MHUHUCTEPCTBO ITIPOCBEIEHUS POCCUICKOW ®EJIEPALIAN
MunucrepcrBo o6pasoBanus u Hayku Kaayxkcekoii 06aactu
Anmuaucrpanus r. O6HuHCKa

MBOY "COII Ne9"ropoaa Oouuncka

A

PACCMOTPEHO COI''TACOBAHO
Ha 3aceganuun MO yuurenei 3aMecTUTeNb AUPEKTOPA 110
MaTeMaTHKH VBP MEQ}’ " COL Ne 9"
//’ (’z % MIumuskosa O.U. A2/ Tomcxux UB.
IIpotokon Nel ot «30» aBrycra glé);roxon Nel ot «30» asrycra
L

2024 r.

PabGouasi nporpamma
ydueOHOoTO TIpeameTa «l eoMeTpus»
st ooygarormuxcst 10-11kmaccoB



1. Conep:xanue yueOHOro Kypca

10 xxacc

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpun. Touka, npsmMas, III0CKOCTh, NpOocTpaHCcTBO. [loHsTHE
00 aKCMOMaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMHOe pacrosioxeHue MpsSMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, MapauiebHbIE U
CKpenuBaroIuecs npsmeie. [Ipu3Haku ckpemuBaronmxcs npsamMeix. [lapamienbHOCTh MPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: IMapajuiebHbIE MPSIMbIC B MPOCTPAHCTBE; MapaLICIbHOCTh TPEX
NPSMBIX;  MMApaUICIbHOCTh  TPSIMOM M IUIOCKOCTH. [lapamienbHoe W LEHTpaIbHOE
npoeKkTupoBanue, nzodpaxenue ¢puryp. OCHOBHBIC CBOMCTBA MAPAIICIIBHOTO IPOSKTHPOBAHMUS.
N3o0paxenue Guryp B mapauieIbHOW MPOSKIUU. YTIIBI ¢ COHANIPABICHHBIMA CTOPOHAMU; YTOJI
MEXIy MpSMBIMH B MPOCTpaHCTBE. [lapainenbHOCTh TJIOCKOCTEH: MapayljieibHbIE TIOCKOCTH;
CBOMCTBA MapaJuIeNIbHBIX MJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpadap, NapalIeICIUIE/;, TOCTPOCHUE CCUCHUM.

[leprieH IUKYISIPHOCTD MPSAMOM U IJIOCKOCTH: MEPIEHIUKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
npsiMble TapajuielbHble U MEePHEHAUKYISPHbIE K IUIOCKOCTH, MPH3HAK MEPIEeHIUKYISPHOCTU
OpsIMOM U IUIOCKOCTH, TEOpPEMa O MNPSIMOM NEPHEHAMKYJSIPHON IMIOCKOCTH. OpTOroHalbHOE
npoekTupoBanue. llepneHIuKynssp YW HAKJIOHHBIC: PACCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTostHie OT IPSMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTYPHI Ha TUIOCKOCTh. [lepreHanKyIapHOCTD
MJIOCKOCTEHM: TMpU3HAK MEPHEHAUKYISIPHOCTH JABYX IUlockocteil. Teopema o  Tpéx
HNEPIEHINKYIIAPAX.

VYTribl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U TNIOCKOCTBIO; ABYTPAHHBIN YroJl, TMHEHHBIH
yroja JBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHHbie yribl. CBOWCTBa IUIOCKMX YTJIOB
MHOTOrpaHHoro yria. CBOMCTBa MJIOCKUX W JBYI'PAHHBIX YTJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOTOrpaHHHMKOB; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3Ma: n-yroypHas npusma; npsmas
U HakJIOHHas Npu3Mbl; OOKOBas M TIOJHAas MOBEPXHOCTh mpu3Mel. llapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. Kparyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas teopema Iludaropa. ITupamupa: n-
yrojibHasi MUPaMU/Ia; MpaBUiIbHAs U yced€HHas nupaMubl. CBoicTBa pé6ep n OOKOBBIX I'paHeil
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOTpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
nUpaMy/Ia; MpaBUIIbHAS TPEYToJbHAs MUPaMUIa U MPaBUIIbHBIN TeTpadp; Ky0. [Ipencrasienue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’AP, JOJEKadIp U UKOCAIP.

Brruucienue »neMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yrisl. [lmomans 60KoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUILHON
MApaMUbl, TEOpPEMa O IUIOLAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpuss B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IIPAaBUIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIena, CUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUs IPABUJIBHON ITUPAMUJIBI.

BeKkTopbl M KOOPIAHHATHI B POCTPAHCTBE



[ToHsTHS: BEKTOpP B IPOCTPAHCTBE; HYJIEBOW BEKTOD, [IIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE W IPOTHBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpaMU: CIIO)KCHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKHUX
BEKTOPOB; YMHOXXEHHUE BEKTOpa Ha uncio. CBONCTBA CI0’KEHUS BEKTOPOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [TonsaTHEe KOMIUIaHapHBIE BEKTOPHI. I[pM3HaK KOMINIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CA3b
MEXJly KOOpJUHATaAMHM BEKTOPa M KOOPAMHATAMU TOYEK. YTOJl MexXay BekTopamu. CkamspHOe
IIPOU3BENICHNE BEKTOPOB.

11 knacc

Tesa BpauieHus

ITonsTHs: MUJIMHAPHUYCCKAasA IMMOBCPXHOCTb, KOHHYECKAA IMOBCPXHOCTD, C(l)epI/I‘IeCKaﬂ
IIOBEPXHOCTh, 00pa3yrolIye NoBepXHOCTEeH. Tena BpaleHus: UINHIP, KOHYC, yCeUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH; KacaTelabHas MJIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHus Ha MII0cKocTH. Pa3BépTka uunuuapa u konyca. Cummerpus chepbl
U 1Iapa.

O6béM. OcHoBHblEe cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajienenunena u cieActBus u3 He€. OOBEM NpsAMONM W HAKIOHHON NPHU3MBI, MHIUHIPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KOM6I/IHaHI/II/I TCJI BpallCHHd W MHOI'OIPaHHHKOB. HpI/I3Ma, BIIMCaHHad B LUWJIWHIAP,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OT'PaHHMK MJIM TEJIO BpAILlEHHS.

[Tnomanbs MOBEPXHOCTH LMIMHJIpPA, KOHYca; Iuomanb chepsl u eé vacreil; [logobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue momodusi, romoTeTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAILICHUS: CEUEHUs IITHH Ipa (TTapayljIeIbHO
U TIEPIICHIUKYJISIPHO OCH), CeUeHHsI KOHyca (MapajuieIbHOe OCHOBAHUIO M MPOXOJsIIee depe3
BEpIINHY), CEYEHUs I1apa; METOJbl MOCTPOCHUS CEUEHHIl: METOA ClIeZIOB, METOJ BHYTPEHHEI 0
IPOEKTUPOBAHUS, METO]I TIEpEHOCA CEKYILEH MITOCKOCTH.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

BexTops!l B ipocTpancTBe. Onepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. l[IpsAMoyronpHas crucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
PELICHNN T€OMETPUUECKUX 3aay.

JIBH2KEeHHS B IPOCTPAHCTBE

JBmxenus npoctpanctsa. OtobpaskeHus. J[Buxenus u papeHcTBO Gpuryp. Oouiue cBoiicTa
JBUKCHUU. Buabl NBUKEHUN: NapaJuleIbHbIN IEPEHOC, LEHTPAIbHAs CUMMETPHUs, 3€pKajbHas
CHMMETpHsI, TOBOPOT BOKPYT TpsiMoi. [IpeoOpazosanus nmogodus. [Ipsmas u chepa Ditnepa.



2. [lnanupyemble pe3yabTaThl

JINYHOCTHBIE Pe3yJbTAThI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS HpPOTpaMMbl y4eOHOro mnpeamera «MaTeMaTHKa
XapaKTepU3yIOTCH:

['paxkiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MLMK OO0y4aromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHUH, MpOIEeAyp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

[TaTproTHueckoe BOoCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUMCKON T'Pak1aHCKON MJIEHTUYHOCTH, YBXKEHUS K IPOILIJIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEeMaTUKOB M POCCHIICKOM MaTeMaTU4ecKOW IIKOJbI, K MCIOIb30BAHUIO 3TUX JOCTUKCHHUH B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHHEM JYyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHMSI, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTUKEHUN HAyKU M JIeATEIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

DCTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHPY, BKIIOYasg 3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pELIeHUH, pacCyXaeHUil; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acCleKTaM Pa3InYHbIX BUI0B UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEPECAX 3/I0POBOTO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXa, perylisipHas (u3nuecKas aKTUBHOCTB);
($uU3UYECKOr0 COBEPIICHCTBOBAHMSI ITPH 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOM JI€ATENBHOCTBIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYJIY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IUYHBIM
cdepam mpohecCHOHATBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHuIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B pEIICHUN
MIPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOl HalpaBiIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMUYECKON KYyJbTYypbl, TMOHUMAHUEM BIMSHHUS COLMUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHe
MaTEeMATHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JIACTH OKPYIKAIOUIEH Cpelbl, IIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPY KAIOIIEH CPEbL.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cdepbl



YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHA M 3HAYMMOCTH [UIsl Pa3BUTHs LIMBHIIN3ALNU;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYypOH KaK CpEICTBOM ITI03HAHUSA MUPA;
TOTOBHOCTBIO OCYULIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh UHIUBUTYJIbHO
U B IpyIIIIE.

MertanpeaMeTHbie pe3yJibTaThl

MertanpeameTHble pe3ybTaTbl OCBOEHHUS ITPOrpaMMbl yueOHOro npeaMera «MaTteMaTHKa
XapaKTepU3ylOTCS  OBJIAJACHUEM  YHHUBEPCAJIBbHBIMH  II03HABATEIbHBIMU  JICHCTBUSMHU,
YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU JE€HCTBUSIMH, YHHMBEPCAIbHBIMU PEryJISTUBHBIMU
JEHCTBUSIMM.

