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HOACHUTEJBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM U3 0a30BBIX KYpCOB Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUS, TaK KaK OOECIEYMBAET BO3MOXHOCTH
M3YYCHHS JIUCHMUIUIMH €CTECTBEHHO-HAy4YHOW  HAMNpaBJICHHOCTH W
MPEIMETOB TYMaHUTApHOTO HUKJA. [[0CKONBbKY JIOrM4ecKOe MBIILJICHUE,
dbopMmupyeMoe TpU M3YyYCHUH OOYYaIOIMIUMUCS TOHSITHUIHBIX OCHOB
F€OMETPUHU, MPHU JOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU LEMOYKH
JOTUUECKUX YTBEPXKJICHUM TIPpU pEIICHUH TEOMETPUYECKUX 3ajad,
YMEHHME BBIIBUraTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS IPU PEIICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJA, B
4aCTHOCTU (PU3NYECKUX 3a]1ad.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha
yIIyONEHHOM YpPOBHE — Pa3BUTHE WHIWBUIYATBHBIX CIIOCOOHOCTEH
oOyyaromuxcsi TMNpU U3YYEHUM TEOMETPUHU, KaK COCTaBJISIIOIICH
npeaMeTHo  obnmactu  «Maremarnka W MHpOpMATHKa» — 4epe3
oOecrieueHne BO3MOXKHOCTH MPUOOPETEHUsS] W HCMOJIb30BaHMs Oolee
IIIyOOKHX TEOMETPUYECKUX 3HAHUM W JCUCTBUH, CHEIUPUIHBIX
TCOMETPUH, W HEOOXOMUMBIX I YCHENTHOrO0 Tpo(dhecCHOHaTLHOTO
00pa3oBaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMU 3aJauaMHU Kypca TE€OMETPUU Ha YriIyOiaEHHOM
YPOBHE, PACIHIMPSIONMIAMH W YCHJIMBAIOIIUMHU Kypc 0a30BOTO YpPOBHS,
SIBJISIFOTCSI:

pacuIMpeHre MPEICTaBICHUs O TEeOMETPUU KaK 4YacTH MHUPOBOMU
KyJbTYypbl ¥ (OPMHUPOBAHME OCO3HAHMSI B3aHMMOCBSI3M TE€OMETPHUH C
OKPYXKaIOIIUM MUPOM;

(dhopMHUpOBaHHE TIPEACTABICHHS O TIPOCTPAHCTBEHHBIX (PUTYpax Kak
0 BaXHEUIIMX MaTeMaTHYECKUX MOJICTSAX, MO3BOJISIONIUX OMHUCHIBATh U
M3y4yaTh pa3HbIe SIBIICHUSA OKPYXKAIOUIEro MHpa, 3HAHUE MOHSTUHHOTO
anmapara o pazzaeny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHUpoOBaHUEe YMEHHS BJIQJ€Th OCHOBHBIMU TMOHSATHUAMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE
TeopeM, GOpMyIT M YMEHHE X PUMEHSTh, YMEHHS JTOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHUpoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B
pealbHOM MHpPE MHOTOTPAaHHUKH W Tejla BpallleHHs, KOHCTPYHPOBAThH
reOMETPUYECKHUE MOJCIIN;



dbopMHUpOBaHWE TOHWMAHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHUSI MaTeMaTUYECKUX Teopui, (GOpMUPOBAHUE MMOHUMAHUS POJIH
AKCMOMAaTUKH MPH MPOBEICHUU PACCYKICHUM;

dbopMHupoBaHUEe YyMEHUS BIAJAETh METOAAMHU JIOKA3aTEIbCTB M
QITOPUTMOB  PEIICHMS, YMEHUS HUX  [PUMEHSATh, MPOBOJIUTH
NIOKA3aTENbHBIE PACCYXKACHUA B XOJI€ PEHICHUS CTEPEOMETPUUECKUX
3aJlad W 3adad ¢ TPAKTHYECKUM CcojepkaHueM, (GopMHUpoBaHHUE
MPEACTABICHUS] O HEOOXOAMMOCTH J0Ka3aTelIbCTB MpU OOOCHOBAaHUU
MaTeMaTUYECKUX YTBEPKICHHN W PO AKCMOMATUKU B IPOBEICHUH
JEYKTUBHBIX PACCYXKIACHUM;

Pa3BUTHUE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM oOy4aronmxcs, MO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUICHUS, WHTEpeca K
M3YUYEHHIO TEOMETPUU;

dbopmupoBanne GYHKIIMOHATBHOWM TPAMOTHOCTH, pPEICBAaHTHOU
FEOMETPUU: YMEHHUSI PpACIO3HABATh MPOSIBICHUS TIE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEATbHBIX >KU3HEHHBIX
CUTYallMsIX U MPU M3YYEHUU JAPYTUX YyUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M  3aKOHOMEPHOCTEW, MOJIECIUPOBAHUS  PEANbHBIX
CUTyalluid, HCCIEIOBaHUSI TIOCTPOCHHBIX MOJIEIEeH, WHTEpIpeTaluu
MOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH  COJIEp)KATEIbHBIMM  JIMHUSIMH ~ y4eOHOTO  Kypca
«I'eomerpusi» B 10-11 kmaccax sBmstorcs: «lIpsiMble M ITOCKOCTH B
IIPOCTPAHCTBE», «MHororpanHukm», «Tena BpameHus», «BekTopel u
KOOPAWHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh
OTepUPOBATh MOHATUSMUY», PEIIEBAHTHBIMUA T'€OMETPUM Ha YTIyOIEHHOM
ypoBHe o00Oyyenuss B 10-11 kjaccax, OTHOCHTCS KO BCEM
COIepKaTeIbHBIM ~ JIMHUSM ~ y4eOHOro Kypca, a (opMupoBaHHe
JOTUYECKUX YMEHUN pPACHpeAesieTCsl HE TOJBKO IO COAECPIKATEIbHBIM
JUHUSM, HO U 10 rojam oOydenus. ConepkaHue oOpa3zoBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus denepanbHOU
paboueil mporpaMmbl, pacOpeAe€éHHbIM IO TrojaM  OOydYeHws,
CTPYKTYpPUpPOBAHO TakKuM o00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOIIPOCaM 00y4aromirecs: o0Opamairuch HEOJHOKPATHO.
DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE I€OMETPUUECKUMU MTOHATHIMU
M HaBBIKAMHU TIOCJIEIOBATEILHO U IOCTYMATElIbHO, C COONIOJCHUEM
MPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYATh B OOIMIYIO



CHUCTEMY T€OMETPUUYECKUX TPEACTABICHUN OOyYaromuxcsl, paciupss U
yrIyonss e€, 00pasys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon K W3Y4YEHUIO TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE
MTO3BOJISIET:

co3gaTh yciaoBus i auddepeHnmanui oO0y4eHUs, MOCTPOCHHUS
WHJIUBUIYAJIbHBIX 00pa3oBaTEIbHbBIX MpoTrpamm, obecrneynTh
yrayOn€HHOE U3yYeHHE TEeOMETPUM KaK COCTaBJISIONICH y4eOHOro
npeamera «MaTemaTukay;

