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MNOACHUTEJ/IbBHASA 3AIIMCKA
HEJIM U3YYEHUA YYEBHOI'O KYPCA

I'eomeTpus sBIsIETCS OAHUM M3 0A30BBIX KypcOB Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUs, TaK Kak
o0ecrieyrBaeT BO3MOXHOCTh M3YyYEHMsI AUCLUUILIMH €CTECTBEHHOHAYYHOW HAIpPABJIEHHOCTU U IPEAMETOB
ryMaHUTapHOro nuKiIa. ITockosbKy jormyeckoe MbllUieHHE, (GOPMUPYEMOE IMPU HU3YdEHHH OOydJarolWMUCs
MOHATUNHBIX OCHOB TE€OMETPUHU, IpPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU IEMOYKU JIOTHYECKHX
YIBEPXKJIEHUW TIPU PELIEHUH TIEOMETPUYECKUX 3ajad, YMEHUE BBLABUIATH M ONPOBEPraTh IMIIOTE3bI
HEMOCPEICTBEHHO HCIOJB3YIOTCA IPH PELICHUWM 33Ja4 €CTECTBEHHOHAYYHOIO IMKIA, B YaCTHOCTH
(u3nyeckux 3aaad.

Lens ocBoeHHMS HporpaMmbl ydeOHOro Kypca «l'eoMeTpus»» Ha YIIIyOJEHHOM YPOBHE — DPa3BUTHE
WHJIVBUIyaJIbHBIX CIOCOOHOCTEN 00Y4aroLMXCsl IPU U3y4€HUH TE€OMETPHH, KaK COCTABJISAIONIEH MPEeIMETHOM
obmnactu «MaremaTHka U HHOpMaTHKa» yepe3 obecreyeHue BO3MOKHOCTH TPUOOPETEHNUSI U UCIIOIb30BAHUS
Oosee MIyOOKMX TEOMETPUUYECKHX 3HAHMM W JAEeHCTBUH, CHEUU(PUYHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCIENHOTro MpodeccHoHaIbHOr0 00pa3oBaHus, CBA3aHHOTO C UCIOJIB30BAHMEM MAaTEeMaTHKH.

[lpuopuTeTHBIMU 3aladyaMU  Kypca TI€OMETPUM Ha YIIYOIEHHOM YpPOBHE, DPACHMPSIONMMH U
YCHIIMBAIOIIMMHU KypC 0a30BOTO YPOBHSI, SIBIISFOTCS:

® pacuMpeHHE TMPEACTaBICHHUS O TEOMETPUM KaK YacTH MHPOBOW KyIbTypsl M  (popMupoBaHHe

OCO3HaHHUS B3aUMOCBSI3U TEOMETPUHU C OKPYXKAIOIIMM MHUPOM;

¢ opMupOBaHME NMPEACTABIECHUS O MPOCTPAHCTBEHHBIX (IUIypax Kak O BaKHEHIIMX MaTeMaTHYECKHX
MOJIEJISIX, MMO3BOJISIONIMX ONMMCHIBATh U M3y4aTh pa3HbIE SIBJICHUS OKPYKAIOILErO MUpPA; 3HAHUE MMOHATUHHOIO
anmnapara 1o pasaeny «CTtepeoMeTpus» MIKOJIBHOIO Kypca T€OMETPUH;

¢ fopMupoBaHHE YMEHHS BIIQJETh OCHOBHBIMH HOHSTHUAMH O IPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBOMCTBAMHM; 3HaHHUE TeopeM, GOpMYIl U YMEHHE UX IPUMEHATh; YMEHUS JOKA3bIBaTh TEOPEMBI U
HaXOJUTh HECTaHJapTHBIE CIIOCOOBI PeIieHUs 3a/1a4;

e (opMHpOBaHWE YMEHHS PACIIO3HABATH HA YEPTEKaX, MOJCISAX U B PeabHOM MHUPE MHOTOTPaHHUKU H
TeJa BPALICHUS; KOHCTPYHPOBAaTh FEOMETPUUYECKAE MOJIENIH;

¢ jopMupOBaHUE MMOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO ITOCTPOCHUSI MaTEMAaTUUECKUX TEOPU;
(opMHpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH MPU MPOBEICHUH PACCYXKICHUI;

¢ popMupoBaHHE YMEHHUs BJIAJETh METOAAMH JOKA3aTENbCTB U AITOPUTMOB pEILCHUS; YMEHUS HX
IIPUMEHSATD, IIPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHUS B XOJE PEILCHUs CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C
MPaKTUYECKUM COJEepKaHUeM; (OPMUPOBAHUE MPEJCTABJICHUS O HEOOXOIMMOCTH [0Ka3aTelbCTB MPHU
00OCHOBaHMM MAaTEMAaTUYECKMX YTBEPKAECHUM UM pOJNM AaKCUOMAaTUKM B IPOBEAECHUM JIETYKTHBHBIX
paccyXIeHUH;

® pa3BUTHE U COBEPLICHCTBOBAHME HWHTEIUIEKTYAJbHBIX U TBOPYECKUX CHOCOOHOCTEN OOydarolmxcs,
[103HABaTEJIbHOM aKTUBHOCTHU, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHHUSI, UHTEpeca K U3y4eHUIO
reOMETpUH;

¢ popmupoBaHre (QYHKIMOHAIBHOM TIPAaMOTHOCTH, PEJIEBAHTHONW TIEOMETPHH: YMEHHS pPAaclo3HaBaThb
MPOSIBJICHUS] TEOMETPUYECKUX MTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX AKH3HEHH bIX CUTYALUSIX U
OpH  W3Y4CHHH JPYrUX Y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBUCHMOCTEH ¥  3aKOHOMEpPHOCTEH,
MOJIEJIMPOBAHUS PEaIbHBIX CUTYallUH, UCCIEAOBAHMUS TIOCTPOESHHBIX MOJIETEH, MHTEPIPETALUU TTOTYYEHHBIX
pE3YyNBTaTOB.

OcHoBHbIE cofiepxkaTenbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax: «[IpsiMble U NJIOCKOCTH B
IIpOCTpPaHCTBE», «MHOrorpaHHukn», «lema BpameHHUs», «BEeKTopbl W KOOPAMHATBHI B IPOCTPAHCTBEN,
«/IBMXKEHUS B IPOCTPAHCTBEN.



CdopmynmupoBannoe B DenepanbHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM CTAHAAPTE CPEIHEro
obmmero oOpa3oBaHusi TpeOOBaHUE «yMETh ONEPUPOBATH MOHATUSAMHUY», PEIEBAHTHBIX TE€OMETPUU Ha
yrayonéaHoMm ypoBHe oOydeHus B10—11 krmaccaX, OTHOCHTCS KO BCEM COJEP)KAaTEIbHBIM JIMHUSAM y4eOHOTO
Kypca, a opMUPOBAHUE JIOTHICCKAX YMEHHH pacipeliessieTcsl He TOJIBKO IO COJIepKaTeIbHBIM JIMHUSAM, HO U
no rogam obOydenus. CojaepkaHue oOpa30BaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3yIbTaTaM OCBOCHUS
[IpumepHoii paboueii mporpaMmbl, paclpeneIEHHBIM MO ToAaM 00y4eHHUsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM,
YTOOBl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpOcaM oOydarolmecs oOpamainch HEOIHOKPAaTHO. DTO
MO3BOJISICT OPTaHHW30BaTh OBJIAJCHUE TCOMETPUUYCCKMMH TIOHSATHSAMH M HaBBIKAMHU IIOCJIEIOBATEILHO U
MOCTYIATEIbHO, C COOJIIOIEHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUATh B OOIIYIO CUCTEMY
reOMETPUYECKUX TMPEACTaBICHUN OOydJaronmmxcs, pacumpsis U yoiyonsas e€, o0pasys MpodvHbIe
MHO>KECTBCHHBIC CBS3H.

[epexon k U3y4eHUIO TEOMETPUHU HA YIITYOIEHHOM YPOBHE TTO3BOJISET:

— co3aaTh yciaoBus st AuddepeHuanuu o0ydeHus, MOCTPOSHHS HHANBUIyalIbHBIX 00pa30BaTeIbHbIX
nporpamMm; 00eCTIeYnTh YDIYOJIEHHOE H3ydeHHWE TeOMETPHHU KaK COCTaBJISIONCH y4eOHOro mpenMera
«MaTtemaTuka;

— MOJTOTOBHUTH OOYUYAIOUMXCS K MPOJOHKEHHIO M3ydeHUs MaTEeMAaTUKU C y4€TOM BbIOOpa Oymyren
npodeccrun, odecrednBasi MPEeMCTBEHHOCTh MEX Ty OOIIMM U MPOodeCCHOHATBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B YuebHoMm miane Ha m3ydeHue yriayonéHHOTo Kypca reomerpuu B 10—11 wimaccax oTBoaMTCS HE
MeHee 3 y4eOHBIX 4acOB B HEJENI0 B TEUCHHE KaXJIOro roja oOydeHHs, BCEro 3a JBa roja OOydeHHs — He
MeHee 204 yqeOHBIX YacoB.

Ilnanupyemblie npeaMeTHbIe pe3yJabTaTbl ocBoeHus IlpumepHoii padoueil mporpaMmMbl (10 roxam
00yueHHs)

OcBoenue yueOHOTO Kypca «l eoMeTpus» Ha YpOBHE CpeAHEro oOIero oOpa3oBaHUs JOJIKHO
o0ecrieunBaTh JOCTHXKEHHE CIIECAYIOIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 kaace

e CB000OAHO ONIEPUPOBATH OCHOBHBIMU IMOHSTUSMU CTEPEOMETPUH TIPH PELICHUH 3a]1a4 U TPOBEACHUU
MaTeMaTU4YECKUX PACCYKICHUH.

e [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX IPU PEIICHUN T€OMETPUUECKUX 3a]1ad.

e KrnaccuduuupoBaTh B3aMMHOE PACIIONIOKEHUE IPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE.

e  (CB00OIHO OTIEPUPOBATH MOHATUSMH, CBI3AaHHBIMU C YIJIAMH B IIPOCTPAHCTBE: MY MPSIMBIMHU B
MIPOCTPAHCTBE; MEXK/TY MPSMOH U MIOCKOCTHIO.

e (CB00OIHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH.

e (CB0OOOAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (MIpU3Ma, MUPaMUJIA, MPSIMOYrOJIbHBIN
napauienenumne, Kyo).

e KrnaccudunupoBaTh MHOTOTPaHHUKH, BEIOMPAsi OCHOBAHHMS ISl KiIacCU (DUKAIUH.

e  (CB00OOIHO OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C CEYCHUEM MHOTOIPAHHUKOB ILJIOCKOCTBIO.

¢  BrINONHATH NapalieNbHOE, IIEHTPAILHOE U OPTOTOHAJIBHOE MPOCKTHPOBAaHUE (UTYP Ha TIOCKOCTH;
BBITIOJTHATH M300pakeHUs (UTYp Ha IJIOCKOCTH.



CTpouTh ce4eHUsI MHOTOTPaHHUKOB PAa3TMYHBIMH METOJIAMH, BBITIOIHSTH (BBIHOCHBIE) TUIOCKAE YEPTEXH
U3 PUCYHKOB IPOCTBIX 00BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHUBY.

BbIumncniaTh miommaaM noBepXHOCTe MHOTOTPAaHHUKOB (ITpU3Ma, MHUPaMHUIA), TEOMETPHUUECKUX TeI C
NpUMEeHEHHEeM GOpPMYIT.

CB0OOOIHO OTIEpUPOBATH MOHSATHAMA: CAMMETPHS B POCTPAHCTBE; IIEHTP, OCh M MJIOCKOCTh CHMMETPHUH;
LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPHI.

CB0OOOHO OMEPUPOBATH MOHATHUSMH, COOTBETCTBYIOLMMH BEKTOPaM M KOOPAWHATaM B IIPOCTPAHCTBE.
BbInonHsTE 1efCTBUS HaJ BEKTOPaMH.

Pemate 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHMYECKMX OTHOIUEHUHM W HAXOXJIEHUE I€OMETPUYECKUX
BEJIMYMH, IPUMEHSS H3BECTHBIC METOJbl MPU PEHICHHH MaTeMaTHYeCKUX 3aJad TOBBIIICHHOTO H
BBICOKOTO YPOBHSI CJIO’KHOCTH.

[TpuMmeHsTH NpocTeille NporpaMMHBIE CPEICTBA M 3JEKTPOHHO-KOMMYHMKAIMOHHBIE CHUCTEMBI MpPH
pELICHUN CTEPEOMETPHYECKIX 3a/1aY.

M3Bnekath, MpeoOpa3oBBIBATH W HHTEPIPETUPOBATH HMHQPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpuyeckux (Urypax, MpeAcCTaBICHHYIO Ha YepTexax U pUCyHKaXx.

[IpuMeHATh MONydeHHBbIE 3HAHUS Ha TPAKTUKE: CPAaBHUBATh U aHAIM3MPOBATh pealbHble CUTYaLlUH,
IPUMEHSTh W3y4EHHbIE MOHATHS B MpPOLECCE MOMCKA PEIICHUs] MaTeMaTH4ecKd c(opMylnupoBaHHON
npoOJieMBbl, MOACTHPOBATh peajbHbIE CHTYAallUH Ha SI3bIKE TE€OMETPUHU, HCCIEAO0BAaTh IOCTPOCHHBIC
MOJETM C HCIHOJB30BAHMEM TIE€OMETPUYECKUX TIOHATUH W TeopeM, ammaparta aiareOpbl; pelaTh
MPAKTUYECKUE 3a7a4M, CBSI3AHHBIE C HAXOXK/IEHUEM TeOMETPUYECKIX BEIHUHUH.

Nmetp npexacTaBieHuss 00 OCHOBHBIX 3Talax pa3BUTHS FEOMETPUM KaK COCTaBHOW 4acTH (hyHIaMeHTa
pPa3BUTHUSA TEXHOJIOTHH.

11 kaace

CB00OOTHO OmMEepUPOBATh MOHITUAMH, CBSI3AHHBIMU C ITUJIUHIPUYECKON, KOHUYECKOW U ChepruUIeCKOM
MOBEPXHOCTSMH; OOBSICHSTH CITOCOOBI TTOTYYCHHUSI.

OmnepupoBatrhb MOHATHIMH, CBSI3aHHBIMH C TEJIAMU BPAILCHUS: LIHMJIMHIIPOM, KOHYCOM, c(hepoil U mapom.
PacnioznaBath Tena BpamieHUs (UIMHID, KOHYC, cdepa U map) v OOBICHATH CIOCOOBI MONYYCHUS TE
BpaIlCHUSI.

KnaccudummpoBaTts B3anMHOE pactoiokeHne cepsl U MIOCKOCTH.

BeluncnsTh BETMYMHBI 3JEMEHTOB MHOTOIPAHHUKOB U TEJI BpalleHHUS; OObEMBI U  IJIOLRAU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BPALLCHUS, FEOMETPUUECKUX TeJ ¢ IpUMEHEHHuEM (opMydl.
CB00OIHO OnepupoBaTh MOHITUIMU, CBA3aHHBIMU C KOMOMHALIMSMH TE€J BpPAIEHUS U MHOTOTPAHHUKOB!
MHOTOTPaHHHK, BIIMCAHHBIN B cepy M ONMMCaHHBIN OKoJIO cepsl; cdepa, BOMCAHHAS B MHOTOTPAHHHK
WJIU TEJIO BPALLECHUS.

BBIunCIATh COOTHOIIEHUS MEXTY TUIOIIASIMUA TTOBEpXHOCTEH 1 00bEMaMH MOJOOHBIX TEJ.

