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MNOACHUTEJIbBHAS 3AIINCKA

['eomerpust sBIsIETCS OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro o0OmIero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4eHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH W MHPEAMETOB TyMaHHTAapHOrO IUKJIA. [IOCKONBKY JIOTHYECKOE MBIIUICHHE,
dopmupyeMoe TpH H3yYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB T'E€OMETPUH, TpHU
JI0Ka3aTeJIbCTBE TEOPEM M TOCTPOCHUH IETOYKH JIOTHYECKUX YTBEP)KACHHUH IPHU PpEIICHUH
TreOMETPUYECKUX 3334, YMEHHME BBIIBUTaTb M ONPOBEpPrarh THIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCS TIPH PEIIEHUH 33134 €CTECTBEHHO-HAYYHOTO LUKJIA, B YaCTHOCTH (H3MUYECKHUX
3a1ad.

Llens ocBoeHust mporpaMmsl yueOHOro Kypca «I'eomerpusi» Ha yriayOIE€HHOM ypoOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOY4YaIOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBJISIIONIEH TpeaMeTHOW oOmact «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEHHUs] M WCHOJIb30BaHUS Oojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHHWNA U
NEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOIMMBIX JJISl YCIEHIHOTO NMPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[IprnopuTeTHBIMU 3a7ja4aMu Kypca T€OMETPUH Ha YTIyOJEHHOM YPOBHE, PACIINPSIONIMMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSL:

paclMpeHue TpEeACTaBICHUS O TEOMETpUHM KaK YacTH MHPOBOH KYIBTYphl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

dopMupoBaHHE TPEICTABICHUS O NPOCTPAHCTBCHHBIX (Urypax Kak O BaKHEHWIIHX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIONIMX ONMCHIBATh W U3y4yaThb pa3Hble  SBJICHUSA
OKPYXXaIOLIET0 MHUpa, 3HAaHWE MOHATUHHOTO ammapara 1o pasfeny «Crepeomerpus» y4eOHOTOo
Kypca reoMeTpuH;

dopMupoBaHHEe YMEHUS BIAJIETh OCHOBHBIMHU IOHATHSMH O MPOCTPAHCTBEHHBIX (HUTypax
U WX OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, (pOpMyl M yMEHHE UX HPUMEHSTb, YMECHHS
JIOKa3bIBaTh TEOPEMBI M HAXOUTh HECTAHIapTHBIE CIIOCOOBI PELICHNUS 3a/1ay;

¢dopMHpoBaHHE yMEHHs paclo3HaBaTh Ha 4YepTekKaxX, MOJCNIAX M B peaJbHOM MHpeE
MHOTOTPAaHHHKH U TEJIa BPAIICHNs, KOHCTPYHPOBATh TEOMETPUIECKIE MOJICIIH;

¢dopmupoBanue [IOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHYeCKUX Teopuil, (popMuUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU MPU IPOBEIECHUU
pacCyXJIeHHUI;

(GopMHpOBaHHE YMEHHs BIaJE€Th METOJAMHU JI0KA3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHMSI MX TPUMEHATh, NPOBOAUTH JOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pELICHU
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PAKTHUYECKHUM cojepKaHueM, (OpMHUpOBaHUE
NpPEICTaBICHUA O HEOOXOAMMOCTH JI0OKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTEMaTHUYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKH B IPOBEICHUM E€AYKTHBHBIX PACCYXKIACHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aroIuxcsi, MO3HABATEJbHOM AaKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHMH, KPUTUYHOCTH
MBIILIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

(dopmupoBaHue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSBICHUA TE€OMETPHUECKUX MOHATUIH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
pealbHBIX J)KU3HEHHBIX CUTYalUsX U MPU U3YYEHUHU APYIHMX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEaJbHbIX CHUTYallWi, HCCIIECIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPNPETALMH IT0OTy4CHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH yueOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABIAOTCA: «[IpsAMBIE M INIOCKOCTH B TNPOCTpaHCTBE», «MHororpanaukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHKEHMSI B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH IMOHITHUIMUY,
peeBaHTHBIMU T€OMETPUU Ha yriyonéHHoM ypoBHe oOydenms B 10-11 kimaccax, OTHOCHUTCS KO
BCEM COJCpXKATENbHBIM JHHHUSIM Yy4eOHOrOo Kypca, a (GOpMHUpOBAaHUE JOTHYECKUX YMEHUH
pacmpenensercs He TOJbKO [0 COAEpKATEeIbHBIM JIMHUAM, HO M MO TrojJaM OOy4YeHHs.
Cogmepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEEC MPEIMETHBIM  pe3ylbTaTaM OCBOCHUS
®denepanbHON pabouelt MPOrpaMMbl, pacpeneEHHBIM 10 To/1aM OOyYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOMpOcaM oOOydJaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
MOHITUSIMA W HABBIKAMHU TIOCTIEJOBATENBHO M TOCTYMATEIbHO, C COOJIOJICHWEM MPHUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYAaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKHUX
MPEJICTABICHUA O0yJYaroOUXCs, pacimpsis u yriyomusis e€, oOpaszysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon k U3y4EHHUIO TEOMETPUH Ha YIITyOJIEHHOM yPOBHE IMO3BOJISIET:

co3aarb ycnoBus s auddepeHnmanuy  00ydeHHs, MOCTPOEHUS WHAMBHUAYaJIbHBIX
0o0pa3oBaTeNbHBIX  MPOrpamMM, OOECHEeYnuTh  YrIyONE€HHOE HW3Y4YeHHE TEOMETpHH  Kak
coCTaBJIsItoNIeH yaeOHoTO Tipeamera «MareMaTuka,

MOJTOTOBUTH OOYYAIOIIMXCS K TMPOJOJDKEHUIO U3YyUeHUsT MaTeMaTUKH C y4ETOM BBIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIYy OOIUM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha w3ydenne ydeOHOro xypca «l'eomerpusi» Ha yriiyOs€éHHOM ypoBHe oTBomutcs 204
gaca: B 10 kmacce — 102 ygaca (3 gaca B Hezmeno), B 11 kimacce — 102 gaca (3 gaca B HeIemI0).



COJEP)KXAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: NEPECEKAIONINECS, apajlIeIbHbIE U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE MPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OpsIMBIX, [ApajuIeNbHOCTh OpsIMOM M miiockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOIO MPOEKTUPOBAHUS.
N3obpakenue ¢puryp B napauienbHON MPOSKIUH. YTIIBI C COHANPABICHHBIMH CTOPOHAMH, YOI
MEXIy IPAMBIMH B NPOCTpaHCTBE. llapamienpHOCTh IIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeifiie nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUECHUM.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: MEPHEHIUKYISIpPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHNEHAUKYJIIPHOCTA IPSIMOM M IIOCKOCTH, TEOpeMa O MpAMOU NEpPHEHAUKYISIPHOU
IVIOCKOCTH. OpTOrOoHaIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIIOCKOCTb.
[leprieHAMKYASIPHOCTD TIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYrael B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TIIOCKOCThIO, IBYTPAHHBIN yroJl, JJMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOTrorpasoro yria. CBONCTBa IJIOCKMX M JIBYI'PAaHHBIX YIVIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHOrorpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroiapHas npusMa,
npsMasi U HAaKJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoiicTBa. KpaTualiie HyTM Ha IOBEPXHOCTHU
MHOTOrpanHuka. Teopema Oiinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamupa: n-
yrojipHasi NUpaMuia, MpaBuibHast U yceu€HHas nupamuabl. CBoiicTBa pébep U OOKOBBIX I'paHei
IPABWIBHOM nupaMuiel. [IpaBuibHBIE MHOTOIpaHHUKHU: IpaBUIIbHAS NpHU3Ma U IIPABHIIBHAS
nupamMua, MpaBUiIbHAs TPEyrojabHas MUpaMUAa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCASP.

Brruucrenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHainu, yribl. [lnomans 6okoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOW MNPHU3MbI, IUIONIAb OCHOBAHWH, TeOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPABWJIBHOM NMUPaMUBI, TEOPEMA O IIJIOIAAHN YCECUEHHON MUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM NPABUIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTOTPAHHHMKE: CHUMMETpHUS IapajlIeNeNnNe]a, CUMMETPUS
IPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMMU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTUBOINOJIOXKHO HAaIPaBJICHHBIC BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpAaMHU: CIIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uucio. CBoilcTBa cloxeHus BekTOpoB. (CBoiicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIjaHapHOCTH
Tp€X BekTOpoB. IIpaBuio mapamnenenunena. Teopema O pas3oOKEHHMH BEKTOpa IO TPEM
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HEKOMIUIAaHapHBIM  BekTopaMm. IIpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAUHATAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[MoHsTHsA: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yroIme MoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosnoxenue cepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
chepe. M300paskeHne Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka mummHapa U Konyca. CuMMeTpust
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O00BEMOB Tei. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajuiefienumnena u cienctBus u3 He€. OObEM MpsAMONM W HAKIOHHOW MPHU3MBI, IWIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KoMOuHarmu Ten BpalleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BHucaHHas B IWJIHHID,
omucaHHasg okosio IuMHApa. [lepeceuenune cdeprl U mapa c¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHOU B
MHOTOTPaHHUK HJIM TEJIO BPaICHHUS.

