AKTUBHOCTH,
UCCIIEIOBATENLCKUX YMEHUM, KPUTUUHOCTH MBILIUIEHUS, UHTEpECa K U3YUYEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUS PAaClO3HABATH MPOSBICHUS T€OMETPUYECKUX TOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEajbHbIX J>KU3HEHHBIX CUTYalUsX U MpU
M3YYEHUHU [JIPYTUX YYEOHBIX MPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEN, MOJECIMPOBAHUS pPEAJbHBIX CUTyalUWd, HCCIEAOBAHUSA
ITIOCTPOCHHBIX MOJENEN, HHTEPIPETALIUH ITOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax ssmstores: «lIpsmple M INIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMU I'€OMETPUM Ha yriayOJIEHHOM YpPOBHE OOyueHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COEPKATEIbHBIM JIMHUSAM Y4eOHOT0 Kypca,
a (QopMUpOBaHUE JIOTMUYECKMX YMEHUH pachnpeensercss HE TOJbKO [0
colepKaTelbHbIM JUHUSM, HO W 1o roaam oOydenus. CopepxxaHue
o0pa3oBaHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yjbTaTaM OCBOECHUS
denepanbHOM pabodeit MporpaMMbl, pacnpeei€HHBIM M0 rojaM O0y4YeHus,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHLMITHAIBHBIM BOMpOcaM o0ydaroluecs: o0palaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJIAJICHUE TEOMETPUUYECKUMH TNOHATHUAMHU U
HaBbIKAMHU TMOCIEAOBATEIbHO M TOCTYNATEIbHO, C COOJIIOJICHUEM MPUHIIMIIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY
reOMETPUYECKUX MPEACTABICHUI OOYy4YalOMIMXCs, pacuiupss u yrayonss e€,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexoa kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3fgaTh ycioBua g AuddepeHnuandd  00ydeHHs, MOCTPOCHUS
UHAUBUAYAITbHBIX 00pa30BaTeNbHBIX MpoOrpaMM, OOeClneyuTh YriIyOnéHHOe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJITOTOBUTH OOYYAIOUIUXCS K MPOIOJIKEHUIO M3YYEHHUSI MaTEMaTHUKH C
yu€ToM BbIOOpa Oynymiei npodeccun, odecrieunBasi MPEeMCTBEHHOCTh MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue ydeOHOro kypca «l'eomeTpusi» Ha yriyOJI€HHOM YypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Heaento), B 11 knacce —
102 yaca (3 yaca B HEJIEJIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IMEpECEKaroluecs,
MapajulelIbHble U CKpEIIMBaromuecs mnpsmble. [Ipu3Haku CKpemumBaromuxcs
npsaMbiX. [lapanienbHOCTP NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuieJIbHblE TPSIMbIE B TPOCTPAHCTBE, MAPAJIETBHOCTh TPEX MPSAMBIX,
napajuieIbHOCTh NpsIMOM M TuIOocKocTH. [lapamnenbHoe W LIEHTpalibHOE
NpoeKTUpoBaHue, n3o0paxeHue (uryp. OCHOBHBIE CBOMCTBA MapajiieIbHOTO
npoektupoBaHus. M3o0paxkenue ¢Guryp B napamwieabHOM MPOEKIUHU. YTIBI C
COHANpaBJICHHBIMA CTOPOHAMH, YroJ MEXAy MNPSIMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteiiine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Napajuiesenunes], HIOCTPOEHUE CEUECHH.

[lepneHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTHU: MEPIICHANKYISIPHBIE MTPSMbIC
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
NIEPIICHAUKYJIISIPHOU IIJIOCKOCTH. OpToronanpHOE IIPOCKTUPOBAHUE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM /10 TIJIOCKOCTH, MPOEKIUs (PUrypsl Ha IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISAPHOCTH JIBYX
wiockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSMON U IUIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JIMHEWHBIA YrOoJ ABYTPAHHOrO yrya. TpEXrpaHHbIA WU MHOTOTPAaHHBIE
yrabel. CBOMCTBA IMJIOCKHX YIVIOB MHOTOrpaHHOro yriia. CBOWCTBa IJIOCKUX U
JBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. Teopembl KOCHMHYCOB U CUHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHKOB, pa3BEPTKAa MHOTOTpaHHuKa. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs TMPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMsbl. [lapannenenunesn, npsSAMOYTroJIbHBIM NapajjIeeune] U €ro CBOMCTBa.
Kparuaiiiue nyTM Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamupa: n-yronpHas nupamuja,
nmpaBwiIbHas U yceu€HHas nupamujbl. CBoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMubl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUIIbHAS MPU3MA U
MpaBWIbHAs NUpaMHUAa, NPAaBWIbHAs TPEYroJibHAs NMHUpPaMUIA W IPABUIBHBIN
teTpa’ap, KyO. IlpencraBienne o NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTaj’Jp,
JOEKAd AP U UKOCADIP.