N3o0paxkaTh u3ydaemble (PUTYpbI; BBIMOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJl BPAICHUSI.

V3BnekaTb, HMHTEPIPETUPOBATH W  NPeoOpa3oBBIBaTh  HMHQPOPMALUIO O  MPOCTPAHCTBEHHBIX
reoMeTpuyeckux (urypax, mpeAcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

CB00OHO OMEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.

BeInonHATE onepaiuu Hajl BEKTOPaMH.

3aaBath MJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM cHCTEME KOOPIMHAT.



e Pemars reomerpuueckue 3ajaud Ha BBIYMCIEHUE YIVIOB MEXKIY IPSAMBIMU U ILIOCKOCTSIMU; BBIYMCICHUE
paccTOSHUN OT TOYKU [0 IUIOCKOCTH; B II€JIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO METOJA MpHU
pEILECHUH.

e (CB0oOOAHO omepupoBaTh MOHATHUSIMHU, CBSI3aHHBIMHM C JBH)XKEHHEM B IPOCTPAHCTBE; 3HATh CBOICTBa
JIBUKCHUM.

®  BBHINOJHATH M300paXKEHHUS MHOTOTPAaHHUKOM M TN BpalleHUs MpU TapayieIbkHOM —TepeHoce,
LEHTPAIbHON CUMMETPHUH, 3€pKaIbHONH CHMMETPHUM, IIPU MOBOPOTE BOKPYI MPSAMOM; MpeoOpa3oBaHUs
nozxo0usi.

e CTpouTh CEUEHHUS] MHOTOIPAHHUKOB U TEJ BpALIECHUS: CEUEHUs LUIMHApa (MapajyieIbHO W
NEPIEHAMKYIIPHO OCH), CEUEHHUsI KOHYca (IapajuleIbHOE OCHOBAHUIO U INPOXOJAILEE Yepe3 BEPLIMHY),
CEYEHHS 1apa.

e lcnonp30BaTh METOIBI IOCTPOCHMS CEUYEHHM: METOX CJIENOB, METOJ BHYTPEHHEIO IPOEKTUPOBAHMS,
METO/]] IEPEHOCA CEKYIIEH TIIOCKOCTH.

e Jloka3pIBaTh TEOMETPUUECKUE YTBEPKICHUS.

e [lpumensaTe reoMeTpuueckue (GaKThl JUISI PELICHUS CTEPEOMETPUUECKUX 3ajad, IpeAroyaralonmx
HECKOJIbKO IIIaTOB PELICHUs, €CH YCIOBUS MPUMEHEHUS 3a/1aHbl B SBHOM U HEsIBHOM (hopme.

e Pemarp 3amaun Ha J0Ka3aTENbCTBO MAaTEMaTHYECKUX OTHOIICHHMH U HAaX0XKJIECHUE TIeOMETPUUYECKUX
BEJIMYMH.

e [lpumeHATH mOporpaMMHBIE CpEACTBA U 3JIEKTPOHHO-KOMMYHMKALIMOHHBIE CHCTEMBl IIpU PELICHUH
CTEPEOMETPUYECKUX 3aa4.

e [IpuMeHATH NOJIydeHHBIE 3HAHMSA HA IPAKTUKE: CPaBHUBATh, aHAIM3UPOBAThb U OLICHMBATH PEabHBIC
CUTyallul; TPUMEHSTh W3y4YE€HHbIE IOHSTHUS, TEOPEMbI, CBOHCTBAa B IIPOLIECCE IIOMCKA pEIICHUS
MaTeMaTHy4ecku C(HOPMYIMPOBAHHONM MPOOJIEMbI, MOJEIUPOBATh peallbHble CHTYallUH Ha S3bIKe
reOMETPHUH, UCCIEA0BATH IOCTPOECHHBIE MOJEIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHATUN U TEOPEM,
anmapara anreOpbl; pelaTh NPaKTUUECKHE 3aJaud, CBSA3aHHBIE C HAaXOXKJEHHEM TI€OMETPHYECKUX
BEJINYMH.

e llmerp mpencraBiieHuss 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOW yacTu (pyHIameHTa
Pa3BUTHUSA TEXHOJIOTHH.

COIEPKXAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUS)

10 kaace

IIpsiMble M IVIOCKOCTH B NIPOCTPAHCTBE

OcHoBHbIE TOHATUSA cTepeoMeTpuu. Touka, mpsiMast, IJIOCKOCTb, MpocTpaHcTBO. [loHsiTHEe 00
AKCMOMATHUYECKOM IIOCTPOECHHUM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3aumHOEe pacronokeHue npsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIMECS, IMapajlIeIbHBIE U
cKkpeumBaronmecsa npsamsie. Ilpusnaku ckpenmBaronmxcs npsambIx. [lapamieabHOCTh NPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE: MApaUICIbHbIE NIPAMBIE B IIPOCTPAHCTBE; MapPAJIEIBHOCT TPEX MPAMBIX; [TApaIEIbHOCTh
npsiMoil U 1utockocTu. IlapamienbHoe M IIEHTpaIbHOE MPOEKTHpOBaHUE, M3o0paxkeHue ¢uryp. OcHOBHBIE
CBOMCTBa MapajuleIbHOIO MPOEKTUpOoBaHusA. M300pakeHue ¢uryp B mapajuleIbHOM NPOEKUUU. YINIBI C
COHANPABJICHHBIMM CTOPOHAMM; YIOJI MEXJy HPsSAMBIMH B HpocTpaHcTBE. llapamnesnbHOCTh MIIOCKOCTEMH:
napajuieNbHbIe TIOCKOCTH; CBOMCTBA MapaIeNbHBIX MIIOCKoCTel. [IpocTelinme nmpocTpaHCcTBEHHBIE (UTYPbI
Ha IJIOCKOCTHU: TETPAdAp, MapalIeJICIUIIEN; TOCTPOCHUE CEUEHUH.



[leprieH IUKyISIPHOCTh MPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE IIPSIMbIE B IIPOCTPAHCTBE, MPSMBIE
MapaJljIeJIbHbIE U NEPIEHANKY/ISPHbIE K INUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH IPSIMON U IJIOCKOCTH,
TeOpeMa O MPSIMOM MEPHEeHAUKYIAPHON NIocKocTU. OpTOroHanbHOE MpoeKkThpoBaHue. llepnenaukymnsap u
HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHME OT MPSAMON J0 IIIOCKOCTH, MPOEKIUS (PUTYpbI
Ha IUIOCKOCTb. [lepneHAuKyIsSpHOCTh IUIOCKOCTEH: MpPU3HAK NEPIEHAUKYIIPHOCTH [BYX IIOCKOCTEH.
Teopema o TpEX MepreH IUKYISApax.

VYmiel B IPOCTpPaHCTBE: Yrojd MEXAy MNPSIMOM W IJIOCKOCTBIO; JIBYTPAHHBIA YroJi, JTUHEHHBIN Yroj
JBYIpaHHOTO yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOIO YIJIA.
CBoiicTBa INUIOCKMX M JBYIPAaHHBIX YIVIOB TPEXTPAaHHOIO ymia. Teopembl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOTO YITIA.

MHoOrorpaHHuKH

Bugel MHOrorpaHHUKOB; pa3BEpTKa MHoOrorpaHHuka. Ilpmsma: n-yrompHas mnpusma; npsMas u
HaKIOHHAsl TMpU3MbI; OOKOBas M TOJNHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, HPsIMOYrOJbHBIN
napajuienenunes U ero cpoicrsa. Kpartuaiiime myrd Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema Diinepa.
IlpoctpanctBenHas Teopema Iludaropa. Ilupammpa: N-yronbHas NHpaMuAa; MpaBUIIbHAs U yceu€HHas
nupamuiel. CBolicTBa pédep M OOKOBBIX IpaHel NpaBWIBHOM mupamuabl. IIpaBuibHbIE MHOTOIpaHHUKH:
IIpaBUJIbHAS ITPU3Ma U IIPAaBUIIbHAS TMPAMU/JIA; IIPABUJIBHAS TPEYTOJIbHAS TUPaMU JJa U IIPaBUJIBHBIA TETPadp;
ky0. IlpencTaBnenue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3JIp, TOJEKAdAP U UKOCAIP.

Belunciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, ymibl. [liompas  GokoBoi
MOBEPXHOCTH U TIIOJHOM TMOBEPXHOCTH MPSAMOM MNpU3MBbI, IUJIOLU@JAb OCHOBAHHWH, Teopema O OOKOBOI
MOBEPXHOCTU MpsMOI mpu3Mbl. [l1ompas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHON NMUpPaMUIbI,
TEeOpeMa O IUJIOL@AAN YCEUEHHON MUPAMHUIBI.

Cummerpus B IpOCTPAHCTBE. DJIEMEHTBI CHMMETPUH NMPABHIIBHBIX MHOTOTPAaHHUKOB. CHMMETpHS B
MIPaBUJIBHOM MHOTOTPAHHUKE: CUMMETPUs INapajulelieIuIe a, CHMMETPHS IPAaBUIBHBIX IPU3M, CUMMETPUS
MIPaBUJIBHON NUpaMHUIbI.

BexkTopbl H KOOpPAMHATHI B MPOCTPAHCTBE

[loHsTHs: BEKTOp B MNPOCTPAHCTBE; HYIEBOM BEKTOP, [UIMHA HEHYJIEBOIO BEKTOpA; BEKTOPBI
KOJUIMHEapHbIE, COHAINpPaBJICHHbIE M IPOTHUBOIOIOXKHO HAINpaBJICHHbIE BEKTOphbl. PaBEHCTBO BEKTOPOB.
JlelicTBUsI C BEKTOpaMH: CIO0KEHHE M BBIUMTAHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOXKEHUE
BekTopa Ha uucio. CBolicTBa cioxeHus BekTopoB. CBolicTBa YyMHOXKEHMSI BeKTopa Ha uucio. Ilonsarue
KOMILIaHapHble BeKTopbl. IIpru3nak koMmmianapHocTu TpEX BekTopoB. [IpaBuio napamnenenunena. Teopema o
pas3lloKEHUM BEKTOpa 10 TPEM HEKOMIUIAHApHBIM BekTropaMm. llpsMmoyronbHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHatel Bekropa. CBsi3b MEXy KOOpPJIMHATaMU BEKTOpa M KOOpJMHATaMU TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB.

11 knacc

TeJjia Bpame Hus

[loHATHSA: UMIUHIpPUYECKass IMOBEPXHOCTb, KOHUYECKas IMMOBEPXHOCTb, CQepuyecKas MOBEPXHOCTb,
oOpaszyromme moBepxHocTeil. Tena BpamieHUs: MUIUHIP, KOHYC, YCeUEHHBIA KOHYC, cdepa, map. Bzaumuoe
pacrionoxeHne cepbl W IUIOCKOCTH; KacareslbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHus Ha
nockocTH. Pa3BépTka nunuHapa u konyca. Cummerpust cepbl U mapa.

O06béM. OcHoBHBIE cBOMCTBA 00BEMOB Ten. Teopema 06 00BEME MPSAMOYTOJIBHOTO Mapaienenuneaa u
ciencreus u3 He€. OObEM NpsAMON M HAKIOHHOM MPU3MBbI, HMJIMHAPA, NUpaMUIbl U KoHyca. O0bEM mapa u
IIApOBOTO CETMEHTA.



KOM6I/IHaI_[I/II/I TCJI BpalllICHHUA U MHOT'OI'PaHHUKOB. HpI/ISMa, BIIMCAaHHAaA B HUJIMHAP, OIIMCAHHAA OKOJIO
nunuHapa. Ilepeceuenue cdepsl u mapa ¢ miuockocteio. Kacanme mapa u cdepbl miockocteio. Ilonstue
MHOTOTPaHHHKA, OIIMCAHHOTO OKOJIO chepbl, cepbl, BIIMCAHHON B MHOTOTPAHHHK MITH TEJIO BPAILCHUSI.

[Tnomaap MOBEpPXHOCTH MHMJIMHIpPA, KOHYCA; Iiom@aas cdepsl U e€ yacreit; [logobue B mpocTpaHcTBE.
OTtHomeHne 00BEMOB, TUIOIAICH MOBEpXHOCTEH MONOOHBIX (uryp. IIpeobpa3oBanue mMomgoOUs, TOMOTETHS.
Pemienne 3a1a4 Ha TJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPHUYCCKIX METO/IOB.

[locTpoeHne ceueHWU MHOTOTPAaHHUKOB W TeNl BpANICHUS: CEUCHHS NHJIMHIpA (TMapajuiebHO |
MEePICHAUKYIISIPHO OCH), CEUEHHs KOHyca (mapajUieIbHO€ OCHOBAHUIO W TMPOXOJSINEEe Yepe3 BEPIIMHY),
CEUCHMS I1Iapa; METO/bl OCTPOCHUS CEYEHMI: METO/ CIEe0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]
MepeHoca CeKyIIel TIOCKOCTH.

BekTopbl U KOOPIMHATHI B IPOCTPAHCTBE

Bektops! B npoctpancTBe. Onepanuu Haja BekTopamu. BekropHoe yMHOKeHHE BekTopoB. CBoOMCTBA
BEKTOpPHOTro yMHOXeHHus. [IpsiMoyronpHas cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHarel BeKTopa.
Paznoxenue Bekropa no 6azucy. KoopanHaTHO-BEKTOPHBINA METO/ MIPH PEIIeHUH T€OMETPUUECKUX 3a/1ad.

JABU:KeHMs B IPOCTPAHCTBE

JBuxenust mnpocrpanctBa. OtoOpaxenus. [IBukeHuss U paBeHCTBO ¢uryp. OOmme cBoiicTBa

IBIKCHUH. BUbl ABMIKEHUIl: MapauleNnbHbIil MEePEeHOC, IECHTPAIbHAS CHMMETPHSI, 3epKabHas CHMMETPHS,
MOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanust mompobus. [Ipsimast u cdepa Ditnepa.

TEMATHUYECKOE IVTAHUPOBAHUE YYEBHOI'O KYPCA
(IO TOJIAM OB YYEHUST)

10 xks1acc (He meHee 102 yacoB)

HasBanmue
pa3iueJia
(TeMbl) OcHoBHBbIE BUbI 1€ATEIbLHOCTH
OcHoBHOE coiepKaHKe
Kypca ydaumxcst
(Kosm4ecTBO
4acoB)
BBenenue OcHOBHBIE Onpeaensith TWIOCKOCTh KaK (GUTYpPY, B
B NPOCTPAHCTBEHHbIE (PUIYPBI. | KOTOPOU BBIMOJHIETCS INIAHUMETPHS.
cTepeoMeTpu [ousTus CTEPEOMETPUU: Henatb  mpocreiiime JIOTUYECKHE
10 TOYKa, TNpsiMas, IUJIOCKOCTb, | BBIBOJBI U3 aKCUOMATUKH TIOCKOCTH.
(23 u9) MIPOCTPAHCTBO. OcHOBHbIE [IpuBOIUTH IIpUMEpPHI peanbHBIX
npaBwia  H300pakeHUs  Ha | 0OBEKTOB, ujeanm3anuen KOTOPBIX
PHCYHKE IJIOCKOCTH, | SIBIIIFOTCSI aKCHOMBI TE€OMETPHH.
napajviesIbHbIX MPSMBIX N3yuars, MPUMEHATH MIPUHLIUIIBI
(OTpE3KOB), CEpPEAMHBI OTPE3KA. | TOCTPOCHUS CEYCHUM.
[lonsTHA: Mepecekarommecs Hcnoan3oBath ISt MOCTPOEHHUS
IUIOCKOCTH, TEPECEKAOIIMECS | CEUEHHI METOJ CJIEI0B, METOJI BHYTPEHHETO
npsiMasi u TJIOCKOCTB; | MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
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MOJTyTIPOCTPAHCTBO.

