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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

['eometpus sBnsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPEJHEr0 OOIIero 00pa3oBaHMs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YUCHHs JWCIUILUIMH €CTECTBEHHOHAYYHOH HANpaBICHHOCTH M TPEIMETOB
ryMaHUTapHOro nukia. [IockoJIbKy JOTMYECKOE MBILIUIEHHE, (popMHUpYyEMOe NMPH HM3YYEHUU OO0YydYarolUMUCS
MOHATUMHBIX OCHOB T'€OMETPHUM, IPH [OKA3aTeJIbCTBE TEOPEM U TOCTPOECHUU LEMOYKU JIOTUYECKUX
YTBEP)KIACHUM MpU pPEIIEHUHd TIeOMETPUYECKUX 3a7ady, YMEHHE BBIABUTAaTh M OIPOBEPraTh T'MIOTE3bI
HENOCPEJCTBEHHO MCHOJb3YIOTCSA IPU PELIeHWH 33Jad eCTECTBEHHOHAy4HOro LUK, B YacTHOCTU
¢buznyecKux 3anad.

[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha yriayOlnE€HHOM YpPOBHE — pPa3BUTHE
MHIUBUAYAJIBbHBIX CIIOCOOHOCTEN 00yyaroumxcs Npyu U3y4eHUH FeOMETPHUH, KaK COCTaBISIOUICH MpeaMeTHOM
obnactu «Maremaruka U HHPOpPMaTUKa» yepe3 oOecreyeHre BO3MOKHOCTH IPUOOPETEHNSI U UCTIOIb30BaHUS
Oosee riIyOOKHX T€OMETPUYECKUX 3HAHWW M JIEHCTBUM, CleUU(PUUHBIX F€OMETPUHU, U HEOOXOAMMBIX JUIf
YCIENHOTO Npo¢eCCHOHATBFHOIO 00pa30BaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEeMAaTUKH.

[IpropuTteTHBIMH 3a7ayaMy  Kypca TE€OMETPUM Ha YriayOJEHHOM YpOBHE, pACHIMPSAIONIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

® pacHIMpeHue TMpeACTaBICHUS O TEOMEeTpPUM KaK 4YacTH MHUPOBOM KyJIbTypbl U (QOpMHpOBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

¢ hopmMupoBaHuE MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaXXHEHIINX MaTeMaTHUYECKUX
MOZEIIAX, O3BOJIAIOIMX ONMKMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPY/KAIOIIEr0 MUPA; 3HAHUE MOHATUIHOIO
anmapara 1o paszgeny «CtepeoMeTpus» MKOJIbHOTO Kypca FeOMETPHH;

¢ hopMUpOBAaHME YMEHHUS BIAJ€Th OCHOBHBIMHM IOHATHUAMU O IPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBONCTBaMM; 3HaHUE TEOPeM, (OPMYI U YMEHHUE UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTaHIapPTHBIE CIIOCOOBI PEIICHNUS 3a/1a4;

e (opMHpOBAaHHE YMEHUS paclo3HaBaTh Ha YepTeKaX, MOJAEISIX U B PEaIbHOM MUPE MHOTOTPAaHHUKHU U
Tesa BpalleHUs; KOHCTPYUPOBATH FEOMETPUUECKUE MOJIENH;

¢ hopMUpOBaHNE IOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHUs MaTeMaTHUECKUX TEOpUi;
(dbopMupoBaHHE NIOHUMAaHUS POJIM AKCHOMATUKH IIPU IPOBEAECHUH PacCyKIACHUH;

e hopMUpOBaHME YMEHMs BIAJETh METOJAaMM JI0Ka3aTEeIbCTB U AITOPUTMOB PELICHUS; YMEHUS HX
IIPUMEHSATH, IPOBOJUTH J0KA3aTEIbHBIE PACCYXKACHHS B XOE PELIECHUS CTEPEOMETPUUECKUX 3a1ad U 3a7ad C
IIPAKTUYECKUM COJEp)KaHueM; (OpPMHPOBAHUE IIPEACTABICHUS O HEOOXOJUMOCTH J0Ka3aTeNIbCTB IPH
00OCHOBaHMM MAaT€MaTHYECKUX YTBEPKICHUH U pOJM AaKCUOMAaTUKM B MPOBEACHUU JI€AYKTHBHBIX
paccyXIAcHUM;

® pa3BUTHE M COBEPLICHCTBOBAHME HMHTEIJICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
II03HABATEIbHON aKTUBHOCTH, MCCIIE0BATENbCKUX YMEHHUM, KDUTUUYHOCTH MBIIIJIEHUS, HHTEpECA K U3YUEHUIO
rEOMETPUH;

e hopMupoBaHue (GYHKIUOHAIBHON I'PaMOTHOCTH, PEIEBAaHTHON T'€OMETpPHM: YMEHMs paclo3HaBaTh
MIPOSIBJICHUSI TEOMETPHUUECKUX MOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX JKU3HEHHBIX CUTYaIUsIX U
OpU U3YyYEHUH JpPYruX Y4eOHBIX MpPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJEIMPOBAHUS PEAJIBHBIX CUTYyallUli, UCCIIEI0BaHUS MOCTPOCHHBIX MOJEIEH, MHTEPIPETAUU MOJTyYEHHBIX
pE3yabTATOB.

OcHoBHBbIE coziepkarenbHble TMHUM Kypca «['eomerpum» B 10—11 xiaccax: «IIpsimble u mimockoct B
nmpocTpaHcTBe», «MHororpanHukm», «Tema BpamieHus», «BekTopbl M KOOpAMHATHI B IMPOCTPAHCTBEN,
«/IBUKEHUS B IPOCTPAHCTBE.