1)YHuBepcanbHbIe MMO3HABATENbHbIE JCHCTBH, 00ecrednBaoT (OpMHUPOBAHUE 0A30BBIX
KOTHUTHBHBIX IPOLIECCOB O0yyaroumxcs (OCBOEHHE METOJOB IO3HAHUS OKPYXKAlOIIEro MHUpa;
IIPUMEHEHHUE JIOTMUECKUX, UCCIIeI0BAaTENIbCKUX Ollepaluii, yMeHuil padboTtaTth ¢ nHopManuei).

ba3oBeie 1OruyecKue NeUCTBU:

* BBIABIIAITH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
IOHATUHM, OTHOLIEHUH MEXAy MOHATUAMHU; (OPMYJIHMPOBAaTH ONPEAETCHUS MOHATHIA;
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUSA Ui 000OLIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

* BOCIPUHUMATh, (OPMYJIMPOBATh U INPEoOPa30BBIBATh CYKICHUS: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

* BBISIBJIATh MAaTEMaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpPEYHS B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX; TMpeniaraTb KPUTEpPUH S BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

* IeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U HHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

* IPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTeMaTHUECKUX YTBEPXKIECHUH (MpsiMble U
OT TPOTUBHOTO), BBICTpauBaThb apryMEHTAlMIO, MPHUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYKIECHHSI U BHIBOJIBI;

* BBIOMpaATh croco0 pemieHns y4yeOHON 3anauM (CpaBHHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarenbCcKkue JeMCTBUS:

* UCIOJB30BAaTh  BOIPOCHI KAk  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS;
(dbopMyIHpOBaTH BOIIPOCH!, (PUKCUPYIOLIHE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIUBATH HCKOMOE U
JnaHHoe, GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

* MPOBOAUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIEA0BaHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;

* CaMOCTOSITENBHO (HOPMYIHPOBAThH 000OIIEHNUS U BBIBOJBI MO Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLEHUBATDh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHHI;

* [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, @ TAK)KE BBIABUTATh IPEAIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.

Pa6ota ¢ uadopmanmeii:

* BBISIBJIATH Ae(PULINTBI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U IS
pEILIEHNUs 3a1a4H;



* BpIOMpaTh MH(OPMALMI0 M3 MCTOYHUKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTH3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

* CTPYKTYpHUpOBaTh HWH(POPMALMIO, TPEACTaBIATh €€ B  pa3nuyHbiX  (opmax,
WLTIOCTPUPOBATH IpaUuecKy;

* OLICHMBAThb HaI&KHOCTh MHGMOPMAIMM 10 CaMOCTOATENIBHO CHOPMYIMPOBAHHBIM
KPUTEPHUSM.

2) YHuBepcajbHble KOMMYHUKAaTHUBHbIE JEHCTBHSA, O00eCleYMBalOT CHOPMHPOBAHHOCTH
COLMAJIbHBIX HABBIKOB O0YYaIOLIHXCSI.

Oo0wenue:

* BOCIPUHHUMATh U (HOPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, AaBaTh IOSICHEHUS 110 XOly PELICHHUs 3a/1a4ui, KOMMEHTUPOBATh MOIy4YE€HHBIN pe3yJIbTaT;

* B X0/1€ 00CYKI€HHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXk1aeMOW TeMbl, POOIIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEH, HALEJIEHHbIE HAa MOUCK PELIEHUsS; CONOCTaBIATh CBOU
CYXJIEHUS C CYXKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jIMyMe U CXOJCTBO
NO3UILMI; B KOPpEKTHOU (popMe (POpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

* IPEJICTaBIATh PE3YJbTaThl PEIICHUs 3a/layM, SKCIEPUMEHTA, MCCIEAO0BAaHUA, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BRICTYIUICHUS C YUETOM 33]1a4 MPe3eHTAIluU 1 0COOCHHOCTEH
ayJIuTOPUH.

CoTpyaHHUECTBO:

* IIOHUMAaTbh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/AHOW M MHIUBUAYaIbHONW pabOThI IpU
pelieHMH Y4yeOHBIX 3a/ay; NPUHUMATh IeJIb COBMECTHOH JesATeIbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
npoliece 1 pe3yabTaT padoThl; 000011aTh MHEHHS HECKOJIBKUX JIIOIEH;

* y4acTBOBaTh B IPyNIOBbIX (hopmax paboThl (00CykKIeHUS, 0OMEH MHEHUSIMH, «MO3TOBbIE
LITYPMBI» U T.I1.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUSA C APYTUMU
WIeHaMU KOMaH/]Ibl; OI[€HMBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,
c(OpMyJIHMPOBAHHBIM YYaCTHUKAMU B3aUMO/IEHCTBUS.

3) YHuBepcanbHble pPeryJsTUBHbIE ACUCTBUS, 00ecreunBalOT (GOpPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U ’KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanusi:

* COCTaBIIAITH IUIaH, aITOPUTM pEIIeHUs 3a/adyH, BHIOMpPATh CIOCOO peuieHus ¢ y4EToM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTpOIIB:

* BJIAJCTh HABBIKAMU [T03HABATEIBHOMN peIeKCHH KaKk OCO3HAHUS COBEPIIAEMBbIX CHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pE3yJNbTaTOB; BIAJAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeLICHNUs MaTeMAaTUIECKON 3a1a4H;

* NpEeABUIETb TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIpU PELICHUHU 3aa4d, BHOCUTH
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;



* OLIGHUBATb COOTBETCTBHE pe3ysbTaTa LEIM U YCJIOBUSAM, OOBACHATh INPUYUHBI
JOCTHKEHUS UM HEAOCTIKEHHSI Pe3yJIbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLECHKY
IPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3ybTATHI

OcBoenue yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE CpEIHETO OOIIero 0oOpa3oBaHUS
JIOJDKHO 00€CIIeunBaTh JTOCTHYKCHHUE CIICTYIONTUX MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTATOB:

10 xaacc

* CBOOOJIHO ONEpPUPOBATh OCHOBHBIMHU TOHATHSMHU CTEPEOMETPHH IPH PEIICHUH 3a/1a4d 1
IIPOBEICHUHY MAaTEMAaTUYECKUX PACCYKACHUM.

* [IpuMeEHATh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX IIPU PELIEHUU T'€OMETPUYECKUX
3aJ1a4.

» KimaccuunumpoBaTh B3anMHOE pacrioNoKEHUE MPSIMBIX B MPOCTPAHCTBE; IIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE.

* CBOOO/IHO OMEpUPOBATh MOHSATUSMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE; MEXKTY MPSMOI U MJIOCKOCTHIO.

* CBOOOIHO ONEepUPOBATH MOHATHSIMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMH.

* CBOOO/IHO pAacIO3HABaTh OCHOBHBIC BHJBI MHOTOIPAHHUKOB (IIpW3Ma, MHpaMUja,
MPSIMOYTOJIBHBIN TapajuieenuIie, Ky0).

* KitaccuunupoBath MHOTOTpaHHHUKH, BBIOUPAst OCHOBAHUS JUTS KJIACCU(PUKALINH.

d CBO6OI[HO OHepI/IpOBaTI) IIOHATUAMH, CBA3aHHBIMHU C CCUYCHHUCM MHOFOFpaHHI/IKOB
IUIOCKOCTBIO.

* BrinmonHATh mapanienbHoe, IEHTPaIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE QUTYDP HA
MJIOCKOCTh; BBITIOTHSITH U300pakeHUs GUTYP Ha TUIOCKOCTH.

* CTpOUTHh CEYEHHS] MHOTOTPAHHHKOB Pa3IHMYHBIMH METOJAMU, BBIOIHATH (BBIHOCHEIC)
IUIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

* Beiuncnsate  1iomagM  MOBEPXHOCTEW  MHOTOTPAHHUKOB  (MpU3Ma, THpamMuia),
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (HOpMYI.

* CBOOO/IHO OMNeEepUpOoBaTh MOHATHUSIMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh HU
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (UTYPBHI.

* CB0OO/IHO OMEepUpOBaTh MOHATHIMH, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAMHATaM B
MPOCTPAHCTBE.

* BeINONHATH 1eHCTBUS HAaJl BEKTOPAMH.

e Pemmatey 3amayd Ha J0Ka3aTeNbCTBO MaTeMaTHYECKHUX OTHOIIEHWH W HaXO0XKJIEHHE
FGOMeTpI/IquKI/IX BCJIMYHUH, HpI/IMeHSISI N3BCCTHBIC MCTOAbI HpI/I peHIeHI/II/I MaTeEMaTUYCCKUX 3a1a4
ITOBBIIIICHHOT'O U BBICOKOI'O ypOBHH CJIIOKHOCTH.

* [IpuMeHATh MpPOCTEHIINE NMPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1ad.

* U3BiekaTh, mpeoOpa3oBLIBaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U pUCYHKaX.

* [IpuMeHATh MOJMyYeHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATH U aHAJTU3UPOBATH PEAJIbHbIC
CI/ITyaLII/II/I, HpI/IMeHSITb 1/13yquHHe IIOHATHUA B npouecce IIOHUCKa peHleHI/I}I MaTeMaTNU4YCCKHU
chopMyIHPOBAaHHON MPOOJIEMBI, MOJEIMUPOBATh pealbHBIC CUTyallMd Ha S3BIKE T'C€OMETPHH,
WCCJIEI0BAaTh MOCTPOEHHBIE MOJIEIU C HMCIOJb30BAaHHMEM T'€OMETPUUYECKHX TOHATHH M TEOpPEM,
ammapara aJreOpbl; penaTh IPaKTHISCKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM T€OMETPUICCKUX
BEJIMYMH.



* meTh mpezcTaBiieHus 00 OCHOBHBIX ATalax pa3BUTHs T€OMETPUM KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 kacc

* CBOOO/IHO OTEpUPOBATH MOHSATHSAMH, CBS3aHHBIMH C IMJIMHIAPUYECKOW, KOHHMUYECKON H
cheprueckoil MOBEPXHOCTIMH; OOBICHITH CIIOCOOBI MOTYYICHUS.

* OnepupoBaTh MOHATHUAMHU, CBA3aHHBIMU C TEJaMHU BpPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapom.

» Pacno3naBarp Tena BpaleHus: (MUJIMHIP, KOHYC, cdepa U 1map) U 0OBICHITH CIIOCOOBI
MOJTyYEHUs TEJl BpalllCHUS.

* KnnaccuunupoBaTs B3auMHOE PacnookKeHHe Cephl U TIOCKOCTH.

* BeIuncniaTh BETMYMHBI 3JICMEHTOB MHOTOT'PAaHHUKOB U TEJI BPAIICHUsT; 00BbEMBI U ITOMIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJI BPAIICHHS, TCOMETPUICCKHX TEJI C IPUMEHEHHEM (OPMY L.