MHOrorpaHHHKH,
n300pakeHue MPOCTEHIINX
IIPOCTPAHCTBEHHBIX dburyp,

HECYIIECTBYIOIMUX 00BEKTOB.

AKCHOMBI CTEPEeOMETPUH U
nepBble CJIeJACTBUS U3 HUX.

CnocoObl 3a1aHusl MPSAMBIX
Y TUIOCKOCTEN B MPOCTPAHCTBE.

OO0o3HavueHusT TPSAMBIX |
IJIOCKOCTEH.

Cevenusi.  M3oOpaxeHue
CEUCHH THUpaMHibl, KyOa W
MPU3MBI, KOTOPBIE MPOXOJST
yepe3 ux peopa. MzoopaxkeHue
repeceyeHust MOJTYYEHHBIX
mIockocted. PackpammBanue
ITOCTPOEHHBIX CEYEHUHI
Pa3HBIMU IIBETAMH.

MeTon cJj1e10B NI
MOCTPOEeHU S ceYeHHI.
CaoiicTBa MepECCUCHUN
MPAMBIX 51 IIJIOCKOCTEHN.
[TocTpoenue CEUCHUI B
nupamuae, Kybe 1o Tpém
Toukam Ha p&Opax. CosmaHue
BBIHOCHBIX UEPTEKEH U 3aMHUCh
1aroB MOCTPOEHMUS.

IHoBTOpEHUHE
IJIAHUMETPHH.

Teopema 0
MPOMOPUUOHATBHBIX OTPE3KAX.
[Tono6ue TPEYroJbHUKOB.
Teopema Menenas. Pacuérsl B
CEUEHHUSIX  HAa  BBIHOCHBIX
YepTEekKaAX.

Uctopus Pa3BUTHA
TJIAHUMETPUH B CTEPEOMETPHH

IUIOCKOCTH.

PemaTh cTepeoMeTpuyecKue 3a1a4u: Ha
ONPENEIICHUE BHUJIA CEUEHUSI U HAXOXKJECHUE
€ro IUIOLIA/IH.

AxTyamu3upoBaThb (akTel M METObI
IUTAHUMETPHH, pENeBaHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.

HUcnonb3oBaTh 1npu peUICHHH 331a4
CIEAYIOUME TUIAHUMETPUYECKUE (PaKThl U
METOBI:

Teopembl Darneca ¥ 0 TPONOPIUOHATIBLHBIX
OTpe3Kax. AJITOPUTM JEJIEHUS] OTpE3Ka Ha N
paBHbIX yacTen. Teopema Menenas.

PaBHOoOGeapeHHBII TPEYTOJIbHUK.
PaBHOCTOpOHHUM TPEYTOJIbHUK.
[IpsiMoyronbHbI TpeyroabHUK. CBOWCTBO
CpelHel JIMHuU TpeyrojbHUKa. CBOMCTBO
OMCCEKTPHUCHI yria TpEyroJibHUKA.
CBONCTBO M€MaH TPEYrOJIbHUKA.

[Ipu3Haku nogo0ust TPEYroabHUKOB.

IHosyyaTth npeacTaBIeHUS 00
OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPHUH KaK
COCTaBHOM YacTH (yHIZaMEHTa pa3BUTHUSA
TEXHOJIOTUI

B3aumHoe
pacmnoJioKeH
He MPAMBIX
B
NPOCTPAHCTB
e

B3aumuoe  pacmonoxeHue
NpsIMBIX B MNPOCTPAHCTBE.
CxpelyBaronmecs  IpsMble.
[Ipu3Haku CKpeIMBAOIIMXCSA
MPSAMBIX.

[TapamienbHble TOpsiMBIE B

Kaaccupuuuposatb B3aUMHOE
pacmoyIOKEHUE IPSIMBIX B IMPOCTPAHCTBE,
WUIIOCTPUPYSd PUCYHKAMU U TPUBOISA
IIPUMEPBI U3 PEATBLHOU KU3HHU.

Joxka3biBaTh TeopemMy 0
CYIIECTBOBAHUU U €AUHCTBEHHOCTHU
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(6 1)

nmpocTtpancTee. Teopema o
CYILLECTBOBAaHUU U
€AUHCTBEHHOCTHU IIPSIMOU

NapaJUIeIbHOW TAHHOU MPSAMOH,
MPOXOASIICHd  4Yepe3  TOYKY
MPOCTPAHCTBA M HE JIEXKAIIeH
Ha JaHHOU npsAmou. Jlemma o
MIEPECECUCHUN  MapaUIeIIbHBIX
MPSMBIX IJIOCKOCTBIO.
[TapamienbHOCTD TPEX MPSIMBIX.
Teopema o0 TpE€X nmapauieIbHBIX
MPSAMBIX.

Teopema 0
CKPENMBAOIIUXCS MPSIMBIX.

[TapannenbHoE
npoektupoBanue. OCHOBHbIE
CBOICTBaA AP ALIETBHOTO
MIPOEKTUPOBAHMUS.

N300pakeHue pasHbIX GUTYp B
NapaJUIeIbHOW IPOEKLIUN.

LlenTpanbHas npoeKIus.

Yron ¢ coHampaBJIEHHBIMHU
CTOPOHAMMU. Yron  Mexnay
PSMbIMHU.

3amayy Ha JOKA3aTeIbCTBO U
HCCJIeIOBAaHNE, CBS3aHHBIE C
pPACTONIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

MAPAVICIBHON PSAMOM, MMPOXOAAIICH YePE3
TOYKY NPOCTPAHCTBA M HE JIEKAIIEH HA
IpYroyd IMpsMOM; JIEMMY O IE€pECEYEHUN

IJIOCKOCTH IBYMsI rapauieIbHbIMU
IIPSMBIMH; TEOPEMY O TPEX MAPAIUIEIBHBIX
IIPAMBIX.

Joxka3biBaTh IIpU3HAK

CKPEILMBAOIIMXCSA IPSMBIX,
CKpEUMBAIOIIUXCS MPSIMBIX.

Jloka3blBaTh TEOpPEMY O PaBEHCTBE
YIJIOB C COHAIPABIEHHBIMUA CTOPOHAMMU.

O0BACHATD, 4TO Ha3bIBACTCS
napajuIeIbHbIM u LIEHTPAJIbHBIM
MIPOEKTUPOBAHUEM M KaK BBINIOJHAETCA
NPOEKTUPOBaHKUE PUTYp HA MJIOCKOCTb.

Jloka3bIBaTh CBOWCTBA NApaJUIEIbLHOIO
IPOEKTUPOBAHHUS.

HN300paxaTh B mapauienbHOMN MPOEKIUU
pazHble FTEOMETPUYECKHUE PUTYPHI.

Pemath cTepeomMerpuuecKue 3a1a4u Ha

TEOpeMy O

JI0Ka3aTebCTBO u HCCJIeI0BaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM TMPSMBIX B
IPOCTPAHCTBE.

IIpoBoauThH JI0Ka3aTebHbIE
paccyxJIeHus npu peleHnmn

FEOMETPUYECKUX 337a4, CBSI3aHHBIX CO
B3aUMHBIM PACMOJIO)KEHUEM TMPSIMBIX B
IIPOCTPAHCTBE.

CpaBHuUBaTh, AaHAJU3MPOBATHL U
OLCHMBATH  YTBEPXKJCHUS C  LEJIbIO
BBISIBIICHUSI JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PaCCyKICHUM.

MoaeaupoBaTh peEalbHbIC CHUTYaLNH,
CBSI3aHHBIE CO B3aMMHBIM PAaCIIOJIOKEHUEM
OpsIMBIX B TIPOCTPAHCTBE, Ha  S3BIKE
FEOMETPUHU.

HccaenoBaTtb NOCTPOEHHBIE MOJEIHU C
UCII0JIb30BaHUEM F€OMETPUY ECKUX TOHITHIM
U TeopeM, ammapara anreOpbl, MU(POBBIX
pecypcos.

I[HoayuyaTth npeacTaBJIeHUE 0
LHEHTPaIbHOM  MPOEKTUPOBAHMU U 00
UCTOPUU pabOT MO TEOPUH NEPCHEKTUBBI

IHapajieanb

[loHATHS: MAPAUIETHHOCTH

Kaacendguuuposars B3aUMHOE
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HOCTBH

NpsIMOM W IUIOCKOCTA B

pAacmoJIOKEHUE MNPSIMOM W IUIOCKOCTH B

NpPSIMBIX M | IPOCTPAHCTBE. IPOCTPAHCTBE, IPUBOAS COOTBETCTBYIOLIHE
IJI0CKOCTEeH IIpr3Hak  mapauIeIbHOCTH | IPUMEPBI U3 PEATbHOU KU3HMU.
B psAMON U IIJIOCKOCTH. ®opMyIHPOBATH OIIpELEIICHUE
npocrpancTs | CBolcTBa NapAUIEIbHOCTH | NAPAJUIEIBbHBIX IPSIMOM U IVIOCKOCTH.
e MPSIMOM U TIJIOCKOCTH. Joka3biBaTh MPU3HAK 0
(8 9) ['eomerprueckue 3aiadu Ha | NAPAUIETBHOCTA MPAMOM M  IUIOCKOCTH;
BBIUHCJICHUE U JJOKA3aTENIbCTBO, | CBOMCTBA  MAPAUICIBHOCTA  NPSIMOA U
CBSI3aHHBIE C TAPATVIEIILHOCTHIO | TUIOCKOCTH.
NpsIMBIX W IJIOCKOCTEH B Pemiats crTepeomerpuueckue 3aaadyu
IIPOCTPAHCTBE. BBIYHCJICHUS U JOKA3aTeIbCTBO, CBSI3aHHBIE
[loctpoeHue CEYEHUS, | C MAPAVIETbHOCTBIO MPAMBIX U INIOCKOCTEN
IPOXOJSILUETO Yepe3 JaHHYIO | B IPOCTPAHCTBE.
NpsMyH0  Ha  4YepTexe U Pemath, mnpakTHUecKHEe 3aJadyd  Ha
NapajuieIbHOTO JIPYToi | MOCTPOGHHE  CEYEHHWH Ha  YepTexax
npssMoi. Pacu€r oTHOLIEHUH. | TeTpajapa U napajulesenuIea.
[TapannenbHas P OEKIIUS, Pemath, cTepeomeTpUUeCcKuEe 3aj1aud,
IIPUMEHEHUE JUII TMOCTPOEHHUSA | CBA3aHHBIE C  TIOCTPOEHUEM  CEUYEHUH
CEYEHUH KyOa Y | INIOCKOCTBHIO.
napajuleJienunena. IIpoBOoaMTH JIOTHYECKM KOPPEKTHBIE
CBoiicTBa napajuieNnenunena | Joka3arelnbHble pacCyXACHNS IPHU pPELICHNN
Y TIPU3MBL. F€OMETPUYECKUX  3a/ad  CBS3aHHBIX C
[lapayienbHbIE  IUIOCKOCTH. | HAPAJUIEABHOCTHIO INIOCKOCTEN.
[Ipu3naku NapaJuieIbHOCTH CpaBHMBaTHh W  aHAJM3UPOBATH
IBYX IUIOCKOCTEU. TeopeMa o | peanbHble  CUTyallud,  CBSA3AaHHBIE  C
NapajuieIbHOCTH Y | MApAJUIETbHOCTHIO MPSMOM U IUIOCKOCTH B
€IMHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOJEJHPOBATH PEAIbHbBIC
IIPOXOISIIEH YEPE3 TOUKY, HE | CUTYalli, CBSI3aHHBIE C NMapaJUICIIbHOCTHIO
P UHAJJIEK ALY IO JTAHHOM | MPSAMOW M IJIOCKOCTH B MPOCTPAHCTBE, Ha
IJIOCKOCTH U CJIEACTBHS U3 HEE. | SI3BIKE TEOMETPUU
CpolicTBa  mapaUIeJIbHBIX
IUIOCKOCTEN: O NapaJUIeIbHOCTH
OpSIMBIX ~ TIEPECEYEHUS  NpPH
NepeCeYECHU N JIBYX
napajuiesIbHBIX IIJIOCKOCTEH
TPEThEN; 00 OTpEe3Kax
napajuiesIbHbIX PSIMBIX,
3aKIIFOYEHHBIX MEXKTY
NapaJUIeJIbHBIMU [IJIOCKOCTSIMU;
O TIEPECCUCHUH MNOpPsMOU C
JIBYMS napayuIeIbHBIMA
IJIOCKOCTSIMH
Hepnenau | IloBTOopenue: TeopeMa | AKTyanu3upoBath (akThl U METOJIbI
KyjaspHocTh |lludaropa Ha  TUIOCKOCTH, | IJITAHUMETPUH, pEJICBAaHTHBIC TEME,
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npsiMbIX |
IJIOCKOCTEeH
B
NPOCTPAHCTB
e

(254)

TPUTOHOMETPHS
IPAMOYTOJIBHOTO
TPEYroJIbHUKA.
CaoiicTBa
MPSIMOYTOJILHOTO
Map AUICNICUIENA.
Breluncnenue AiMH OTPE3KOB B
Kyoe u MPSAMOYTOJIbHOM
Map ALICJICTUIIEE.
[lepnenuKyISIPHOCTH
MpSIMOM U TWIOCKOCTHU. [Ipu3Hak
MEPIICHINKYJIIPHOCTH IPSIMOU
n 1ockoctu. Teopema o

KyOa U

CYILIECTBOBAaHUU U
€AUHCTBEHHOCTHU IIPAMOM,
IPOXOAsIed  4Yepe3  TOUKYy
IIPOCTPAHCTBA U
MIEPIICHINKYIIPHO U K

mwiockoctu.  IInockoctu u
NEPIEHAUKYIIPHBIE UM IPSAMAs
B MHOT'OTPaHHHKAX.

[Tepnien tuKyIsIp 51
HaKJIOHHasl.

[locTpoenne nepnesauKyIspa
13 TOYKH Ha MPSAMYIO.

Teopema 0 TpEX
NepHeHauKysapax (mpsimMas U
oOparHas).

VYroxa MEKTY
CKpEUMBAIOIIUMHUCS TPSIMBIMHU.
[Touck NEPIEHIUKYISIPHBIX
MPSMBIX C ITOMOILBIO
NEepIEHANKYISIPHBIX
IJIOCKOCTEN

OproronansHoe
POEKTUPOBAHHUE.
IToctpoenue cedenuit kyoa,
[IPU3MBL, IIPaBUIbHOU
UpamMuIbl C MTOMOIIBIO

OPTOTOHAJIBLHOU MPOEKIUU.
CumMmmeTpusi B IIPOCTPAHCTBE

IIPOBOJANTL aHAJIOTHH.

®opMyaHpoOBaTH onpe/eseHUst
NEPHEHIUKYISAPHBIX IPSIMBIX B
IPOCTPAHCTBE;  ONPENEICHUE  MPSMOW,

NEPIEHANKYISIPHON K TUIOCKOCTH.

Jloxka3bIBaTh: JIEMMyY 0
NEPIEHAUKYJSIPHOCTH JIBYX MNapaJUICIbHBIX
IPSMBIX K TPETbEH NPSIMOW; TEOPEMBI O
CBSI3M MEXy NapaJUIeIbHOCTBIO MPSMBIX U
UX MEPIEHIUKYIIPHOCTBIO K INIOCKOCTH.

Jloka3pIBaTbh: TEOPEMY, BBIPAKAIOLIYIO
IIPU3HAK TEPIECHAUKYISIPHOCTH NPSAMOU M
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHWU M
€AVHCTBEHHOCTU TPSIMOM, IPOXOISILIEH
4yepe3 JaHHYH TOYKY M NEPIEHIUKYIIPHOU
K JaHHOM IJIOCKOCTH.