MOATOTOBUTh  OOYy4YalOIMUXCA K  MPOJOJDKEHUIO — M3YyUYCHHS
MaTeMaTHKu ¢ y4€ToM BbIOOpa Oymymiedt mpodeccuu, obecnedmBas
MIPEEMCTBEHHOCTh MEX Ty 00INM U TTPO(heCCHOHATEHBIM 00pa30BaHUCM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe otBojuTcs 204 vaca: B 10 kiacce — 102 gaca (3 vaca B Henelno),
B 11 kimacce — 102 vaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
IIpyu3Haku ckpemmBaromuXcs MNpAMbIX. [lapamuienbHOCTh MPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJIIENbHBIE IIPSAMBIE B MPOCTPAHCTBE,
MMapaJuIeIbBHOCTh TPEX MPSAMBIX, NAPALIEIBHOCTD MPSAMOW M IUIOCKOCTH.
[TapannensHoe W IIEHTpaJbHOE MPOEKTUPOBAHME, U300pakeHue (Quryp.
OcHOBHbBIE CBOWMCTBAa MapajljIeIbHOTO MNpOeKTUpoBaHus. M3o00paxeHue
buryp B mapauleIbHOW MPOEKUHMHU. YTIbBI C COHANpaBJICHHBIMU
CTOPOHAMH, YIOJI MEXIy MNpsAMBIMU B npoctpaHcTBe. [lapamnensHOCTH
IUIOCKOCTEW: MapaJuleIbHbIE IUIOCKOCTH, CBOWMCTBA MApaJUIENbHBIX
wiockocteil. I[lpocreiiiye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TETpadp, NapAJIICICIUIIE], IOCTPOCHUE CCUCHUN.

[leprieHIMKYISAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIISPHBIE
IPSIMBIE B IPOCTPAHCTBE, MPSAMBIC MMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, MPHU3HAK MEPINECHANKYJSIPHOCTH IPSAMOW M ILIOCKOCTH,
TeopeMa O NPSIMOW IEPIEHIUKYISIPHOW IIOCKOCTH. OpTOroHaJbHOE
IIpOEKTUpOBaHUE. IIeprIeHIUKYIISp U HAKIOHHBIE: PACCTOSAHUE OT TOYKU
710 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPHI
Ha  IUIOCKOCTh.  IlepneHauMKyIsIpHOCTH  IUIOCKOCTEM:  ITPU3HAK
MEPNEHAUKYJSIPHOCTA ~ JBYX  IUIockocTe.  Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

Yriel B NPOCTPAHCTBE: YroJI MEXAY IPSAMOHM M INIOCKOCTHIO,
IBYI'PAHHBIN yTOJ, JUHEHHBIA yroJl IBYTPAHHOIO yria. TpéXrpaHHbIA U
MHOTOTpaHHbIe YIribpl. CBOMCTBA IIOCKHX YIVIOB MHOTOIPDAHHOIO YIJIA.
CBolicTBa IUIOCKUX M JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JJIsl TPEXIPAHHOTO YTJIA.

MHororpaHHuUKH

Buapsl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpanHuka. lIpmsma: n-
yrojbpHas MpU3Ma, MpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas M TMOJHAas
IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN



NapajulesIenune] U ero cBoucTea. Kparwalimmne myTH Ha MOBEPXHOCTH
MHOrorpaHuuka. Teopema Oiunepa. IIpocTpaHCcTBeHHas Teopema
[Tudaropa. [lupamuaa: n-yroyibHasi nupamua, NpaBuibHas U ycedEHHAs
nupamuibl. CBolcTBa pé6ep M OOKOBBIX IpaHel MPaBUILHON TUPAMUIbIL.
IIpaBuiibHBIE MHOTOIDAHHUKM: MPABUJIbHAs IMpU3Ma M NPABUIIbHAA
MApaMUAA, IPABUIIbHAS TPEYTOJIbHAS IUPAMUIA U ITPABWIIBHBIN TETPAdAP,
ky0. IlpeacraBienwe o0 TpaBUIBHBIX MHOTOTPAHHUKAX: OKTajJp,
JNOJECKAdIP U UKOCADIP.

Bbruncnenue 5»1€MEHTOB MHOIOIPAaHHUKOB: péOpa, AMAroHamu,
yrabl. [lnomans 60KOBOI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSAMOi
MPU3MBI, TUIONIAJb OCHOBAHUN, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi  mpusMmbl. I[lnomane OGOKOBONM NOBEPXHOCTH M IMOBEPXHOCTH
[IPaBWJIBHOW MUPAMUBL, TEOPEMA O TUIOLIAAN YCEYEHHON TMPAMUIBI.

CummeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHM INPABUIIBHBIX
MHOTOTPaHHMKOB. CuUMMeETpHsi B  INPAaBWIBHOM  MHOTOTPAaHHHKE:
CUMMETpPHS  NApaUICICNIUNENAd, CUMMETPUS TNPABUIBHBIX  IIPU3M,
CUMMETpPUSI IPAaBUILHOM ITUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOTO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE H
IIPOTUBOITIOJIOKHO ~ HANPABJICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeMCTBUA C BEKTOpPaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHME BEKTOpa Ha 4yucino. CBoicCTBa
CJI0KEHHUSI BEKTOPOB. CBOKMCTBA YMHOXEHUSI BEKTOpa Ha ynciio. [lonarue
KOMIUIAHapHbIE BEKTOpBI. [IpuM3HaK KOMIIIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBwiio napamienenunena. Teopema O pasiloKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpsmoyrosbHas cucreMa KOOpPAMHAT B
npoctpadcTBe. KoopauHarel BekTopa. CBsI3b MEXIy KOOpPAMHATAMH
BEKTOpPa M KOOpPAMHATAMH TOYEK. YTON MeXAy BeKTopamu. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenust

[Tonsarus: HUAJIMHIpUYECKast MTOBEPXHOCTb, KOHHMYECKas
MOBEPXHOCTh, chepuuecKas MOBEPXHOCTh, 00Opa3yIolue MOBEPXHOCTEH.
Tena BpameHus: UUIUHIP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, miap.
B3anMHoe pacniosiockeHure cepbl U IUIOCKOCTH, KacaTeabHas IUIOCKOCTh



K cdepe. Mzo0paxeHne Ten BpalleHHs Ha IJIOCKocTH. Pa3Béprka
muIMHApPa U Konyca. CumMeTpust chepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 0OBEME
MPSIMOYTOJILHOTO Mapajuiesienureia u cieacTBus u3 He€. O0bEM npsMon
¥ HaKJIOHHOW MPU3MBI, WINHAPA, TUpaMUALl U KoHyca. O0BEM mapa u
[IaPOBOT'0 CErMEHTA.