* CBOOO/IHO OMEpUPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMHU TENl BpPAIICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U omucaHHBbIA OKoyno chepsl; cdepa,
BIIMCAHHASl B MHOTOTPAHHUK UJIU TEJIO BPAIICHHUS.

* BeIunClATh COOTHONICHUS MEXKAY IJIOMIAASIMKU ITOBEPXHOCTEHN M 00bEMaMU 1TOI0OHBIX TETI.

* U300paxkate wu3yuyaemble (GUTYPHI; BBINONHITH (BBIHOCHBIC) IIJIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHH3Y;, CTPOUTH CCUYCHHUS TeI
BpaIllCHUS.

* M3BieKkaTh, MHTEPIIPETHPOBATH U MPEOOPA30BBIBATE HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpPAX, MPEACTABICHHYIO Ha YePTEk,aX U PUCYHKAX.

* CB0OOIHO OTNIEepUPOBATh MOHATHEM BEKTOP B TPOCTPAHCTBE.

* BrinonHATh onepanum HaJl BEKTOpaMHU.

* 3a/1aBaTh MJIOCKOCTh YPABHEHUEM B IEKAPTOBOW CUCTEME KOOPIMHAT.

* Pemath reoMeTprueckre 3a1a4u Ha BBIYUCIEHUE YTIIOB MEXTY TPSIMBIMHU U TIIOCKOCTSIMU;
BBIUMCJICHHE PACCTOSHUNM OT TOYKM JO IJIOCKOCTH; B I1I€JIOM, Ha TPHUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa IMPH PEIICHHH.

* CBOOO/THO OTIEpHPOBATH MOHATHSIMU, CBSI3aHHBIMHU C JBW)KCHHEM B MPOCTPAHCTBE; 3HATH
CBOICTBA JBHKCHUH.

* BBITIOJIHATh M300pa)KEHUS MHOTOTPAHHWKOM W TENl BpalleHUs MPU NapauIeTbHOM
NepeHoce, [eHTPAIbHON CUMMETPUH, 3epKaTbHON CUMMETPHUH, MPU MOBOPOTE BOKPYT MPSIMOW;
npeoOpa3oBaHus MOA00HS.

* CTpOUTh CEYCHHSI MHOTOTPAHHUKOB M TEJ BPAILIEHUS: CEUCHUS IIIIUHpA (TTapaIIeNbHO ’
NEPIeHIUKYISIPHO OCH), CEYCHHsI KOHyca (TMapasielbHOe OCHOBAaHWIO U MPOXOJAIIee uepe3
BEpILMHY ), CEUEHUs Iapa.

* Mcronb30BaTh METONBI IOCTPOCHHS CEUCHHM: METOJ CJICJ0B, METOJ| BHYTPCHHETO
MIPOSKTUPOBAHHMSI, METO]T TIEPEHOCA CEKYIIICH IITOCKOCTH.

* Jloka3bIBaTh FT€OMETPUICCKHUE YTBEPIKICHHUS.

* [IpumensaTs TeomeTpudeckue GakThl AN PEHICHUS CTePEeOMETPUYECKHX —3ajad,
MPEIOJIarafoIINX HECKOJIBKO IIAroB PEIIeHUs, eCIH YCIOBHS MPUMEHEHUS 3aJlaHbl B SBHOU U
HEesIBHOU (opme.

* PemaTth 3amaun Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOIICHHWH W HaXOXKICHHE
TeOMETPUUECKUX BEIUYHUH.

* [IpumMeHATh MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU
pEeIlIeHNU CTEPEOMETPHUUECKHX 3a/1au.



* [IpuMeHATh NOTy4YEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATD, aHAJIM3UPOBATh U OLICHUBATD
pealibHbIE CUTYallUM; IPUMEHSTh U3YyUEHHbIEC TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
peLIeHUsT MaTeMaTHYeCKH C(HOPMYITUPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pealIbHbIC CUTYaIHH
Ha SI3bIKE€ T€OMETPUHU, UCCIIE0BATh IIOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM I€OMETPUUECKHUX
NOHATUI M TeopeM, ammapaTa aireOphl; pemaTh NPAKTHUYECKUEe 3a/Ja4yH, CBSA3aHHBIE C
HaXO0XJICHUEM T'€OMETPUYECKUX BEJIUYHH.

* VimeTb npezicTaBieHnss 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUM KaK COCTABHOM 4acTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

3. TemaTH4yeckoe IJIAHUPOBAHUE

10 kiace

HazBanue pa3zgesa
(TeMBI) Kypca
(K0JIN4€eCTBO YaCOB)

OcHoBHOE Coa€epKaHue

OcHOBHBIE BUIbI AeATEJIHLHOCTH
yyalmmuxcst

BBeaenue B
CTepeoMeTPHUIo
(24 v)

OcHoBHBIE
NMpocTpaHCcTBEeHHbIE GUTYPBI.

ITonsTHA cTEpeoMeTpun:
TOYKA, NPsIMas, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuiIa U300pakeHUs Ha
PHUCYHKE IIOCKOCTH,
napanieabHbIX IPSIMBIX
(OTpE3KOB), CEPEIUHBI OTPE3KA.

[TonsTHs: NepeceKkaromuecs
TUIOCKOCTH, TIEPECEKAIOIINECS
npsiMasi v TNIOCKOCTB;
MOJTyTIPOCTPAHCTRO.

MHororpasHuky,
n300paXKeHre MPOCTEUIIHX
MPOCTPAHCTBEHHBIX PHTYD,
HECYIIECTBYIOLINX OOBEKTOB.

AKCHOMBI CTepeoOMeTPUH U
nepBblie CIeCTBUS U3 HUX.

CriocoObI 331aHusl IPSIMBIX U
TUIOCKOCTEH B IPOCTPAHCTBE.

O0603Ha4eHUS IPSIMBIX U
IIJIOCKOCTEH.

Ceuenunsi. N3o00paxenne
CeUeHMH NUpaMHIbl, Kyoa U
MPU3MBI, KOTOPBIE TIPOXOST
gyepe3 ux péopa. M3obpaxeHue
NepeceueHns OITyYeHHBIX
mockoctel. PackpamuBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMU
LBETAMHU.

Mertopa cienoB Aas
nocrpoeHus ceueHuii. Coiictaa
MepeceyeHN i MPSIMBIX U
mwiockoctei. [loctpoenune
CEUCHUI B IUpaMHue, Kyoe mo
TpEéM TOUKaM Ha pEOpax.
Co3naHue BEIHOCHBIX YEPTEKEH U
3alUCh I1arOB IOCTPOEHHUSL.

Onpenensite IWIOCKOCTh Kak (Gurypy,
B KOTOPOU BBITOIHAETCS MJIAHUMETPHSL.

Jenatb npocTenilne JoruuecKkue
BBIBOJIBI U3 aKCHOMAaTHKH IIIOCKOCTH.

[IpuBOIUTH IPUMEPHI peaTbHBIX
00BEKTOB, HcaIH3alnueii KOTOPBIX
SIBIIIFOTCSL aKCHOMBI T€OMETPHH.

N3y4ate, NpUMEHATh NPUHLIAIIEI
MOCTPOEHUS CEUECHUM.

Hcnoabs3oBaTh A OCTPOCHMUS
CEYEHHI METOJ CIEI0B, METO
BHYTpPEHHETO NMPOEKTUPOBAHUS, METO/
MepeHoca CeKyIen IOCKOCTH.

Pemate crepeoMeTpryecKue 3a1a4n:
Ha OIlpe/ielIeHnEe BUa CEYeHUs U
HaX0XKJIEHUE €ro TUIOMIA H.

AKTyanu3upoBaTh (haKkThl U METObI
IUTAHUMETPHH, PEIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Hcnoans3oBaTh nipy pelieHny 3aa4
CIEIyIOINE TIAHUMETPHUECKIE (PaKThI U
METO/IBI:

Teopembr Daneca u o
MIPOMOPIIMOHAIBHBIX OTPE3Kax. AJITOPUTM
JIeNIeHNs OTpe3Ka Ha N paBHBIX YacTel.
Teopema MeHenast.

PaBHOOeIpeHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMIT TPEYTONBHUK.
[IpstmoyronbHBIH TpeyronbHUK. CBOHCTBO
cpemHew TuHUN TpeyroiabHuka. CBOWCTBO
OHCCEKTPUCHI yTila TPEYroJIbHUKA.
CBOHCTBO MEIaH TPEYTOJIbHUKA.

[Ipu3naku nogo6us
TPEYrOJIbHUKOB.

MoayuaTs npeacTasJenust 00
OCHOBHBIX 3TallaX pa3BUTHs T€OMETPHUH
KaK COCTaBHOM yacTu QyHIaMeHTa
Pa3BUTHUA TEXHOJIOTUI




IloBTOpEHME MIIAHNMeETPHH.

Teopema o
MIPOMOPIHUOHATBHBIX OTPE3KaX.
[Mono6ue TpeyronbHUKOB.
Teopema Menenasi. Pacu€Tsl B
CEYEHHUSAX Ha BEIHOCHBIX
YepTexKax.

UcTopus pazsutus
TUTAHIMETPHH U CTEPEOMETPUH

B3aumnoe
pacmnoJioxenue
NPsSIMBIX B
NMPOCTPaHCTBE
(6 1)

Bzaumuoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CKpeImmBaroniuecs npsmble.
[Tpu3HaKKM CKpelBarOIINXCS
NPSMBIX.

ITapanensHble IpsIMBIE B
npoctpaHcTBe. Teopema o
CYIIECTBOBAHUU U
€IMHCTBEHHOCTH MPSAMOU
napajvienbHOW JaHHOU MPsIMOM,
MPOXOJIAIIEH Yyepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha
JlaHHOU npsamoi. Jlemma o
MepPeceYeHNH NapajlieTbHbBIX
MMPAMBIX IJIIOCKOCTBIO.
[TapamienbHOCTb TPEX MPSIMBIX.
Teopema o TpEX mapauIeIbHBIX
NPSMBIX.

TeopeMa 0 CKpeIUBArOIIMXCS
MPSIMBIX.

[MapannensHoe
npoexTupoBanne. OCHOBHBIC
CBOIICTBA MapauIeTLHOTO
nmpoekTupoBaHus. M3o0paxenne
pasHbIX (GUTYp B apalIeIbHON
MIPOEKLINH.