N300pakath B3aMMHO
NEPIEHAUKYIAPHBIE NPSMYIO H INIOCKOCTb.

DopmyIMpPOBATH CBOMCTBO
NEPIEHAUKYIIpA OTHOLICHHUIO K
IUIOCKOCTH.

[Moayuyars mpeacraBjieHHe O 3HAYECHUU
NEpHEeHUKYJIApa MJsl APYrux oobJacteit
Hayku ((pu3uKa, DSHEpreTvka, Ja3epHbIe
TEXHOJIOTUH), B PETbHOM KU3HU (TEXHHUKA,
OKpYy>Karolias 0OCTaHOBKA).

Jloka3pIBaTh yTBEPKIICHHUSI, CBA3aHHBIE C
IIPOEKIIMEW  MPSIMOM  HAa  IUIOCKOCTB,
HETIEPIEHINKYJSIPHYIO K 3TOW IPSIMOM.

Joka3biBaTh TEOpEMY 0 TPEX
NEPHEHIUKYIApAX U TeopeMy OOpaTHYIo
TEOpEME O TPEX NMEPIEHAUKYIIAPaX.

MMoayuyartb npeacTaBjieHUue
OPTOTOHAILHOM MPOEKTUPOBAHHH.

Jloka3pIBaTBh TEOPEMY O POECKIMU TOUKH
Ha IPSAMYIO.

Pemats cTepeoMeTrpUUecKHEe — 3aJayH,
CBSI3aHHBIE C  MEPIEHIUKYJISIPHOCTHIO
IPSIMOM U IVIOCKOCTH.

PemiaTe NpuKiIagHbIE 331a41, CBSI3aHHBIE
C HaXOXJACHUEM I'€OMETPUUYECKUX BEINYHUH.

oo

00

OTHOCUTEIBHO IWIoCKoCTH. | Pemarth  cTepeoMeTpUYECKUE  3a/ayH,
[[tockocTH  cCUMMETpHWiA B | CBSA3aHHbIE C IPUMEHEHUEM TEOPEMBI O TPEX
MHOT'OI'PDaHHUKAX. [Ipu3Hak | NIEpIEHAUKYIIPAX, HAaXO0KJICHUEM
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NEPIEHAUKYIAPHOCTH TPSAMOi
U IUIOCKOCTA KaK CJEICTBUE
CUMMETPHHU. IIpaBuibHBIE
MHOTOTPaHHUKHU

Pacuér paccTostHuil OT TOUKH
no  1ockoctd.  CrnocoObl
ONyCTUTh  MNEPUEHAUKYISPHI:
CHUMMETPHUS, CIABUT TOYKHU IO
napaviesibHo npsimoid. CaBur
10 HemapauieIbHOW MPSMOM,
M3MEHEHHUE PacCTOSTHUIN

pacCTOSAHUN, MOCTPOEHUEM MPOCKIIUN.

CpaBHuBaThH " aHAJIM3HPOBATH
YTBEPKICHHUSI  C  [EJbI0  BBISBICHUS
JIOTUYECKN KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJIEHUM.

AHAJIM3UPOBATL W MOJEJHPOBATH Ha
SI3BIKE TEOMETPUU PEATbHBIE CHUTYyallUH,
CBSI3aHHBIE C  MEPIEHINKYJSPHOCTHIO
OpsAMOMl W IUIOCKOCTH; HCCJIeA0BATH
MIOCTPOEHHBIE MOJICJIA, B TOM YHUCIICE U C
UCIIO0JIb30BaHUEM arrapara ainreopsl

Yrael wm
paccToOsIHUS
(16 v)

IloBTOpEHUE: yrom Mexay
IpAMBIMM  Ha  IUIOCKOCTH,
TPUTOHOMETPUS B

IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.
IloBTOpEHUE: yrom Mexay
CKPEUMBAIOIIMMUCS TPSIMbIMU
B IIPOCTPAHCTBE.
I'eomerpuueckue METOIbI
BBIUMCJICHUSI  yIJla  MEXAY
MPSAMBIMA B MHOTOI'DAHHHKAX.
JByrpaHHsbIii YTOJL
CBOWCTBO JMHEHHBIX YIJIOB
JBYTPAHHOT'O yTJIA.

[leprieHnuKyIApHBIE
IJIOCKOCTH.

CoiicTBa B3alMHO
MIEPIICHIUKYJIIPHBIX
TTOCKOCTEM. [Tpuznax
MEPICHINKYJISIPHOCTH
IJIOCKOCTEN; TeopeMa 0

IpsSIMOM  TIEPECEUYEHUs  JIBYX
IJIOCKOCTEN

NEPIEHIUKYIAPHBIX  TPEeThel
IUIOCKOCTH.

[IpsAMOYTrobHBIN
napavieIenuIe/; KyO;
U3MEpPEHMUS, CBOMCTBA
IPSIMOYTOJILHOTO

napauienenunena. Teopema o

AKTyaam3upoBaTth (GakThl U METOMbI

IJJAHUMETPUH, pEIIEBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.
D opmMyJIHPOBATH OIIpE/ICIICHUE

JBYTPAHHOTO yTJa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JMHEWHBIX YTJI0OB JBYTPAHHOTO YIJIa.

KanacendguuupoBath 1ByrpaHHBIE YIJIb
B 3aBUCUMOCTH OT UX I'PagyCHON MEPHI.

®opMyIHPOBATH OIIpELEIICHUE
B3aUMHO NEPNEHAUKYISIPHBIX INIOCKOCTEM.

Jdoka3pIBaTh TEOpEMY O IIPU3HAKE
NEPIEHAUKYIAPHOCTH JIBYX ITUIOCKOCTEN.

®opmyanpoBaTh ciaencteue (U3
NPU3HAKA) 0 NEPIEHIUKYIPHOCTH
IUVIOCKOCTH, KOTOpas MEpPIEHAUKYISIpHA
IPAMON, II0 KOTOPOM IIEPECEKAIOTCS JIBE
IUIOCKOCTH, 3TH IUIOCKOCTSM.

Jloka3blBaTh YTBEPXKIECHHA O €ro
CBOMCTBAX; TEOPEMY M CJEICTBHUE U3 HEE O
JAAarOHAJISX MIPSIMOYTOJIBHOTO
napajuleJienunena.

Pemate crTepeoMeTpuueckue 3aaadu,
CBSI3aHHBIE C MEPIIEHAUKYIISIPHOCTD MPSIMBIX
17§ IJIOCKOCTEM, UCIIOJIb3YS
IUIAHUMETPpHUYECKHe (PaKkThl U METOJIBI.

IIpoBoauTHL JIOTHYECKM KOPPEKTHBIE
JI0Ka3aTelbHbIE PACCYXKACHUS ITPU PELICHUH
F€OMETPUYECKUX 3a/ad, CBA3aHHBIX C
MIEPIECHINKYISIPHOCTHIO TTIOCKOCTEM.
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JAArOHAIA  MPSAMOYTOJBHOTO
napajviesienuneaa U CJIeACTBUE
U3 HeE.

Crepeomerpuueckue u
MPUKJIATHBIC 3a71a4y,
CBSI3aHHBIE CO  B3aWMHBIM
PACHOJIOKEHUEM  TPSIMBIX U
IJIOCKOCTH.

IToBTOpEHME:
CKPEILMBAIOIINECS PSIMBIE,
NapajUlejibHble  IUIOCKOCTU B
CTaHAAp THBIX
MHOT'OI'PDaHHUKAX.

Ilapa napauieIbHbIX
IJIOCKOCTEN Ha
CKPCIIMBAIOIIUXCA  NPSIMBIX,
paccTosiHUE MEXIY
CKPEIIMBAIOIIMMUCSA TPSAMBIMHU
B MPOCTBIX CUTYyaLUAX.

Omnyckanue
NEePIEHANKYIISAPOB,
BBIYHCIICHUE PACCTOSHUA OT
TOYKH JO TOYKH; NPAMOU;
IJIOCKOCTH.

Breruncnenue  paccTOSIHUM
MEXIY CKPEILMBAOIIMHUCS
PSIMBIMU C MTOMOIIBIO
NEPIEHAUKYIIPHON
MJIOCKOCTH.

TpéxrpanHbii yroJ,
HEPABEHCTBA I TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB
JUIA TPEXTPAHHOT O yria.
DJIeMEHTBI cheprueckoi
F€OMETPUHU: reo/1e3NYECKUe
JIMHUY Ha 3emiie

AHAJIM3UPOBATH M MOJAECJUPOBATH HA
A3bIKE TEOMETPHUU pEAIbHbIE CUTYaLUH,
CBSI3aHHBIE  C  MEPIEHIUKYISIPHOCTHIO
IPSIMBIX U IJIOCKOCTEM.

HccaenoBarb NOCTPOECHHBIE MOJENH, B
TOM YHCJIE U C UCIOJb30BaHUEM amnmnapara
aIreOphl.

Pematp IIPUKJIaHBIE
CBSI3aHHBIE C
F€OMETPUYECKUX BETUYHH

3a71a4H,
Hax0XICHUEM

Mmuororpan
HUKHU
(79

Cuctemaruzanusi  3HAHMI:
MHororpanHuk 151 ero
anemMeHThl. [lupamupma. Buasl
IApaMHULI. [IpaBuibHas
nMpaMua.

[Tpusma. [Ipsamas "

PabGorath ¢
BOTIPOCHI,
KOMMEHTApHH.

AHAJM3MPOBATH PEIICHUE 3a/1a4H.

PucoBaTh BBINYKIIbIE MHOTOTPAHHUKH C
3aJaHHBIMHA CBOMCTBAMHM; BOCCTAHABIMBATh

YU4E€OHUKOM:
JeNaTh

3aJ1aBaTh
3aMeYaHms,
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HaKJIOHHAs MPU3MBL.
IIpaBunbHas npuszma. [Ipsmon
napajviesienunesn,
IIPSIMOYTOJIbHBIN

napajviesienumnea, Kyo.
BbInykiibie MHOTOTPaHHHKH.
Teopema Oitniepa. [IpaBunbHbIe

o011 BUJ BBIITYKJIOTO MHOTOTPaHHHKA I10
JBYM €TI0 IPOEKIMIM.
Jloka3pIBaTb ~ CBOMCTBA
MHOT'OT'PaHHUKA.
PucoBaTth BBITYKJIBIE MHOTOTPAHHUKH C
pa3sHOM  DWIEPOBOM  XapaAKTEPUCTUKOU;
HCCJIEA0BATh BO3MOXHOCTH IOJYYEHUS

BBIITYKJIOT'O

17§ MOJIYIIPABUJIbHBIE | PE3yJbTaTa IPU BaApbUPOBAHUU JAaHHBIX.
MHOTOTPAHHUKHU Jloka3piBaTh CBOWCTBA IPABUIILHBIX
MHOTOTPAHHUKOB. IL1anupoBats
MIOCTPOEHUE MTPABUIIbHBIX MHOT'OIPaHHUKOB
Ha TIOBEPXHOCTSAX JPYIrUX MPaBUIbHBIX
MHOT'OI'PaHHUKOB
BekTopsr B Ilonatue  BekTOpa Ha AxTtyamu3upoBaTh (aKThl M METOIbI
NPOCTPAHCTB | ITIOCKOCTH Y B IPOCTPAHCTBE. | INIAHUMETPUH, pENeBaHTHBIE TEME,
e Cymma " Pa3HOCTH | MPOBOAUTH AHAJIOTHM.
(12 u) BEKTOPOB, ITPABUJIO OnepupoBaTh NOHATUSIMH . BEKTOP Ha

napauuiejenunena, yMHOXKEHUE
BEKTOPA Ha YUCJIO, PA3JIOKEHUE
BEKTOpa 1Mo 0Oa3zucy Tpéx
BEKTOPOB, HE J&KalMX B
OJHOM INIOCKOCTH.

CxansipHoe€ NOpPOU3BEIICHUE,
BBIUMCJIEHUE  yIJla  MEXAY
BEKTOpaMHU B MPOCTPAHCTBE.

IIpocreiimme  3amaduum €
BEKTOPaMH

IJIOCKOCTH u B MIPOCTPAHCTEE;
KOMIUIaHapHbIE  BEKTOpbl.  [IpuBOaUTH
npuMepbl PU3NIECKUX BEKTOPHBIX BEJTMUHH.

OcBauBaTh TpaBWIA  BBINOJHEHUA
JICUICTBUM  CJIO)KEHHSI W BBIYMTAHMS
BEKTOPOB, YMHOKEHHUSI BEKTOPA HA YUCJIO.

Jdoka3bIBaTh NpU3HAK KOMIUIAHAPHOCTHU
TPEX BEKTOPOB.

Joka3bIBaTh TEOpPEMY O pPa3JI0KEHUU
Mo00ro  BEKTOpa 1O TpEM  JaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM.

IlpumeHsAT,  TpaBuia  BBINOJHEHUA
JNIEUCTBUMA  CJIOKEHUST W BBIYUTAHUA
BEKTOPOB, YMHOKEHHSI BEKTOpPAa Ha YMCJIO
IIPU PEILICHUN 33]1a4.

Haxoauth KOOpIMHATBI BEKTOpa B
JIaHHOM 0a3uce U CTPOWTHh BEKTOP IO €ro
KOOPJMHATAM.

BenmoMHUMTBL OnpeneneHne CKaIsIpHOTO
YMHOEHHUSI U €r0 CBOMCTBA. BRIYHCHATH C
MOMOIIbIO CKAISIPHOTO YMHOXEHUS JJIUHBI

BEKTOPOB, YTJIBI MEXTY HUMU,
yCTaHABINBATh NEPTICHIUKYIIPHOCTh
BEKTOPOB.

AHa.]'II/IGll/IpOBaTI) U MOJAC/JIMPOBATHL Ha
SA3BIKC TCOMCTPUMU PCAIIBHBIC CUTYAIIUU,
CBJ3aHHBIC C (bHBH‘ICCKI/IMI/I BCKTOPHBIMU
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BCIIMYMHAMMU.

Hcnoan3oBaTh IIpu PpCeUHICHUHN 34a/1a4,
CBJA3aHHBIX C BEKTOPAMHU B IIPOCTPAHCTBC,
INIAHUMCTPHUYCCKHUC (baKTLI N MCTOAbI

IHoBTOpEHHE,
00001mIcHME
U
cucTeMaTH3a

HUs 3HAHUH
59

CeueHusi MHOTOIPaHHHUKOB:
CTaHAApPTHbIE MHOTOTPAHHUKH,
METOJ| CJIEIOB, CTAaHIAPTHBIE
IJIOCKOCTH, repeceyeHus
MPAMBIX U IJIOCKOCTEN

[TapannenbHbIe PSMBIE U
IJIOCKOCTH: NapJUIEIbHBIE
CEUYEHHUSI, PaCUET OTHOIICHUN,
YTJIBI MEKITY
CKPEILMBAOIIUMHUCS MPSIMBIMHU.