KoMOuHanmu Tenm BpamieHus W MHOTOTpaHHHUKOB. [Ipu3ma,
BIIMCAHHAsl B UWJIWHJIpP, ONHMCAHHAas OKoyo uuiuHipa. [lepeceueHue
chepsl U mapa ¢ MmIockocTeio. Kacanue mapa u chepbl MIOCKOCTHIO.
[lonsiTe MHOrOrpaHHUKa, OIUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

[Ino1maas MOBEPXHOCTH LMIUMHIPA, KOHYCA, MJIOMmaas chepbl U eé
yacteil. [logoOue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, ILIOMIAEH
moBepxHOCTeH 1Mo j00HBIX puryp. [IpeodbpazoBanue moa00MsI, TOMOTETHS.
Pemenne 3amau Ha MIOCKOCTH C MCHOJIB30BAHUEM CTEPEOMETPUUECKUX
METOJOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILCHUS: CEUCHUS
HWIMHApPa (MapajulelIbHO M MEPHEHIUKYISIPHO OCH), CEUYECHHsI KOHyca
(mapasnienbHble OCHOBAHUIO U TPOXOSIINE YEPe3 BEPIINHY), CECUCHUS
mapa, METObI IOCTPOCHUSI CEUEHUI: METOJI CIE0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTtpancTBe. Onepainuu Haj BeKTopaMu. BektopHoe
YMHOXEHUE  BEKTOPOB. CBoiCTBa  BEKTOPHOTO  YMHOXEHHUS.
[IpssmoyrosbHast cuctema KOOpJAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOpPHBIN
METOJ] IPU PEUICHUU T€OMETPUUECKUX 3a/1a4.

J/IBMKeHUs B MIPOCTPAHCTBE

JBuxenus: mpoctpaHcTBa. OtoOpakeHus. [[BUKeHUS U paBEHCTBO
¢uryp. O6mue cBoiicTBa NBMKEHUU. Buabl NBMKEHUMN: MapajuieIbHbIHN
MIEPEHOC, LEHTpaJbHAs CUMMETPHS, 3€pPKajbHAsI CHUMMETPHUS, MOBOPOT
BOKpYT mnpsiMmoit. [IpeoOpazoBanust nonoous. [psimas u cdepa Ditnepa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O
KYPCA «T'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHKE:

c(hOPMHPOBAHHOCTh TPAKTAHCKON IMO3HMIIMK OO0YydYaOIMIEeToCs Kak
AKTUBHOIO W  OTBETCTBEHHOI'O WI€HAa POCCHUHCKOrO  OOIIECTBA,
MPEACTABICHHE O MaTEeMaTHYECKUX OCHOBaX (YyHKIIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPak)ITAHCKOTO OOIIECTBa
(BBIOOpPBI, OMpPOCHI M  APYro€), YMEHUE B3aUMOJECUCTBOBATh C
CONMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBUU C WX (YHKIHSIMH H
Ha3HAYCHUEM,;

2) naTpuoTH4ecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOW TPAXKIAHCKONW HJACHTHUYHOCTH,
YBOKEHUS K TMPOILIOMY U HACTOAIIEMY POCCHUMCKON MaTeMaTHKH,
IIEHHOCTHOE OTHOIICHUE K JOCTIKCHHUSIM POCCUHUCKUX MAaTEMaTHUKOB U
POCCUICKON MAaTEMAaTHYECKOM HIKOJIbI, HCIIOJIb30BAHUE 3TUX JIOCTUKECHUIM
B JIPYTUX HAayKaxX, TEXHOJOTHUAX, CPepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHMWE  JYXOBHBIX  I[EHHOCTEM  POCCHUIMCKOr0  Hapoja,
c(hOpMHPOBAHHOCTh, HPABCTBEHHOTO CO3HAHUWS, 3THUYECKOTO TOBEICHMUS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTHKCHUN HAyKd U
NEATEIbHOCThI0 YYEHOTO, OCO3HAHHME JIMYHOIO BKJIAJa B MOCTPOCHHE
YCTOMYHBOTO OyIYIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHE K  MHUPY, BKIIOYas  ACTETUKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3a/Jay, peUICHUM,
pacCcy’I€HUW, BOCHPUUMYUBOCTh K MATEMaTUYECKUM  aCIEKTaM
Pa3JIMUHbBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOoBOro M Oe3omacHOro obOpasza »KWU3HH, OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 310POBBIO (3mopoBoe MATaHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/ABIXA, PETYISApHAs Gpuzndeckas
aKTUBHOCTH),  (PU3MUECKOE  COBEPIICHCTBOBAHME TIPU  3aHATHUSIX
CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;



6) TpynoBoe BocnuTaHue:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTU TPYIOI00Us, UHTEPEC K
pa3iauuHbIM cdepaM NpOPECCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON M €€ MPWIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOD Oyaymieii mpodeccun U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IJ1aHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM0o0Opa30BaHUIO Ha NPOTHKEHUH BCEH JKU3HHU, TOTOBHOCTh K
aKTUBHOMY YYaCTHIO B PELICHUM MPAKTHUECKUX 3a7a4 MAaTeMaTU4YeCKOU
HaIpPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

cOPMHUPOBAHHOCTh ~ DKOJIOTMYECKON  KYJIbTYphl, TOHUMaHHE
BIMSHHS ~ COLMAIbHO-DKOHOMUYECKHX  IMPOLECCOB HA  COCTOSIHUE
IPUPOTHON M COLMAJIBHOM Cpelibl, OCO3HAHUE IJI0OATLHOIO Xapakrepa
HKOJIOTMYECKUX MPOOJIeM, OPUEHTALIUSA Ha IPUMEHEHUE MaTeMAaTUYECKUX
3HaHUW IS peHIeHWs 3aJad B OO0JACTH OKpYXKamIIed Cpenpbl,
TUTAHUPOBAHHUE MOCTYNKOB M OIEHKHA MX BO3MOXKHBIX MOCIEACTBHM IS
OKPYXKAIOILEH CPENBL;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MpPaKTHUKH,
MOHMMAaHUE MaTeMaTUYeCKOW HayKu Kak cdepbl YeaoBeYECKOM
JESTeIbHOCTH, 3TaloB €€ pa3BUTUA W 3HAYMMOCTH ISl Pa3BUTHS
UUBUJIN3ALUM, OBJIAJICHUE SA3BIKOM MaTEeMaTUKH W MaTeMaTUYEeCKOU
KYyJbTYpOH KakK CpeICTBOM IMO3HAaHUS MHpPA, TOTOBHOCTh OCYUIECTBISTh
MPOEKTHYI0 M HUCCJIEN0BATENbCKYIO JEATEIbHOCTh WHIWBHUIYyAIbHO U B
rpymnre.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Bba3oBble Jioruveckue AeiicTBUA:

BBUSIBIIATH W XapaKTEpHU30BaTh  CYIIECTBEHHbIE  IPU3HAKHU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATHUN, OTHOIICHUN MEXIY MOHSITHIMH,
(bopMyIMpPOBaTh ONPEEICHUs MOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIM
MpU3HaK KilacCU(pUKAIIMU, OCHOBAaHUSA JUIsl OOOOIIEHUS W CpaBHEHUS,
KpUTEPUU NPOBOAUMOr0 aHAJIN3a;



BOCIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHe,
YCIIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3U W
mpoTUBOpeYHss B (paKkTax, MAaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUNI;

JieaTh BBIBOJBI C UCTOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

MPOBOJIUTh CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHuss ydeOHOM 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB PELICHUs, BBIOMPATh HanOoJiee MOIXOSAIINA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eHCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
nmo3HaHus, (OPMYJIUPOBATH BOIMPOCH, (PUKCHUPYIOIINE MPOTHUBOPEUUE,
npo0biieMy, yCTaHABIMBATh UCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro
00BEKTa, SBJIECHMS, TMPOLECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO  (OopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOJIEHUs, HWCCIIEeIOBAaHUs, OIICHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILECHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEJIIOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH JA€PUIUTHE MH(OpPMAIUHU, JAHHBIX, HEOOXOJIUMBIX IS
OTBETA Ha BOIMIPOC U JIJISl pELICHUS 3a/1a4K;

BBEIOMpPATh WH(OpPMAIMI0O W3 HWCTOYHHKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;



OLICHUBATh  HAJAEXKHOCTb HMHPOPMALMH IO  CAMOCTOSTEIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMU U LEISIMHU OOLIEHMUSI, SICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS I10
XOZly PELIeHUS 3a4a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBbI, IPOOJIEMBI, pelIaeMoil 3aJauu, BbICKAa3blBaTh WJIEU, HAllCJICHHbIE
Ha I[IOMCK PEIICHUA, COIOCTABIATH CBOM CYXKICHUSA C CYXICHUAMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3iM4M€ U CXOJICTBO
MO3UINI, B KOpPpEeKTHOW (opme (GopMyaupoBaTh pa3HOINIACUSA, CBOU
BO3PAKECHUS;

IIPEACTABIIATh PE3yJbTaThl PEIICHUA 3a4add, DSKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa, CaMOCTOSATENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3aJadd, BbIOUpATH CIOCOO
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ yaéToMm HOBOM MH(GOpMAaIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pedIEKCMU KaK OCO3HAHUS
COBEPIIAEMBbIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB,
BIIAJIETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI TMpolecca U
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU
3a/1a4d, BHOCUTHb KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUAM, OOBICHSThH
MIPUYUHBI JTOCTHKEHUS WM HEAOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyaAIbHOW pabOTHl MPU pEIIeHUH YYeOHBIX 3a/ad, MPUHUMATh
1eJb  COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIMIO
COBMECTHOM pabOThl, pacrpeaeiiarb BUIb paldOT, JAOroBapuUBaThCS,
oOCy)XmaTh TIpoOIleCC ®  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIOJICH;

y4acTBOBaTh B TPYMIIOBBIX Gopmax paboTHl (0OCYXIeHHs, 0OMEeH
MHEHUN, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PadOThHI
U KOOPJUHUPOBATH CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMH MOHSATUSIMU CTEPEOMETPUU
IpyU  pPEIIEHHH 337Ja4 M OPOBEICHHUH  MaTEeMaTUYECKUX
pacCyKJIeHU;

e IIPUMEHATH AKCHOMBI CTEPEOMETPHM W CIEIACTBUS W3 HUX IPU
pPELICHUU F'€OMETPUYECKHUX 3a/1a4;

e KJIAaCCU(PUUUPOBATh B3aUMHOE pACIOJIOXKEHUE TMPSAMBIX B
MIPOCTPAHCTBE, IIJIOCKOCTEl B MPOCTPAHCTBE, MPSAMBIX H
ITOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU, CBSA3AHHBIMH C yIjamMH B
IIPOCTPAHCTBE: MEXJIYy NPSIMBIMH B IPOCTPAHCTBE, MEXKIY
MPSIMOU U TUTIOCKOCTBIO;

e CBOOOAHO  OMEpUpPOBaTh  MOHITHSMH,  CBSI3aHHBIMH  C
MHOTOIpAaHHUKAMU;

e CBOOOJHO pAcClO3HAaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB
(mpu3ma, nupaMuIa, TPSIMOYTOJIbHBIN Napaijiesienune, Kyo);

e KJAacCU(pUUUPOBATh MHOTOIPAaHHUKH, BbIOMpas OCHOBAHUS IS
KJIacCU(PUKALNH;

e CBOOOJHO ONEpPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C CEUECHUEM
MHOT'OI'PAaHHUKOB IJIOCKOCTBIO;

e BBINOJHATh IAPAVIEIBHOE, LEHTPAIBHOE U OPTOIOHAJIBHOE
MPOEKTUPOBaHHE  (UIYp  HAa  IUIOCKOCTb,  BBINOJIHATH
n300paxeHus PUryp Ha MIOCKOCTH;



CTPOUTh CEYCHHS MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJIAMH,
BBITIOJIHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIYHUCIIATH IJIOMIAU TOBEPXHOCTEM MHOTOIPAHHHUKOB (MpU3Ma,
MpamMua), TCOMETPUIECKHUX TN ¢ TPUMEHEeHneM (popmyT;
CBOOOJTHO OTEPHUPOBATH MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE,
IIEHTP, OCh U IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIJIOCKOCTH
CUMMETPHUU (UTYPHI,

CBOOOJTHO  ONEPUPOBATH  MOHATHUSIMH, COOTBETCTBYIOIIUMU
BEKTOpaM M KOOPJIMHATAM B MPOCTPAHCTBE;

BBITIOJTHATH ICUCTBYS HAa/l BEKTOPAMH;

penarh 3aJja4M Ha J10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN
U HaXO0XJICHUE TeOMETPUUECKUX BEITUYNH, IPUMEHSS U3BECTHBIC
METO/Ibl MPU PEIICHUH MAaTEMaTUYECKUX 3a/iay MOBBIIMICHHOTO U
BBICOKOTO YPOBHS CJIO’KHOCTH;

MIPUMEHSATH MPOCTEHIIIHE TPOTrPaMMHBIC CPEICTBA B DJICKTPOHHO-

KOMMYHHUKAITHNOHHBIC CHCTCMBI IIpu PCHICHUU
CTCPCOMCTPHUUCCKHUX 3adau,
HU3BJICKATD, Hp606pa3OBBIBaTB u HHTCPIIPCTUPOBATDH