LlenTpanpHast MPOEKIHs.

VYo ¢ coHanpaBiIeHHbIMU
CTOpOHaMU. YTOJI MEXKY
MPSMBIMHU.

3aza4yy Ha 10Ka3aTeIbCTBO U
WCCIIEIOBAHNE, CBSI3aHHBIE C
PacCIiojiIo)KECHUEM IIPAMBIX B
MIPOCTPAHCTBE

KnaccudpuuupoBathb B3auMHOE
pacmnojokKeHue NPsMbIX B IPOCTPAHCTBE,
WJUTFOCTPUPYSI PUCYHKAMHU U TIPUBOJS
MIPUMEPHI U3 peallbHON KU3HHU.

Jdoka3bIiBaTh TEOPEMY O
CymeCTBOBAaHNU U €AMHCTBCHHOCTHU
napajjieIbHON IPSMOH, TPOXOAIIEH
Yyepe3 TOYKY MPOCTPAHCTBA U HE JIexalein
Ha Jpyroy IpsiMoii; JIEMMY O
MEPECCUCHNH IFIOCKOCTH IByMS
napajielbHbIMU NPSIMBIMU; TEOPEMY O
TPEX NMaApaAJLIEIbHBIX IPSIMBIX.

Joka3biBaTh IPU3HAK
CKPELIMBAOIINXCS NPSIMBIX, TEOPEMY O
CKpCHINBAIOIINXCA TTPSAMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHANpPAaBICHHBIMU CTOPOHAMU.

OO0BSICHATD, YTO HAa3bIBACTCS
NnapauiCIbHbIM U HCHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KAK BBIMOJIHSAETCS
MPOEKTUPOBaHUE QPUTYP HA IIIOCKOCTb.

Jloka3pIBaTh CBOICTBA
NapajuieIbHOTO MPOEKTUPOBAHHUS.

HN300paxkaTth B napayuieabHOI
MPOEKIINU pPa3Hble TE€OMETPUUYECKHE
¢buryps.

Pemate crepeomeTpruyecKkue 3a1auu
Ha JJ0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBA3aHHBIE C PACIIOJIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE.

IIpoBoaMTE 10Ka3aTENbHbIE
paccyXIeHNs IIPU PELICHUN
TCOMETPUUCCKUX 3a/lad, CBA3aHHbLIX CO
B3aMMHBIM PacIoJI0KEHUEM NPSAMBIX B
MIPOCTPAHCTBE.

CpaBHUBATh, aHATU3MPOBATH U
OLICHMBATH YTBEP)KJICHUS C LENBIO
BBISIBIICHHS JIOTHUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYHKIACHHUM.

MopeanpoBaTth peaabHbIE CUTyalluH,
CBSA3aHHBIE CO B3AaUMHBIM
PacCIioJIo)KECHUEM NIPAMBIX B
MPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.

HccnexqoBaTh MOCTPOESHHBIE MOJIENH
C UCIIOJIb30BAHUEM I'€OMETPUYECKHUX
MOHATHN ¥ TEOPEM, armapara anreOpsl,
U(POBBIX PECYPCOB.

IosyuaTts mpeacTaBJieHHe O




[EHTPATbHOM MPOCKTUPOBAHUH U 00
HCTOPHH paboT MO TEOPUH EPCIEKTUBBI

IMapajenbHOCTD [ToHsTHs: TapauIebHOCTh KnaccudpuuupoBathb B3auMHOE
NPSIMBIX U MPSIMOM U IJIOCKOCTH B pacmnookeHne NpsIMOM U INIOCKOCTH B
IUIOCKOCTEH B MIPOCTPAHCTBE. MPOCTPAHCTBE, IPUBOIS
NPOCTPaHCTBE [Ipu3Hak napamuieabHOCTH COOTBETCTBYIOIINE IPUMEPHI U3 PEATBHON
8u) npsMoil u mockoct. CBOMCTBa JKU3HMU.
MnapajvieIbHOCTU MPSMOM U @DopMyJAMPOBATH OTIPECIICHNE
IJIOCKOCTH. napajvieNbHbIX OPSAMON U IUNIOCKOCTH.
I'eomeTpuyeckue 3a7a4uu Ha Joka3bIBaTh IPU3HAK O
BBIYHCIICHUE U JOKA3aTEIbCTBO, MapajvieIbHOCTH MPSMOM U IJIOCKOCTH;
CBSI3aHHBIE C IapAIUIEIbHOCTHIO CBOICTBa MapaJyIENbHOCTH IPSIMOU U
MPSIMBIX U IUNIOCKOCTEHN B IJIOCKOCTH.
MIPOCTPAHCTRBE. Pemathb crepeoMeTpuyeckue 3a1a4u
HOCTpOGHI/IC CCUcCHUsI, BBIYHMCJICHUS U JOKAa3aTCJIbCTBO,
MPOXOJSILEr0 Yepe3 TaHHYIO CBSI3aHHBIE C APAJUICIBHOCTHIO MPSMBIX
MPSIMYIO HA YEPTEKE U 1 TUIOCKOCTEH B IPOCTPAHCTBE.
MapaieNIbHOTO APYroil mpsiMoil. PemaTh npakTuyeckue 3a1ayu Ha
Pacuér oTHOMICHMIA. MOCTPOEHUE CEUCHUI Ha YepTexax
[TapannensHas npoeKLys, TeTpadapa U napajuiesenumnesa.
MIPUMEHEHUE JJIs1 TOCTPOCHHUS Pemateb crepeomeTpuyeckue 3a1adm,
cedyeHnit Kkyba u CBSI3aHHBIE C IOCTPOCHUEM CEUCHUI
napajienenunena. IJIOCKOCTBIO.
CaoiicTBa mapaenenumnesa IIpoBOAMTH JTOTHYECKH KOPPEKTHEHIE
U IPU3MBEI. JIOKa3aTeIbHBIE PACCYKIAECHUS IIPH
[TapannenbHble MIOCKOCTH. pPELICHUU T€OMETPUUECKUX 33124
[IpusHaky mapanenbHOCTH ABYX | CBA3AHHBIX C MapaljIeIbHOCTHIO
mockocre. Teopema o IJIOCKOCTEM.
NapajvieNbHOCTU U CpaBHHMBATb U AHAJM3UPOBATH
€IMHCTBEHHOCTH IJIOCKOCTH, peanbHble CUTYAlUH, CBSI3aHHBIE C
MPOXOJSIIEH Yepe3 TOUKy, He MapauIeIbHOCTHIO MPSAMOM U TUIOCKOCTH B
MPUHAAJIEKAILYIO0 JAHHOMN MIPOCTPAHCTBE; MOAEJIUPOBATH PEATIbHbBIC
IJIOCKOCTH U CJIEACTBUS U3 HEE. CUTyalllH, CBSI3aHHBIE C
CBoiicTBa mapansenbHbIX MapajuIeIbHOCTHIO PSAMOM U TUIOCKOCTH B
TUIOCKOCTEH: O MapauieIbHOCTH MIPOCTPAHCTBE, Ha SI3BIKE TEOMETPUH
MPSIMBIX [IEPECEUCHHUS TIPU
MEPECEUECHNUHU JIBYX
MapajuIeIbHBIX MIIOCKOCTEH
TpeTheii; 00 oTpe3kax
napaieNbHbIX NPIMBbIX,
3AKITHOYEHHBIX MEXY
Nnapaui€JIbHBIMU IINIOCKOCTAMU; O
MIEPECEUCHUH MIPSIMOI C IBYMS
NnapauICJIIbHBIMU IIJIOCKOCTAMU
IlepneHauKyJsipHOCT [loBTOpeHwue: Teopema AKTyanmu3upoBaTh (HaKThl ¥ METOIBI

b MPSMBIX H
IJIOCKOCTEl B
NMpPOCTPaHCTBE
(26 9)

[Tudaropa Ha mI0CKOCTH,
TPUTOHOMETPHUS IPSIMOYTOJIBHOTO
TPEYroJabHUKA.

CaoiicTBa Ky0a u
IPSAMOYTOJIBHOT'O
napajuienenunena. Berancinenue
JUTIH OTPE3KOB B Ky0Oe 1
IPSAMOYTOJIEHOM
napaJuleIeHIee.

IleprieHAMKYASAPHOCTH IPSAMOMH
U Tockoctu. [Ipu3Hak
NEPICHIUKYISIPHOCTH MPSIMOH U

IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,
MPOBOJUTH AHATIOTHUH.
@DopMyJIUPOBATH ONpPeaeIeHU:
MEPIEHINKYIAPHBIX MPSIMBIX B
MIPOCTPAHCTBE; ONPECICHHE MPSMOii,
MEePIEeHINKYJISIPHON K TJIOCKOCTH.
Joxka3bIiBaTh. JEMMY O
NEePIEHANKYISPHOCTH IBYX
MapajvieIbHBIX NPSIMBIX K TPEThEH
MIPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapajvIeIbHOCTHIO MPSMBIX U UX
NEePIEHANKYISIPHOCTHIO K MIOCKOCTHU.




mwiockoctu. Teopema o
CYIIECTBOBAHUU U
€MHCTBEHHOCTH MPSIMOH,
MIPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MIEPIICHANKYIISPHOM K TIIOCKOCTH.
[TnoCcKOCTH U MepIEHANKY IS PHBIC
UM TIpsiIMasi B MHOTOTPaHHHUKAaX.

[lepriennuKynsip 1 HAKITOHHASL.

IlocTpoenue nepnenaukynspa
13 TOYKH Ha MPSIMYIO.

Teopema o Tpéx
MEPIICHINKYIISpax (mpsmas u
oOpatHas).

Yron Mmexnay
CKPEIIHBAIOIUMHUCS TIPSIMBIMHU.
ITouck nepneHAuKyJISIpHBIX
IMPAMBIX C ITIOMOUIBIO
TIEPIICHINKYIISPHBIX TNIOCKOCTEN

OpToroHaibpHOE
MPOEKTHPOBAHHE.

[Toctpoenue ceueHwmii kyoa,
TIPU3MBI, TIPABUIIBHON THPAMHU/TBI
C MOMOUIBIO OPTOTOHAJIBHON
MIPOEKIINH.