[Inomans MOBEPXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANEH TOBEPXHOCTEH MOJOOHBIX  (UTYp.
[IpeobpazoBanue momodus, romoreTus. PemieHue 3agay Ha IUIOCKOCTH C HCIIOJIBb30BaHUEM
CTEepPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceyeHUN MHOTOTPAHHUKOB M TE€N BpAILEHUSA: CEUYEHUs IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
IIPOXOJAIINE YEPE3 BEPUIMHY), CEUEHMs IIapa, METOJbl ITOCTPOEHUSI CEUEHUI: METOJ CIEAOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEpEHOCA CEKYIEN MIIOCKOCTH.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepannu HajJ BEKTOpaMHi. BeKTOpHOE YMHOKEHHUE BEKTOPOB.
CaoiicTBa BEKTOPHOTO yMHOXeHHUs. l[IpsMoyroipHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznmokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOM MpPH
pelLIeHUN TeOMETPUYECKUX 3a]1ay.

JIBM:KeHMsI B IPOCTPAaHCTBeE

JBmwxkenust npoctpanctBa. OrtoOpakeHus. J[BuxkeHus u paBeHCTBO Quryp. OOmme
CBOICTBA JABWKECHMI. BuIbl NBMKEHUWI: MapajielbHbIA MEPEHOC, LIEHTpabHAs CUMMETPHS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeobGpazoBanus nmogodus. Ilpsmas u chepa
Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«T'EOMETPUSA» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO 4YJICHa POCCHUHCKOro OOIECTBA, MPEICTaBIEHHE O MaTEMAaTHUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHMYECKOW IIKOJbI, WCIOJIb30BAHUE ITHUX JOCTUIKEHUN B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAaHME  JYXOBHBIX LIEHHOCTEH  pOCCHHCKOro  Hapojaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHXKEHUN HAYKH U AESITEIbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCIMTAHUE:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKICHHH, BOCHPUUMYHMBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) pusznueckoe BocnuTanme:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUSI B HHTEpecax 37J0POBOI0O
u 0Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, peryisipHas (pundeckas akTUBHOCTD ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUSAX CIOPTHUBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HaHHUE IIEHHOCTH TPYIOJIIOOUS, MHTEPEC K PAa3IUYHBIM chepam
npoecCuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymield mpodeccud M Peanu30BbIBATH COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, IOHHMaHUE BIMSIHUS COIMAJIbHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00AaTbHOTO  XapakTepa  JKOJIOTMYECKUX  M[poOieM, OpHeHTauus Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUW IS PEUICHUs 3a1ad B 00JacTH OKpYKAIOIIEH Cpellbl, MIIaHUPOBAaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN I OKPYKAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKH U OOIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTHUYECKON HAayKu Kak cepsl
YeJIOBEYECKON NeSTENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS IUBUIM3AIUH,
OBJIQJICHHE SI3bIKOM MAaTEMaTHUKU U MAaTEMaTUYECKON KYJIbTYpOH Kak CpeACTBOM MO3HAHUS MUpa,



TOTOBHOCTb OCYIIECTBIISITh IPOECKTHYIO U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHAUBUAYAIbHO U
B TpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE INPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWICHMA MEXAY TMOHATUAMH, (OPMYTUPOBATH ONpEACTCHUS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKM, OCHOBaHMS N 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IpPOTHBOpeuust B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUn JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH TI0 aHAJIOTHH;

MMPOBOAUTL CAMOCTOATCIIBHO JOKAa3aTCIIbCTBA MATCMATUYCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe u
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
O6OCHOBBIB3.TB COGCTBGHHBIC CYKACHUA U BBIBOJBI,

BBIOMpPATh CHOCOO pemieHus yd4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuIcHu, BI:I6I/IpaTI> HaI/I6OJIee HO,Z[XOI[HH_II/II‘/JI C y‘IéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBAThH
BOIPOCH], (UKCUPYIOIINE NPOTHBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MMpOBOAUTD CaAMOCTOATECIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICO0OBAaHUC 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00beKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOTO
H3.6JIIOI[€HI/I$I, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIPOC U IS
pelIeHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIOB, AaHAJIMW3UPOBATh,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh HMH(POPMALMIO pPA3JIMYHBIX BHIOB H  (Qopm
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeilcTBUS
Oo0menue:



BOCIIPHHUMATh U (DOPMYIHPOBATh CYXKJIEHHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMU
OO0IIEeHHS, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTaX, JaBaTb MOACHEHHsS IO XOAYy pELICHHs 3aJaud, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3ynbTart;

B Xoz€ OOCYX/JEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemraeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HAa IOWCK PEIICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAJIOra, OOHApY)KUBATh pa3iMyhe M CXOJCTBO
HO3UIHI, B KOPPEKTHOU opme POopMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHHUS 3aJaud, HKCIEPUMEHTa, HCCIIECAOBAHUS, NPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 337ad  NpPE3EHTAMH U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/auyd, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM HH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PELICHUs MaTEMaTUUECKOH 3a7auu;