Beruncienne 5JI€MEHTOB MHOTOTPAHHUKOB: p&Opa, IMAaroHaIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMOM TMPU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopeMa O IUIOIAAN YCEUEHHOW MUPaMUIbI.

CuMmMeTpusi B TNPOCTPAHCTBE. OIJEMEHTbl CUMMETPUU MPABUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHUSI B NPAaBWIBHOM MHOTI'OTPAHHUKE: CUMMETPUS



napajulesIeune1a, CAMMETPUS TPABUIBHBIX NPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIECBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbI KOJJIMHEAPHBIC, COHAIIPABJICHHBIE U IPOTHUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBUSA C BEKTOpPaAMM:
CJIO’)KEHHE M BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXKXEHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHsS BEKTOpOB. CBOWCTBA YMHOXKEHUS
BeKkTopa Ha uyucio. [loHsatme KomIutaHapHele  BeKTOpbl.  IIpusHak
KOMIUIAHApHOCTU TpEX BekTopoB. [IpaBmiio mnapamnenenunena. Teopema o
Pa3JI0)KEHUU BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. lIpsMoyrosibHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOpa M KOOPAMHATAMM TOYEK. YTOJI MEXAY BEKTOPAMMU.
CxassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJia BpalueHus

[TonsiTus: UMIMHIpPUYECKAas TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, oOpasywliue moBepxHocTeil. Tenma BpamieHUs:
UIUHAP, KOHYC, YCeUEHHBIM KOHYC, cdepa, map. B3aumHoe pacronoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3obOpakeHue Tten
BpalleHus Ha TI0cKOoCcTH. Pa3BépTka nunubapa u konyca. Cummetpus cepsl u
mapa.

O6BéM. OcHoOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 o00BEME
IpSIMOYTOJILHOTO Tapajuienenurnena u ciuenctBus u3 He€. OObEM MpsMOl U
HAKJIOHHOW TPU3MBbI, MWIKWHIpa, NUpaMujbl U KoHyca. OO0BEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B
IWIMH]IP, ONMHMCAaHHAas okoyio uuiauHapa. llepeceduenune cdepsl u mapa ¢
riockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO cdephl, cepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEJO
BpallCHUSI.

[Tnomaas MOBEpXHOCTH IMJIMHIpA, KOHYCA, IJIoMaas cephl U e€ qacTei.
[Tonobue B mpocrtpancTBe. OTHOIIEHHE OO0OBEMOB, TUIOMIANEH MMOBEPXHOCTEH
nono0HbIX (uryp. IIpeobpaszoBanue mogodus, roMmoreTus. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB M TEJH BpAIICHUSA: CEUYCHUS
uuauHapa (mapajyuleibHO U NEPHEHIUKYJSPHO OCH), CEYEHUsS KOHYyca
(mapaiseabHble OCHOBAHUIO M MPOXOSILINE YEpe3 BEPIIHMHY), CEUEHHUs IIapa,
METOJBl TOCTPOCHUS CEUCHUM: METOJ CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INTIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHHE BEeKTOpoB. CBONCTBAa BEKTOPHOTO yMHOXeHHs. [IpsMoyrosibHas
cucTeMa KoopAauHat B mpocTpaHcTBe. KoopnuHatsl BekTopa. Pasnoskenue
BekTopa 10 ©Oa3ucy. KoopauWHAaTHO-BEKTOPHBI METOJ TMpU PELICHUU
r€OMETPUYECKHUX 3a/1au.

JIBMKeHUs B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. J[BH>KEHUS U paBEHCTBO (QUTYD.
OOmue cBOWMCTBA ABMXKEHHUM. BuIbl IBUXKEHMM: MapauIeNIbHBIA TEPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaIbHAas CUMMETPHS, TTOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noaoous. [Ipsimas u cthepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTh  TPAXIJAHCKOM  TO3UIMK  OOYyYaloIIEerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOr0 0OIECTBA, MPEICTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3TUUYHBIX CTPYKTYD, IBJICHUH,
IpoLeayp TPaKJaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON Irpa)KIaHCKOM UJICHTUYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOIIIEHUE
K JIOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTHYeCKON
IIKOJIbI, WCIIOJB30BaHUE ATUX JIOCTMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBA3aHHOIO C MPAaKTHYECKUM [PUMEHEHUEM JOCTH)KEHUN HAyKu U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAHME JIMYHOITO BKJIAJa B TMOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKJIIOYAsl ICTETUKY MATEMaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuIeHn, paccyXIeHHil,
BOCIIPUUMUYHMBOCTh K MATEMAaTUYECKUM aClIEKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHPOBAHHOCTh YMEHHUSI TMPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBoro u Oe3omacHoro oOpasza KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE NHUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATUN M OTIbIXA, perylisgpHas (Gu3ndeckas akTUBHOCTb), (U3UUECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIOOUS, MHTEPEC K
paznu4HbIM  cPepaMm  TPOdEeCCUOHANBHOW  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccud W pealn30BBIBATH COOCTBEHHBIC KMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATPaBJIEHHOCTH;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE !

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPHI, TOHUMAHHUE BIIHSHUS
COI[MAIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIMAILHON Cpeibl, OCO3HAHHME TJIO0AJTBHOTO XapakTepa HSKOJOTHYECKUX
npo0JieM, OpUeHTallMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PelIeHUs
3a/1a4 B 00J1aCTH OKPYXKaIOIIe cpe/ibl, IIIaHUPOBAHUE MTOCTYNKOB U OLEHKU HX
BO3MOXHBIX MTOCTIEICTBUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'0 NTO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAayKM M  OOIIECTBEHHOW TNPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKO HayKH Kak c(epbl YeTOBEYECKON AESTENbHOCTU, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKl M MaTeMaTU4YECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHHS MUpAa,
TOTOBHOCTh OCYILECTBIIATh NMPOEKTHYIO M HCCIEA0BATEIBCKYIO JESITEIbHOCTh
MHIUBUIYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBble JJornyeckue NecTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHIMHU, (OPMYIUPOBATH
onpeieNIeHUsI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CpPaBHCHUS, KPHUTEPUU
IIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYIMpPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEPJANUTEIbHBIC H OTPHUIIATEIBHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC;

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
pOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

JieNaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJEHUN (MIpsiMble M OT TNPOTHMBHOIO), BBICTPAMBATh apryMEHTAIHUIO,
OPUBOJIUTh TPUMEpPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelreHus ydyeOHOM 3adadd (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMs, BBHIOUpATh HauWOoyiee TOAXONAIMNA C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIEAOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynUpoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpolJeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THUIOTE3Yy, ApTyMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHUE;

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHNUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOr0 OOBEKTa,
SBIICHUS, TPOIECCa, BBHIIBICHUIO 3aBHCHMOCTEH MEXIy OOBEKTamH,
SIBIICHUSIMH, TTPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH O0OOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBENIEHHOTO HAOJIOJCHUS, WCCIECIOBAHMS, OIEHWBATh JIOCTOBEPHOCTH
MOJY4YEHHBIX PE3yJIbTaTOB, BHIBOJIOB M 0000IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATIOIO0KEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATh Ne(UIUTHI WHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auH;



BbIOMpaTh  MHPOPMALMIO M3  HUCTOYHUKOB  PaA3JIUYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(OOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHNUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduecky;

OLICHUBATh HaJEKHOCTh uH(popMaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh UM (GOPMYJIHUPOBATH CYXKJIEHUSI B COOTBETCTBUU C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHUs B YCTHBIX U TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MOJIYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJIEHHUS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1a€MOU TEMBI,
npoOJeMbl, pellaeMoi 3ajavM, BBICKA3bIBaTh HJICH, HAIICJICHHBIE HAa TOUCK
pEIIeHNs, COMOCTABIIATh CBOU CYXICHUS C CYXIECHUSIMHU JIPYTUX yYaCTHUKOB
nuasora, oOHapyKMUBaTh Pa3Inune U CXOJCTBO MO3UIIMMI, B KOPPEKTHOU (popme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUSI;

IPEACTaBIISATh pe3yIbTaThI penieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHHBepcalbHbIe YUueOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C yd4€TOM HMEIIIUXCA PECypcoB M  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOMU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJLJIEKT:

BJIa/JI€Th HABBIKAMHM II03HABATEIIBHOW pPEQIEKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA W MBICIUTENBHBIX TPOIECCOB, HX PE3YJIbTATOB,
BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS Tpoliecca M pe3ylbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pPEIICHUU
3a/laud, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LIEJIH U YCIOBUSM, OOBSACHSITH
MPUYUHBI JTOCTUXKEHUSI WU HEJOCTUKEHHSI pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEJIbHOCTD:

NOHMMAaTh M HCHOOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUYaIbHON pabOThl MPW penieHUuH Y4eOHBIX 3a7ad, MPUHUMATh IeIb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOU paboTHlI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIC), BBINOJHATH CBOI YacTh pabOTHl U
KOOPAMHUPOBATh CBOU ACHCTBHSI C JIPYTMMHU 4YJI€HAMH KOMAaH]IbI, OLIEHHBATh
KauecTBO  CBOEro  BKjJaJa B OOWMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuics HayduTcsi:

CBOOOJIHO OTMEPUPOBATH OCHOBHBIMH MOHSTHSAMH CTEPEOMETPHH TPHU
pelleHn  3a7a49 U IPOBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX MPH PEIICHUH
TreOMETPUYECKUX 3a]1aY;

KJIaCCH(QHUIMPOBATH B3AUMHOE PACIIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO ONEpUPOBATh TOHATHUAMH, CBSI3aHHBIMH C YIJlaMHd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOOIHO ONEPHPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO paclo3HaBaTh OCHOBHBIC BUIBI MHOTOTPAHHUKOB (TpU3Ma,
nUpaMKIa, MPSMOYTOJIbHBIN Napasuienenune, Kyo);
KJIacCH(QUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEpUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIIOJIHATh ~ TapajUielbHOE,  IEHTPAThHOE W OPTOTOHAIBHOE
NPOCKTUPOBaHWE (UTYp HAa TUIOCKOCTh, BBITIONHATH H300paKEHHUSI
¢buryp Ha MIOCKOCTH;

CTPOUTh  CEYEHHMs]  MHOTOTPAHHUKOB  pa3lIMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) TUIOCKHE YEepPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y;

BBIUUCISATh TUJIOIIAM TIOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OTMEpUPOBaTh MOHSATUSMHU: CHUMMETPHUS B IIPOCTPAHCTBE,
IEHTP, OCb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OTEpUPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B ITPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUN U
HaXO0JIEHUE T€OMETPUUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METOIbI
OpU PEIICHHH MAaTEMAaTHYECKUX 3a/Jad TOBBIIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO’KHOCTH;

OPUMEHATh MNPOCTEHMIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBl MPH PEUICHUH CTEPEOMETPUUYECKUX
3ajady;

W3BIIEKaTh, MPEOOPa30BbIBATh M WHTEPIPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTypax, MpeACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TIOJYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPAaBHUBATh U
aHANM3UPOBATHh PEAbHBIC CUTYAIlUU, MPUMEHSITh U3YUYCHHBIC TTOHITHUS
B Ipoliecce IMOHMCKAa PEIIEHUS MaTeMaTH4YeCKH CQPOpMYyITUPOBAHHOM
MPOOJIEMBI, MOJICTTUPOBATh PEALHBIC CUTYaIlid HA S3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIETH C MCIIOJIb30BaHUEM
TCOMETPUYECCKUX TIOHSATHA ¥ TEOpeM, aIfmapara ainreOpbl, pemniaTh



MPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXKICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kinacca oOyvaromuiicst HAy4UTCs:

CBOOOJIHO ONEpPUPOBATH MOHATUAMH, CBSI3aHHBIMU C LIWJIUHIPUYECKOM,
KOHUYECKON U c@epuuecKoidl MOBEPXHOCTAMHU, OOBICHATH CIOCOOBI
MOJIYYECHUS;

OTNEpPUPOBATH TOHSATHUAMH, CBSI3aHHBIMM C TeJaMHU BpalleHUS:
HUJIUHAPOM, KOHYCOM, Chepoil U MIapoMm;

pacno3HaBaTh Teia BpaileHus (LMWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CIIOCOOBI MOTYUYCHHUS TEJ BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacIoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIUYMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHUs,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpalleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMH C KOMOWHAIMSIMU
TeJI BpalleHUsS W MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIMCAaHHBIA B
chepy U omucaHHBIN 0KOJI0 cepsl, chepa, BIMCaHHAS B MHOTOI'PaHHUK
WJIM TEJIO BpallEeHUS;

BBIYHMCIISITh COOTHOIICHHMS MEXAY IUIOMAAIMH TOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n300pakaTh M3ydaemble (UTYpBI, BBINOTHATH (BBIHOCHBIE) IIJIOCKHE
YEepTekKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTb CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPEoOpa3oBbIBATH HHPOPMALIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpeaCTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TE€OMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJIOB MEXAY
OpPSMBIMA MU TUIOCKOCTSIMH, BBIYHMCIICHHE DPACCTOSIHUM OT TOYKH 0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METO/a IPH PEILICHNH;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMH, CBS3AHHBIMH C JBIDKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMsI MHOTOTPAHHUKOB U TN BpAIEHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHUs TIO100MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
HUIMHApPa (mapajuiebHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasnienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUINHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHHI: METOJ| CIEI0B, METO]
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYILIEeH MIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MIPUMEHSITh T€OMETPUUYECKUE (PAKThI JJIsI PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, OPEANoaraloluX HECKOJIBKO IIaroB PElICHUs, €CIU YCIOBUS
MIPYMEHEHHMS 3a7laHbl B SIBHOW M HESABHOU (hopme;