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO TUIOCKOCTH.
IInockoctu cuMMeTpuii B
MHOTOTpaHHuKax. [Ipu3Hak
NEPIEHANKYJIIPHOCTU NPSMOI U
TUIOCKOCTH KaK CJIeICTBUE
cummeTpuu. [IpaBuibHbIE
MHOTOTPaHHUKH

Pacuér paccrosuuii oT TOUKH
1o miockocTH. CriocoOsl
OIIYCTHUTb TIEPIICHIUKYIISPHI:
CUMMETpU, CABUT TOYKU 110
napajuieabHoN npsaMoil. CaBur 1mo
HenapasuienbHON MPSAMOH,
MW3MEHEHHUE PacCTOSHUM

Joka3bIBaTh: TEOPEMY, BEIPAXKAIOILYIO
MPU3HAK NEPIECHIUKYISIPHOCTH IPSIMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHHUU U
€MHCTBEHHOCTHU NPAMOI1, TPOXOAILEH
yepes3 JaHHYH TOUKY U
MEePIEeHANKYJISIPHON K JaHHOM TIJIOCKOCTH.

HN300paxkaTh B3aUMHO
MEePIEeHUKYISpPHBIE IPSIMYIO U
IJIOCKOCTb.

D opMyJTHPOBATH CBOWCTBO
MEPIEeHUKYJIISpa [0 OTHOIIEHHUIO K
IJIOCKOCTH.

IMonyyars npeacrabjieHUe O 3HAYCHUU
NEePIEHIUKYISApa U APYTHX 00nacTel
HaykH ((hr3uKa, SHEPTEeTHKA, JTa3epHbIC
TEXHOJIOTHH), B PEATbHOM KU3HU
(TexHHKa, OKpYy’Karomiasi 00CTaHOBKA).

Joka3pIBaTh yTBEP)KIEHUS, CBI3aHHBIC
C MPOEKIMeH MPsIMOM Ha MJIOCKOCTb,
HENEPHEHAUKYJISIPHYIO K 9TOU MPSMOI.

Joka3pIBaTh TEOpEMY O TPEX
MEPIICHNKYIISIpax U TeopeMy 00paTHYIO
TeopeMe O TPEX NEPIECHIUKYIISIPaX.

[oayuaTs npeacraBaenune oo
OPTOrOHAJIBHOM MPOEKTUPOBAHUH.

Joka3biBaTh TEOpEMY O IPOCKLIUU
TOYKHU Ha IMMPAMYIO.

Pemartp crepeomeTpudeckue 3aaaun,
CBSI3aHHBIE C NMEPIEHANKYIIPHOCTHIO
HPSIMOM U IIJIOCKOCTH.

Pemartp npukiaaHele 3a1auu,
CBSI3aHHBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BEIIUYUH.

Pemartp crepeomeTpudeckue 3aaauu,
CBA3aHHBIC C IPUMEHCHUEM TCOPEMEI O
TPEX MEPIEHANKYISIPAX, HAX0XKICHUEM
paccTosiHUi, TOCTPOEHUEM MPOEKIUH.

CpaBHUBATH W aHAJU3UPOBATH
YTBEPKACHHUSA C LIETBIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIEHUMN.

AHAJM3UPOBATH M MOJEJTHPOBATH HA
SI3bIKE TEOMETPHHU PEaIbHbBIE CUTYAlINH,
CBA3aHHBIC C ICPIECHANKYIIAPHOCTHIO
IPSIMOM U IIJIOCKOCTH; UCCJIE0BATH
MTOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
WCIIOJIb30BaHMEM alapara aareopsl

Yriabl 1 paccTOSAHUA
(16 9)

[ToBTOpEHME: Yron MeXIy
MPSMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIBHOM
TpeyroJibHUKE, TeopeMa
KOCHHYCOB.

[ToBTOpEHUE: Yyroa MEX Ty
CKPELIMBAOIIIMHUCS NPSMBIMU B
MpOCTpaHCTBE. I'eomeTprueckue
METO/IbI BEIYMCIICHUS yIJIa MEXKIY
MPSMBIMA B MHOTOTPAHHHKAX.

AKTYaTu3upoBaTh (DaKTHI U METOJIBI
IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,
MPOBOJUTH aHAJTIOTHUH.

DopMyJIMPOBAThH OTIPECIICHNE
JIBYTPAaHHOTO yTJIa.

Joka3bIBaTh CBOMCTBO paBEHCTBA
BCEX JIMHCWHBIX YTJIOB ABYTPAHHOTO YTJIA.
KnaccudpuuupoBathb 1ByrpaHHbIe
YIJIBI B 3aBUCUMOCTH OT UX TPaayCHOM

MEpBI.




JByrpanssiii yron. CBOHCTBO
JUHEWHBIX YTJIOB ABYTPAHHOTO
yria.

[NepnieHmuKyspHBIE
TIOCKOCTH.

CBoiicTBa B3aUMHO
NEPIEHIUKYISPHBIX TUIOCKOCTEH.
[Ipu3Hak nepneHIuKYISIPHOCTH
IJIOCKOCTEH; Teopema o MpsMoun
NepeceyeHns AByX MIOCKOCTeN
NEePIEHINKYIISPHBIX TPEThEH
TJIOCKOCTH.

[TpamoyroybHBIN
napajuiesenuIe; Kyo;
WU3MEPEHHUs], CBOMCTBA
MPSIMOYTOIIEHOTO
napajuienenumnesa. Teopema o
JUaroHajy NpsSMOYTOIbHOTO
napaJuiesIenuIie/ia U CIECTBHIE U3
HEE.

CrepeoMmeTpudeckue u
TIPHUKJIaTHBIE 331a9H, CBSI3aHHBIE
CO B3aWIMHBIM PaCIOJIOKEHHEM
MPSMBIX U TUIOCKOCTH.

[ToBTOpEHUE:
CKPEIIHBAIOIIUECS MPSMBIE,
napajuiebHbIE MITIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHUKAX.

[apa mapamiensHBIX
IIJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSIMBIX,
paccTosTHUEe MEXITy
CKPEIIUBAIOIUMHUCS TIPSMBIMHU B
MPOCTBIX CUTYAIHSIX.

Ormyckanmne
MIEPIICHINKYJIISIPOB, BEIYUCICHUE
paccTOsHUI OT TOUYKH JI0 TOUKHU;
IPSAMOI; TUNIOCKOCTH.

Brruucnenue paccTosiHuit
MEXIY CKPEHINBAIOIINIMUCS
NPSMBIMHU C TIOMOII[IO
NEPIEHIUKYISIPHON TIIOCKOCTH.

TpéxrpanHslil yrodi,
HEpaBEHCTBA JUIS TPEXTPaHHBIX
YTJIOB.

Teopema Ilugaropa, Teopemsl
KOCHHYCOB M CHHYCOB JIJIst
TPEXTPAHHOTO yTria. DJIEeMEHTHI
chepuueckoil reoMeTpuu:
reoJIe3nUecKre JUHUN Ha 3emiie

®opMyaUpPOBaATH OTIPEACIICHUE
B3aMIMHO TTEPIEHINKYISIPHBIX
IJTIOCKOCTEM.

Joka3bIiBaTh TEOpEeMy O MIPU3HAKE
MEPIICHANKYIISIPHOCTH JBYX TUTOCKOCTEH.
DopMyInpoBaTh ClIeACTBHE (U3

MpHU3HAKa) O MEePICHIUKYIIPHOCTH
IJIOCKOCTH, KOTOpask MEePIEHAUKYIIIpHA
MPSMOIA, 10 KOTOPOU MepEeCceKaroTCs JBE
IJIOCKOCTHU, ATH TIOCKOCTSIM.

Joka3bIBaTh yTBEPKICHUS O €T0
CBOIICTBAX; TEOPEMY U CJIEIICTBUE U3 HEE
0 TMarOHAIAX MPSMOYTOIBHOTO
napajvieienurena.

Pemath crepeoMeTpuyecKue 3a1aum,
CBSI3aHHBIE C TIEPIICHANKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEH, HCTIOIB3YS
TUTAHUMETPUYECKHE (PaKThl U METOIBI.

IIpoBoaNTH JIOTUYECKN KOPPEKTHEIE
JIOKa3aTeNbHBIE PacCyKICHUS ITPU
pelIeHNN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C MIEPIEHINKYISIPHOCTHIO
IJIOCKOCTEM.

AHATU3UPOBATH U MOJEJIMPOBATH
Ha SI3bIKE TEOMETPHH PEaTbHbBIE
CUTYaIliH, CBSI3aHHBIE C
TMEPNCHAUKYIIAPHOCTBIO MTPAMBIX U
IJIOCKOCTEM.

HccnenoBaTh MOCTpOSHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOIH30BAHUEM
anmapara anreopsl.

Pemiath npukiagHbIe 3a/1a9H,
CBSI3aHHBIE C HAX0XKJIEHUEM
Tr€OMCTPUUCCKUX BECIIMYMNH

MHoOrorpaHHuKH
(7)

Cucremarusanys 3HAHHN:
MHOrorpaHHuK 4 €ro 3JeMeHTBHI.
IMupamuna. Bunel nupamun.
[IpaBuibHas nupamuaa.

[Tpuzma. [psmas u
HakJIOHHas npu3Msbl. [IpaBunsHas
npusma. [psmoit

PadoraTth ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JICNATh 3aMEYaHusl,
KOMMCHTapHH.

AHAIM3UPOBATDH PEIICHHUE 331a4H.

PucoBaThb BBINTyKIIbIE
MHOTOTPAHHUKH C 33JJaHHBIMH
CBOWCTBAMM; BOCCTAHABJIMBATH OOIIHIHA




napaneenuIesa,
MPSIMOYTOJIBHBII
napauenenumen, Kyo.

Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHBIE U
MOJIYIIPaBUIIbHBIC
MHOTOTPaHHUKH

BH/I BBITYKJIOTO MHOTOT'PaHHUKA 110 JBYM
€ro MPOEKUUIM.

Jloka3pIBaTh CBOMCTBA BBIYKJIOTO
MHOTOTPaHHHKA.

PucoBarsb BHITyKIIbIE
MHOTOTPaHHUKHU C Pa3HOM 3ilsiepoBOMH
XapaKTEepUCTUKOM; MCCJIe0BATH
BO3MOKHOCTH NOJIYYEHUS PE3YIIbTATA NIPU
BAPbUPOBAHUU TAHHBIX.