IPEIBUAETh TPYJHOCTH, KOTOpBbIE MOTYT BO3HHMKHYTbh NPH PEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa [T M YCIOBHUSAM, OOBSCHATH TNPUYMHBI
JOCTYDKEHUSI WM HEJOCTH)KEHHs pe3yJbTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTb
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaTbHOU pabOTHI mpu
peleHuy y4eOHBIX 3ahay, INPUHUMATh LElNb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpenensaTbh BHIbI paboT, JOrOBapHBATHCS, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl M KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0yJaromuiicst HAyquTCs:

° CBOGOI[HO ONneprupoBaTb OCHOBHBIMHU NOHATUAMH CTCPCOMCTPHUU IIPU PCHICHUU 3ala4 U
IIPOBEICHUN MAaTEMAaTUYECKUX PACCYKICHUN;

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TpU PELICHUH
FeOMETPUUYECKUX 3aJ1ay;

e Iaccu(UIUPOBATH B3AUMHOE PACIIONOXKEHHUE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C YIJIaMU B NPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSMOM U IIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



CBOOOJHO pAacro3HaBaTh OCHOBHBIC BHJIbI MHOTOIPDAaHHHKOB (TIpuU3Ma, MUpaMuia,
MIPSIMOYTOJIBHBIN TTapajuieenume, Ky0);

KJIaccu(UIUpOBaTh MHOTOT'PAaHHHUKH, BEIOUPAst OCHOBaHMS IS KIacCU(UKAIIH;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUIOCKOCTBIO;

BBITIOJHATH MapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJILHOE MMPOSKTHPOBAaHKUE QUTYpP Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeH!s (GUTYp HA TIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHUKOB PA3IMYHBIMU METOAAMH, BBIMOIHATH (BBIHOCHBIE)
IUIOCKHE YEpTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYyp: BHI CBepXy, cCOOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM  TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, MHPaMHIA),
TreOMETPHUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEpPHPOBATH TMOHATUSMH: CHMMETPUS B MPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh M TNIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOO/IHO OTNIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPAWHATAM B
HPOCTPAHCTBE;

BBITIOJIHATH ICHCTBUS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMAaTHUYECKUX OTHOLICHWH M HaxOXJIECHHUE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOABI MPH  PEIICHHH
MaTEeMaTHYECKUX 33/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEHUIIINE MTPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aau;

U3BJICKATh, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBaTh  HMHMOPMALUIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (HUTrypax, IMPEJCTABICHHYI0 Ha YepTeXkKax H
PHUCYHKaX;

NPUMEHATh TIOJIydCHHBIC 3HAHWA Ha TIPaKTHKE: CPaBHUBATh W AaHAIN3MPOBATh
peanbHbIe CUTYallud, MPUMEHATh W3Y4YEHHBIC MOHATHS B IpOIecce MOMCKAa PELICHHS
MaTeMaTHIeCcKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAEIHPOBATh PEabHBIC CUTYAIH
Ha SI3bIKE TEOMETPUH, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
TeOMETPUYECKUX TOHATHH M TEOpeM, ammapaTta aiareOpbl, pemarb MPaKTHYeCKue
3a[auu, CBSI3aHHbIE C HAXOXKJACHUEM F€OMETPUUYECKUX BEITUYNH;

UMETh TPE/ICTABICHUS 00 OCHOBHBIX JTallaX Pa3BUTHUS T€OMETPHH KaK COCTaBHOM
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:

CBOOOJTHO OTIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C IIWJIMHAPUICCKON, KOHUUECKOW U
chepruyecKkoi TOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI IMTOJTYyUEHNS,

ONCprupOBaTh MOHATUAMU, CBA3AHHBIMU C TCJIAMHW BpPAIICHHUA: HUJIMHIAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teja BpameHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHITH CIIOCOOBI
TIOJTyYCHUS TEJl BPAIICHUS;

KIJIACCHU(UITUPOBATh B3AUMHOE PACTIONOKEHUE CPEePhI U MIOCKOCTH;

BBIYUCIIATH BCJIIMYUHBI 3JICMCHTOB MHOI'OIPAHHHUKOB U TCJI BpPALICHUA, OG’béMBI n
miomanu HOBerHOCTeﬁ MHOT'OTPAaHHUKOB W TCJI BpAalICHUA, TCOMCTPUUCCKUX TCII C
npuMeHeHueM Gopmyi;