pemaTe 3aJayd HAa JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaAMMHBIE CpeacTBa U JNEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PEUIEHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHATh TOJYYEHHbIE 3HAHUA HA  [PAKTUKE: CPaBHUBATH,
AHAIU3UPOBATh M OLEHHMBATH pEAIbHBIC CUTYallud, MPUMEHSTH
U3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE TOMCKA PEIICHUS
MaTEeMaTU4YeCKH  CHOPMYJIHPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd Ha S3BIKE TEOMETPHUM, UCCIEA0BATH ITOCTPOCHHBIE
MOJENN C HCMOJIb30BAHUEM TE€OMETPUUECKUX IOHATHUI U TEOPEM,
annapara aireOpbl, pellaTh NPaKTUYECKUe 3a/layd, CBSI3AHHbBIE C
HaXO0XJECHUEM F€OMETPUUECKUX BEIUYUH,;

UMETh MpPEACTaBICHHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS F'€OMETPHUH Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 BBenenne B crepeoMeTprio 23 1

B3anmHoe pacrionoxenue
MPSIMBIX B IIPOCTPAHCTBE

[TapamrenpHOCTE IPSAMBIX

3 U IJIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISPHOCTH

4 MIPSIMBIX U TJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTriasl 1 paccTosTHUSA 16 1
MHOrorpaHHuKu 7 1
Bexkrtops! B mpocTpaHcTBe 12

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 102 6 0




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMmblI

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

JuexkTpoHHbIe (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
cHCTeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, NMapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTpE3Ka

[TonsiTusa crepeoMeTpuu:
TOYKa, MpsiMasi, MIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJia U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3ka

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
MepeCeKaIoIINECs Mpsmas
U TNIOCKOCTB;
MOJIYIIPOCTPAHCTBO

Tlonarns:




MepeceKarIuecs
IJIOCKOCTH,
MepeCceKaroIuecs mpsiMast
U IJIOCKOCTb;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paxkeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIMNX
00BEKTOB

MHororpaHHukH,
n300paxkeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYIIECTBYIOIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUSA U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEePBBIC CICACTBUS U3 HUX.
CriocoObl 3a1aHKS TIPSIMBIX
U TNIOCKOCTEH B
MPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIOCKOCTEHN




10

N300paxkeHue ceueHuit
UpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3o06paxenune
nepeceueHusl MOTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMHIbl, Kyoa u
MPU3MBbI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N306paxenue
MepeceyeHMs MOTYUCHHBIX
MIOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

13

N3o00paxkenue ceucHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHms MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

14

MeTton ciienoB i
MOCTPOEHUS CEUCHU M

15

MeTton ciienoB i
MIOCTPOCHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

MeTtox ciienoB i
MTOCTPOCHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX | IJIOCKOCTEH

17

[TocTpoenue ceueHuii B
nupamuze, Kyoe rno Tpém
TOYKaM Ha péOpax.
Cozranue BBIHOCHBIX




YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha péOpax.
Co3zanre BBIHOCHBIX
YEepTEeXKEN U 3aIKCh 1IaroB
MMOCTPOCHUS

19

[ToctpoeHne ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3aHne BEIHOCHBIX
YepTexKEN U 3aIUCh 11aroB
ITOCTPOEHUS

20

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YyepTexKel U 3aruch 11aroB
MTOCTPOCHHUS

21

IToBTOpEHME
nanuMerpuu: Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logoOue
TPEYTrOJIbHUKOB

22

IToBTOpEeHune
nnanuMerpun: Teopema




Menenas. PacueTsl B
CEUYCHHUSX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TIAHUMETPHUH U
CTEPEOMETPUU

23

KonTtponsHas paborta
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpeniuBaromuecs
npsmele. [IpusHaku
CKPEIMBAIOIIHNXCS
npsameix. [TapannensHbie
MpsIMBIE B ITPOCTPAHCTBE

25

TeopeMma o cyliecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSMOM
napajyieIbHON TaHHOU
NPAMOM, TpOXoAsAIIeH
yepe3 TOUKY MPOCTPaHCTBA
M He JISKaIIeH Ha JaHHOM
npsimoi. Jlemma o
MepeCceUCHU
MapajiebHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapannenbHOCTB TpEX
npsmeIx. Teopema o Tpéx




napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
NapajieIbHOTO
MIPOCKTHPOBAHHUS.
N3006paxkenue pa3HbIX
¢buryp B mapauienbHON
MIPOCKITNH

28

[eHTpanbsHas MpoeKLUs.
VYT0JI ¢ COHaNpaBIeHHBIMU
CTOpPOHAMH. YTOJ MEXIY
IIPSIMBIMH