Joka3bIBaTh CBOICTBA NMPAaBUIbHBIX
MHOrorpanHukoB. IlianupoBaThb
MOCTPOEHUE IPAaBUIIbHBIX
MHOT'OIPaHHHUKOB Ha MIOBEPXHOCTAX
JIPYTUX MPAaBUIBHBIX MHOTOTPAHHUKOB

BekTtopsl B
NPOCTPAHCTBE
(13 9)

[Tonsarue BekTOpa HA
IJIOCKOCTH U B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB,
MIPaBUJIO MapajuIesienuIe a,
YMHO>XEHHE BEKTOpa Ha YHCJIO,
pas3JoXeHne BEeKTopa Mo 0a3ucy
TPEX BEKTOPOB, HE JICXKAIINX B
OJHOU IIOCKOCTH.

CkansipHOe IPOU3BEACHHUE,
BBIYMCIICHHE YTIJIa MEXIY
BEKTOPAaMHU B TIPOCTPAHCTBE.

[Ipocreiive 3agaun ¢
BEKTOpaMHU

AKTyanu3upoBath (hakThl U METOIbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOIUTEH AHAJIOTHH.

OnepupoBaTh NOHSITUSIMU: BEKTOP
Ha IUIOCKOCTH U B IPOCTPAHCTBE;
KOMIUIaHapHbI€ BEKTOPHI. [IpuBOoIUTH
MpUMEPhI PU3NYECKUX BEKTOPHBIX
BCITMYHH.

OcBauBaTthb ITpaBUJIa BHIMOJTHEHUS
NEUCTBUH CIIOKEHHUS U BEIYUMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA HA YUCIIO.

Joka3bIBaTh NpU3HAK
KOMILJIAHAPHOCTH TPEX BEKTOPOB.

Joka3bIBaTh TEOpEMY O Pa3IOKEHUU
000r0 BEKTOpa Mo TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM.

IIpuMeHsATH TIpaBUiIa BHIIOTHEHIS
JEWCTBUH CIIOKESHHUSA M BEIYMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA Ha YUCIIO
P PEIICHUH 3a71a4.

HaxoauTh KOOpIMHATHI BEKTOpPA B
JTAHHOM 0a3HCce U CTPOUTH BEKTOP TIO €T0
KOOPAUHATAM.

BcenomuuTh omnpeieneHue
CKQJIIPHOTO YMHOKEHHS U €T0 CBOMCTBA.
BBIYucnsaTh € MOMOIIBIO CKATISIPHOTO
YMHOXXCHUS ITTUHBI BEKTOPOB, YIIIBI
MEXy HIMH, yCTaHABIINBATh
MEePIEHANKYIIPHOCTh BEKTOPOB.

AHaJIU3UPOBATH U MOAETUPOBATH
Ha SI3bIKE TEOMETPUH PEeaTbHEIE
CUTYaIluH, CBSI3aHHBIE ¢ (PU3UYECKUMU
BEKTOPHBIMU BEJIMUUHAMU.

Hcnonb30BaTh pHU pelieHNH 3a1ad,
CBSI3aHHBIX C BEKTOpaMH B IIPOCTPAHCTBE,
TUTAHUMETPUYECKUE (PAKTHI M METOTBI

JABukenust
(CR))

JBM>KEHUA MPOCTPAHCTRA.
Orobpaxenus. J[BIKeHHS 1
paBeHcTBO ¢uryp. O6mue
CBOMCTBA JIBIKEHHI. BB
JIBIOKEHUH: TapaiIeIbHbIN
MEPEHOC, ICHTPATbHAS
CUMMETpHUS, 3epKaIbHAS

CBo0oaHO onepupoBaTh
MOHSATHSIMH: OTOOpaKCHNE
MPOCTPaHCTBA Ha ce0sl, ABIKCHNE
MPOCTPAHCTBA; LIEHTPaJIbHAs, OCEBasi U
3epKajbHasi CAMMETPHH, apaJlIeIbHbIA
MIEPEHOC; PaBEHCTBO U moxodue Guryp.




CUMMETPHUS, IIOBOPOT BOKPYT
npsmoit. [IpeobpazoBanus
nonobus. [psmas u cdhepa
Diinepa.

I'eomeTpuyeckue 3a1auu Ha
MIPUMEHEHHUE JIBIKCHHS

Jloka3bIBaTh YTBEP)KICHHUS O TOM,
YTO LEHTpPAJbHAsA, 0CEBas U 3epKaJIbHAsS
CUMMETPUH, MapayieIbHbBIA epeHoC
ABJISIFOTCS ABIKCHUAMU. BBINOIHATD
peoOpa3oBaHus MTOTO0US.

OnepupoBaTh NOHATHSMH: TIPSIMAst
u cepa Diinepa.

Pematn reoMeTpruieckue 3a1a9u C
HCTIONIb30BaHNEM JBIKECHHH.

Hcnoab3oBaTh NpH pelIcHUH 3a1a4
JBWKEHUSI TPOCTPAHCTBA U MX CBOMCTBA.

CpaBHHMBATh U AaHAJU3HPOBATH
YTBEPXKJICHHUS C IIEJTBIO BBIBICHUS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIIeHUN.

HccenenoBaTh MocTpOCHHBIE MOJIEIH.

Hcnoab3oBaTh nH(poBbIE pecypebl

11 kiaace

Ha3zBanue pasgena
(TeMBI) Kypca
(K0JIM4€eCTBO YaCOB)

OcHoBHOE CoICpKaHue

OcHOBHBIE BUIbI AeATEJIHLHOCTH
ydanuxcs

AHaJIuTHYECKASA
reoMeTpus
(15 9)

[ToBTOpEHUE: KOOPJIUHATHI
BEKTOpa Ha IUIOCKOCTH H B
MIPOCTPAHCTBE, CKaJIIpHOE
NIPOU3BEICHHUE BEKTOPOB,
BBIYKCIICHHE yria MEXIY
BEKTOpaMH B  IPOCTPAHCTBE.

VYpaBHEHHE MPSIMOH, IPOXOAAIIEH
yepes /1B TOUKH.

YpaBHeHue MJIOCKOCTH,
HOpPMaJlb, YPABHEHHE IIJIOCKOCTH B
OTpe3Kax

BekropHoe  mpou3BEACHMUE.
JIunelinele HEpPABEHCTBA,
JMHEWHOE MPOrpaMMUpPOBaHUE

AHanuTHyeckue METO/IBI

pacuéra yriia MexAy MpsIMBIMH U
IUIOCKOCTSIMA B MHOT'OI'PaHHUKAX.
®opMmysa pacCTOSIHAA OT TOUKH JI0
IIJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccrosHuil OT
TOYKM JI0 IUIOCKOCTH B KyOe H
MIPaBUIBLHOW NUpaMUe

AkTyanm3upoBath (GakThl W METOIBI
TJIAHUMETPHH, peneBaHTHBIC TEME,
MIPOBOIUTEH AHATIOTHH.

CBoauTh [JEHCTBUA C BEKTOpaMHU K

AHAJIOTUYHBIM JEHCTBUSM c ux
KOOPJIMHATaMU.
Bcennomuuts OIIpEJEIICHHE

CKAJIAPHOI'0 YMHOXCHUSA U €ro CBOIICTBA.

Bpluncnars ¢ TOMONIBIO  CKAJISIPHOIO
YMHOXCHUA  JJIMHBI BCKTOPOB, YIJIbL
MEXIY HUMH, yCTaHABJIUBAaTh

MEPIEeHIUKYISIPHOCTh BEKTOPOB.

BbiBoguTh ypaBHEHHE IUIOCKOCTH U
¢dbopMyily paccTOsiHHS OT TOYKM [0
MJIOCKOCTH.

Pemath 3a/a4w, coueras
KOOPJMHATHBIA U BEKTOPHBINA METOMBI.

IIpoBoauTE JOTMYECKH KOPPEKTHHIE
AOKa3aTeJbHble  pacCcyXJAeHUuss TpH
pEelIeHN: TeOMETPHYECKHX 3ajad  Ha
MPUMEHEHUE  BEKTOPHO-KOOPJIUHATHOTO
MeTo/a.

AHAJU3UPOBATH 1 MOJIEJIMPOBATH HA
SI3IKE TEOMETPHUHM pEalbHbIE CHUTYyallVH,
CBA3aHHbIE BEKTOPAaMH U KOOPAWHATaMH.

HccnenoBaTh MOCTPOESHHBIE MOJIENH,
B TOM 4HCI€ U C HCIOJIB30BAaHUEM
amnmapara anreopsl.

Hcnoas3oBatn
IIPOTPaMMBI.

3HAKOMHTBCSI C UCTOpPHEH DPa3BUTHS
MaTEeMaTHKU

KOMIIBIOTCPHBIC




IloBTOpEHME, CeueHnst  MHOTOTPaHHMKOB: CTpouts cedyeHusl.
00001menne CTaHJapTHbIE  MHOTOTPaHHHKH, Pemath crepeoMeTpuuecKue 3amadu
cucTeMaTU3alus METOA  CJEOOB, CTaHIAapTHHIC | HA  JOKA3aTeIbCTBO  MAaTEMaTHUYECKHX
3HAHMIT TUIOCKOCTH, TIepecedeH sl IPSIMBIX | OTHOLICHUH, HaXOXXICHUE
(15 yacos) Y TJIOCKOCTEH T€OMETPUYECKUX BEIWYHMH (IJINH, YTIIOB,
[TapammenpHble  TpsMBIE U | TUIOMAACH, 00BEMOB).
TUIOCKOCTH: napanjienabHbIe Hcnoab3oBaTh npu peleHnn
ceueHMs, pacyéT OTHOLICHWH, | CTEPEOMETPUUECKUX 3a1a4
YTIBI MEXKAY CKPEIIUBAIONIUMICS | ITIAHUMETPHUIECKUE (PaKThl 1 METOIBI.
NPSAMBIMU IIpoBoanTHL JOrMYECKH KOPPEKTHHIC
[lepnieHTUKyIspHBIE TPSAMBIE | JOKa3aTeNbHBIE paccyKaeHus npu
Y TUTOCKOCTH: CTaHAApPTHHIE Maphl | PEIIEHUHN CTEPEOMETPUIECKHX 3a/1a4.
MIEPIICHIUKYISPHBIX TIOCKOCTEH CpaBHUBaTb W aHAJIM3UPOBATH
u MIpAMBIX, CUMMCTPHHU | p€aJIbHbIC CUTyalluu u BBISBIIATD
MHOTOTPaHHUKOB, TEOPEMa O TPEX | BOBMOXKHOCTh €€ MOJEIUPOBaHUS Ha
TIEPIICHINKYIISIPaX, BBIYUCICHHUS | S3BIKE TEOMETPHUH.
JUTMH B MHOT'OTPaHHUKAX MoneaupoBaTh pealbHYIO CUTYAIHIO
[ToBTOpenue: IUIOIIA/IA | HA S3BIKE TEOMETPHH M HCCJIeJ0BaTh
MHOTOYTOJBHHUKOB, (DOPMYIIBI IS | IOCTPOCHHBIE MOJETH, B TOM YHCIE U C
TIoIIa e, coo0OpakeHUs1 | UCMIOJIB30BaHUEM ammapara aireopsl.
noo0us.. Hcnoab3oBaTh KOMITBIOTEPHBIE
[Tnowmanu CEUECHHI | MpOrpaMMBbl NPU PELLIECHUU 3aa4.
MHOTOTPaHHUKOB: TUTOMIA T
MOBEPXHOCTEW, pa3pe3aHus Ha
YaCTH, COOOpaKEeHHUs IOJO0US
00Bém O0béM Tena. O6peMm Cgoboano ONepupoOBaTH
MHOTOIrpaHHHKA NPSMOYTOJIEHOT'O NOHATUSIMH:  00BEM  Tema, 00BEM
(17 v) napajienenunena. 3amgadd 00 | MPSMOYTOJBHOTO MapaljIe/ICIIHUIIE 1A,