CohopmynupoBannoe B DenepaIbHOM TOCYIApCTBEHHOM OO0Opa30BaTENbHOM CTaHIApTe CPEIHETro
oOmiero oOpa3oBaHusi TpeOOBaHHE «YMEThb ONEPHPOBATH MOHATUSMHY», PEJIEBAHTHBIX TI'€OMETPUH Ha
yrayOnéHHoM ypoHe 00yueHus B10—11 kimaccaXx, OTHOCHTCSI KO BCEM COJEPKATECIBHBIM JTUHUSM YIeOHOTO
Kypca, a pOpMHpOBaHHUE JIOTUYECKUX YMEHUI paclpesesieTcsl He TOJIBKO MO COAepKaTeNbHBIM JIMHUSAM, HO U
no rogam oOyuenusi. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOILEE NMPEAMETHBIM pe3yJabTaTaM OCBOEHUS
[IpumepHoil paboueil mporpaMMmel, pacpeaesIEHHBIM 10 rojlaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, NMPUHIUNHAIBLHBIM BOIPOCaM OOydaromiuecs oOpamaiuch HEOJAHOKPATHO. IJTO
MIO3BOJISIET OpPraHU30BaTh OBJIAJICHUE TIE€OMETPUYECKUMHU IOHSTUSMHU U HaBBIKAMH IIOCJIEOBATEIbHO U
MOCTYMATENBHO, C COOIOICHNEM PUHIUITA TPEEMCTBEHHOCTH, 8 HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY
F€OMETPUUECKUX TMPEACTaBICHUN o0O0ydarommxcsi, pacmupsas W yrayonss e€, oOpa3ys MpouHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

— c03/1aTh yclioBUA A quddepeHnnannn o0y4eHusl, IOCTPOEHUs HHIUBUYaIbHBIX 00pa30BaTebHBIX
nporpaMM; oOecneduTh yYriiyol€HHOE H3y4yeHHE TI'€OMETPUM KaK COCTaBJsIoulell ydeOHoro mnpeaMera
«MaTtemMmaTnka;

— MOJITOTOBUTH OOYYAIOLIUXCSI K MPOJIOKEHUIO M3yUEHUs MaTeMaTUKH ¢ y4€ToM BblOOpa Oymymieit
npodeccun, odecrieunBas MPeeMCTBEHHOCTh MKy OOIIMM U MpOodeccnoHalbHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B YueOnoM muane Ha m3ydeHue yriayOnéHHoOro Kypca reomerpun B 10—11 kmaccax OTBOIUTCS HE
MeHee 3 yuyeOHBIX 4acoB B HEJENIO B TEUEHHE KaXJO0ro rojga oOydeHHsl, BCEro 3a JBa rojia oO0y4yeHuss — He
MeHee 204 yueOHBIX YacoB.

Iliianupyemble mpeaMeTHbIE pe3yJbTaThl 0cBoeHusi [IpumepHoii padoyeil mporpamMmsl (10 rogam
00y4eHuUs)

OcBoenne ydyebHoro kypca «l'eomeTpus» Ha YpoOBHE cpenHero o0mero oOpa3oBaHHUS JOJIKHO
obecneunBaTh TOCTHKEHHUE CIEAYIONINX IPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 kaace

e (CBOOOJHO OINEPUPOBATH OCHOBHBIMHU HOHATHSIMH CTEPECOMETPUH TPU PEIICHUM 3aJ1a4 U HPOBEICHHH
MaTeMaTUYECKUX PACCYXKICHUH.

e [IpuMeHATH aKCHOMBI CTEPEOMETPHUH M CIICICTBUSA U3 HUX IPH PEIICHUH T€OMETPHUCCKUX 3a/1a.

L4 KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHC IIPSAMBIX B IIPOCTPAHCTBC, IUIOCKOCTEH B IMPOCTPAHCTBE,
IpsAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBC.

e (CB0o0OOJHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXIY HPSMBIMH B
MIPOCTPAHCTBE; MEXKY NPSAMON U TIIOCKOCTBIO.

e (CB00OAHO OMEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOI'PAHHUKAaMHU.

e (CB00OOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOI'OIPAHHHKOB (TpU3Ma, NHpamMHIa, MPSIMOYTOJIbHBIH
napauenenunes, kyo).

e Knaccu¢uiupoBaTb MHOIOIpaHHUKH, BIOMpasi OCHOBAHMS JUIs KJIacCU(UKALIK.

e (CB00OIHO OTIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C CE€4€HUEM MHOTOTPAHHUKOB IIIOCKOCTHIO.

e BpImonHATe napajsienbHOe, HEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUpOBaHHE (UIYp Ha IIOCKOCTD;
BBITNOJIHATH U300pakeHus: (PUryp Ha IIOCKOCTH.



CtpouTh C€4eHHUSI MHOTOTPAaHHUKOB PA3JIMYHBIMUA METOAAMHU, BBITIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEIKU
U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

Boruucasate miomaam noBepXHOCTE MHOTOTPAHHUKOB (IpU3Ma, MUpaMUa), FTEOMETPUUECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

CB00OTHO OTIEPUPOBATH MOHATHAMK: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh H IJIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TJIOCKOCTh CHMMETPUU (PUTYPHI.

CB0060IHO OTIEPHPOBATH OHSATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPIMHATAM B IPOCTPAHCTBE.
BpInonHATE 1€HCTBUSA HAl BEKTOPaMU.

Pemarp 3agaum Ha [10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIIEHUH W HaXO0XKJIEHUE TE€OMETPUYECKHX
BEJIMYWH, MPUMEHSS W3BECTHBIE METOJbI TPHU PEIICHHH MaTeMaTHYeCKUX 3a/ad TOBBIINICHHOTO |
BBICOKOT'O YPOBHS CJI0KHOCTH.

[IpuMeHsTh TIpOCTEUIINE MPOTPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TMPHU
pELICHUH CTEPEOMETPUUECKHX 3ajiau.

W3Bnekatp, nmnpeoOpa3oBbIBATH W WHTEPOPETUPOBATH  MHOOpPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPUUECKHX (PUTYpax, MPEICTABICHHYIO HA YePTEKaxX U PUCYHKaX.