WH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPHUCCKHX (UTYpaX,
MPEJICTABICHHYIO HA YePTEeKax M PUCYHKAX;

MPUMCHSTh TOJIYYCHHBIC 3HAHHMs Ha TPAKTHKE: CpPaBHUBATh U
aHAJIM3UPOBATh pEaTbHBIC CHUTYaIlUH, MPUMEHSATh HW3YyYCHHBIC
MOHATHS B TpoIecce ITOMCKA PEIICHHUS MaTeMaTHYeCKU
chOpMYyTUPOBAaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyalldd Ha SI3bIKE TEOMETPHH, HCCIEIAO0BaTh IOCTPOCHHEIC
MOJIETIH C MUCIOJIb30BAaHUEM I'€OMETPUICCKUX IMOHSATHI U TEOpeM,
ammapara ajreOpbl, pelaTh MPaKTHYSCKUE 3aJjauM, CBSI3aHHBIC C
HAX0XJICHUEM T'€OMETPUUYCCKUX BEITNIMH,

UMETh TIPEJCTaBICHUS OO0 OCHOBHBIX OJTamax pPa3BUTHUS
TCOMETPUH KaK COCTaBHOM dacTh (yHJaMEHTa pPa3BUTHUS
TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO  OMEPUPOBATH  MOHATHSMH,  CBS3aHHBIMH  C
HWIMHAPUYECKON, KOHUYECKON U C(hepruiecKoil MOBEPXHOCTIMH,
OOBSCHATH CIIOCOOBI TOJTYUCHHUS;

ONEepUpPOBaTh TOHSATUSMU, CBSI3aHHBIMU C TEJaMU BpaICHUS:
[IATUHAPOM, KOHYCOM, CHEepOH U MapoM;



pacmo3HaBaTh Teja BpaieHus (IWIMHIp, KOHYC, cdepa U map) u
OOBSICHATH CTIIOCOOBI MOIYYSHUS TEJ BPAICHHUS,
KJIaCCU(UIUPOBATh  B3aUMHOE  paCIOJIOKEHHE cepbl U
IJIOCKOCTH;

BBIUHCTISATh BEIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U Tl
BpallleHus, 00bEMBI U IJIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB
U TEJl BpallleHus, TeOMETPUIECKUX TEJ C IPUMEHEHHEM (HOpMYIT;
CBOOOZHO  ONEpUpPOBATh  NOHATHUAMH,  CBSI3AHHBIMH  C
KOMOWHAIUAMM  TeJl  BpalleHUss W MHOTOTPAaHHUKOB:
MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy ¥ OMUCAaHHBIA OKOJIO Cephl,
cdepa, BiMcaHHas B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS,;
BBIUUCIISATh COOTHOUIEHMSI MEXIY IUIOLIaJMU MOBEPXHOCTEH U
00BEMamMH MOAOOHBIX TET;

n300pakatb u3ydaeMble (UTYPBI, BBINOIHIATh (BBIHOCHBIC)
TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUT
CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHNUS;
U3BJICKATh, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH
MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTypax,
IPEJICTABICHHYIO HA YEPTEKaxX U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATH OTEPAIK HAJl BEKTOPaMHU;

3aJjaBaTh IUJIOCKOCTh YpPaBHEHHWEM B JEKapTOBOM cHUCTEME
KOOpJMHAT;

pelaTh TeOMETPUYECKUE 3a/1a4i HAa BBIYHUCICHHE YTJIOB MEXIY
MPSIMBIMU U TUIOCKOCTSIMH, BBIYHCIICHUE PACCTOSTHUIA OT TOYKH /10
IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/]1a IIPU PEILICHUY;

CBOOOHO OMEPUPOBATH MOHITHIMH, CBSI3aHHBIMU C JTBHKCHHEM
B POCTPAHCTBE, 3HATh CBOMCTBA JBHKCHUI;

BBITIOJIHATHh U300payKEHNsI MHOTOTPAHHUKOB U TEJ BPAICHUS TIPU
napajuieIbHOM MEPEHOCE, LIEHTPATIbHOM CUMMETPHUH, 3€PKaIbHON
CUMMETpUH, MPH MOBOPOTE BOKPYI MpPSIMON, MpeoOpa3oBaHMs
MO100HS;

CTPOUTH CEYCHHS MHOTOTPAHHHKOB W TEN BPAILICHUS: CEUCHHS
WIMHApa (MapajuleIbHO M TMEPHEHAUKYISIPHO OCH), CEYEHUs
KOHyca (mapajuieJbHble OCHOBAaHUIO M TPOXOJAIIUE Yepe3
BEPIINHY ), CEYCHUSI 11apa;



HCIIOJB30BaTh METO/bl TMOCTPOCHMSI CEUCHHM: METOJl CJIE/IOB,
METOJ BHYTPEHHETO MPOESKTUPOBAHUS, METOJI TIEPEHOCA CEKYIIIEeH
IJIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHNUS,

MIPUMEHSITh r€OMETPUYECKUE (baKThI DINIE: penieHus
CTEPEOMETPUYECKUX 3aJ1ay, MPEANOJIararinX HECKOJIbKO 11aroB
pelIeHusi, €ClId YCJIOBUS MPUMEHEHHUs 3aJaHbl B SIBHOW W
HesBHOU (opme;

pelaTh 3a7a4u Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIIECHUM
1 HaXO0XXJICHUE T€OMETPUUECKUX BEIIUYHUH;

MPUMEHATh  MPOTPAaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CHCTEMBI npu pelIeHur
CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh TMOJIYyYCHHBbIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATDH,
aHaJIM3UPOBAaTh M OILICHUBATH pPEaJbHbIC CUTYallUH, MPUMEHSITh
M3YUYCHHBIC TMOHSTHUS, TEOPEMBI, CBOMCTBa B MPOIIECCE MOMCKA
pelieHuss MaTeMaTH4ecKu ChOPMYJIUPOBAHHOM  MPOOJIEMBI,
MOJICJIUPOBAaTh pEAIbHBIE CUTYAllMd Ha S3bIKE TEOMETPHUH,
HCCIICIOBATh  MOCTPOCHHBICE MOJEIM C  HMCIOJb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, armapara aireOpsbl, peiiarTh
MpakTUYECKUEe  3aJadd, CBSI3aHHBIC c HaXO0XXICHUEM
reOMETPUYECKUX BEJIUYHH;

HMETh TMPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMETPUU KaK COCTaBHOM dYacTM (yHIaMeHTa pa3BUTHUS
TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Konrpoubi TpakTieck o0pa3oBaTe/bHbIE
ble padoThI e padoThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacniosiokeHue NpsIMbIX B 6 |
IPOCTPAHCTBE
3 [TapamiensHOCTh MPSAMBIX U IIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VTrabl ¥ paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTopsbl B npocTpaHcTBE 12
g [ToBTOpeHwMe, 06061ueH1:Ie " 5 5
CUCTEMAaTHU3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOIT'PAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM Kotrrpossn Mpasruseck (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboTbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwMe, 0606H16HI:I€ " 15 1
CHUCTEMaTHU3aIlus 3HAHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau MOBEpXHOCTH U 00BEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwMe, 0606meHI:Ie " 17 )
CUCTeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