CBOGOI[HO OoneprupoBaTh NOHATUAMHU, CBA3AHHBIMU C KOMGI/IHaLII/I}IMI/I TCJI BpallICHUA U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIA B chepy W ONMMCAHHBIA OKOJIO CQEpHI,
cdepa, BicaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHSI MEXKIY IIONIAIMH TIOBEPXHOCTEH U 00BhEMaMU TIOJ00HBIX
TET;



n300pakaTh HU3y4yaemble (UTYpbI, BBIIOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH U3
PHCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS,

U3BJIEKATD, UHTEPIPETUPOBATD U 1peoOpazoBbiBaTh  MHGOPMAIUIO 0
IPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (Urypax, MPEACTaBIEHHYIO Ha uepTekax u
PHUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpallK HaJl BEKTOPaMU;

3aJaBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

pelath TeoOMEeTpUYEeCKHEe 3aJaud Ha BBIUHUCICHHE YIJIOB MEXIYy MpsIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPU PELICHUN;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMH, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBIMOJHATh M300paXKeHHWs MHOTOIPDAaHHUKOB U Tell BpallleHUs MpH MapaieIbHOM
NepeHoce, [EeHTPAIbHON CUMMETPUH, 3epKATbHOW CUMMETPHH, MPU MTOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOIPDAaHHUKOB U Tel BpALEHUS: CEUYEHMs IMJIMHIpPA
(mapamienbHO W MEPICHANKYISIPHO OCH), CEUCHHS KOHYyca (MapajiebHbIe OCHOBAHHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BAaTh METOJbl TOCTPOEHUSI CEUEHUH: METOJ CJelO0B, METOJ BHYTPEHHEIO
MPOEKTUPOBAHUSI, METO]I TIEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh TEeOMETpHUeCKHe (HaKThl IS pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
IPEIONaraloIluX HECKOJIBKO IIAaroB PEUIeHUs, €CIIM yCIOBUs MPUMEHEHHS 3a/1aHbl B
SIBHOW M HESIBHOU (hopMme;

pemiath 3aJa4d Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOIICHUA W HaXOXICHHE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIOHHBIE CHCTEMBI TIPU
pEIICHUH CTEPEOMETPUIECKHX 3a/1a4;

NPUMEHSTh T[IOJTY4YeHHbIE 3HAaHUS Ha IMPaKTHKE: CPaBHUBAaTh, AHAJIU3UPOBATH W
OILICHUBATh peajbHbIe CUTYAIMH, IPUMEHATh U3yUYeHHBIEC TIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce TOMCKAa pELICHUSs MaTeMaTU4ecKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIETIPOBATh pealbHbIE CUTYal[MH Ha S3bIKE T€OMETPHUH, UCCIEI0BaTh MOCTPOCHHBIE
MOJIENIN C UCTOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pemaTh MpaKkTUUYEeCKHe 3a/1a4k, CBSI3aHHbIE C HAX0XK/IEHUEM I'€OMETPUUYECKUX BEJTUUMH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JSTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yact (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3ie/ioB U TeM Kontpobupe  TpakTieckue (uudposbie)
n/n NMPOrpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
1 Brenenue B ctepeoMeTpuio 23 1
9 Bsaumnoe pacrnonoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepHeH,Z[I/IIEyJ'ISIpHOCTI) PSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIIBI M pacCTOSHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AINAA 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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11 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ HpOrPAMMEL pa Beero KonTpoabusbie IIpakTuueckue f:ép?;p OBAT e.])ILHbI e
padoThI padoThI pecype
1 AHanuTH4eckasi FeOMeTpHs 15 1
5 [ToBTOpeHwME, 0606H.IGHIE€ u 15 1
CUCTeMaTH3alusl 3SHaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpYTJIbIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, 0606H_IGHI:IG u 17 5
CUCTEMaTHu3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

12
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa N300pKEHHS HA
PUCYHKE MJIOCKOCTH, MapaJICIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa N300pakKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX MIPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MEPECEKAIOIINECs TMPsAMas ¥ MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[TonsATHs: nepecekaronuecs MIOCKOCTH,
NepeceKaroIIuecs npsmMas v MI0CKOCTb;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe
MPOCTEUIINX MMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00BHEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
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cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MTOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MTOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETaMU

13

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pEbpa. N3obpakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HBIMU [IBETAMU

14

Meton ciie1oB [UIsl IOCTPOEHUS CEUEHU I

15

Meroa cnefoB Asisi MOCTPOEHUS CEYEHUH.
CaoiicTBa nepeceyeHrid MPSMbIX U
IIOCKOCTEMN

16

Meroa cnefoB Asisi MOCTPOCHUS CEYEHUHN.
CaoiicTBa nepeceyeHrid MPSIMbIX U
IIOCKOCTEMN

17

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
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BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
ITOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonoOue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KontponbHas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmble. [Ipu3Haky ckpeluBarommxcs
npsMbIx. [TapaniensHbie npsMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JAHHOM MPSIMOMU, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
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npsaAMoii. Jlemma o nepeceyeHuu
napaJiICJIbHBIX IMMPAMBIX INIOCKOCTBIO