[IpuMeHsTh TONyYeHHBIC 3HAHUS HaA TPAKTUKE: CPaBHUBATh M aHAJIU3UPOBATh peajbHBIC CHUTYaIIHH,
MPUMEHSATh W3YYCHHBIC TMOHSATHS B TPOIECCE IMOUCKA PEIIECHUS MaTeMaTHYeCKH CHOopMyTupoBaHHOM
npoOieMbl, MOJAETUPOBATh peabHble CUTYallud Ha S3bIKE TE€OMETPHH, MCCIEN0BATh MOCTPOEHHbBIE
MOJENIM C HCIOJB30BaHUEM TE€OMETPUUYECKUX TMOHSATHM M TeopeM, ammapara aiureOpbl; pemarb
MPaKTUYECKHE 33791, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEITUIHH.

Nwmets mpencrabienns o0 OCHOBHBIX dTamax Pa3BUTUS T'€OMETPUU KaK COCTaBHOM 4YacTH (yHAaMeHTa
Pa3BUTUS TEXHOJIOTUH.

11 kaace

CB00OOIHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C ITWIMHAPUYECKON, KOHUYECKON M cepruueckoi
MMOBEPXHOCTAMHU; OOBACHATH CIOCOOBI OTYUCHHUS.

OnepupoBath MOHATHAMH, CBI3aHHBIMU C TEIAMH BpAIllEHUs: IIIIIMHAPOM, KOHYCOM, cepoil U mapom.
PacnioznaBath Tena BpamieHus (HWIMHIDP, KOHYC, cdepa U map) U oOBSICHATh CHOCOOBI MOTyUYSHHUS TeT
BpaIllCHHSL.

Knaccuduimposats B3auMHoe pacnosioxeHue chepsl U MI0CKOCTH.

BbluncnsaTe BENWYHMHBI SJIEMEHTOB MHOTOTPAHHHMKOB W TeJ BpalleHus; OO0bEMBI U  IUJIOUIAAU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ IPUMEHEHUEM (OpPMYIL.
CB0OOOTHO OTEepUpPOBATH MOHATUAMU, CBSI3aHHBIMUA C KOMOWHAIUSIMU TeJl BPAIIEHUS U MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN O0KOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPaHHHUK
WJIH TEJIO BPAIllCHUSI.

BbIYrcnsaTh COOTHOLIEHUS MEKY IJIOMIASIMU IOBEPXHOCTEN U 00bEMaMU MOI0OHBIX TeJ.

N3o0paxkaTs u3ydaemble GUTYPHI; BBIMOIHATh (BHIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BpaIllCHHUS.

W3BnekaTh, UWHTEPHpPETHPOBATH W  MPeoOpa3oBbIBaTh  WHGOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

CB00OTHO OTIEpUPOBATH IOHATHEM BEKTOP B IMPOCTPAHCTBE.

BrinonHsATE onepannu HaJl BEKTOPAMHU.

3ajaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPIMHAT.



e Pemarh reOMEeTpUYECKUE 3a/1a4U HA BBIYMCICHUE YITIOB MEXAY HPSAMBIMHU U IIJIOCKOCTSAMU; BBIYUCIICHHUE
pPacCTOSHUN OT TOYKHU [0 IUIOCKOCTH; B LI€JIOM, HA IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOJA IPH
PELICHUN.

e (CBo0oaHO oOmMepUpOBaTh HMOHSATHIMHM, CBS3aHHBIMH C JBW)KEHHEM B IIPOCTPAHCTBE; 3HATh CBOWCTBA
JIBYOKSHUH.

®  BBINOJHATH M300paKEHHUs MHOTOTPAHHMKOM M Tl BpallleHUus Mpu [apajljIeIbHOM IEpPEHOCE,
LEHTPAJIbHOM CUMMETpPUH, 3€pKAJIBbHOW CUMMETPUH, IIPU MOBOPOTE BOKPYr MHPSAMOM; MpeoOpa3oBaHUs
nojoous.

e CTpouTh CceuyeHUS MHOTOIDAaHHUKOB M TE€Jd BpAIlEHMs: CEYEHUs MWIMHApa (MapajyielbHO U
MEPIEeHIUKYIIIPHO OCH), CEYeHMsI KOHYyca (mapajjieibHO€ OCHOBAHUIO M MPOXOJSIIEe Yepe3 BEPUIMHY),
CEYeHMs 11apa.

e lcnonp30BaTh METOABI NMOCTPOCHMSI CEHYEHMI: METOJ CIEIO0B, METOJ BHYTPEHHETO HPOECKTUPOBAHMS,
METO/I IEPEHOCA CEKYIIEHN TUIOCKOCTH.

e JlOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKIACHHUSL.

e [IpumensaTe reomerpuyeckue (akTbl I PEIIEHUS CTEPEOMETPUUYECKUX 3a4ay, MPeIrnoJiaraonux
HECKOJIBKO LIaroB PeleHus], €CIU YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOM U HEIBHOH dopMme.

e PemaTp 3amauum Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH W HAXOXKJIECHUE TIE€OMETPUYECKHUX
BEJINYHH.

e [IpumeHATH NPOrpaMMHBIE CPEICTBA U JAJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PEIICHUH
CTEPEOMETPUUYECKHX 3a]1a4.

e [IpuMeHATH NMOJYYCHHBIC 3HAHWS HAa INPAKTHKE: CPAaBHUBATh, AHAJIHM3MPOBATh M OLICHUBATH DPEaJIbHBIC
CUTyallud; IPUMEHATb W3Y4YCHHBIC IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEILICHUs
MaTeMaTU4eCKu Cc(HOpPMYIUPOBAHHON MpPOOJIEMbI, MOJEIUPOBATh pEalbHblE CHUTyallUM Ha S3bIKE
TE€OMETPHH, HCCIIEN0BATh MOCTPOCHHBIE MOJEIH C UCIOIb30BAHUEM T€OMETPUUECKUX NIOHATUN U TEOPEM,
anmapara ajareOpbl; pellaTh MPaKTHUECKUE 3aJaud, CBSI3aHHbIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJIMYMH.

e Nwmerb npencraBieHus 00 OCHOBHBIX 3Talax Pa3BUTHS I'€OMETPUM KaK COCTaBHOW 4acTH (yHAAaMEHTa
pa3BUTHS TEXHOJIOTHM.

COJEPKAHHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHMUA)

10 kiaace

IIpsiMble U NVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, HpocTpaHcTBO. IlonsATHe 006
aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsSMBIX B INPOCTPAHCTBE: IEPECEKAIOIUECs, TMapalielbHbIe U
cKpemuBaromuecs npsiMbie. [IpuzHaku ckpemuBaromuxcs npsameix. [lapaniaenbHOCTs NPAMBIX U IVIOCKOCTEN
B MPOCTPAHCTBE: MapajljielbHbIe NpsSMble B MPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX MPSAMBIX; NMapau1eIbHOCTh
npsMoil u 1uockoctu. IlapannensHoe M LEHTpalbHOE NPOEKTHpPOBaHUE, M300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeIbHOTO MpoeKTupoBaHus. M3o0paxeHue ¢uryp B NapauielNbHON MpOeKIUH. YTIbl C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJl MEXAY MNpsSMBIMU B IpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEM:
napaiesibHble TUIOCKOCTH; CBOMCTBA MapajlIeNbHBIX MIockocTel. [lpocreiine npocTpaHCcTBEHHbIE (DUTYPHI
Ha IUIOCKOCTH: TETpa’p, NapauleIenUIe; IOCTPOCHUE CEUEHUH.



[lepneHUKYISAPHOCTD IPSIMOM U IUIOCKOCTH: IEPIEHAUKYISPHBIE IIPSMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaJuleIbHbIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYIIPHOCTH IPSIMOM U ILUIOCKOCTH,
TEOpeMa O IpPSIMOW MEpPHEHAUKYISIPHOM IIockocTH. OpToroHanbHOEe npoektupoBanue. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHHE OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TNIOCKOCTH, MPOEKIUs (PUrypbl
Ha IUIOCKOCTh. [lepneHauKyJIsspHOCTh IUIOCKOCTEH: NPHU3HAK NEPHEHAMKYIAPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX MepneHANKYISIPAX.

Yribl B IpOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO; JBYIPAHHBIM yroJ, JMHEHHBIM Yroi
JBYTpaHHOIO yrja. TpéXrpaHHbl U1 MHOrorpaHsble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOI'PAHHOIO YIJIa.
CpoiicTBa IUIOCKUX M [JBYIPAHHBIX YIVIOB TPEXTPAaHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKHU

Buabl MHOrOorpaHHUKOB; pa3BEPTKa MHOTOTpaHHMKa. [Ipu3ma: N-yrompHas TpusMa; mOpsMas U
HaKJIOHHas TpU3Mbl; OOKOBasi M TIOJHAs MOBEPXHOCTh Mpu3Mbl. llapannenenunen, mnpsIMOYTOJIbHBIN
napajuieJienune]] ¥ ero cBoicrBa. Kparyaiimme myTd Ha MOBEPXHOCTH MHOTOTpaHHHKA. Teopema Diinepa.
[IpoctpancrBennas teopema Iludaropa. Ilupamuma: Nn-yronbHass nupaMmuja; NpaBHJIbHAas M ycedEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel MpaBWIbHON mupamuabl. [IpaBuibHbBIE MHOTOIPAaHHUKH:
MpaBUJIbHAS MPU3Ma U MPaBUJIbHAS MUPAMUJIA; PABUIIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABWIBHBIN TETPAdIP;
ky0. [IpeacraBieHue o NpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTAadIp, JOJAEKASAP U UKOCAIP.

Brruncinenue 2eMEHTOB MHOTOTPAaHHUKOB: péOpa, amaroHanw, yrael. I[lnomaas OOKOBOM
MOBEPXHOCTH M TIOJIHOHW TOBEPXHOCTH NPSAMOW NPH3MBI, IUIONIA[h OCHOBAaHWW, TeopemMa O OOKOBOM
MMOBEPXHOCTH TMPsAMON Tpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUILHOW MHUPAMUIBI,
TeopeMa O IUIOMIAIN YCeUEHHON MUPaMU/IBL.

CummeTpHsi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU NPaBUIIBHBIX MHOTOIPAaHHUKOB. CHMMMeTpus B
MPAaBUJILHOM MHOTOIPAHHMKE: CUMMETpHUs IMapajuiejenuIiea, CAMMETPUS MPaBUIbHBIX IPU3M, CUMMETPUS
MPaBUIILHOM TUPaMU/IbI.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTus: BeKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JIMHA HEHYJIEBOIO BEKTOPa; BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHbIE M MPOTHUBOIOJOXKHO HAMpaBJICHHbIE BEKTOPbl. PaBEeHCTBO BEKTOPOB.
JIeicTBHUSL C BEKTOpaMH: CJOKEHUE U BBIUMTAHHE BEKTOPOB; CyMMa HECKOJBbKHX BEKTOPOB; YMHOXEHHUE
BekTopa Ha umcio. CBoiicTBa cioxkeHHs BeKTOpoB. CBOICTBa YMHOKEHHs BeKkTopa Ha uucio. [lonstue
KOMILJIaHapHbIe BeKTOphL. [Ipu3Hak koMmaHapHocTy TpéX BekTopoB. [IpaBuio mapamnenenumnena. Teopema o
pa3joKEeHUU BEKTOpa Mo TPEM HEKOMIUIaHApPHBIM BekTopaM. [IpsMoyronpHas cucTeMa KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. CBs3b MEXIY KOOpPAWHATAMHU BEKTOPAa U KOOPAWHATAMH TOYEK. YTOI
Mexay BekTopamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

11 xiacc

Tesa Bpamenust

[TonsiTusA: IMAMHIpUYECKAas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, CepHuecKas MOBEPXHOCTb,
oOpasytomue nopepxHocteld. Tena BpalieHus: IMIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe
pacrionoxenue cdepbl U IUIOCKOCTH; KacaTelbHas IUJIOCKOCTh K cepe. M300paxeHue Ten BpalleHUs Ha
wiockoctu. Pa3Béprka nununapa u konyca. Cummerpus chepsl U mapa.