[TPOIT'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTH4ec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIEeKTPOHHbBIE
uugpossie
o0pa3oBareJb
HbIe pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHBIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE
IpaBuJia U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX MMPAMBIX
(OTpe3KOB), cepeAMHBI OTpe3Ka

[TonsTHs: nepecexarouuecs MIOCKOCTH,
nepeceKarommecs npsmas 1 iocKoCTh;
HOJIyTIPOCTPAHCTBO

Ilonstus: MnepeCceKaromuecs MmIoCKOCTHU,
MNepeCCKaArOmMrECCs IpsaMasd U IJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKCHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0BEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,




HECYIIECTBYIOIINX O0BEKTOB

AXCHOMBEI CTCPCOMCTPHH U IICPBBIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoObI 3a1anus
IIPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U IUIOCKOCTEN

10

N3o06pakenue ceueHnii mupamMuIsl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. N3o0paxenue nepeceueHus
IIOJIy4E€HHBIX IUI0CKOCTeN. PackpammBanue
IOCTPOCHHBIX CEYEHHUH pa3HbIMU LIBETAMU

11

N3o06paskenue ceueHnii mupamMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxenue nepeceueHms
NOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
IOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMU

12

N3o06pakenue ceueHnii mupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepE3 UX
pé6pa. N3o0paxenue nepeceueHus
HOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
HOCTPOCHHBIX CEYCHUI1 Pa3HBIMHU IIBETAMU

13

N3o06pakenue ceueHnii mupamMuIsl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOIAT YEepe3 UX




pé6pa. N3o0paxenue nepeceueHms
MOJTYYEHHBIX IIOCKOCTEN. PackpalurBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMU

14

Merton ciie10B AJIs TOCTPOCHUS CeUSHUN

15

Meropn cienoB AJisg IOCTPOCHHUSI CEYEHUH.
CBoiicTBa IepeceUeHU NMPSMBIX U
IJIOCKOCTEN

16

Mertopn cienoB Ut TOCTPOSHHSI CEUCHUH.
CaolicTBa nepece4eHnil MpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEW U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUCHUSIX HA
BBIHOCHBIX 4epTexax. Mctopust pa3Butus
MJIAHUMETPHUHU U CTEPEOMETPUU

23

KoHTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioxkeHue npsmbIx B
npoctpaHcTse. CKpenyBaronyecs npsmele.
IIpu3Haky CKpenUBaOILKUXCA PSAMBIX.
[TapamienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajuiesibHON
JTAHHOW MPSIMOM, IPOXOJAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISXKAIleH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
napajulebHbIX NPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTb TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpsAMbIX. Teopema o
CKPEIIUBAIOIINXCS MPSIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIBHOTO MPOCKTUPOBAHHUSI.
H300paxenue pa3Hbix GUryp B
HapaJuIeIbHOMN MPOEKIIUH




28

[lenTpanbpHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMM. YTOII
MEXy IPSIMbIMU

29

3ajauu Ha JOKa3aTeNbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MTapaIIEIEHOCTD NPSIMOU
IUIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOW M TIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

["'eomeTpuuecKkue 3a1aun Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTbIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceyeHus, TPOXOAAILErO Yepes3
JAHHYIO MPSIMYIO Ha YepTEekKe U
[apaJuIeIbHOTO APYroy npsamoiu. Pacyér
OTHOUIEHUI

33

[MapannenbHas MPOEKIUs, MIPUMECHEHUE IS
MIOCTPOCHHMSI CEUCHUH KyOa u
napauienenuneaa. CBoicraa
napauIeJieuIne/1a U Ipu3Mbl

34

HapanneJn,HLIe IIJTOCKOCTH. HpI/ISHaKI/I
NapajiCJIbHOCTH ABYX IUIOCKOCTEHN

35

TeopeMa O MMapaJuICJIbHOCTH U




CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO[[SIHIGfI
yepes TOUKY, He MPUHAJICKAILYIO JaHHOK
IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuleabHbIX IIOCKOCTEH: O
HapajjieIbHOCTH MPSMBIX IIEPECEUYCHUS IPU
MEPECEYCHUH IBYX MapajjleiIbHbIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax mapasuieIbHbIX MPSIMBIX,
3aKTFOYEHHBIX MEX]Ty MapajlieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOH ©
JBYMsI apajlyIeIbHBIMU TNIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYT'OJILHOTO
napajuleenue1a

41

Brrunciienue UIMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIe e

42

IleprieHAMKYIAPHOCTD MPAMOUN U
mockocty. [Ipu3Hak nepneHauKyIs[pHOCTH
IIPSIMOM U INIOCKOCTH

43

IleprieHAMKYIAPHOCTD MPAMOUN U
mockocty. [Ipu3Hak nepneHauKyIspHOCTH
IPsIMOM U IIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAILIEH

4 yepe3 TOUKY IIPOCTPAHCTBA U
HEePHEHIUKYISAPHOH K MJIOCKOCTH

45 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

46 [TnockocT ¥ nepreHANKYIIpHbIE UM
IpsIMble B MHOT'OI'paHHHUKaX

47 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOYKU Ha NPSAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHas)

50 Teopema o Tpéx nepreHaAuKyApax (mpsmast
u oOpaTHas)

51 Yros Mexay CKpeIMBArOLIIMMUCS TPSAMBIMHU

57 [Touck neprneHuKyISIpHBIX NPSIMBIX C
MOMOUIbIO NEPIEHINKYIISPHBIX MIIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[MocTpoenwue cedenuii Kydoa, mpU3MBI,

54 IPaBUIbHOMN MUPAMUIBI C TOMOIIBIO
OPTOrOHAJILHOM MIPOEKIMH
[Moctpoenwue cedenuii Kyoa, mpU3MEI,

55 MPaBHJILHON IUPAMU/IBI C TOMOIIBIO

OPTOrOHAJILHOM IPOEKINU




56

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [1nockoctu cummerpuii B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

58

[IpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér
PAcCTOSTHUM OT TOYKHU J0 IIIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pacCTOSHUN OT TOYKHU 1O INIOCKOCTH

60

Crioco0ObI ONYCTUTH MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10 NAPAILIIEIbHOU
IPSAMON

61

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUM

62

KoHTtponbHas padora "B3aumuoe
pacroIoKeHUe MPSMBIX U IIIOCKOCTEN B
npocTpaHcTBe"