YABOCHUU Ky0a, O KBaaparype
Ky0a; O TPUCEKIINH yTJia.
CrepeomeTpuueckne 3ajadu,

CBSI3aHHBIE C 00BEMOM
MIPSIMOYT'OJIBHOTO
napajuiesienumena.

[Ipuknannsie 3aJla4u,
CBSI3aHHBIE C BEIYHCJIICHUEM
00BéMa MPSIMOYTOJIBHOTO
napajuiesienumesna.

OO0BEM MPSIMOi1 TPU3MBIL.

CrepeoMeTprieckue 3a/au,
CBSI3aHHBIE C  BBIYHCICHUEM
00BEMOB OpsIMOM ~ TIPU3MBL.
[TpuknanHble 3212491, CBA3aHHBIE C
00BEMOM TIPSIMOI TTPU3MBI.

Brruncnenne o0bEMOB TEn C
MOMOIIBIO OTIpeeNIEHHOTO
uHTerpana. OOBEM HAKIOHHOM
MPU3MBIL, TTHPAMHU/IBI.

dopmysia 00bEMa TUPaAMUIBI.
OTtHoeHre 00bEMOB MUPAMUJL C
0OIIINM yTTIOM.

CrepeomMeTpudeckne 3a7adu,
CBSI3aHHBIC c o0bEMaMu
HaKJIOHHOM IIPU3MBI, TUPaMUIbI.

ITpuknanHble 3a1a4u 10 TEMeE
«O0BEMBI  TE», CBSI3aHHBIE C

DopMyIHPOBATH
CBOIicTBa 0OBEMOB.
Joka3biBaTh TeopeMy 00 00BEMe

OCHOBHBIC

IPSIMOYTOJIBHOTO napaJulesienumnea,
CJIEZICTBUS U3 HEE.
Paspesarn MHOTOI'PaHHUKH,

MEpEeKIaAbIBATE YaCTH.
Pematnp CTCPECOMCTPUYICCKUC 3aaavH,

CBSI3aHHBIE C BbIUMCICHHEM 00BEMa
MPSIMOYTOJIEHOTO napaJulesnenumea,
MIPU3MBIL.

CpaBHUBaTb M  aHAJIU3HPOBATH
YTBEPXKACHUA C [EJbI0  BBISBICHUS

JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXaeHuM.

AHAIM3UPOBATH W MOAEJIHPOBATH
Ha SI3bIKE TCOMETPHHU PeajbHbIC CUTYAIlUH,
CBSI3aHHBIE C O0BEMOM MPSMOYTOJIBHOTO
napanieenue/ia, MPU3MbI, MTUPAMHIBL.

HcenenoBaTh OCTPOSHHBIE MOJIEIH,
B TOM 4HCIE€ U C WCIOJIB30BaHUEM
amnmapara anreophl.

BbIBOIUTH OCHOBHYIO MHTETPAJIbHYIO
dhopMyITy U BEIYUCIICHHS 00HEMOB TETI.

Joka3piBaTh TeopeMy 00 o00BéMe
HAKJIOHHOM  TpHU3Mbl Ha  IpHUMEpe
TPEYroIbHON MPU3MBI u JUTS
MPOU3BOJIBHOM MPHU3MBI.




00BEMOM  HAKJIOHHOH TPHU3MBEI,
MUPaMHIBL.

Joka3piBaTh Teopemy: 00 00BEMe
nUpaMuibl, HOPMYITUPOBATH CIACICTBHUS U3

[Ipumenenune 00BEMOB. | Hee: 00BEM  yCeu€HHOW  MHpaMUJIBL.
Beuucnenne  pacctosHUs 110 | BeiBoguTe Qopmyny Ui BBIYHCICHUS
IJIOCKOCTH 00BEMOB yceuéHHON MTUPAMHUJIBI
Tena BpallleHusl. Hunmuaapuueckas CBobGoaHo OnepupoBaTh
Cdoepa " 1Iap. | IOBEPXHOCTH, o0pasyromue | NOHATUSIMH: HWIMHIPAYECKAs
KomoOnnanus TeJ | UWIMHIPUYECKON MOBEPXHOCTH. MTOBEPXHOCT, LMTHHID. Hzyuatb
BpallleHus " Hununnp. [psiMoit kpyroBoit | cnocoObl MOMYYEHUS UIMHAPUYECKON
MHOIOTPAHHUKOB mHHAp. [Imomans NOBEpXHOCTH | MOBEPXHOCTH, WIIMHAPA.
(24 9) LUIUHAPA. N300paxkaTs IMIUHIAP U €70 CEUEHUS
Konuueckas  MOBEpXHOCTb, | MIOCKOCTHIO.
oOpasyromue KOHHYECKOH CBobGoaHo OIepupoBaTh
noBepxHocTH. Konyc. CeueHue | NOHATHAMH: KOHHYECKAs IMOBEPXHOCTb,
KoHyca IJIOCKOCTBIO, | KOHYC, YyCe4€HHbIM KOHyc. M3yuats
napauieabHOU TUIOCKOCTH | CITIOCOOBI MOJTy4YEHUS KOHHYECKOU
OCHOBaHMs. YCEUEHHBIH KOHYC. | IOBEPXHOCTH, KOHYCA.
N3o0paxenne KOHYCOB u MN300paxkaTh KOHYC U €ro CeueHUus
yCEUEHHBIX KOHYCOB. IJIOCKOCTHIO, MPOXOASIIEH yepe3 och, U
[Tnowans OOKOBOI | TIOCKOCTHIO, IEPIICHANKYIISIPHOM K OCH.
TOBEPXHOCTHU 51 TOJTHOM BoeiBoauTh (hopmyibl JUIsL
IIOBEPXHOCTHU KOHYCA. BBIUUCIICHHS ~ OOKOBOM HW  TIOJNHOWM
CrepeoMeTpUUECKHE 33Ja4d | TOBEPXHOCTEH TeJl BpalllCHUS.
Ha JOKa3aTeIbCTBO u Pemate crepeoMeTpruyecKHe 3aauH,
BBIUMCIICHHE, [IOCTPOCHUEM | CBSI3aHHBIE  C  TeJaMd  BpAICHHUS,
CEYEeHNH IMINHAPA, KOHYca. HaxOKACHUEM IUlomand OOKOBOH U
IIpuxnanssle 3aJlau, | IOJHOM  IOBEPXHOCTH, IOCTPOEHUEM
CBSA3aHHBIE C IIWINHAPOM CEYEeHHH.
Coepa n map. Hcnonbp3oBaTh Tpu perieHduu 3aaad

Ilepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanume mapa u
cheppl  IIOCKOCTBIO. Bug
n300pakeHue mapa.

VYpaBuenue cepsl. Ilnomans
cepsl U € yacTeit.

Cummerpus cdepsl U mapa.

CTepeOMeTpH‘{eCKI/Ie 3aJa4u
Ha J0Ka3aTecIbCTBO nu
BBIYHCJICHUC, CBsI3aHHBIC co

chepoit U mIApOM, TOCTPOESHUEM

UX CEUYCHUH IIIOCKOCTHIO.
[Tpuknannsie 3aJ1a4u,

CBsI3aHHEIE cO c(hepoli u mapom.
[ToBTOpEHUE: OKPYKHOCTH Ha

IIJIOCKOCTH, BBIYUCJICHUA B
OKPY)KHOCTI/I, CTaHZIapTHBIe
moa00us

Paznuunpie KOMOMHALIMK TET
BpalIeHUs] 1 MHOTOTPaHHUKOB.

Bamaun mo Teme «Tema wu
MTOBEPXHOCTH BPAIICHUSD»

IUTaHUMETPUYECKHUE (PaKThl U METOJIBI.

CpaBHuUBaTh W  aHAJM3HPOBATH
YTBEPXKACHHUA C LEJbI0  BBISBICHUS
JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXJIeHUH.

AHaJIM3UPOBATh U MOJIEJINPOBATH

Ha SI3bIKE TEOMETPHUHU peajIbHbIE CUTYAaIHH,
CBSI3aHHBIE C KOHYCOM U LIMJIMHAPOM.

HccaenoBaTh 1OCTpOEHHBIE MOJEIY,
B TOM 4YHCIE€ W C HCIOJIb30BaHUEM
anmapara anreopsl

AKTYaJIM3UPOBATh (PaKTbl U METOJBI

IIJIAaHUMETPUH, PEICBAHTHEBIC TEME,
NMPOBOANTH AHAJOTHH.

Csobogno ONepupoOBaTh
NOHSITHSIMH: cdepa W 1iap, IEHTP,
paaunyc, tuameTp cdepsl U mapa.

HccnenoBatb B3aMHOE
pacnosnoxxenue chepbl U IIOCKOCTH.