O06BEéM. OcHoBHBIE cBOCTBa 00BEMOB Tell. Teopema 06 06bEMeE MPSMOYTOJILHOTO NapayieNenunesa u
crneactBus u3 He€. OOBEM NpsAMON U HAKJIIOHHOM MPU3MBI, HIWIMHJpPA, MUpaMUIbsl U KoHyca. OOBEM mapa u
[IIapOBOT'0 CErMEHTA.



KomOunanuu ten BpamieHus U MHOTOTPaHHUKOB. [Ipu3ma, BliMcaHHas B IMIMHJP, OMMCAHHAS OKOJIO
mwmnapa. Ilepecedenue cdepbl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. Ilonsatue
MHOTOT'paHHHUKA, OTIMCAHHOTO OKOJIO chepbl, cheppl, BHIMCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Tnomanaps MOBEPXHOCTH MUJIUHAPA, KOHYCa; TUIOans cepsl u e€ yacreid; [lomobue B mpocTpaHCTBeE.
OTtHomenne 00bEMOB, TUIOMAAEH MOBEpXHOCTEH MOA00HBIX (uryp. I[Ipeobpa3zoBanue momoOus, TOMOTETHS.
Pemrenue 3a1a4 Ha MIIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

HOCTpOCHI/Ie CCUCHHI MHOI'OIpaHHUKOB W TCJI BpallCHUA: CCUCHUA NUJIMHAPA (HapaJUIGJIBHO u

NEPIEHIUKYJIIPHO OCH), CEUeHUs KOHyca (IapajuleIbHO€ OCHOBAHMIO U MPOXOJSIIEE UYepe3 BEPLIMHY),

CCUCHUA 1Iapa; MCTOABI MMOCTPOCHUA CCUYCHMI: METOJ CJI€A0B, MCTOJ BHYTPCHHECTO IMPOCKTHUPOBAHUA, MCTO/

nepeHoca CGKYHICI\/’I IIJIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE
Bekropsl B mpoctpanctBe. Onepanuu Hajx BeKTopamu. BekropHoe ymMHOMXKeHHe BeKTopoB. CBolicTBa

BEKTOPHOTO YMHOXEHHS. [IpsMoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopawHaTel BEKTOpA.

Pasnoxxenue Bekropa o 0azucy. KoopimHaTHO-BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3a/1a4.

J(BH:KeHHSI B IPOCTPAHCTBE
JIBwxenust mpoctpanctBa. OtoOpakenus. J[Bwkenus u paBeHCTBO ¢uryp. OOmue cBoiicTBa

JBVKEHUW. Buapl NBWKEHWN: MapajuIeNbHbIA NEPEHOC, HEHTpalbHAasi CUMMETPHS, 3€pKajbHas CHMMETpHS,
MOBOPOT BOKpYT npsiMoit. [IpeoOpazoBanus nono6us. [psamas u cepa Diinepa.

TEMATHYECKOE INIAHUPOBAHUE YYEBHOTI'O KYPCA
(ITO TOJAM OBYYEHMS)

10 knacc (He meHee 102 yacoB)

Ha3zBanue
pasaena
(TeMbI) OcHOBHBIE BU/bI 1eSITCJIbHOCTH
OcHOBHOe coIep:KaHue

Kypca yUYALIMXCH

(K0JIM4YeCTBO

4acoB)

BBenenue OcHoBHBIE Onpenensith MIOCKOCTh Kak QUTYpPY, B

B NPoCTPAHCTBEeHHbIE GPUTYPBI. | KOTOPOM BBIMOTHAETCS MIIAHUMETPHUSL.

cTepeoMeTpu [TonsaTus CTEPEOMETPUU: Jenatp IIPOCTEHUIIINE JIOTUYECKUE

10 TOYKa, IMpsMas, I[JIOCKOCTb, | BBIBOJbI U3 aKCHOMATUKH TJIOCKOCTH.

(23 a) POCTPAHCTBO. OcHoBHbIE [IpuBOUTH pUMeEphI peagbHbIX
npaBWwia  M300paKEHUS  Ha | OOBEKTOB, ujeanu3amnuei KOTOPBIX
pUCYHKE MJIOCKOCTH, | SIBJISIFOTCS aKCUOMBI T€OMETPHUH.
napajuieIbHbIX IPSIMBIX N3yuarts, NPUMEHATD NPUHLUTIBI
(OTpe3KOB), CepeIUHBI OTPE3KA. | MOCTPOCHUS CECUCHUM.

[lonsiTusi: mepecexkaroniuecs Ucnoab3oBaTh JUISt MOCTPOCHUS

INIOCKOCTH, IICPCCCKAIOIIHNCCA
npsamas )41 IIIIOCKOCTD,

CEUYEHUI METOJ CIIEJI0OB, METOJ] BHYTPEHHETO
MPOCKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIIEH
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MIOJIyIIPOCTPAHCTBO.
MHororpaHHuku,

M300pakeHne MPOCTENIITNX

IIPOCTPAHCTBEHHBIX ¢buryp,

HECYIIECTBYIOINUX OOBEKTOB.

AKCHOMBI CTEpPeOMEeTPHH U
nepBble CJIeICTBUS U3 HUX.

CnocoObl 3aaHus OPSAMbBIX
Y IUIOCKOCTEMN B IPOCTPAHCTBE.

O6o3HaueHHus] MPSAMBIX U
IIJIOCKOCTEH.

Ceuenusi. N3ob6paxenne
CEUYCHUH THMpaMuIbl, Kyba u
OpU3MBI, KOTOpBIE MPOXOJISAT
yepe3 ux pédpa. M3obpaxkenue

nepeceyeHus MOJTYy4YEHHBIX
mwiockocre.  PackpammBanue
MOCTPOEHHBIX CeUYeHUi
pa3HBIMU 1IBETAMHU.