63

HOBTOpeHI/ICZ yroja Mexay npsAMbIMA Ha
IIJIOCKOCTH, TPUT'OHOMCTPHUS B
IIPOU3BOJIbHOM TPEYT'OJIbHUKE, TCOpEMaA
KOCHUHYCOB

64

[ToBTOpEHME: yroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU B
IPOCTPaHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOTI'OI'PAaHHUKAX




66

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJI0B IBYyTPaHHOTO yrja

67

[lepnienqukynspHsie miockoctu. CBoiicTBa
B3aMMHO TEePIEeHINKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHauKyJIIpHOCTH
TIOCKOCTEM; TeopeMa O PAMOU
MEpPECEUCHHMS IBYX IIIOCKOCTEN
NEePHEHANKYIISIPHBIX TPEThE! MII0OCKOCTH

69

[IpsiMoyrobpHBIH Mapauienenunesn; Kyo;
WU3MEPEHMS], CBOUCTBA IPSIMOYTOJIbHOTO
napajuleenumne1a

70

TeopeMa 0 AMaroHanu NPSAMOYTrOJIbHOTO
napaesenunesa u cieAcTBrue u3 Heé

71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33]1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM
MPSAMBIX U IJIOCKOCTH

72

HOBTOpeHI/ICZ CKPCHIUBAIOIIHUEC IIPAMBIC,
MmapaJuiCJIbHbIC IIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEN Ha
CKPCHIUBAIOIUXC IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHMBAOIIUMHUCA MTPSAMBIMHA B
IMPOCTBIX CUTyallUAX

74

PaccrosHue ot Touku 10 IIJIOCKOCTHU,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXITY




CKPEIIMBAIOIIUMHUCS TPSMBIMU C IIOMOILBIO
MEPIECHANKYJISIPHOMN TIIOCKOCTH

TpéxrpaHHblii yroJi, HEpaBEHCTBA JJIst
TpexrpanHbix yrioB. Teopema [Tudaropa,

76 TEOPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTIO yIJIa

77 DneMeHTHI ChepUIecKoil reOMETPUH:
reo/Ie3N4YeCKre JMHUU Ha 3emiie

78 Kontponbnas padota "Yribsl u paccrosnus’"

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3JeMeHTh!"

20 [Tupamuga. Buael nupamu. [IpaBunbHast
nupamuja

21 [Ipusma. [IpsimMast u HAKJIOHHASI IPU3MBI.
[IpaBunpHas npuszma

22 [Ipssmoit napaienenunen, NpsMoyroIbHbIN
napaJiesnienurne, Kyo

23 Brinykiibie MHOTOTpanHuku. Teopema
Ditnepa
Brinykiibie MHOrorpanuuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPaBUIIbHBIE
MHOT'OIPAaHHUKHU

85 KoHTtponbHas padora "MHuororpaHHuKu"

26 [lonsTHE BekTOpa HA MJIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMa BEKTOpOB

1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXKEeHHEe BEKTOpa Ha YHCIIO 1
01 Paznoxxenne Bektopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON TNIOCKOCTH
92 CkansipHO€ NPOU3BEICHUE 1
93 Boruncnenue yrina Mexry BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiiiue 3a7a4u ¢ BEKTOpamMu 1
95 [Ipocreiimue 3anaun ¢ BEKTOpamMu 1
96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o001eHne U cucTeMaTru3alus 3HaHUK 1
99 O060011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1
100 Wrorosas koHTpoJsibHas paboTa 1
101 HroroBast KoHTposIbHas paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102




11 KVIACC

KonuyectBo yacos 1 DJIeKTPOHHbIE
aTa
Kontpoas | IIpakruuec uugposbie
Nen/m | Tema ypoka U3y4eH
Bcero Hble KHe . odpa3oBaTeib
padoThI padoThI HbIE pecypcsl

1 [ToBTOpenue tems! "KoopauHatsl BekTopa 1

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue Temsl "CkaisspHoe 1

MIPOU3BEEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bprunciienue yria 1

MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [loBTOpeHue Temsl "YpaBHeHHE MPSAMO, |

IPOXOJsIIel yepe3 1Be TOUKU"
5 VYpaBHEHHE ILTIOCKOCTH, HOPMAJb, 1

yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE |

IPOrpaMMHUPOBAHKE
9 JInHelHbIe HEPAaBEHCTBA, IMHEWHOE 1

IpOorpaMMHUpPOBaHUE
10 AHaMTUYECKUE METO/IbI pacyéTa yria |

MCKAY NPpAMBIMHA B MHOT'OI'PAHHUKAX




AHaMTUYECKUE METO/IbI pacyéTa yria

H MEXIY IIOCKOCTSIMUA B MHOTOTPaHHUKAX

12 ®opmya pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPJAMHATAX

13 HaxoxneHnue paccTOsHUN OT TOYKHU J0
IUIOCKOCTH B Ky0e

14 Haxoxxnenne paccTosTHUN OT TOUKHU 710
MJIOCKOCTH B MPABMJILHOM MUPAMU/IE

15 KoHTposnbHas pabota "AHamuTHdecKas
reometpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOT'OTPAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T CJIE/I0B
CeueHust MHOTOTPAHHUKOB: CTaHapTHBIE

18 MJIOCKOCTH, MEPEeCceUeHUs MPSMbIX U
IIJIOCKOCTEN

19 [lapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajujieibHble CEYEHUs

20 [lapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacd€T OTHOIICHUHN

21 [TapamienbHbie TPSIMBIE U TNTIOCKOCTH: YTJIbI
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMHU
[lepnienquKkynsipHbIC MPSMBIE U TUIOCKOCTHU:

” CTaHJapTHBIC MAPhI MEPIECHIUKYIISIPHBIX

IIJIOCKOCTEN U NPSMBIX, CAMMETPHH
MHOI'OI'DAaHHUKOB




23

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEHIUKYISIPAX

24

HepHeHI[I/IKyJISIpHBIe IpsAMBIC U IIJIOCKOCTH:
BbIYHCJIICHHA JJIMH B MHOI'OI'PaHHUKAaX

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(GopMyIIBI TS TIIONIACH, COOOpaKEHHUSI
rnmonoous

26

HOBTOpCHI/IeZ rmjiomaayu MHOT'OYT'OJIbHUKOB,
dbopMyIIBI IS TUTOIIAEH, COOOpaKEHUS
oa00ust

27

HOBTOpCHI/IeZ rjiomaand MHOTOYT'OJIbHUKOB,
bopMyIIBI 715 TUTOIIAEH, COOOpaKEHUS
o100ust

28

[Inomany cedeHnii MHOTOIPAaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaXKEHUS OO0

29

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS ITO00US

30

KoHnTtponbhas padora "IloBTopeHue:
MHOTOTPaHHHUKH, CEYCHHS
MHOTOTpaHHUKOB"