IlepnieHnuKyIApHBIE
MpSIMbIE 17} IJIOCKOCTH:
CTaHJIApTHBHIE apbl
NEPIEHANKYISIPHBIX
IJIOCKOCTEN u MPSIMBIX,
CHUMMETPUM MHOTOTPAHHUKOB,

TeopeMa 0 Tpex
NEPIEHANKYISIpaXx,
BBIYHCJICHUS JUTVH B
MHOT'OT'PaHHUKAX

CB0001HO omepupoBaTH NMOHATHIMMU:

oTOOpaXeHWe TIPOCTpAHCTBA Ha ceOs,
NBIDKEHUE TIPOCTPAHCTBA;, IICHTpaIbHas,
oceBass W  3CpKallbHAas1  CHUMMETPHH,

MapauieIbHbIA  TEPEHOC;
nogo6ue ¢uryp.
Jloka3bIBaTh YTBEPKIECHUS O TOM, UTO

paBEHCTBO U

LEHTpaJdbHAs, OCeBas W  3EpKabHas
CUMMETPUH,  MMAPAUICIBHBIM  IEPEHOC
ABJSIFOTCSI  JBWKECHUSIMHU.  BBINOJHATH

npeoOpazoBaHus MO00US.

OnepupoBaTh NMOHATHUAMHU. MpsiMast U
chepa Ditnepa.

Pemats reomerpuueckue
HCIIOJIb30BaHUEM JIBHKCHUM.

HUcnoab30oBaTh IMpH pPENICHUM 337a4
JIBUKEHUS IIPOCTPAHCTBA U UX CBOWCTBA.

CpaBHuBathb u aHAJIM3HPOBATH
YTBEPKICHHUSI C  LEJbI0  BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKIEHUMN.

HccaenoBarhb MOCTPOEHHBIE MOIEIN.

Hcnosb3oBath 1M(ppoBhIe pecypehbl

3a7a4d  C

11 knacc (He MeHee 102 4)

HasBanue
pa3aena (TeMbl)
OcHOBHBIE BU/BI 1eATEILHOCTH
Kypca OcHOBHOE co/IepKaHUE
ydyamuxcst
(koMY eCcTBO
MACOB)
AHAJIUTHYeCKAs [loBTOpenue: KoOOpAMHATHI | AKTyalIn3upoBaTh (DAKTbl U METObI
reoMeTpust BEKTOpa Ha IUIOCKOCTH U B | IUVIAHUMETPHUM,  PEJICBAaHTHBIE  TEMe,
(154) IIPOCTPAHCTBE, CKAJIPHOE | IPOBOJUTH AHAJIOTHH.
IPOU3BENICHNE BEKTOPOB, CBoauTh JEHCTBUSA C BEKTOpaMU K
BBIYUCJICHUE  yIJa  MEXIY | aHAIOTUYHBIM ~ JIEUCTBUSIM € HX
BEKTOpaMU B MPOCTPAHCTBE. | KOOPAUHATAMHU.
YpaBHeHue IPSIMOH, BcnnoMHMTB OIIpELEIICHUE
IPOXOJSIIEH Uepe3 IBE TOUKH. | CKALSIPHOTO YMHOXEHHSI U €ro
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YpaBHeHue IUIOCKOCTH,
HOpMaJIb, YpaBHEHUE
IUIOCKOCTH B OTpPE3Kax

BekropHoe npousBeneHue.
JInnennbie HEPABEHCTBA,
JIMHENHOE NMPOTPaMMHUPOBAHKE

AHanutnyeckue METOAbI
pacuéra yria Mexay IpsMbIMU
151 IJIOCKOCTSIMHA B
MHOTOTPAHHUKAX. ®opmyna
pacCTosiHUsI OT TOYKH [0
IUIOCKOCTH B KOOPAWHATAX.

Haxoxenue paccTossHUM OT
TOYKH J0 TJIOCKOCTH B KyOe U
IIPAaBUWIbHOW IIUPaAMHUJIE

Berauciaare ¢ mOMOIIBIO
CKaJISIPHOTO YMHO>KECHHUS JUTMHBI
BEKTOPOB,  YIVIbI  MEXKIY  HHUMHU,
YCTaHaBIIMBaTh  MEPIECHIUKYISIPHOCTh
BEKTOPOB.

BbIBOAUTH ypaBHEHUE TJIOCKOCTU U
dbopMylly paccTOSIHUS OT TOYKH JO
IUIOCKOCTH.

Pemartn 3a7a4Hu, coyetas
KOOPJIMHATHBI ¥ BEKTOPHBIM METOIbI.

IIpoBOAMTH JIOTUUECKU KOPPEKTHBIE
AOKa3aTeJbHbIe PACCYKICHUS TIPU
pellIEHNd TEOMETPUYECKUX 3ajad Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO1a.

AHAJU3MPOBATh U MO/JEJTHPOBATH

CBOMCTBA.

Ha SA3BIKC reoMCeTprun PCaIbHBIC
CUTyalli1, CBA3aHHBLIC BCKTOpaMH U
KOOpAHATaMH.

HccaenoBarh nocTpoeHHBIE MOIENH,
B TOM YHCJIE€ U C HCIOJH30BaHUEM
anmapara anreOphbl.

HUcnoab3oBath
IpOTpaMMBbl.

3HAKOMMTBHCSH C HICTOPHEH pa3BUTHS
MaTeMaTHKH

KOMIIBXOTCPHBIC

IMoBTOpEHUE,
00001IeHHE
CHCTeMATH3aLl Usl

3HAHUM
(15 4yacoB)

Hu

CedeHrsi MHOTOTPAaHHUKOB:
CTaH/IAPTHBIE MHOTOTPAHHUKH,
METOJl CJEIOB, CTaHIApPTHHIC
IJIOCKOCTH, repeceyeHus
IPAMBIX U IJIOCKOCTEN

[MapamienbHble TOpsIMBbIE U
IJIOCKOCTH: napauieibHbIE
CEUEHHUsI, PacCUET OTHOLICHUM,
YTJIBI MEXIY
CKPEUIMBAOIIMMUCS MPSIMBIMHA

[lepnenaukynspHbie
pSIMBbIE U IJIOCKOCTH:
CTaHJapTHBIE napbl
MEPIICHIUKYIIAPHBIX
IJTIOCKOCTEN 151 MPSIMBIX,
CUMMETPUM MHOTOTPAHHUKOB,
Teopema 0 Tpex
MIEPIICHINKYIIAPax,

CtpouTh ceueHusl.

Pemath cTepeoMeTpUUECKUE 3a1a91
Ha JOKa3aTeJIbCTBO MATEMATHUYECKHUX
OTHOIICHUH, HAXO0XKICHUE
reoMEeTPUYECKUX BEMYMH (JJIUH, YTJIOB,
IoMmaaAci, 00bEMOB).

Hcnoab3oBath pEILICHUN
CTEPEOMETPUUYECKUX 3aja4
IUTAHUMETPUYECKUE (PAKThl U METO/IBI.

IIpoBOAMTH JIOTUYECKHA KOPPEKTHBIE
JOKa3aTeJIbHbIE  PACCYXICHUSI  TIpU
PEILICHUN CTEPEOMETPUUECKUX 3aa4.

CpaBHuBaTH ¥ AaHAJU3UPOBATH
pealbHbIE CUTyallUM W  BBISABISITH
BO3MOXHOCTb €€ MOJECIMPOBAHMUS HA
SI3BIKE T€OMETPUH.

MopeaupoBaTh pEAIBHYIO
CHUTYallMIO Ha SI3bIKE TEOMETPUU H

npu
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BBIUYUCJIICHUS JUTAH B
MHOTOTPaHHUKAX

[ToBTOpenue: IO LAY
MHOTOYTOJILHUKOB,  (POPMYJIbI

JJISL TIOIIaie, cooOpakeHus
OO0 HS.

[ momanu CeUYeHUU
MHOTOTPaHHUKOB: [UIOIIAIU
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKCHHS 11010 0Us

HCCJIEea0BaATh ITIOCTPOCHHBIC MOACIIM, B

TOM 4YHCIE W C HCIOJIb30BaHUEM
anmapara anreOphbl.
Hcnoan3oBath KOMITbIOTEPHBIC

IpOTrpamMMBbI MIPU PELICHUH 3a]1a4.

O0BéM
MHOTOTPaHHU KA
(17 9)

O06BéM Tena. O0beMm
PSIMOYTOJILHOTO
napajuienenumnena. 3amadu oo
YABOSHUU Ky0a, O KBaJparype
Ky0a; 0 TPUCEKIMH yTJa.

CrepeomMerpuueckue
3aa4yd, CBA3AHHBIE C 00BLEMOM
PSIMOYTOJILHOTO
napajiesnenumnesna.

[Ipukiagusie 3aJ1a4y,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMa PSIMOYTOJILHOTO
napajiesnenumnesna.

OO0BEM npsAMOI IPU3MBI.

CrepeoMeTpuuecKue
3aJ1a49H, CBSI3aHHBIE c
BBIYUCJICHUEM 00BEMOB

npssMoi npusMel. lIpuknannsie
3aJa4d, CBA3aHHBIE C 0OBEMOM
IIPAMOU IIPU3MBI.

Boruuciienne 00bEMOB TeI ¢
TIOMOIIBIO OIPENEIIEHHOTO
uaTerpaa. O0bEM HAKIOHHOU
MPU3MBI, TTHPAMU/IBI.

dopmyna 00BEMa
MPaMUBbI. OTHo1IEHNE
00BEMOB THpaMHU C OOIMM
YTJIOM.

CrepeomMerpuueckue
3aJ1a4yu, CBsA3aHHbIE C 00BEMaMU
HAKJIOHHOU MIPU3MBI,
TUPaMUJIBI.

[Ipukmagueie  3amauud 1O
TEME «OO0BEMBI TEID,

CBo0oaHO OIepHPOBATH
NMOHATHAMHU. O00BEM Tema, 00BEM
IPSIMOYTOJBHOTO MapajiesienuIneaa.

DopMyIUpPOBATH OCHOBHBIE

cBOcTBa 0OBEMOB.
Joka3biBaTh TEOpeMy 00 00BEME

MPSIMOYTOJIbHOTO Map AJUIeNeUIea,
CJICICTBHUS U3 HEE.
Paspe3atsb MHOTOT'PAHHUKUY,

NEPEKIAAbIBATh YaCTH.

Pemate cTepeoMeTpuUECKHE 3a/1a4H,
CBSI3aHHBIE C BBIYHCIIEHHEM OO0BbEMa
OPSIMOYTOJIBHOTO  IapaJUICNICHUIIE/a,
IPU3MBI.

CpaBHMBaTh W aHAJIM3MPOBaATh
YTBEPKIECHHUSI C IEJbI0  BBISBIICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYXKICHUM.

AHAJIM3HPOBATH U MOAECJTHUPOBATH

Ha  S3bIKE TE€OMETPUU  pEAbHbBIC
CUTyalluu, CBA3aHHbIE C OO0BEMOM
IPSMOYIOJIBHOTO  MApAJUICIEIINIIEA,

PU3MBI, TUPAMUJIBI.

HccaenoBarb nocTpOSHHbBIE MOIETH,
B TOM UHCJI€ U C HCIOJIb30BAHUEM
anmapara anreOphbl.

BoiBoauUTHL OCHOBHYIO
UHTETPATLHYIO dhopmyy TUTST
BBIYUCJICHUSI 00BEMOB TEJI.

Joka3biBaTh TeOpeMy 00 00BEME
HAaKJIOHHOW TPHU3MBI Ha MpUMEpe
TPEYroJIbHOM IIPU3MBI 51 IUIA
MIPOU3BOJILHON MPU3MBI.

Joka3biBaTh TeOpemMy: 00 00BEME
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CBSI3aHHBIE C 00bEMOM
HAKJIOHHOM MIPU3MBI,
TUPaMUJIBI.

[Ipumenenue 00BEMOB.

Berunciienue paccTositHAA 10
IJIOCKOCTH

nupaMuibl, GOPMYyIUPOBATH CICICTBHS
u3 Hee: 00BEM YCEUEHHOU MUpPaMUIbI.
BreiBoguth popmyiy it BBIYHCIIEHUS
00BEMOB YCEUEHHOUM MUPaMUJIbI

Teaa
BpallEeHMS.
(24 v)

[Hwmuanpruyeckas
MOBEPXHOCTb, oOpazyroliye
HWIMHAPUYECKOU
MOBEPXHOCTH.

Humasap. [Ipsamon

Kpyropo muuHap. Ilnomans
MMOBEPXHOCTH LIUIMHIPA.
Konnueckass mnoBEpXHOCTS,

oOpasyromme KOHMYECKOU
nosepxHocTu. Konyc. Ceuenue
KOHYyCa IJIOCKOCTBIO,
MapAVICIIbHOU IJIOCKOCTU
OCHOBAaHMUs. Y CEUEHHBIN KOHYC.
N300paxeHnne  KOHYycOB U
YCEYEHHBIX KOHYCOB.

[Tnomans OOKOBOH
MIOBEPXHOCTHU " MTOJTHOM

MOBEPXHOCTH KOHYCA.

CrepeoMeTpUUECKUE 3a/1a4H
Ha JI0Ka3aTeIbCTBO u
BBIYHCJICHHE, MOCTPOCHUEM
CEUCHUM IWIMHIPA, KOHYCA.

[TpukmagHbie 3a7a4H,
CBSI3aHHBIC C UJIMHAPOM

Cdepa u map.

[lepeceuenue cheprl u mapa
¢ wiockocThio. Kacanue mapa
u cdepsl MWIOCKOCThIO. Bua u
U300paKeHHE 11apa.

YpaBHeHue cepsnl.
[Iromans chepsl n e€ gacTei.

Cummerpus cdepsl U mapa.

CrepeomMeTpuuecKkue 3a1auu

Ha JTI0Ka3aTeIhCTBO u
BBIYKCJICHHE, CBSI3aHHBIE CO
chepoii U 1apom,

MIOCTPOCHUEM HMX CECUYCHUH
IIJIOCKOCTBIO.

CBo0oaHO ONepUpoOBaTH
MOHSATUSIMM: UWIAHIPUYECKast
MOBEPXHOCTh, UWuHAp. H3yyartsb

CIIOCOOBI TOTYYCHUS MWIMHAPUYECKON
MOBEPXHOCTH, [IWINHAPA.

HN300paxkaTth UWIMHAP ©W  €rO
CEUEHHS IIOCKOCTBIO.
CBo0oaHO OIepUPOBATH

MOHATUSIMM : KOHUYECKAs [IOBEPXHOCTb,
KOHYC, YCEUEHHbIM KOHyC. WM3yuarh
CIOCOOBI  TOJIy4eHHs]  KOHHYECKOU
MIOBEPXHOCTHU, KOHYCA.

HN300paxkaTh KOHYC U €ro CEYCHHS
IUIOCKOCTBIO, ITPOXOASIIEN Yepe3 OCh, U
IUIOCKOCTBIO, IEPIIEHAUKYIISIPHOM K OCH.

BbiBOoaUTH bopMyIbI TSt
BBIYUCJICHUA OOKOBOM U  TOJIHOM
IIOBEPXHOCTEH TEJl BPALLCHMUS.

PemaTte cTepeoMeTpuUECKHE 3a/1a4H,
CBSI3aHHBIE C  TeJlaMH  BpaLICHHS,
HAXOKJICHWEM IUIOIAaAu OOKOBOW U
IIOJIHOM ITOBEPXHOCTH, NOCTPOEHUEM
CEYCHUN.

Hcnoab3oBaTh Npu pelIeHUH 33124
IUIAHUMETPUUYECKUE (PaKThl U METOIBI.

CpaBHMBaTHh U AaHaJHU3MPOBATh
YTBEPKIAECHUSI C LENbI0 BBISBICHUS
JIOTHYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYXICHUM.

AHAJM3MPOBATh U MOJEJIMPOBATh
HA  SI3bIKE TE€OMETPUU  pEATbHbIE
CHUTyallil, CBSA3aHHBIE C KOHYCOM U
HWIMHIPOM.