®opMyanpoBaTh orpeiesieHne

KacaTeJbHOH IIOCKOCTH K cepe.
Joka3bIBaTh TEOpEMBI O CBOMCTBE U
MIPU3HAKE KacaTeIbHOU TIIOCKOCTH.
BuiBoguTth opMyITy IS BEIYUCIICHUS
oAy cepsl yepes panuyc chepsl.
Pemath crepeoMeTpudecKkue 3amadm,
CBsi3aHHBIE CcO cdepoit w  mIapowm,
HaXOXJICHUEM TuIOmaa cdepbl U e




YyacTei, MOCTPOCHUEM CeueHHH cepbl U
nrapa.

AHaJIM3UPOBATH U MOAEIHPOBATH HA
SI3BIKE TEOMETPUH PEalbHBIC CHUTYaIlVH,
CBSI3aHHBIC C MITAPOM U CHEPOH.

Pemath nipocThie 3a1a4H, B KOTOPBIX
(UTYPHUPYIOT KOMOUHAITUY TEJI BPALCHUSI
Y MHOTOI'PaHHUKOB.

Hcnoab3oBaTh Npu pelieHUH 3ajad,
CBA3aHHBIX CcO cdepoil U  Imapom,
TUTAHUMETPHYECKUE (PAKTHl M METOIBI.

Pemartb crepeoMeTpuveckue 3aaauu,
CBS3aHHBIE C  TellaMH  BpAaIICHUS,
MOCTPOCHUEM CEUYCHHUH TeNl BpalICHUs, C
KOMOWHAIMSAMH  TEJ  BpalIeHUs U
MHOTOTPAHHUKOB.

I[IpoBoauTH JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeNbHbIC paccyxIeHus pu
peleHun TEOMETPUUYCCKUX 3ajad,
CBs3aHHBIX C MEPIICHAUKYIIAPHOCTBIO
IIJIOCKOCTEH.

AHATU3MPOBATH U MO/IEJIHPOBATH Ha
SI3bIKE TEOMETPHUU pEaNbHBIC CHTYalluH,
CBsI3aHHBIC C MHOTI'OIpaHHHUKAMU.

HcenenoBaTh MOCTPOCHHBIC MOJICITH,
B TOM 4HCIC M C HCHOJIb30BAHHEM
anmapara anreopsl.




Inomann
NOBEPXHOCTH U
00BEMBI KPYTJIBIX TeJ
9 9)

O0vém 1mnuHgpa. Teopema
00 00BEMeE PSAMOTO ITHITHHIIPA.

ITnomanu OOKOBOM U IOJIHOM
MOBEPXHOCTH LUIIMHIPA.

Brruncnenne o0bEMOB TEN C
TTOMOIIBIO OIPEIIEIIEHHOTO
uHTerpana. O0bEM KoHyca.

ITnomanu OOKOBOM U IOJIHOM
MTOBEPXHOCTH KOHYCA.

CrepeoMeTprieckue 3a/ayu,
CBS3aHHBIE C  BBIYHMCICHUEM
00BEMOB IMIHHIPA, KOHYCA.

[Ipuxmagaple 3ama4n MO Teme
«O0BEMBI u IUIOIIA N
MIOBEPXHOCTEH TeJl.

O0béM 1mmapa W IIAPOBOTO
cekropa. Teopema 00 o00BEME
miapa. [Inomanb chepsl.

CrepeomeTpuyecKue 3a7add,
CBs3aHHbIC C BBIYUCIICHUEM
00BEMOB mapa, HIapoOBOTO
CErMeHTa, IapoBOTO CEKTOpa.

[Ipuxmagaple 3ama4n MO TeMe

«O0BEMBI  Tell», CBSI3aHHBIC C
00BéMOM Tmapa W IDIOMIAJBIO
cepsl.

CooTHOIIEHUS MEXITY
IJIOMIaAsIMA ~ TIOBEPXHOCTEN U
00BEMaMHU TTIOJOOHBIX TE.

ITogo0HBIE TEIa B
MIPOCTPAHCTBE.

Usmenenne o6v€ma  mipm
OI00uH.

CrepeomeTpuueckne 3ajadu,
CBSI3aHHBIE C  BBIYHCICHHEM
00BbéMOB TE€I M IUIOLIAAeEH
MOBEPXHOCTEN

CgoOogno OnepupoBaTh
NOHATHSIMH: O00BEM Tenma, IUIOMIAIb
MOBEPXHOCTH.

DopMyIHPOBATH OCHOBHEIE

cBOiicTBa 00BEMOB.

Joka3biBaTh TeopeMbl: 00 00BEME
TUIMHIPA; 00 00bEMe KoHyca. BhIBOIUTH
dbopMyNl  JUIS  BBIYMCICHUSA 00BEMaA
YCEUEHHOTO KOHYCa.

HceaenoBaTs mOCTpOSHHBIE MOJEIH,
B TOM 4YHCI€ H C HCHOJIB30BAaHHEM
arapara anreOpsl.

3HATH BO3MOXXHOCTH PEIIEHUS 3a/1a4
Ha IIOCTPOCHHE LHMPKYJIEM U JIMHEHKOM,
0 KJIACCUYECKHUX HEepa3pelnMbIX 3a/1avax.

CBobGoaHo OIepupoOBaTh
MOHSAITUSIMH: IIAPOBOH CETMEHT, IAPOBOM
CJIOW, WIApOBOM CEKTOp, OCHOBAaHUE W
BBICOTA CETMEHTa, OCHOBaHHE M BEHICOTA
[IapOBOTO CIIOSL.

BeiBoauTH thopmyIbl JUTS
HaXO0XKIEHUS 00BEMOB IapOBOTO
CerMeHTa, MIApPOBOTO CEKTOpa, TUIOIIATH
chepsl.

Joka3piBaTh TeopeMy 00 o00béMe
mapa.

Pemartb crepeoMeTpuveckue 3aaauu,
CBsI3aHHBIC C OOBEMOM IlIapa, IIAPOBOIO
CerMeHTa, IIapOBOT0 CEKTOPA, TUIOMIAIbI0
chepsl.

CpaBHUBaTh ¥  aHAJIU3HPOBATH
YTBEPXKACHUS C [EJbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIEHUM.

AHATU3MPOBATH U MO/IEJIMPOBATH HA
S3BIKE TEOMETPHH pealbHble CHUTYallHH,
CBsI3aHHBIC C OOBEMOM IlIapa, IIAPOBOIO
CerMeHTa, 1apoBOTrO CETMEHTa,
TI0MIanb0 chepsl.

CBo0ogHO oneprpoBaTh NMOHATHEM:
Mo/J0OHBIE TeJIa B IPOCTPAHCTBE.

Boruueasate 00bEMBI TN C TOMOUIBIO
omnpeeIEHHOr0 HHTErpaa.

Pemartb crepeoMerpuveckue 3aaauu,
CBS3aHHBIE C COOTHOIICHUAMU MCEKIY
IUIOIIAASMHU TIOBEPXHOCTEH M 0O0BEMaMu
MMOJOOHBIX TE.

IpoBoanTL NOrMYECKH KOPPEKTHEIC
AoKa3aTeJbHbIe  PacCy:KIeHUs  IpU
peLeHnn TeOMETPHUUYECKHX 3ajad,
CBSI3aHHBIX C BBIYUCIEHNEM OOBEMOB TEII C
MOMOIIBIO  OMPEAeNEHHOTO HMHTETpana,
HaxXxOXACHWEM  COOTHOLICHUS  MEXIY
IJIOMAIMA TTOBEPXHOCTEH M 00BEMaMHU
MMOXOOHEBIX TEII.

AHATU3MPOBATH U MO/IEJIMPOBATH HA
SI3IKE TEOMETPHH pealbHble CHUTYaIlHH,




CBSI3aHHBIE C 00BEMAMU U MNMOBCPXHOCTIMU
TCJI, HAa 1OKA3aTCJIIbCTBO U HA HAXOXACHUC
reOMCTPUUCCKUX BCIIMYMNH




MoBTOpEHME,
00001IEHne
CHCTEMATH3ALMSA
3HAHHUH

(254)

Ob6o6maromiee
MOHATUH M  METONOB  Kypca
reOMETpUN 10-11 KJIACCOB,
CHCTEeMaTH3allMsl 3HAaHUH.

Ucrtopus pa3BUTHS
CTEpEOMETPUN KAK HAyKH U €€
pOJIb B PAa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

MMOBTOPCHHUC

Pemate crepeomeTpuueckue 3agauu
Ha  JIOKa3aTeIbCTBO  MAaTEMaTHYECKHUX
OTHOLICHUH, HaxO0XJICHUE
TCOMETPUYCCKUX BEJIUYMH (IJIMH, YTJIOB,
mIomaneii, 00bEMOB).

Hcnonb3oBath npu pelIeHun
CTEPEOMETPUUECKUX 3a1a4
TUTAHUMETPHYECKUE (PAKTHI U METOIbI.

IIpoBoauTh JOTHYECKH KOPPEKTHHIE
JIOKa3aTelbHbIE paccy>KIaeHus npu
pelieHnn CTEPEOMETPUUCCKHUX u
TUTAHIMETPUYECKUX 3a]1ad.

CpaBHUBaTb M  aHAJM3UPOBATH
PpCaJILHBIC CUTyalluu u BBIABIIATH
BO3MOXKHOCTh €€ MOJEIMPOBaHUS Ha
SI3BIKE TEOMETPHH.

MopeanpoBaTh peajlbHyI0 CUTYaIHI0
Ha S3BIKE TCOMETPUU U MCCJAEA0BATH
MMOCTPOCHHBIE MOJIETH, B TOM YHCIE U C
WCTIOJIb30BaHHUEM arapaTa alreOpsbl.

Hcnons3oBaTh KOMIIBIOTEPHBIE
MIPOTrpaMMBbl IPU PEIIEHUH 3a4a4.
Honyyarb npeacTaBjieHne 0

TEOMETPUHU KaK O pa3BHUBAIOIICICS HayKe,

Hccaeayomen OKPY>KaroInn MHD,
CBS3aHHOM C pEaJIbHBIMH OOBEKTaMH,
[IOMOTaroLIEen peluTh peayibHbIE
KN3HCHHBIC CUTyauun 0 poin
CTEPEOMETPUH B Pa3BUTHU COBPEMEHHBIX
HWHXCHCPHBIX u KOMIIbIOTEPHBIX

TEXHOJIOTUH