26

[TapamtensHOCTB TpeX HMpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX IPAMBIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

27

[TapannensHO€ NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaliIeIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B nmapauienbHON IPOEKIUN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXIY IPSIMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3a1a4n Ha BBIYUCIICHUE U
JOKa3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B ITPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapajjIebHOrO0 IPyrou npsimoit. Pacuér
OTHOIIEHUN

33

[TapatenpHas NpOEKLUs, IPUMEHEHHE
IUTSL TIOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajuieNIenure1a ¥ MPU3Mbl
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34

[TapannensHble ockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TIOCKOCTEN

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He IPUHAIICKAITYIO JTaHHOU
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CaolicTBa napajuiebHBIX IJIOCKOCTEM: O
MapajuieIbHOCTH IMPSIMBIX NIEPECEUCHUS
IIPU IEPECEUEHNH JIBYX MMAPaUIEIbHBIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapauIebHBIX MPSIMBIX,
3aKITIOUEHHBIX MCKAY NnapalyICJIbHbBIMUA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOiT ¢
ABYMS TTApAJIJICIIbHBIMUA IINIOCKOCTAMUA

38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJIHHOTO
napajiejenunesaa

41

Brruncnenue IiH OTPE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IPSAMOM U
MIJIOCKOCTH

43

IlepneH IUKyYIAPHOCTD NPAMOU U
mrockoctH. [Ipu3nak
NEPIEHIUKYJIAPHOCTH MIPSIMON U
IJIOCKOCTH

44

Teopema 0 CyIIeCTBOBAHUHU U
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€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

45

[11n0cKkOCTH ¥ TEpIEHAUKYIISIPHbIE UM
MpsIMbIE B MHOTOTPAHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IPsIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyNsIp U HAKIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUYKU Ha

MPSIMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.
ITocTpoeHue nepneHuKyisapa U3 TOUKU Ha

PSIMYIO

49

Teopema o TpEX mepneHIUKYISIpax
(mpsimast m oOpaTHas)

50

Teopema o TpEx nepHeHIUKYIAPaxX
(mpsimast 1 oOpaTHasi)

o1

Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU

52

[Tonck meprneHIuKyASIPHBIX MPSMBIX C
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpTroroHanbHOE MPOESKTUPOBAHHE

54

[TocTpoenue ceueHuit kyoa, IpU3MBbI,
MPAaBUIBHON MUPAMU[BI C TOMOIIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

55

[TocTpoenue ceueHuit kyoa, IpU3MBbI,
MPAaBUIBHON MUPAMU[BI C TOMOIIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUI B MHOTOTpaHHHUKAX
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57

[Ipu3Hak nepneHIuKyJISIPHOCTH TIPSMON U
MIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO IIIOCKOCTH

59

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PAcCCTOSIHUM OT TOYKH JIO IIIOCKOCTH

60

CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:
CUMMETpPHUS, CIABUT TOYKH 110
MapaJuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

KonrtponsHas padora "B3anmuoe
pacnosoKeHHe NPSMBIX U IMIIOCKOCTEN B
nmpocTpaHcTae”

63

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKpCHINBAOIIUMUCAH TPAMBIMHU B
MIPOCTPAHCTBE

65

I'eomeTpryeckue METObI BEIYACICHUS
yIjla MEeXAy NPSIMBIMU B MHOI'OTPaHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yIila

67

IlepnenukynspHsele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
[IEPIEHIUKYISIPHBIX TPEThEH INIOCKOCTH

69

[TpsiMOyTOIBHBIN Mapajuienenunesn; Kyo;
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U3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajiejenunesaa

70

Teopema o auaroHanu NpsIMOYIrOJIbHOIO
napajieJIenunes1a U CIeICTBHE U3 Heé

71

CrepeoMeTpuyecKre U MpUKIIaTHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
Pacmo0KEHUEM MPSMBIX U MIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe IOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKpCHIMBAOIHNUXCA NPSAMBIX, PACCTOAHUC
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
IMPOCTBIX CUTYyAUIX

74

PaccTosiHre OT TOUKH /10 MJIOCKOCTH,
pacCTOsIHUE OT MPSIMOM J0 MIIOCKOCTH

75

Beruncnenue paccTossHUN MEXIY
CKPEIIMBAIOIAMHUCS MPSIMBIMU C
IIOMOILBIO NEPIEHAUKYIIIPHON IUIOCKOCTH

76

TpéxrpaHHblil yroj, HEpaBeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yTIIa

77

DneMeHTHI ChePUIECKON TeOMETPHH:
reo0JIe3N4eCcKue JIMHUU Ha 3eMie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamuaa

81

[Tpusma. IIpssmMast ¥ HaAKJIOHHAS IPU3MBI.
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[IpaBuibHas npuszma

[Ipsamoit napamienenunen,

82 MIPSIMOYTOJIBHBIN Tapasienenurne, Kyo .

83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIEC U TTOJYIPABUIbHBIC 1
MHOTOTPaHHUKHU

85 Kontponbnas padota "MHuororpanHuku" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [TpaBumno mapasienenumena 1

90 YMHOXEHNE BEKTOpa HA YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJHON 1
TUIOCKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpAMH 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga4u ¢ BEKTOpAMH 1

97 [Ipocreiinme 3aauu ¢ BEKTOpaMu 1

98 O06001IeHre U cucTeMaTU3alus 3HaHU| 1

99 O06o001IeHre U cucTeMaTU3alus 3HaHU| 1

100 HToroBasi KOHTpOJbHAs paboTa 1

101 HToroBasi KOHTpOJbHAs paboTa 1

102 O06001IeHre U cucTeMaTU3alus 3HaHU| 1
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
aTa un¢pposbIe
Nen/m Tema ypoka Beero Kontpoasnubie IIpakTunyeckue §3yq J— 061?:1[; OBATETLHEIE
padoTsbI padoThI pecype
1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa 1
Ha IJIOCKOCTHU U B IPOCTPAHCTBE"
2 [ToBTOpenue Temul "CkansipHoe 1
IIPOU3BEAECHNE BEKTOPOB"
3 IToBTOpeHue TeMbl "Brruncinenue yria 1
MEXy BEKTOPaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOMU, 1
IIPOXOsIeH uepe3 1Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IIJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 Bekroproe mpousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MporpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKUE METO/IbI pacuéTa yria 1
MEXIY NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuTuyeckrue METoIbl pacuéTa yria 1
MEXy IJIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopMyIa pacCTOSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOPAWHATAX
13 HaxoxneHnne paccTostHui OT TOUYKHU 10 1
IJIOCKOCTH B KyOe
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14

HaxoxneHnue paccTostHui OT TOUKHU J10
IIJIOCKOCTHU B HpaBI/IJIBHOI\/'I nnpaMHz[e

15

KonrponbHast pabora "AHanutuieckas
reomeTpus”

16

Ceuenus MHOTI'OIrpaHHUKOB: CTAaHAAPTHEBIC
MHOT'OrpaHHUKHA

17

CeueHns MHOT'OI'PpaHHUKOB: MCTO CJICI0B

18

CequI/ISI MHOI‘OFpaHHI/IKOBI CTaHl[apTHbIe
MIJIOCKOCTH, TIEPEeCEUCHUS TIPSIMBIX U
IJIOCKOCTEN

19

[TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEUCHUS

20

[TapautenpHbIe NPSMBbIE U IIJIOCKOCTH:
pacy€T OTHOUIEHUI

21

[TapanenpHble NpsIMBbIE U MIJIOCKOCTH:
YIJIBI MEX1Y CKPEUIUBAIOIIMMUCS
MPSIMBIMU

22

[lepnenqukynspHbIe IPSMBIE U
IJIOCKOCTH: CTaHJIapPTHBIE Maphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHM MHOTOTPAaHHUKOB

23

IlepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPeX
MEPIEHIUKYIISIPAX

24

[lepnieHIuKyNsIpHBIE IPSMBIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI
TJI0IIAeH, COOOPaKEHUSI TIOT0OMS

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIBI IS
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TJI0IA e, COOOPaKEHUSI TIOTOOMS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI AJIs1
TJI0IA eH, COOOPaKEHUSI TIOTOOMS

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUS MOI00Us

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TOBEPXHOCTEHN, pa3pe3anust Ha
Y4aCcTH, COOOpaKEHUS MOA00Us

30

Kontponbras padota "[loBropenue:
MHOT'OIrpaHHUKH, CCUHCHUSA
MHOTOT'PaHHUKOB"

31

O06BeM Tena. O0BeM MPSIMOYTOIBHOTO
napasuieNenunesaa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKILIUH yTia

33

CrepeoMeTpuyecKre 3a1auu, CBI3aHHbIE C
00BEMOM TIPSIMOYTOJIBHOTO
napajuiesienuneaa

34

[Ipukinagnelie 3aa4n, CBSI3aHHbBIE C
BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajiejenunesaa

35

O0BEM npsIMOI TPU3MBI

36

CrepeoMeTpHUYECKUE 3aJa4H, CBA3AHHBIC C
BbIYUCIIEHEM 00BEMOB IPSMOM MTPU3MBI

37

[TpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMOI TIPU3MBI

38

Beruuciienne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOM TTPU3MBI
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Brruncinenue 00bEMOB TEN ¢ TOMOILBIO