HccaenoBars NOCTPOCHHBIE MOIEIH,
B TOM YHMCJIE€ M C MCIOJB30BAHUEM
anmapara anreopsl

AKTYaJu3upOBATH (DAKTHI U METOIbI
IUIAHUMETPUH,  PEJICBAHTHBIE  TEME,
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[TpukmagHbie 3a7a4H,

CBsI3aHHBIE CO cdepolt U
1apoM.

[loBTOpEHNHE: OKPYKHOCTH
Ha TUIOCKOCTH, BBIYKCIICHUS B
OKPY>KHOCTH, CTaH/JapTHBIC
1o 100ust

Pazmnunpie  komMOMHAIIUU
Tel BpalleHUs "
MHOTOTPAaHHUKOB.

3amaun mo Teme «Tema u
MMOBEPXHOCTHU BPAIICHUS

NPOBOJAUTH AHAJIOTUH.

CBo0oaHO 0IepUPOBATH
NOHATUSIMM. cdepa W ImMap, LEHTP,
paauyc, guaMeTp cdephl U mmapa.

HUccaenoBatb B3aMMHOE
pacmnoJioxkeHue chepsl ¥ IOCKOCTH.

®opMyaNpOBaTH ONIpENEIICHUE
KacaTelIbHOMU MJIOCKOCTH K cdepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpHU3HAKE KacaTeabHOU TIOCKOCTH.

BeiBoauTH bopMmyiry TS
BBIYUCJICHUSA TUIomanau cdepsl yepes
panuyc chepbl.

PemaTth cTepeoMeTpruyecKue 3a1a4H,
CBsi3aHHbIE €O cdepoll U wmapowm,
HaXOJICHUeM Iulomanau cdepbl u eé
yacTel, MOCTPOCHUEM CeUEHUH Cephl U
mapa.

AHAJIM3UPOBATH U MOAEJHPOBATH
HA  SI3bIKE TE€OMETPUU  pEalbHbIC
CHUTyalliM, CBSI3aHHbIE C IIAPOM U
chepoii.

Pemath npocThie 3371a4H, B KOTOPBIX
burypupyior KOMOUMHALIUU TeI
BpAICHUS] 1 MHOTOTPAHHUKOB.

Hcnosb30BaTh NpH pelIeHUH 3a/1ad,
CBSI3aHHBIX CO cdepoil U mapoMm,
TUTAHUMETpUUIeCKUE (aKThl U METOIBI.

PemaTthb cTepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIE C  TEJlaMu  BpalleHus,
NOCTPOEHUEM CEUEHUH TeJ BpalleHUs, C
KOMOWHAIIMSIMA ~ T€JN  BpAIllCHUs] U
MHOTOTPaHHUKOB.

IIpoBoaAUTH JIOTHYECKH KOPPEKTHBIC
JI0OKa3aTebHbIE  PACCYXIEHUS  IpHU
pEUIeHUH  TFeOMETPUYECKUX  3ajad,
CBSI3aHHBIX C TEPIEHAUKYIIPHOCTHIO
IJIOCKOCTEMN.

AHAJIM3UPOBATH U MOAEJHPOBATH

Ha SA3BIKC reoMCcTprun PCaAIbHBIC
CUTyalllH, CBsA3aHHbBIC C
MHOTOI'paHHHUKaMU.

I/ICCJ]eIIOBaTL IMOCTPOCHHBIC MO JICJIH,
B TOM 4YHCJICE N C UCIIOJIb30BaHUEM
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anmapara aareOpFl.

Inomanu
MOBEPXHOCTH U
00BEMBI
KPYIJIBIX TeJl

CAY)

O0bém mmummHapa. Teopema
00 00BEME MPSMOTO IWIUHIPA.

IInomann OOKOBOM u
MTOJTHOM IIOBEPXHOCTHU
AIAHJIPA.

Brrunciienne o0bEMOB TEN C
ITOMOIITHO OTIPEACIEHHOTO

uaTerpaia. O0sEM KoHyca.

[Tnowmaan OOKOBOU u
IIOJIHOM IIOBEPXHOCTHU KOHYCA.

Crepeomerpruueckue
3a7a4H, CBSI3aHHBIC c
BBIYHCJIEHUEM 00BEMOB
HWJIUHIPA, KOHYCA.

[IpuknanHbie  3agayd 1O
TeMe «OOBEMBI W IUIOMIAIH

ITIOBEPXHOCTEN TEJ.

O0BéM mapa W MAPOBOTO
cektopa. Teopema 006 00BbEMeE
mapa. [Inomans chepsr.

CrepeoMeTpuueckue
3a/1a4u, CBSI3aHHbBIC c
BBIYHUCJICHHEM 00BEMOB IM1apa,
1apOBOT'0 CETMEHTA, IIIAPOBOTO

ceKTopa.
[lpuknagHeie 3amadu 110
TeMe «O0BEMBI TEID»,

CBsI3aHHBIC C 00BEMOM IMapa u
IJIOMAABLI0 CepHl.
CooTHo1IeHHA MEXIY
IUIOMIAJISIMA  TIOBEPXHOCTEW U
00BEMaMH 110 I00HBIX TEI.

[lomoOHubIE Tena B
IPOCTPAHCTRBE.

W3menenne oObéMa mpH
M0 1I00MH.

CrepeoMeTpuueckue
3a/1a4H, CBsI3aHHBIE c

BEIYHCJIEHHEM O00BHEMOB TEII U
IUTOIIAAEH OBEPXHOCTEMN

CBob6oaHo OIepupoBaTh
NOHATUSIMM. O0BEM TeNa, IUIOMIATh
MTOBEPXHOCTH.

D opMyJTHPOBATH OCHOBHBIC

CBOMCTBa 00BEMOB.

Jloka3bIiBaTh TeopeMbl: 00 00bEME
nuwMHapa, 00  00BEME  KoHyca.
BoiBoAMTL (POPMYIIBI 1JI1 BEIYUCIICHUS
00BEMa yCeuEHHOTO KOHYCa.

HccaenoBarh ocTpOSHHBIC MOJIETH,
B TOM YHCJE€ U C UCIOJH30BAaHHEM
amnmapara anreOphbl.

3HATBH BO3MOYKHOCTH PEIICHUS 33124
Ha IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOU,

0 KJIACCUYECKUX HEepa3peIlrMbIX
3amayax.

CBo0oaHO 0IepUpPOBATH
NOHATHAMM.  IIAPOBOM  CErMEHT,
IapOBOM  CJIOM, 1IAPOBOM  CEKTOP,
OCHOBaHHWE W  BBICOTA  CETMEHTA,

OCHOBAHHUC W BbICOTA MIAPOBOTO CJIOA.

BriBoauTH dbopmyIibl ISt
HaXOXJeHUs1  OOBEMOB  IIAPOBOTO
CErMeHTa, IapOBOTr0 CEKTOPa, TUIOIIAAH
chepsr.

Joka3biBaTh TEOpeMy 00 00bEME
mapa.

PemaTth cTepeoMeTpudeCcKue 3a/1a4H,
CBsI3aHHBIE C 00BEMOM II1apa, IIapOBOTO
CErMeHTa, IapOBOTO CEKTOpa,
IIOIIAABIO CepHI.

CpaBHMBaTHh ¥ AaHAJU3MPOBATH
YTBEPKICHUS C TIEJbI0  BBISBICHUS
JOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXICHUM.

AHAJU3HPOBATH U MOAEJHPOBATH
Ha  SI3BIKE TEOMETPUHM  pEAIbHBIC
CUTYAIINH, CBSI3aHHbBIE C 00BEMOM IHIapa,
IApPOBOTO CErMeHTa, IapOBOTO
CErMEHTa, TUIOMAALI0 CepHI.

CBo0oaHO OIlepUPOBATH
NMOHATHEM: TIOJIO0HBIE Tena B
NPOCTPAHCTRBE.
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Bopruucasares  00bEMBI  TEl Cc
MTOMOIILIO OTIPEACIIEHHOTO WHTErpaa.

Pemiathb cTepeomMeTprUUECKUE 3a/1a4H,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXIY
TUIOIIAISIMH TTOBEPXHOCTEH M 00BhEMaMu
I10JOOHBIX TEJL.

IIpoBoaAUTH JIOTHYECKH KOPPEKTHBIC
A0Ka3aTeJbHble PACCYXKIEHUS TPU
peUICHMM  TeOMETPUYECKMX  3ajad,
CBSI3aHHBIX C BBIYHCIEHHEM OOBEMOB
TeI C TIOMONIBIO  OMPEAEIEHHOTO
UHTErpaa, HaXO0KJICHUEM
COOTHOIICHUS  MEXKIY  IUIOMIAsIMHU
MOBEPXHOCTEH U 00BEMaMHU MO T00HBIX
TeJL

AHAJU3HPOBATH U MOAEJHPOBATH
Ha  S3bIKE TEOMETPUHU  pPCabHBIC
CUTyallH, CBS3aHHbICE C OO0OBEMaMU U
MOBEPXHOCTSIMHU TE€JI, HA JJOKA3aTeIbCTBO
U Ha HaXOXJIECHUE TEOMETPUYECKUX
BEJIMYNH
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JIBHKe HUAS
(S

JIBMKEHHsT MPOCTpPaHCTRBA.
OtoOpaxenusi. JIBmkeHUsS U
paBeHCcTBO  Quryp. OO1me
CBOMCTBAa JBWXXEHUM. Buuel
JIBOKCHUU: Map AIEIbHBINA
nepeHoc, IEHTpaIbHAS
CUMMETpUS, 3epKajIbHas
CUMMETpUS, MOBOPOT BOKPYT
IPSIMOTA. [IpeobpazoBanus
nonoOus. Ilpsmas u cdepa
Ditnepa.

['eomeTpuueckue 3agayu Ha
NPUMEHEHUE JBUKCHHUSI

CBo00aHO onepupoBaTh
MOHSTUSIMM. 0TOOpaKEHHE
OpoCTpaHcTBa Ha ce0sl, JBUKEHUE

IIPOCTPAHCTBA; LICHTpalbHAas, OCEBas U
3epKajbHasi CUMMETPUH, TapaJlieTbHbIN
NEPEHOC; PABEHCTBO U Moao0ue duryp.

Jloka3pIBaTh YTBEPKICHUS O TOM,
YTO LEHTPAJIbHAsA, OCEBasl U 3€pKAJIbHAS
CHUMMETPHUH, MapalIelIbHbIi TMEPEHOC
SABJSIFOTCS. IBMKEHUSIMU. BBINOJHATH
npeoOpazoBaHus MOJ00uS.

OnepupoBaTh NOHATHAMM: TIPsIMast
u cepa Diinepa.

Pemath reomerpuueckue 3amadu C
UCIIOJIb30BAHUEM JBHUKECHUN.

HUcnonb3oBaTh npu peLicHUH 3a1a4
IBI)KEHHUSIT ~ NPOCTPAHCTBA M MX
CBONCTBA.

CpaBHUBaTHL ¥ aHAJM3UPOBATH
YTBEPKICHUS C LEIBI0  BBISBIICHUSA
JOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYXKICHUU.

HccaenoBarb NOCTPOECHHBIE MOJIEIH.

HUcnoab3oBath ungposbie

pecypcehl
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IToBTOpEHUE,

00001IeHNEe
cHUCTeMaTH3al sl

3HAHUN
(17 9)

H

OO0oOmaroriee MOBTOPEHUE
MOHATHM H METOJAOB Kypca
reomerpun  10-11 kiaccos,
cUCTeMaTHu3aIys 3HaHUM.

Hctopus pa3BUTHA
CTEpECOMETPUN KaK HAyKu U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT U

Pewmath cTepeoMeTprUUECKUE 3a1a91
Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKHUX
OTHOILICHUM, HaXO0KICHUE
reoOMETPUYECKUX BEJIMYUH (JJIUH, YTJIOB,
IomaaAcH, 00bEMOB).

HUcnoab3oBath peleHnn
CTEPEOMETPUUYECKUX 3a7a4
IUTAHUMETPUYECKUE (PAKThl U METO/IBI.

IIpoBOAMTH JIOTUYECKHA KOPPEKTHBIE
NOKa3aTeJIbHblE  PACCYXKICHUS  IIPU
pelIeHnn CTEPEOMETPUUECKUX u
TJIAHUMETPUYECKHX 3a/1a4.

CpaBHUBaTL M aHAJHM3UPOBATH
PCaIbHBIC CUTyallur u BBIABJIATH
BO3MOXHOCTh €€ MOJECIMPOBAHUS HA
SI3BIKE T€OMETPUH.

MoaesupoBaTthb pEATbHYIO
CUTyallMI0 Ha S3bIKE TEOMETPUU U
HCCJIeI0BATh NTOCTPOEHHBIE MOJIEIH, B

pu

TOM 4YHUCJI€ W C MCIOJb30BAHUEM
anmapara ajareOphl.
HUcnoab3oBath KOMIIbIOTEPHBIE

MPOrpaMMbl NPU PELICHUH 3a/a4.
[onyyars  mpeacraBjeHHe O
reOMETpUM KaK O pa3BUBAIOLIEHCS
HAayKe, MCCIEAYIOWECH OKpPYX aroMn
MHp, CBA3aHHOM C  peaJbHBIMHU
00BEKTaMH, TIOMOTAIOMIEH  PEIIUTh
peanbHbIE KU3ZHEHHBIE CUTYAIlUU O POJIU
CTEPEOMETPUHN B pa3BUTUU
COBPEMEHHBIX VH>XEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTHIA
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IHoypounoe miianuposanue 'EOMETPHA, 10 kinace

(34 B Hee10, 34 ydueOHBIX Heie1u, uTOoro — 102 4v)

No Jama Tema ypoka
n/n | Ian | @axm
BBenenue B crepeomMeTpuio -234
1 1 neoena OcHoBHBIE NTpaBUIa H300paKEHUSI HA PUCYHKE TIIOCKOCTH, TapaIEIbHBIX
NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 IlonsTHS cTepeoMeTpun: TOUKa, IIpsMasi, JIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE

MpaBUJIa U300pKCHHS HA PUCYHKE TIOCKOCTH, IMAPAJLICITBHBIX TTPSIMBIX
(OTpe3KoB), CEpeMHBI OTPE3KA.

3 IloHsTHs: nepecekaronMecs IOCKOCTH, IEPECEKAIONIMECS TPSIMast U IJIOCKOCTh;
MOJIYIIPOCTPAHCTBO.

4 2 neoensn IloHsTHS: epecekaronMecs MIOCKOCTH, IEPECEKAIONIMECS TPSAMast U IJIOCKOCTh;
MIOJIYIIPOCTPAHCTBO.

5 MHororpaHHUKH, H300pa)KEHNE MPOCTEUILIMX TPOCTPAHCTBEHHBIX (UTYD,
HECYILIECTBYIOIIMX OOBEKTOB.

6 MHororpaHHUKH, U300pa’keHNE MPOCTEUIIMX TPOCTPAHCTBEHHBIX QUTYD,
HECYILIECTBYIOIIX OOBEKTOB.

7 3 neoens AKCHOMBI CTEPEOMETPUHU U NEPBBIE CIEICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUH U IIEPBBIE CIEJCTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U TIEpBBIE CIeACTBHS U3 HUX. CIOCOOBI 3a1anus
MPSAMBIX U IIJIOCKOCTEN B pocTpaHcTBe. O003HauEHUs MPSAMBIX U MJIOCKOCTEH.

10 4 neoensn N300paxxeHne ceueHU i NupamMu/ibl, Kyoa U MPU3MBbL, KOTOPbIE IPOXOAT Yepe3 ux

pebpa. M3o0pakeHne mepeceyeHn s MoMydeHHBIX TUIOCKOCTeH. PackpanmBanue
MMOCTPOCHHBIX CEYCHU N PAa3HBIMH IBETAMHU.