Meton cJIe10B IS
MOCTPOCHMS CeYeHUI.
CaoiicTBa MePECECYEHUN
IPSIMBIX U IJIOCKOCTEM.
[TocTpoeHue CCUCHUU B
nupamuae, Kybe 1o TpéM

Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEN M 3aIUCH
1aroB MOCTPOEHUSI.

IToBTOpPEHME
IUVIAHUMETPHUH.

Teopema 0
IPOMOPIUOHATIBHBIX OTpE3Kax.
[Tono6ue TPEYTOJIHLHUKOB.
Teopema Menenas. Pacu€tel B
CEUYEHUAX Ha BBIHOCHBIX
YepTexax.

Uctopus pa3BUTHUA
IJIAHUMETPUHU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemate crepeoMeTrpuyeckue 3aJadu: Ha
OIIPEAEICHUE BUAA CEYCHUS U HAXOXKICHUE
€ro IUIOLIAHN.

AxTyanu3zupoBaTh  (aKThl
IJIJAHUMETPUH, pelieBaHTHBIE
IIPOBOJUTH AHAJIOTHUM.

HUcnonb3oBare 1pu  peuIeHUM 3a1ad
clenyloue IUTaHUMEeTpuueckue (GakTbl U
METO/BI:

Teopemsr Daneca U 0 NPONOPLHUOHAIBHBIX
OTpe3Kax. AJTOPUTM JIEJIEHUsI OTpE3Ka Ha N
paBHbIX yacTer. Teopema Menenast.

PaBHOOEIpeHHBII TPEYTOJIbHUK.
PaBHOCTOpOHHUY TPEYrOJIbHUK.
[IpsMoyronpHbIll TpeyrojdbHHUK. (CBOWCTBO
CpeAaHed JMHUU TpeyrojibHUKa. CBOWCTBO
OMCCEKTPUCHI yria TPEyroJIbHUKA.
CBOICTBO MEIMaH TPEYTOJIbHHUKA.

[Tpu3Haku Mogo0us TPEyTrOIbHUKOB.

IHonyuars NpeACTABJICHUSA 00
OCHOBHBIX JTallaX pa3BUTHUsS T€OMETPUH KaK
COCTaBHOM 4YacTH (yHIaMEHTa pa3BUTUSA
TEXHOJIOTU

U METOJEI
TeMeE,

B3aumMmHoe
PacIoJIoKeH
He MNPSAMBIX
B
MPOCTPAHCTB
e

B3anmHoe  pacnonoxeHue
OpsAMBIX B IIPOCTPAHCTBE.
CxpenuBaronuecs MPSIMBIE.
[Ipr3Haky  CKpemMBarOIINXCS
MPSAMBIX.

[TapannenbHble NpsSMBIE B

Kaaccupuuuposarsb B3aUMHOE
pacmoJIOKEHUE MNPSIMBIX B MPOCTPAHCTBE,
WUIIOCTPUPYST PUCYHKaMH W NPUBOASA
MIPUMEPBI U3 PEATTBHON KU3HMU.

Jloka3bIBaTh TEOpEMY 0
CYIIECTBOBAHUH 51 €MHCTBEHHOCTH




(6 1)

npocrpaHcTee.  Teopema 0
CyILIECTBOBAHUH 151
€IMHCTBEHHOCTH IIPSMOU
NapajljIeJIbHOW JAHHOU IPSAMOW,
IPOXOIAIIEH  4Yepe3  TOUKY
IPOCTPAHCTBA M HE JIEXKaIEeH
Ha JaHHOM mpsMou. Jlemma o
NEPECEYEHUN  NapaJIECIbHBIX
IPSAMBIX IIJIOCKOCTBIO.
[TapamienbHOCTh TPEX MPSAMBIX.
Teopema 0 TpEX mapaIeIbHbIX
IPSMBIX.

Teopema 0
CKPEIIMBAIOIINXCS MPAMBIX.

[TapannensHOE
npoektupoBanue.  OCHOBHBIE
CBOMCTBa napajieIbHOrO
MPOEKTUPOBAHUSL.

N306paxkenne pa3Hbix GUryp B
[apaJiyIeIbHON NPOCKLINH.

LlenTpasibHAs TPOEKLIMSL.

Yron ¢ coHamnpaBlIEHHBIMU
CTOpPOHAMHM.  YTroia  MeXAy
IPSIMBIMU.

3aauy Ha JOKAa3aTelbCTBO U
UCCIIEIOBAaHNE, CBSI3aHHBIE C
pacloJIO)KEHHEM  TPSIMBIX B
IIPOCTPAHCTBE

[IapaJlyIeIbHON IIPSAMON, MPOXOASAIIEH Yepes
TOYKY IPOCTPAHCTBA W HE JIeXkKaIled Ha
Ipyroyd IpsAMOH; JEMMYy O IIE€peCEeUYCHUU

IIJI0OCKOCTH IBYMS IapajjieabHbIMU
IIPSMBIMU; TEOPEMY O TPEX MNapajuIeIbHbBIX
IIPSMBIX.

Jloxa3bIBaTh MIpA3HAK

CKPEIIMBAIOIIUXCS  MPAMBIX,
CKPEIIMBAIOIIUXCS TMPSAMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIPABJICHHBIMU CTOPOHAMMU.

OOBLSACHATD, YTO Ha3bIBacTCs
napasuieIbHbIM u LHEHTPAJIbHBIM
MPOEKTUPOBAHUEM U KaK BBIIOJIHAETCS
MPOCKTUPOBaHKUE (PUTYP HA MIIOCKOCTb.

Jloka3bIBaTh CBOWCTBA MapauiebHOTO
MPOEKTUPOBAHUSI.

N300paxaTh B MapaieIbHOW MTPOEKIUU
pa3HbIe reOMeTpUYECKHE (PUTYPHI.