29

3amaun Ha JOKA3aTeILCTBO
M HCCJIEIOBAHHUE,
CBsI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napanienbHOCTh
MPSIMOM U TJIOCKOCTH B
npoctpanctse. [Ipusnak
MapajuieNbHOCTH MPSAMOU U
mockocTu. CBoMcTBa
MapajuieNbHOCTH MPSAMOU U
MIJIOCKOCTH




31

['eomerpuueckue 3agaun
Ha BBIYUCIICHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MAPAIIETBHOCTBIO MTPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOJAIIETO Yepes3
JTAHHYIO IPSIMYIO Ha
YEepTEkKE U MMapaLIEITBHOTO
npyroi npssmou. Pacuér
OTHOIIIEHU I

33

[TapannensHast mpoexuus,
MIpUMEHEHHE IS
MMOCTPOCHUSI CEUCHUI KyOa
U napajuieNenunesa.
CaolicTBa
napajuiefienumnena u
MIPU3MBI

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH.
HpI/ISHaKI/I mapajjyiCJIbHOCTH
ABYX IIOCKOCTEH

35

Teopema o
MapaJJIENbHOCTU U
€IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOASAIIEN




yepes TOUKY, He
MPUHAJICKALLYIO TaHHOMN
IJIOCKOCTH U CJIEICTBUS U3
HEE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajyuieIbHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEUCHHUH JIBYX
napajuleNbHbIX TIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
HapajieNIbHbIX MPSAMBIX,
3aKJIIOUYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMU; O
NepeceueHU ! MPsIMOH C
IBYMS HapaJlieIbHbIMU
IUIOCKOCTSIMU

38

[ToBTOpEHuE: TEOpEMa
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CBoiicTBa Ky0a u




IIPSIMOYT OJIbHOTO
napajuiesenumnesa

41

Brraucnenue mimH
OTpE3KOB B KyOe 1
MPSAMOYTOJIbHOM

MapajienenuIesie

42

[IepnenuKyJIApHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

43

[lepnenuKyIApHOCTH
MPAMOU U TIIIOCKOCTH.
[Tpusnak
MEPIEHUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

44

Teopema o CyIieCTBOBaHHH
W €JUHCTBEHHOCTH
NPAMOM, TpOXoAsAIIeH
4yepe3 TOUKY IMPOCTPAaHCTBA
Y TIEPIICHIUKYISIPHON K
IUIOCKOCTH

45

IInockoctu n
MEePIEHAUKYIISIPHbIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

46

IInockoctu n




NEPIEHIUKYJIAPHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[lepnenaukyisap u
HakJIoHHas. [locTpoenue
MEPIEHIUKYIIApA U3 TOUKU

Ha MPSIMYIO

48

[lepnenaukyisp n
HakJIoHHas. [locTpoenue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSMYIO

49

Teopema o Tpéx
MeprHeHuKyIsapax (mpsmast
1 oOpaTtHas)

50

Teopema o Tpéx
MepreHIuKysapax (mpsmast
1 oOpaTtHas)

o1

Yroa mexny
CKPEIIUBAIOIIMUMHCS
MPSMBIMA

52

[Touck neprneHaAuKyJISIPHBIX
MPSAMBIX C IOMOIIBIO
MEePIEHIUKYIISIPHBIX
MJIOCKOCTEH

53

OproronansHoe
IIPOEKTHUPOBAHUE

54

IToctpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OPTOTOHAJILHOM IPOEKIINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[Inockoctn cummerpuii B
MHOTOTPaHHUKAX

57

[Tpusnak
MePIEeHIUKYISIPHOCTH
MPSAMOM U TIJIOCKOCTH Kak
CIIEJICTBHE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTOTpaHHUKU. Pacuér
pacCTOSIHUN OT TOYKHU J0
IIJIOCKOCTH

60

Crnioco0bl OIyCTUTh
NEePIEeHANKYISAPBI:




CUMMCTpPUs, CABUT TOYKU
110 apaJJIENbHON MPSIMOMN

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTtponsHas paborta
"B3auMHO€ pacmosioxkeHue
MPSIMBIX U IIJIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIEHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B IIPOCTPAHCTBE

65

FCOMCTpI/I‘IeCKI/Ie MCTObI
BBIYHUCIICHHUA yIjla MCXKIY
IIpsAMBbIMU B
MHOTI'OI'paHHHUKaX

66

JIByrpaHHbIN yroJ.
CBOICTBO JINHEWHBIX YTJIOB

JBYIPAaHHOTO yria

67

[leprienAuKyNsIpHBIE




miockoctu. CBoiicTBa
B3aNMHO
HGpHGHZII/IKyJU[pHI)IX
IIOCKOCTEH

68

[Ipu3nax
MEPIEHUKYIIIPHOCTH
IJTIOCKOCTEI; TEOpeEMa O
IIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEN
MePIEeHIUKYIIIPHBIX
TpEThEN MIIOCKOCTH