31

O061ém Tena. O6beM MPSIMOYTOJIBLHOTO
napaJulenenuneaa

32

3amaun 00 yIBOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yria




CrepeoMeTpUueCKUE 3a/1a4M, CBA3aHHbIE C

33 00BEMOM MPSAMOYTOJIHLHOIO
napasuiejenunena
[Ipuknansele 3a1a4m, CBSI3aHHBIE C

34 BBIYHUCIICHHEM 00BEMa IPSMOYTOJIBHOTO
napajuiejenumnea

35 O0BEM IIPSAMOIA TPU3MBI

36 CrepeoMeTpUueCKUE 3a/1a4H, CBA3aHHbIE C
BBIYHUCIICHHEM 00BEMOB TIPSMOM TTPU3MBI

37 [Ipuknansele 3a1a4un, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéaHoro uarerpaita. Oobpém
HAaKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MUPAMU/IBI

40 ®opmyna o0bEMa nupamuabl. OTHOIIEHHE
00BeMOB MUpamMuz ¢ OOLIUM YTIIOM

A1 ®opmyna o0bEma nupamuabl. OTHOIIEHNE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

4 CrepeoMeTpUueCKUE 3a/1a4M, CBA3aHHbIE C
00bEMaMH HAKJIOHHOM MTPU3MBI

13 CtepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BEMamMH THpaMUIbI

44 [Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
IIPU3MBI

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

5 Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsIHUSA A0 MIIOCKOCTH

47 KonTponbHas padota "O0béM
MHOTOrpaHHHKaA"
Hunuuapuyeckas HOBEPXHOCTD,

48 o0pa3yoIue HUIHHIPHIEeCKON
MIOBEPXHOCTHU

49 HMummaap. [psamoit KpyroBou HUIUHAD.
[1nomans NOBEpXHOCTU HUIMHAPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHHUYECKOM MmoBepxHocTU. Konyc

51 CeueHue KOHYycCa MIOCKOCTBIO,
MapajuIeIbHOM MIJIOCKOCTH OCHOBaHUSA

57 VYceuénnblii koHyC. M300pakeHre KOHYCOB
U YyCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH M ITOTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomaae GOKOBOI MOBEPXHOCTH U IMTOTHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpuyuecKue 3a/1auu Ha

55 JIOKa3aTeIILCTBO U BEIYHCIICHHE,

MOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa




56

CrepeomeTpuyuecKue 3a/1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
MIOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa

57

HpI/IKJIa[[HI)IG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUTOCKOCTBIO. But 1 n300pakeHue mapa

61

[Tepeceuenue cepsl U mapa ¢
10ckocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

62

VYpaBuenue chepsol. [Lnomans chepsl u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyiecKkue 3a/1auu Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI TIIOCKOCTHIO

65

CrepeomeTpuyuecKkue 3a/1auu Ha
J0Ka3aTe€JIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI TIOCKOCTHIO

66

[IpukitagHele 3a1a4n, CBSI3aHHBIE CO




chepoil u mapom

HOBTOpCHI/ICZ OKPY’KHOCTB Ha IIJIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHbBIE
rnmonoous

68 Pazuunple KOMOWHAIIMK TEJT BPAIICHHUS U
MHOTOI'PAaHHUKOB

69 3anaun o teme ""Tena U MOBEPXHOCTH
BpanieHus"

70 3agauu o Teme ""Tena u MOBEepXHOCTH
BpaieHus"

71 KoHTponbHas padora "Tena u moBepXHOCTH
BpaieHus"

7 O0béM mmHIpa. Teopema 06 00bEMe
PSMOTO IWJIMH/IPA

7 Brruncnenue 00bEMOB TEJI ¢ ITOMOIIBIO
onpeaenénHoro uarerpaita. O0pEM KoHyca

74 [Tnomaau GOKOBOM U MOJTHOM MTOBEPXHOCTH
KOHYcCa

75 CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C
BBIUKCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Ipuknanueie 3agaun mo Teme "OO0bEMBI 1
TJI0IA M TTIOBEpXHOCTEH Ten"
O0BEM 11apa 1 mapoBOro CeKTopa.

77 Teopema 06 00béme tapa. [lmomans

cheprl. CTepeoMeTpudecKre 3a/1a4H,
CBsI3aHHBIC C BHIYMCIICHUEM 00BEMOB I1apa,




1apoBOIro CCrMEeHTa U MIApOBOTIO CCKTOpa

78

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
wionanpio ceprl. COOTHOMICHUS MEXKIY
TJIOMIAJIIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOXOOHBIX TEII

79

[TonoGHBIC TENa B IPOCTPAHCTBE.
N3menenne o0bEéMa rmpu mo00uu.
CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U ILJIONIAAEH
MTOBEPXHOCTEM

80

KoHnTtponbnas padora "[lnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIbIX Ten"

81

JBuxenust npoctpancTBa. OToOpakeHus.
JBuxenus u paBeHCTBO uryp. OO0riue
CBOMCTBA JIBIDKEHUH

82

Buae! n1BukeHMil: napauiesbHbIN NEPEHOC,
LECHTpAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CHMMETPHUS, IOBOPOT BOKPYT MPSIMOMH

83

[IpeobpazoBanus mompodus. [psimas u
cthepa Ditnepa

84

reOMCTpI/ILICCKI/IC 3ala4ui Ha IPUMCHCHUC
JABUXXCHUA

85

KoHTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

O6o6maromee moBropeHue 11 moHITHI 1




MeTo10B Kypca reomeTtpun 10-11 kinaccos,
cucreMartusanus 3Hanuil: "[lapamiensHoCTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"

87

O6o06maromee moBropeHue 11 moHITHI 1
MeToJ10B Kypca reomeTpun 10-11 kinaccos,
cucTeMarTusanus 3HaHuil: "BekTopsl B
npocTtpascTae”

88

O6o6maromee moBropeHue 11 moHITHI 1
MeTo0B Kypca reometpun 10—11 knaccos,
cucreMartu3anus 3HaHui: "BekTopsl B
npocTtpaHcTae”

89

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucreMaTn3anus 3HaHui: "OobeM
MHOTOrpaHHHKaA"

90

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucremarusanus 3gaguii; "Oo0bvem
MHOTOrpaHHHKaA"

91

O6o06maromee moBropeHue 11 moHATHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucTteMaTu3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

92

O6o6maromee moBropeHue 11 moHITHI 1
MeTo/10B Kypca reometpun 10—11 knaccos,
cucreMatu3anys 3Hagui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"




93

Wrorosas koHTpoJsibHas paboTa

94

HroroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHUEe, 0600IIeHNE 1
crucTemMaTu3alus 3HaHUI

96

Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HayKH U €€ pOJIb B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropust pazBUTHSL CTEPEOMETPUH KaK
HayKH U €€ pPOJIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pPOJIb B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAYyKH 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX




VHKEHEPHBIX Y KOMITBIOTEPHBIX
TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