39 ornpenenéHHoro uHTerpana. O0bEM
MU PaMHUIbI

40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPAMHUJ C OOLIMM YTIIOM

a1 dopmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MTUPaMU/L C OOIITUM yTIIOM

42 CrepeoMeTpHuyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMI HAKIIOHHOW TTPH3MBI

43 CrepeoMeTpHUueCKUe 3a]]aui, CB3aHHBIE C
00BbEMaMH THUPAMHUTBI
[Tpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I‘KJIaI[HHe 3a71a4H 110 TeMe "O0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MHUPaMHUIbI

16 [TIpumenenne 00bEMOB. Brruncnenue
paccTosIHUSA A0 TIOCKOCTH

47 KonrponsHas padora "O0béM
MHOTOTIpaHHUKA"
Hunuaapuyeckas IOBEPXHOCTbD,

48 o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTHU

49 HMunusap. [Ipsmoit KpyroBou HUIMHAP.
[Tnomianp MOBEPXHOCTH HUJIMHIIPA

50 Konunyeckas moBepXxHOCTh, 00pazyroliue
KOHHYEeCcKOM nmoBepxHocTu. Konyc

51 Ceuenue KOHYCa [IOCKOCTBIO,
napauiebHOM MII0OCKOCTH OCHOBAHUS

50 Yceuénnsiii konyc. M3o0paxeHue

KOHYCOB U YCEUEHHBIX KOHYCOB
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53

[Tnomaas 60KOBOI MTOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54

[Tnomans 60KOBOM MOBEPXHOCTU U
MOJTHOM MTOBEPXHOCTH KOHYCA

55

CrepeoMeTpuuecKue 3aja4u Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHHUEM CEUYEeHUN IUIMHIpPA, KOHYyCa

56

CrepeoMeTpuuecKkue 3aa4u Ha
JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
MTOCTPOCHHUEM CEUEeHUN IIUIMH]PA, KOHYyCa

S7

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
[WIAHIPOM

58

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
[WIAHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n300paxxkenue mapa

61

[lepeceuenue cepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o00paxenue mapa

62

VYpasaenne chepsl. [Lnomans chepsr u eé
yacTei

63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM UX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1a91 Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO
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66

[puksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
og00ust

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OIr'paHHUKOB

69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpameHus"

71

KonrtponsHas padora "Tena u
MMOBEPXHOCTH BpalieHus"

72

06beém mumuHapa. Teopema 06 00bEMe
HpSIMOI‘O I_II/IJ'II/IH[[pa

73

Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYca

74

ITnowanu OOKOBOU U MOJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIMIIHHIIPA,
KOHYyca

76

[Tpuxnanueie 3ana4un mo Teme "OOBEMBI U
IJI0I[aau MOBEpXHOCTEN Ten"

77

OO0BEM I1apa U MapoBOro CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepol. CTepeoMeTpHUSCKIE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB
1Iapa, mapoBOro CErMEHTA U IApOBOT0
CeKTopa

78

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
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Ten", CBsI3aHHBIE C 00BEMOM TI1apa 1
iomaabio cepbl. COOTHOIICHUS] MEXKTY
IJIOLIAISIMU ITOBEPXHOCTEN U 00BEMaMHU
MOTOOHBIX TET

79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUueCcKre 33719, CBI3aHHEIC C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTponbnas pabota "[lnomamu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokenus npoctpancTBa. OTOOpaKeHMUS.
JIBu>keHust U paBeHCTBO Guryp. Oomime
CBOICTBA IBHKECHUI

82

Buapl nBukeHnil: napamienbHbII
MEPEHOC, LIEHTpaJIbHasl CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsIMOI

83

[IpeobpazoBanus noxoowus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3a1a41 Ha ITPUMCHCHUC
JABHKCHU S

85

Kontponbnas padota "BekTops B
nmpocTpaHcTae”

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B ITpocTpaHcTBe"”

87

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
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"BekTopsbl B mpocTpaHcTBe"

88

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

89

Oo6o6utaromiee nosropenue 11 nousTuit u
MeTO0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"O6beM MHOTOTpaHHHUKA"

90

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUs] 3HAHUM:
"O6beM MHOTOrpaHHuKa"

91

Oo6o6utaromiee nosropenue 11 nousTuit u
MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"[Tmomaay MOBEPXHOCTU U 0O BEMBI
KpyIJibIX Ten"

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJ1aCcCOB, CUCTEMATH3aIlHs 3HAHMIA:
"ITnomanau MOBEPXHOCTU U O0BEMBI
KpYIJbIX Te"

93

HroroBast koHTpOIBHAS paboTa

94

Hrorosast koHTpOIBHAS paboTa

95

[ToBTOpeHmEe, 0600MIEHNE U
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
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HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUMI

98

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

99

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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