11 N300paxxeHne ceueHU i MupamMu/ibl, Kyoa U MPU3MBbL, KOTOPBIE TPOXOAT Yepe3 ux
pedpa. N3o0pakeHne nepeceueHust MOTy4eHHbIX IIIOCKOocTel. PackpanmBanue
IIOCTPOEHHBIX CEYEHU I pa3HbIMU LIBETAMHU.

12 N3o0pakeHne ceueHU i MupaMuibl, Ky0a M MPU3MBL, KOTOPbIE TPOXOAT Yepe3 ux
pebpa. N3o0pakeHne nepeceyeHus MONIy4eHHBIX MIIOCKOCTel. PackpanmBanue
IOCTPOEHHBIX CEYCHU M pa3HbIMU IIBETAMH.

13 S Hedensa M3o0paxeHne cedeHn i MupaMuIbl, Ky0a U IPU3MBI, KOTOPbIE TPOXOAT Yepe3 ux
pebpa. M3o0paxeHnune nepecedeHus MorydeHHBIX INIOCKOCTeH. PackpanmBanue
MOCTPOEHHBIX CEYCHUI pa3HbIMU LIBETAMHU.

14 Meron cnenoB it MIOCTPOCHUS CEUEHU .

15 Merton cnenoB ast nocTpoeHus ceueHnid. CBOMCTBA MepeceueH Uil MpsAMbIX U
IJIOCKOCTEH.

16 6 neoena Merton cienoB it TOCTpOCHUS ceueHni. CBOMCTBA EPECEUCHU M TPSAMBIX U
IJIOCKOCTEH.

17 [Toctpoenue ceuenunii B mupamuie, Kyoe 1mo Tpem Toukam Ha pedpax. Co3ganue
BBIHOCHBIX UEPTEKEH U 3aMKCh IIATOB TTOCTPOCHHUSL.

18 [locTpoenue ceuenuii B nupamuie, Kyoe 1mo Tpem ToukaM Ha pedpax. CosznaHue
BBIHOCHBIX UEPTEKEN U 3alHCh IIATOB MOCTPOEHHUSL.

19 1 Heoensn ITocTpoenue ceueHuit B nupamue, Kyoe 1o TpemM Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMMCh IATOB MOCTPOCHHUSI.

20 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIMCh LIATOB MOCTPOCHHUSI.

21 [ToBTOpEeHUE MIaHUMETPUH: TEOPEMA O IIPOMOPLHOHANBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB.
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22 8 neoensa [ToBTOpeHue nnanumeTpun: reopema Menenas. Pacuersl B ceueHUsAX Ha
BBIHOCHBIX UepTexkax. VIcTopus pa3BUTHSI INIAHUMETPUHU U CTEPEOMETPHUU.
23 KontpoabHas padora Nel «Axkcuombl crepeomeTpun. Ceue HUsI»
B3anmHoe pacnoJioskeHHe NPSAMBIX B POCTPAHCTBE — 64
24 B3anmHoe pacnonoxeHue npsMbIx B MpocTpaHcTBe. CKPEIMBAIOIIMECS MPSIMBbIE.
[Ipu3Haku ckpeumBaronmxcst npsMoix. [lapannensHbie TpsiMbie B TPOCTPAHCTBE.
25 O Heoenn Teopema 0 CyleCTBOBAaHMM U €IMHCTBEHHOCTH MPSAMOM MapajlyIeIbHOW JAHHON
IIPSIMOM, IPOXOJALICH Yepe3 TOYKY IIPOCTPAHCTBA U HE JIeXKAIleH Ha TaHHOU
npsmMoi. Jlemma o nepecedeHnH napajisiesIbHbIX TPSIMBIX MJIOCKOCTBIO.
26 [lapannenbHOCTh Tpex NpsAMBIX. Teopema 0 TpeX napauieabHbIX TPSAMbIX.
Teopema 0 CKpeLMBAIOLIMXCS MPSAMBIX.
27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA NAPALIEIBHOTO
npoekrtupoBanus. M3o0pakeHre pa3HbiX UIyp B mapajieNbHON MPOEKIHH.
28 10 LenTpanbHas mpoekuus. YToia ¢ COHANPaBJICHHBIMU CTOPOHAMU. YTOI MEXITY
Heoens MPSIMBIMU.
29 3aauM Ha 10Ka3aTeIbCTBO M UCCIIEI0BAHUE, CBSI3AHHBIE C PACIIOJI0KEHUEM
MPSMBIX B IPOCTPAHCTRBE.
IMapajsiebHOCTL MPAMBIX M IJIOCKOCTEH B MPOCTPaHCTBE — 84
30 [TonsaTHs: napamiesbHOCTh NPSMOM U TNIOCKOCTU B MpOCTpaHCcTBE. [Ipu3Hak
MapajIeTbHOCTH MPSAMOM U IIOCKOCTH. CBOMCTBA MapaJIEIbBHOCTH MPSIMOU 1
IIJIOCKOCTH.
31 11 ['eomeTpryeckue 3a1aun Ha BEIYMCICHHUE U JOKA3aTEIBCTBO, CBSI3aHHBIE a
Heolens MapaIETbHOCTHIO MPSMBIX U INIOCKOCTEW B IIPOCTPAHCTBE.
32 [TocTpoenue cedyeHust, TPOXOAAILETO YEPE3 JAHHYIO MPSAMYIO Ha YEPTEXKE U
MapaJyIEIbHOrO IPYrod npsMoi. Pacuer OTHOEHUH.
33 [NapannenpHast TpOEKIKsL, TPUMEHEHHUE JITsl TOCTPOSHUSI CEUeHUH Kyda 1
napayenenunena. CBoiicTBa napauienenuneaa i Ipu3Msl.
34 12 [TapannensHsbie miockocTy. [Ipu3Haku nmapamienbHOCTH JBYX MIIOCKOCTEH.
35 Heodens Teopema 0 nmapayiieIbHOCTH ¥ EAMHCTBEHHOCTH IJIOCKOCTH, IPOXOJAIIEH depes
TOYKY, HE IPUHAJIEKAIIYI0 JTaHHOW IIJIOCKOCTHU U CJIEICTBUS U3 HEE.
36 CaolicTBa mapamieabHbIX INIOCKOCTEN: O MapajlIeIbHOCTH MPSMBIX MEPECEUEHU ST
IIPH [IEPECEUEHUH ABYX MapallIeNIbHbIX MIIOCKOCTEN TPEThel.
37 13 CaoiicTBa napajuieqbHbIX MIIOCKOCTEH: 00 0Tpe3kax MapaylieNbHbIX MPSMBIX,
Heldensn 3aKIFOUYEHHBIX MEX/Y [1apaJlJIeNIbHbIMU IJIOCKOCTSIMU; O TIEPECEUEHU U MTPSAMON C
JBYMsI TTapAJUICITbHBIMU TIJIOCKOCTSIMH.
Ilepne HAMKYJISIPHOCTH NPSIMBIX M IUIOCKOCTEH B MPOCTPaHCTBE — 259
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [loBTOpEeHME: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
40 14 CaoiicTBa Ky0a M MPSIMOYTOJIBHOTO TapalIieNienuIe/1a.
41 Helens Borancienue nimH oTpe3KoB B KyOe M IPSMOYTOJIbHOM TapalieyeuIe/ie.
42 [lepnieH IUKYASAPHOCTD MPSMON U TIIOCKOCTH. [Ipr3HaK nepneH AuKyIspHOCTH
MPSMOM U TIIIOCKOCTH.
43 15 [leprnieH IUKYASAPHOCTD NPSAMO U MIIOCKOCTH. [IpU3HaK nepneH AuKyIIpHOCTH
Helens IPSIMOM U TIJIOCKOCTH.
44 Teopema 0 CyleCTBOBAaHMM U €IMHCTBEHHOCTH MPSAMOIL, MPOXOAALIEH Yepes
TOYKY MPOCTPAHCTBA U EPIEH IUKYISIPHOUN MIOCKOCTH.
45 [TnockocT ¥ nepreHANKYIISIpHBIE UM MPSIMbIe B MHOTOTPaHHHUKaX.
46 16 [1nockoCTH ¥ NepreHANKYIISIPHBIE UM MPSIMble B MHOTOTPAHHUKaX.
47 Heldensn Ilepnien tukynsip v HaKoHHAas1. [locTpoeHue nepneHaAuKyIsipa U3 TOUKU Ha
MPAMYIO.
48 [lepnenqukynsap u HawioHHas. [locTpoeHre nepneHIMKyaspa U3 TOUYKU Ha
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IIPSAMYIO.

49 17 Teopema o Tpex neprieH IuKynsipax (mpsimas 1 oOpaTHasi)
50 Heodensn Teopema o Tpex nmepreHIuKyispax (mpsamas 1 oopaTHast)
51 VYron Mexay CKpellMBarOIMMUCS TPSIMBIMHU.
52 18 [Touck nepneHauKyIspHBIX MPSIMBIX C TOMOIIBIO MEPIIEHIUKYIISIPHBIX
neoens IIJIOCKOCTEH.
53 OpToroHanbHOE TPOCKTUPOBAHUE.
54 [TocTpoenue ceueHuit Kyoa, TpU3Mbl, IPABUIBHOM MUPAMHIBI C TOMOIIBIO
OPTOTOHAIBHOM MPOEKIUH.
55 19 [TocTpoenue ceueHuit Kyoa, TpU3Mbl, IPABUIIBHOM MUPAMH/IBI C TOMOIIBIO
Heoensn OPTOrOHAJIBHOM IPOEKLHH.
56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MIOCKOCTHU. [ImockocTi cuMMmeTpuii B
MHOTOIPaHHHKAX.
Y4 [Ipu3Hak nepneHuKyJIIpHOCTH MPSAMOU U IMJIOCKOCTH KaK CIIEACTBUE CUMMETPHUU.
58 20 [IpaBusibHBIE MHOTOTPAaHHUKU. Pacuér pacCTOSHUI OT TOUKU 10 MIOCKOCTH.
59 Helens [TpaBuIbHBIE MHOTOTPAHHUKU. Pacu€T paccTOSIHMI OT TOYKH A0 MIJIOCKOCTH.
60 Crioco0bl OMYCTUTh MEPHIEHAUKYIISPBI: CHMMETPUS, CIBUT TOUKH T10
napasuieNbHON TPSIMOM.
61 21 CnBur o HenapayuieaIbHOU NPSIMOMN, U3MEHEHHUE PACCTOSIHUH.
62 Heoens KonTpoabHas padora Ne 2 «B3auMHoe pacnosio:keHHe NpsiMbIX H
IJIOCKOCTEH B NPOCTPAHCTBE»
Yrabl u paccrosinus — 164
63 IloBTOpEHME: YrOa MEX 1y NPSIMBIMHU Ha MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB.
64 22 IloBTOpEHME: YTOa MEXIY CKPEIMBAIOLMMUCS MPSAMBIMU B IIPOCTPAHCTBE.
65 Heldens ['eomeTpuyeckrue METOIbI BEIYHCIICHHS YIIIa MEXK/Ty MPSIMBIMH B
MHOTOIPAaHHMKAX.
66 JIByrpanHbIiiil yros. CBONHCTBO JMHEHHBIX YIJIOB JBYTPAHHOTO YIUIA.
67 23 [lepnen qukynsapHble m10CKOCTH. CBOMCTBA B3aMMHO NIEPIEH INKYIISPHBIX
Heoens IIJIOCKOCTEH.
68 [Ipu3Hak nepneHuKyJIIpHOCTHU MIIOCKOCTEN; TeopeMa O MPSAMON MepeceyeHust
IBYX IJIOCKOCTEH MEPIEeHAUKYISIPHBIX TPEThEH MIOCKOCTH.
69 [IpssMOyronbHBINA TapaiesIenuIe; Kyo; U3MEpEeHUsl, CBOMCTBA TPSIMOYTOJIBHOTO
napaJjuiesenumnesa.
70 24 TeopeMa 0 quaroHau NpsMOYroJIbHOIO NMAPAJIEIICIUIIENA U CIEACTBUE U3 HEE.
71 Helens CrepeomMeTpuueckie U MpUKIaIHbIE 3a/1a4H, CBS3aHHbIE CO B3aUMHBIM
PacIioyIoKEHUEM IPSIMBIX U IIJIOCKOCTEH.
72 IloBTOpEHME: CKpelMBarOLMeEcs MpsAMbIE, TapaJUIEIbHbIE IIIIOCKOCTH B
CTaHIaPTHBIX MHOTOTPAaHHHUKaX.
73 25 [Tapa nmapasienbHbIX MJIOCKOCTEH Ha CKPELMBAIONXCS MPSIMBIX, PACCTOSIHHUE
Heldens MEXJly CKPEIMBAIOUMMUCS MPSIMBIMH B IPOCTHIX CUTYaIUSIX.
74 PaccrosiHMe OT TOUKM 70 MIIOCKOCTH, PACCTOSIHUE OT MPAMOMN JI0 IIIIOCKOCTH.
75 Brruncnenue paccToSHUN MeX1y CKPEIIMBAOIMMHUCS MPSIMBIMH C IIOMOILBIO
MEPIIEHIUKYIIIPHOH INIOCKOCTH.
76 26 TpexrpanHbIl yroj, HEpPaBEHCTBO AJIs TpeXrpaHHbIX yrioB. Teopema Iludgaropa,
neoens TEOPEMBbl KOCUHYCOB U CUHYCOB Ul TPEXTPAHHOTO YIJIa.
77 DneMeHThI chpepruecKoll TeOMETpUH: re0Ie3nYeCKie JTMHUU Ha 3emIie.
78 Konrtpoabnasi padora Ne 3 «Yrubl u paccTossHUSA»
MHOrorpaHHMkm - 74
79 27 Cucremaru3zanus 3HaHUHM «MHOTOTPaHHUK U €TI0 3JIEMEHThDY
80 Heoensn [Tupamua. Buner nupamu. [paBuneHas nupamuia.
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81

IIpusMma. Ilpsmas u HaknoHHasA npu3Msl. [IpaBunbHas npusma.

82 28 Ipsamoil mapasuienenumnes, NpsIMOYTroJbHBIN apajuieaenumen, Kyo.
83 Heodensn Beinykiieie MHOrorpanHuku. Teopema Oitepa.
84 Beimmykneie MHOrOrpanauku. Teopema Diiepa. [IpaBuibHbIE U TOTYIPABUIIBHBIE
MHOTOTPaHHHKH.

85 29 Konrtpoabnas padora Ne 4 «MHOrorpaHHMKN»

Helens

BekTopsl B npocTpancTee — 129

86 [ToHsiTHE BEeKTOpa HA MIIOCKOCTH U B POCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HOCTBH BEKTOPOB.
89 Helensn [IpaBuiio napaienenunena.
90 YMHOKEHUE BEKTOpa Ha YUCIIO.
91 31 Pasnosxenue BexkTopa 1o 6a3ucy Tpex BEKTOPOB, HE JIekKalMX B OJHON

Heolens TJIOCKOCTH.
92 CxansapHoe Tpou3Be/ICHHE.
93 Borancnenue yriza Mexy BEKTOpaMH.
9 32 [Ipocreitnme 3axaun ¢ BEKTOPaMH.
95 Helens [Ipocreitnme 3ama4un ¢ BEKTOPaMH.
96 [pocreiinme 3aa4n ¢ BEKTOPaMH.
97 33 [pocreiinme 3a1a4u ¢ BEKTOpamH.