69

[IpssMOyroaBHBIM
napajuieJienuIe; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYTOJIbHOTO
napajuiesienuneaa

70

Teopema o AuaroHaiu
MPSAMOYTOJIHOTO
napajiesnenurena u
CJIEACTBUE U3 Hee

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMoJIOKEHUEM TPAMBIX U
MIJIOCKOCTH

72

IToBTOpEHwue:
CKpELIUBAIOIIHEC




IpsiMble, TapajuIeIbHbIE
IJIOCKOCTHU B CTaHIapPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

PaccrosHne oT TOUKH 110
MIJIOCKOCTH, PACCTOSTHHAE OT
MPAMOM A0 MIIOCKOCTH

75

Brruncienue paccrosHuit
MEXIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOM
IJI0CKOCTH

76

TpéxrpanHblii yroJ,
HEpaBEHCTBA JJIs
TpeXTrpaHHbIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria




7

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUM Ha 3emiie

78

KonTponbnas pabora
"Y1l u paccTostHUS"

79

CucreMaTuzanys 3HaHHH
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

81

[Ipusma. Ilpamas n
HAaKJIOHHAs IPU3MBL.
[IpaBunpHas npusma

82

[Ipsmoit nmapamnenenunen,
MPSAMOYTOJIbHBII
napajuiesienumnesa, Kyo

83

Brinykisie
MHOTOrpaHHuku. Teopema
Ditnepa

84

Brinyxisie
MHOTrorpaHHuku. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJIYIIPABUJIbHBIE
MHOTOT'PAHHUKH

85

KonTtponsHas pabora




"MHororpaHHuKu"

[TonsiTue BexkTopa Ha

86 TJIOCKOCTH | B
MPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BekTOpOB

89 [IpaBuno
napajuiesenumneaa

90 YMHOXEHNE BEKTOpa Ha
YUCIIO0
Pasnoxenne BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKaIUX B OQHOHU
IIJIOCKOCTH

92 CkansipHO€ TTPOU3BEICHNE

93 Boeruucnenue yria mexnay
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimume 3aauu ¢
BEKTOPAMHU

95 IIpocrenimme 3agaum ¢
BEKTOPAMHU

96 IIpocrenimme 3agaum ¢
BEKTOPAMHU

97 [Ipocreitmue 3anauu ¢

BCKTOpaMHU




98 O6o06menne n 1
CHUCTEeMaTU3alurs 3HAHUI

99 O6o06menne n ) 1
cUCTeMaTH3alus 3HaHUH

100 Hrorosas KOHTpOJIbHAS 1
paborta

101 Hrorosas kKOHTpOJIBHAS 1
paborta

102 O60061enHue u ] 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CxanspHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae”

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIe uepes J1Be
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
INIOCKOCTHU B OTPE3KaAX

VYpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTH B OTPE3Kax

Bekropnoe
IIPOU3BEICHUE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYECKHE METOIBI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHaIUTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TUNIOCKOCTH B
KOOpJIUHATax

13

Haxoxnenue paccrostHuit
OT TOYKH JIO TUIOCKOCTH B
KyOe

14

Haxoxnenue paccrostaui
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM NTUPAMUJIE




15

Kontponsnas padora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB: METO]]
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

[TapannensHble PSIMBIE U
IJIOCKOCTH:
napajuieNibHble CEeYCHUS

20

[TapannensHble NPSIMBbIE U
IJIOCKOCTH: pacu€T
OTHOLIEHUH

21

HapaJ'IJ'IeJ'ILHBIe IPsAMBIC U
IJIOCKOCTH: YI'JIBI MCIKIY
CKpCIIUBAOIIUMUCA
psAMBbIMHA

22

[leprienAuKyNsIpHBIE




IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NAPbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETpUHU
MHOT'OTPaHHUKOB

23

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIpax

24

[lepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIIEHUS JJIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHue: mIomagn
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHs TI0100Us

26

[ToBTOpEHUE: TUTOMIAIM
MHOTOYT'OJIbHUKOB,
(bopMyIBI IS TIOIIAIEH,
cooOpakeHUs TI0100Us

27

[ToBTOpEHHE: MIIOMIAAN
MHOT'OYT0JIbHUKOB,
(bopMyIBI TS TIIOIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU [TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAIN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100uS

30

KounTtponsHas pabora
"I[ToBTOpEHUE:
MHOTI'OI'paHHUKH, CCUCHHUA
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPHUCEKIUH yria

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napasuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneia

35

OO0BEM MpSAMO TPU3MBI

36

CrepeoMeTrpuueckue
3aJ1a4ui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB
MIPSIMOM TIPU3MBI