Pemath crepeomeTpuueckue 3aaaud Ha
JI0OKa3aTeIbCTBO " HCCJIEJIOBAHNUE,
CBSI3aHHBIE C PACIOJ0XEHHUEM TPSIMBIX B
MIPOCTPAHCTRBE.

IIpoBoaurts

TEOpEeMy O

JI0Ka3aTelIbHbIE
paccyXIeHHs npu peneHun
FEOMETPUYECKUX 3a7ad, CBS3aHHBIX CO
B3aUMHBIM  pAaCIIOJIOKEHUEM TMPSAMBIX B
IIPOCTPAHCTBE.

CpaBHuBaTh, aHAJIU3MPOBATH "
OLICHUBATb  YTBEPXKIECHHUS C  LEJbIO
BBIBJICHUSI  JIOTUYECKHM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

MopenupoBarb pealbHbIE CUTYyallUH,
CBSI3aHHBIE CO B3aUMHBIM DPACIIOJIO0KEHUEM
IpSMBIX B IIPOCTPAHCTBE, HA  SA3BIKE
F€OMETPUHU.

HUccaenoBars NOCTPOCHHBIE MOJEIHU C
VICTIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI
U TeopeM, ammapaTta anreOphl, uGPOBBIX
pecypcoB.

HHonyuyars NnpeacTaBJIeHue 0
LHEHTPAIbHOM  MPOEKTHUPOBAHUM U 00
UCTOpUH pabOT MO TEOPUHU MEPCIIEKTUBBI

IMapajuiensn

IlonsTus: MapaajiICIIbHOCTb

Kaaccupuuuposarb B3aUMHOE




HOCTH IpsAMOM M IUIOCKOCTM B | PACHOJIOKEHUE NPSIMOM M IUIOCKOCTH B
NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJA COOTBETCTBYIOIIHE
IUIOCKOCTEH IIpyr3Hak  MmapauIeIbHOCTH | IPUMEPHI U3 PEAIBHOMN KU3HU.
B PSIMOU u [UIOCKOCTH. DopMyJIUPOBATH OIpe/ieIeHue
npoctpanctB | CBOiiCTBa MapajuIeIbHOCTH | MApPAJUIEIBHBIX MPSAMOU U TUIOCKOCTH.
e IIPSIMOU U IIJIOCKOCTH. Jloxa3bIBaTh IIPA3HAK 0
(8 u) ['eomeTpuueckue 3amauv Ha | MAPAVICIBHOCTH MNPSIMOM H  IUIOCKOCTH;
BBIYMCIICHUE U J0KA3aTENIbCTBO, | CBOMCTBA  MMAPAUICIbBHOCTH  NPSIMOM U
CBSA3aHHBIE C MAPAJIIENBHOCTBIO | TUIOCKOCTH.
OpsMBIX W IUIOCKOCTEN B Pemate crepeoMeTpuuecKkue  3adadu
IPOCTPAHCTBE. BBIYMCIICHUSI U J0KA3aTeJIbCTBO, CBSI3aHHbBIC
[TocTpoenue CEYEHMUS, | C MaPAIIIETBbHOCTBIO MPSIMBIX M TUIOCKOCTEN
OPOXOASUIETO 4YEpPE3 JAaHHYIO | B IPOCTPAHCTBE.
OpsMyI0  Ha  4YepTexe W Pematp npakTuueckue 3agaud  Ha
napaJyIeIbHOro OpYroil | MIOCTPOEHHE  CEYEHUHM  Ha  4YepTrexkax
npsAamMor. Pacyér OTHOLIEHUWN. | TeTpajdapa U napasuleernuIeaa.
[TapannensHas IIPOEKIINA, Pemiate crepeoMeTpuyeckue 3ajauu,
OPUMEHEHHE I TIOCTPOEHHUS | CBA3AHHBIE C  IIOCTPOCHUEM  CEUYEHHUM
CEYEeHU I KyOa U | IUIOCKOCTBIO.
napajuieienunea. IIpoBoauTh JIOTMYECKHM KOPPEKTHBIE
CBoiicTBa mapajuieNenuIieia | J0Ka3aTelbHbIE pACCYKICHUS MIPU PELIECHUU
Y [IPU3MBI. F€OMETPUYECKUX  3aJad  CBA3aHHBIX C
[TapanmnenpHble  IUIOCKOCTH. | MAPAJUICIBHOCTHIO IIJIOCKOCTEM.
[IpusHaku [1apaJuIEIbHOCTH CpaBHuBaTh U aHAJIU3HPOBATDH
IBYX IUIOCKOcTed. Teopema o | peasibHble  CUTyallMd,  CBSI3aHHBIE  C
I1apajuieIbHOCTH Y | IapaJuIeIbHOCTBIO NPSMOW U IUIOCKOCTH B
€MHCTBEHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH PEAIbHBIE
IIPOXOIAIIEH Yepe3 TOUKY, HE | CHTyallud, CBSI3aHHBIE C NApauICIbHOCTHIO
MPUHAJIEKAIY IO JTAHHOM | IPAMOM M TIJIOCKOCTH B TPOCTPAHCTBE, HA
IJIOCKOCTH U CJIEACTBUSA U3 HEE. | SI3bIKE TEOMETPUU
CaoiicTBa  mapajieIbHbBIX
IJIOCKOCTEN: O MAPAIIIEIBHOCTH
IPSMBIX ~ IIEPECEUYEHHs]  IIPU
IIEPECEUCHUH JBYX
napajieIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napasuieIbHbIX MPSIMBIX,
3aKJIFOYCHHBIX MEXKIY
NapaJuIeIbHBIMA IUIOCKOCTSIMY;
O TMEpEeCeYeHWH IMpPsMON ¢
JIBYMSI napasuieIbHbIMU
IJIOCKOCTSIMU
Ilepnenau | IloBTOpeHwue: TeopeMa |  AKTyalIu3upoBaTtb (akTbl U  METOHbI
KkyJasipHocth | [Iudaropa  Ha  IIIOCKOCTH, | IUIAHUMETPUH, pEEBaHTHBIE TEME,
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NpAMBIX H
IJIOCKOCTEM
B
NMPOCTPAHCTB
e