Heoden

IloBTOpPeHNeE, 06001IE HIE ¥ CHCTEMATH3AIUs 3HAHMI — 5S4
98 O06o001eHre u cucreMaTu3alus 3HaHu i «B3aMHOe PacroiIoKeHUe MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE»
99 O000meHNE U cuCcTeMaTH3alusl 3HaHUH «MHOTOTPaHHIKI
100 | 34 HroroBast KOHTpoJsibHas paboTta
101 | neoensa HtoroBast KOHTpoJbHAs padboTa
102 O06o0meHne 1 cucTeMaTH3aIus 3HaHW i : aHAJIN3 KOHTPOJIBHOM pabOTHI.
HTOI'O — 1024
IHoypounoe miianuposanue 'EOMETPHS, 11 kiaace
(34 B Hege10, 34 yueOHBIX Hele M, UTOTro — 102 u)
Ne Hama Tema ypoka
n/n | Inan | @axkm
AHajuTHYecKkasi reomeTpus - 154

1 IToBTOpenue Tembl «KoopauHaThl BEKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE
2 [ToBTOpenue Tembl «CKalsipHOE MPOU3BEIEHNE BEKTOPOBY
3 IToBTOpeHue TemMbl «BbIuncIeHNs yIila MEX/ly BEKTOpaMH B TPOCTPAHCTBE
4 [ToBTOpEHME TEMBI «YpaBHEHUE NPSAMOMN, TPOXOSIICH Yepe3 ABE TOUKU
5 YpaBHEHUE MIIOCKOCTH, HOpMaJlb, ypaBHEHUE MIIOCKOCTH B OTPE3KAX.
6 YpaBHEHHE MIIOCKOCTH, HOPMaJTh, YPABHEHHE IJIOCKOCTH B OTPE3Kax.
7 BekropHoe mpousBeneHue.
8 JInHeHbIe HEPaBEHCTBA, JMHEMHOE IPOrPaMMUPOBAHME.
9 JIuHelinbIe HEpaBEHCTBA, JIMHEWHOE TPOrpaMMUPOBAHHUE.
10 AHaJIMTUYECKHE METOJIbI pacyéra yriia MeXIy IpSIMbIMUA B MHOTOIDAaHHHKAX.
11 AHaITMTHYECKHE METOJIBl PacuéTa yriia My MPSMBIMU B MHOTOTPaHHHUKaX.
12 dopmyra pacCTOSHUS OT TOUYKU JI0 MJIOCKOCTH B KOOP/AWHATAX.
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13 Haxoxaenue paccTOsSHUI OT TOYKH JI0 MIJIOCKOCTH B KyOe.

14 Haxoxenue paccTostHUM OT TOUKU JI0 MJIOCKOCTH B MPABHJIBHON MMUPaMHUJIE.

15 KourpoabHas padora Ne 1 «AHauTH4YeCKasl re OMeTPUs»

IoBTOpEeHME, 00001IEHUE U cUcTeMATU3aUsA 3HAHUI « M HororpanHHuKku. CeyeHUs] MHOTOTPAHHUKOBY —
154

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHbIE MHOTOTPAHHUKHU.

17 CedeHns MHOTOTPAaHHHUKOB: METOJI CJIE/IOB.

18 CeueHuss MHOTOTPAaHHUKOB: CTaHJapTHBIE NIJIOCKOCTHU, IEPECEUEHHUSI TPSMBIX U
IJIOCKOCTEH.

19 [apannenbHble TPSMbIE U MIIOCKOCTH: MapalIeIbHbIE CEUCHHUSL.

20 [TapanienpHbIe TPsSMBIE U IIIOCKOCTH: PAcYeT OTHOMICHUH.

21 [NapannenbHble TPSMbBIE U IJIOCKOCTH: YITIbI MEXKY CKPELMBAIOIIIMHUCS
MPSMBIMU.

22 [NeprieH TUKyISIpHBIE MPSMBIC W TUIOCKOCTH: CTAHAPTHBIC AP
MepHeHANKYISIPHBIX TOCKOCTEH U MPSIMBIX, CHMMETPUH MHOTOTPAaHHHUKOB.

23 [lepnienMKysIpHBIE MPsSMBIE U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHINKYIIPaXx.

24 [eprien tuKymsipHbIE MPSMBIE U TIOCKOCTHU: BHIYMCIICHUS IJIUH B
MHOTOTpaHHHKAX.

25 [ToBTOpEHME: MIIOMAAN MHOTOYTOJIBHIKOB, (POPMYIIBI JUTS TUTOIIAACH,
co00pakeHH s TO100u .

26 [ToBTOpEHME: TUIOMIAI MHOTOYTOJTBHUKOB, (POPMYITBI TS TUTOIIAICH,
COOOpaKEeHHS TOA00H .

27 [ToBTOpEHUE: MIONAAN MHOTOYTOJIBHIKOB, (POPMYIIBI JUTS TIIOIIAICH,
COOOpaKeHH S TOA00H .

28 [Tnomanu ceueHnt MHOTOTPAHHUKOB: TJIOMIAAN TOBEPXHOCTEH, pa3pe3anus Ha
9acTh, COOOpakeHHs 010U

29 [Tnomaan cedeHnii MHOTOTPaHHUKOB: TIJIOMAAN TTOBEPXHOCTEMN, pa3pe3aHusi Ha
YacTH, COOOpa)keHus M0100usl.

30 Kounrpoabnas padora Ne 2 «I[loBropenue: MHuororpananku. CedeHust
MHOTOTPAHHHKOBY

O0béM MHOrOrpanuuka — 174

31 O6wem tena. O0BeM MPSIMOYTOIBHOTO TTapajUIeIenuIeaa.

32 3agaun 00 yIBOCHHH Ky0a, 0 KBaJipaTtype KyOa; 0 TPHCEKIUHU yIJa.

33 CrepeoMeTpuueckie 3a1a4i, CBSI3aHHbIE C 00BEMOM MPSIMOYTOJIBHOTO
napajuieNienumnesna.

34 [puknagable 3a1a4n, CBA3aHHBIEC C BEIYUCICHHEM 00beMa MPSIMOYTOJIBHOTO
napaJuiesenumnesna.

35 OO6BeM NPSAMOi TPU3MBI.

36 CrepeoMeTpuueckie 3a/1a4M, CBSI3aHHBIE C BEIYUCIEHUEM 00bEMOB MPSAMON
MIPU3MBI.

37 [puknagHble 3a1a4d, CBS3aHHBIE C 00BEMOM MPSMOM MPU3MBI.

38 Berancnenue 00beMOB Tell ¢ TOMOIIBIO ONpe/ieieHHOro nHTerpaia. OobeM
HaKITOHHOU MPU3MBL.

39 Boruncnenue 00beMOB Tel ¢ TOMOIIBIO OMpeeIeHHOT0 HHTerpana. OobeM
HaKJIOHHOW MUPaMU/IbI.

40 dopmyna o0bema nmupamuisl. OTHOIICHHE 00BEMOB MUPAMHKJ C OOIIMM YIJIOM.

41 dopmyna odbema nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHU/JT C OOLIM YITIOM.

42 CrepeoMeTpHuyecKie 3a/1a4M, CBSI3AHHBIC C BEIYUCICHUEM 00bEMOB HAKIIOHHOU
TIPU3MBEI.

43 CrepeoMeTpuueckie 3a1a4i, CBSI3aHHbIE C 0ObeMaMH MUPAMU/IBI.

44 [puxnaansie 3agaun 1o TeMe «O0beMBI TE», CBA3aHHbBIE C 00bEMOM HAKIOHHOU
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IIPU3MBI.

45 [puxnagssie 3agaun o remMe «O0beMbI TE», CBA3aHHBIE C 0O0HEMOM MUPAMU/IBL.

46 [Tpumenenue o6beMoOB. Beruncienue paccTosHUS 0 MJIOCKOCTH.

47 KonTpoabHas padora Ne 3 «O0beM MHOTOIPaHHUKA)»

Tena Bpamenust — 24y

48 [unuHapruyeckast TOBEPXHOCTh, 00pa3ylonpe UIMHAPHIECKON ITOBEPXHOCTH.

49 Humunaap. [psmoit kpyroBoi muiauHap. [biomans mnoBepXHOCTH ITUJIMH JIpa.

50 Konunyeckast moBepXHOCTb, 00pazylome KOHU4YecKor moBepxuoctu. Konyc.

51 CeueHue KOHYca MIOCKOCTHIO, AapaJUIEIbHOM MIOCKOCTH OCHOBAHHUSL.

52 YceueHnHbll koHYC. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB.

53 [Tnomaas GOKOBOM M MTOJTHOM MTOBEPXHOCTH KOHYCA.

54 [Tnomans GOKOBOM M MONHON MOBEPXHOCTH KOHYCA.

55 CrepeomeTpruuecKre 33/1a4H Ha JOKA3aTeIbCTBO U BHIYMCICHUE, TOCTPOCHHEM
CEYEHU U [UIUHIpA, KOHYCA.

56 CrepeomeTpruecKre 331a4M Ha J0Ka3aTelbCTBO U BBIYMCIEHUE, TOCTPOCHHEM
CEYEHU U [IUIINHIpPA, KOHYCA.

57 [Mpuxnaanble 3a7auu, CBA3aHHBIE C ITUITUHIPOM.

58 [lpukinagaple 3a/1a4M, CBS3aHHBIC C IIWJIHHJIPOM.

59 Cdepa u map.

60 Iepecedenue ceprl u mapa c miaockocteio. Kacanue mapa u chepsl
MIJIOCKOCTHI0. By u n3o0pakenue mapa.

61 Ilepeceuenue chepsl U mapa ¢ miockocTeio. Kacanue mapa u chepbl
MJIOCKOCTBIO. Bu u n3o0pakeHue mapa.

62 VYpasuenue cepol. [Inomans cdeprr u ee yacrei.

63 CummeTpus cdepsl U mapa.

64 CrepeoMeTpuueckie 3a1a4i Ha J0Ka3aTeIbCTBO U BBIUHUCIEHUE, CBSI3aHHBIE CO
cdepoii U mapoM, MOCTPOESHUEM UX CEYEHUH MIIOCKOCTBHIO.

65 CrepeomeTpruecKre 331a4d Ha JOKA3aTEIbCTBO W BBEIYHCIICHHE, CBSI3aHHBIE CO
cdepoil 1 mapoM, MOCTPOCHUEM UX CEUEHUH MIIOCKOCTHIO.

66 Ipuknagaple 3a1a4n, CBSI3aHHBIE CO CEepOil U MAPOM.

67 [ToBTOpEeHME: OKPY’KHOCTH Ha MJIOCKOCTU, BEIUMCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC MTOJO0US.

68 Paznuynbie KOMOMHAIIMY TEJT BPAIICHHUS! © MHOTOTPAHHUKOB.

69 3anaun o TeMe «Tena U MOBEPXHOCTH BPAIICHH D)

70 3anaun no reMe «Tena ¥ MOBEPXHOCTH BPAILCHUS

71 KontpoabHas padora Ne 4 «Tesia u moBepXHOCTH Bpailie HUSD

ILnomaay nMoBepxHOCTH U 00BEMBI KPYIVIBIX TeJI — 94

72 O6wem nunuHapa. Teopema 06 oObeMe MPSIMOTO ITUJIMHAPA.

73 Brrunciienue 00beMOB TeJ ¢ TOMOIIBIO ONpeeeHHOro nuTerpana. Oobem
KOHYca.

74 [Tnomaau 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuyecKie 3a/1a49M, CB3aHHBIE C BEIYHCICHUEM 00bEMOB IIHIINH]IPA,
KOHYCA.

76 [Ipuxnaassie 3agaun 1o TeMe «OO0beMbl U MO TOBEPXHOCTEH TElI.

77 OO0nem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. [lnomans chepsr.
CrepeoMeTpuueckue 3aa4i, CBSI3aHHBIE C BHIYMCIEHHEM 00bEMOB 11apa,
[IIAPOBOTO CETMEHTA M IAPOBOTO CEKTOPA.

78 [Mpuxnaansie 3agaun 1o TeMe «OO0beMbl Tell», CBSI3aHHBIE C 00bEMOM IIapa U
miomaasio chepbl. COOTHOLICHUS MEXKIY TUIOIAISIMU TTOBEPXHOCTEH U
00bEMaMH MMOTOOHBIX TEJ.

79 ITomoOHBIC TENa B mpocTpaHcTBE. M3MeHeHne o0bemMa mpu o001 H.
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CrepeoMeTpHuyecKue 3a1a4u, CBsI3aHHBIE C BEIYUCICHUEM 00bEMOB TEI U
TJIOMIAICH MTOBEPXHOCTEH.

80 Konrtpoabnasi padora Ne S «Iliiomaam nmoBepxHocTH U 00beMbI KPYIJIBIX
TEJ»

JABmkeHuss — Su

81 JIBmxeHusi npoctpancTa. OtobpakeHus. J[BukeHus U paBEHCTBO GUTYD.
O6ume cBoiCTBA IBUKEHUI.

82 Bunbl nBUKEHUN: TapauIeIbHbIN [IEPEHOC, LICHTPAJIbHASL CHMMETPH S, 36pKalbHas
CHMMETPHSI, TOBOPOT BOKPYI' MIPSIMOIA.

83 [Ipeo6pazoanus momoowus. [Ipsmas u chepa Diinepa.

84 I'eomerpuyeckue 3aaun Ha IPUMEHEHUE IBUKCHUS.

85 KontpoabHasa padora Ne 6 «BeKkTOpbI B IPOCTPAHCTBE»

IloBTOpPeHNE, 0000IIEHIE W CUCTEMATH3AIUsA 3HAHUN — 174

86 O6o0maroiiee TOBTOPEHUE MOHITUH U METOJI0B Kypca reomerpun 10-11 xiaccos,
cucreMaru3anus 3HaHuil: «[lapanaensHoCcTh TPSIMBIX U MIJIOCKOCTEN B
IPOCTPAHCTBE»

87 Oo6o0maromee TOBTOPEHUE MOHATHI U METOAOB Kypca reomerpun 10-11 kmaccos,
cucTeMaTHu3alus 3HaHHi: «BeKTopbl B IPOCTPAHCTBE»

88 O6o0maroiiee TOBTOPEHKE MOHITUH U METOJI0B Kypca reomerpun 10-11 xiaccos,
cucTeMaTu3anus 3HaHuil: «BeKTopbl B IPOCTPaHCTBEN

89 Oo6o06uaromee MTOBTOPEHUE MOHATHI U METOAOB Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanui: «O0beM MHOTOTPAHHUKA

90 O6o06muaromee MOBTOPEHUE MOHATHI U METOAOB Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3anus 3HaHui: «O0beM MHOTOrpaHHUKa

91 O6o0maroiiee MOBTOpEeHUE MOHATHI U MeTO10B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHui: «[ 1omaam noBepXHOCTH U 0OBEMBI KPYIJIBIX TEI»

92 Oo6o0maromee TOBTOPEHUE MOHATHI U METOAOB Kypca reomerpun 10-11 kmaccos,
cucreMaTru3anus 3HaHui: «[omaam noBepxXHOCTH U 0OBEMBI KPYIJIBIX TEI»

93 HroroBasi KOHTpPOJIbHAs padoTa

94 HroroBasi KOHTpoJIbHAsI paboTa

95 [ToBTOpenue, 0000IICHNE 1 CUCTeMATH3AIIHS 3HAHHH.

96 Hcropus pa3BUTHSI CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHII.

97 Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKU H €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA.

98 Hcropus pa3BUTHSI CTEPEOMETPUH KaK HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIH.

99 Hcropus pa3BUTHSI CTEPEOMETPHH KaK HAYKd M €€ pOJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUM.

100 Hcropus pa3BUTHSI CTEPEOMETPHH KaK HAyKu M €€ poJib B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

101 HcTopust pa3BUTHsI CTepEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

102 Hcropus pa3zBUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJib B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIA.

HTOI'O — 1024
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