37

[Tpuknagnsie 3amayu,
CBSI3aHHBIE C 00BLEMOM
MPSAMOM IPU3MBI

38

Brruncienue 00EMOB
TEJN C ITIOMOIIBIO
OTPEIEIIEHHOTO
uaTerpaa. O0bpEmM
HaKJIOHHOHM TIPU3MBI

39

Brruncienue 00EMOB
TEJ C TOMOIIBIO
OTPEICIIEHHOTO
unTerpana. Oopém
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

CrepeoMeTrpuueckue
3aj1a4M, CBSI3aHHBIE C
o0BbEMamMu MUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMe "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

45

[IpuknagHsie 3a1auu 1Mo
teme "OO0BEMEI TENT",
CBsI3aHHBIE C 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTostHUs
710 TJIOCKOCTH

47

KonTtponsHas pabora
"O6béM MHOTOrpaHHUKA"

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Hunuuap. Hpamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBepxXHOCTH
LHWIHHIpA

50

Konunueckas
TTOBEPXHOCTb,
oOpazyromue
KOHUYECKOU
noBepxHocTh. Konyc

51

CedeHnue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceuéHHbIN KOHYC.
N300paxkeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeoMerpuueckue




3a/1a4y Ha
JI0Ka3aTelIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEYEHUI
LUIHHIPA, KOHyca

56

CrepeoMeTrpuueckue
3a/1a4y Ha
JI0Ka3aTelIbCTBO U
BBIYHUCIICHUE,
MOCTPOCHUEM CEUYEHUI
IJIMHApPA, KOHYCa

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIMHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUTOCKOCTHI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
mapa ¢ IIoCKOCTBIO.
Kacanwue mapa u chepsr
MJIOCKOCTRIO. Bua n
n300pakeHue mapa




62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTen

63

CummMmerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJa9u Ha
JI0Ka3aTeNbCTBO U
BBIYHNCJICHUEC, CBSI3AaHHBIC
co cdepoii U mapom,
MOCTPOECHUEM UX CEUCHUH
TUTOCKOCTBIO

65

CrepeomeTpuyeckne
3aJauu Ha
J0Ka3aTenbCTBO U
BBIUMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHHI
TUIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepo u
mapom

67

IToBTOpEHME:
OKPYXHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>XKHOCTH,
CTaHJIapTHBIE TO00us




68

Pasnmuunsle KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

70

3anaun o Teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonTtponsHas paborta
"Tena 1 NOBEPXHOCTH
BpaiieHus"

72

O06BEM ITUIHHApA.
Teopema 06 00bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 006MOB
TeJ C ITIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaia. O0bpEmM
KOHYCa

74

[Tmomanu OOKOBOH U
ITOJTHOM IMOBEPXHOCTH
KOHYca

75

CrepeomMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
WINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0BEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeoMeTrpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
1rapa, apoBoro
CerMEeHTa U IapoBOTO
CEeKTOpa

78

[IpuknagHsie 3a1auu 1Mo
Teme "OO0bEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ Iiomiaabo
cthepnl. COOTHOIICHHMS
MEXKTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BEMaMHU ITIOJOOHBIX TEN

79

ITonoOHbIE TENA B
MIPOCTPAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeoMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaJiel
IIOBEPXHOCTEN

80

KonTponbnas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JBro>xeHust
MIPOCTPaHCTBA.
OtobOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bunel nBukeHuii:
MapasieabHbIN EPEHOC,
[EHTpaIbHAsl CAMMETPHS,
3epKaJIbHAasi CHMMETPHS,
MTOBOPOT BOKPYT MPSMOM

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FCOMCTpI/I‘ICCKI/IC 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpascTae”




86

O6o06maromee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs]
3HAHMI:
"[TapamiensHOCTD
MPSAMBIX U INIOCKOCTEHN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3aLUs
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o06mmaromniee
noBTopenue 11 nmousruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuil: "BekTopsl B
npocrpanctae"

89

Oo6o01aromiee
noBropenue 11 nonstuit
Y METOJIOB Kypca
reomerpun 10-11




KJIACCOB, CUCTEMaTU3aLus
3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBroperue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOrpaHHHUKa"

91

O6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIUs
sgagui: "[lmomaan
MTOBEPXHOCTU U 00BEMBI
KpyrJibIxX Ten"

92

Ob6o06mmaromniee
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

Hroropas KOHTPOJIbHAasA




pabota

94

Hrtorosast KOHTpOJIbHAS
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTeMarTu3anusa
3HaHUH

96

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazsutus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazButus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




99

Hcropus pazsutus
CTEpEOMETPUHN KaK HAyKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HayKu
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazsutus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pa3Butus
CTepEeOMETPUHU KaK HAYKU
U e€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