(25 u)

TPUTOHOMETPUS
PSAMOYTOJIBHOTO
TPEYTOJbHUKA.
CBolicTBa
IPSIMOYTOJIBHOTO
napasuliesienumne .
Brruncnenve mIMH OTPE3KOB B
KyOe u MPSAMOYTOJIBHOM
napasulieJIenuIee.
[TepieHAMKYASIPHOCTH
pAMOM U IUIOCKOCTH. [Ipu3Hak
NEPHIECHANKYIIPHOCTH MOPSIMOU
u miockoctu. Teopema o
CyIIIECTBOBAHUU U
€JIMHCTBEHHOCTH MPSIMOM,

KyOa U

NpOXOJSIIE  4Yepe3  TOUKY
MPOCTPAHCTBA U
NEPIECHIUKYIISIPHON K
IUIOCKOCTH. IImockocTn u

NEPIEHIUKYISPHBIE UM TpsiMas
B MHOT'OTPAaHHUKAX.
[lepnengukymnsp U
HAKJIOHHASI.
ITocTpoenue neprneHauKyIsIpa
U3 TOYKU HA MPAMYIO.

Teopema 0 TPEX
nepneHauKyasapax (mpsMas u
obOpaTHas).

VYron MEKITY
CKPEILIMBAIOUIMMHUCS MNPSIMBIMHU.
Ilouck NePHEHIUKYIIIPHBIX
IPSIMBIX c IIOMOIIIBIO
NePHEHANKYISIPHBIX
IJIOCKOCTEN

OpToroHaibHOE
IIPOEKTUPOBAHUE.

[locTpoenune ceueHuid Kyoa,
IIPU3MBI, IIPaBUJIBHON
UpaMU/IbI c IIOMOIIIBIO

OPTOTOHAJIBHOW MPOEKIINH.
CummeTrpusi B MPOCTPAHCTBE

IIPOBOJAUTDH AHAJIOIUU.
DopmyIHpOBaTH
IIEPIICHIUKYJISIPHBIX
IIPOCTPAHCTBE;  OIpEIEICHUE
NEPIICHAUKYIIIPHON K INIOCKOCTH.
Jloka3pIBaTh! JIEMMY 0
NEPIICHAUKYIAPHOCTH ABYX IapajljIeiabHbIX
IPSAMBIX K TPETbEU MNPSIMOH; TEOPEMBI O
CBSI3U MEXIy NapajuleIbHOCTBIO IPSAMBIX U
UX NEPIECHAUKYISIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
IIPU3HAK MEPIEHAUKYISIPHOCTA NIPSMOU U
IJIOCKOCTH; TEOPEMY O CYIICCTBOBAHUU M
C€IUHCTBEHHOCTH  MPSIMOH, IPOXOAALIEH
4yepe3 JaHHYI0 TOYKY U MEPHEHIUKYISIPHOU

onpeaeJeHus:
IIPSAMBIX B
IPsIMOH,

K JaHHOM IJIOCKOCTH.
HN3o0paxkars B3aMMHO
MEPIEHIUKYIIAPHBIE IPSIMYIO U MIIOCKOCTb.
DopMyJIUPOBATH CBOMCTBO
MEPHEHINKYJApa 10  OTHOLICHUID K
IIJIOCKOCTH.

[MosyyaThs mnpeacTraBiieHMe O 3HAYCHHUU
NEpHeHAuKysipa s JApyrux obiacren
Hayku (¢u3HWKa, DSHEpPreTuka, Ja3epHbIe
TE€XHOJIOTUHU), B PEANbHOM >KU3HU (TEXHHUKA,
OKpYXaroias 00CTaHOBKa).

Jloka3bIBaTh yTBEP)KICHUS, CBSI3aHHBIE C

MPOCKIMEN  NPSIMOM  HA  IUIOCKOCTb,
HETIEPIICHAUKYIISIPHYIO K 3TOW MPSMOM.
Jloxka3pIBaTh TEOpEMY 0 TPEX

NEPIeHAUKYSApaX U TEOpeMy OOpaTHYIO
TEOpEME O TPEX NMEPIECHAUKYIISAPaAX.
HHonyuyars npeacTraBjieHue
OPTOTOHAJIBHOM IIPOEKTUPOBAHUHU.

Jloka3bIBaTh TEOPEMY O MPOEKLIHUHU TOUYKHU

00

Ha MPSMYIO.
Pemiate  crepeomeTpuueckue  3aaauw,
CBSI3aHHBIE c MEPIIEHANKYISPHOCTHIO

MPSIMOU U TIJIOCKOCTH.
Pemiate npukinagHele 3a1a4M, CBA3aHHbBIC
C HaXOXJECHUEM F€OMETPUUECKUX BEITUYMH.

OTHOCHUTEJIBHO IJIOCKOCTH. | Pemate  cTepeoMeTpruueckue  3aJayu,
[ImockocT  CUMMETpUll B | CBA3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MHOTOIPaHHHUKAX. [Ipy3Hak | nepneHauKysspax, HaXO0XJICHUEM
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MIEPIECHINKYJAPHOCTA IPSIMOM
U IUIOCKOCTH KaK CIIECTBHE
CUMMETPHU. [IpaBunbHbBIE
MHOT'OTPaHHUKH

Pacuér paccrosHuii OT TOUKH
0  IUIOCKOCTH. Cnoco0b1
OMYCTUTh  NEPHEHIAUKYJISAPHI:
CUMMETpHsI, CIABUI TOYKH IIO
napajuieqbHOl npsMon. CaBur
[I0 HENapasuleJIbHOM INPSIMOH,
U3MEHEHNE PACCTOSHUM

PacCTOSTHUMN, TIOCTPOCHUEM MPOEKLIHN.

CpaBHuBaTthb U aHAJIM3UPOBATH
YTBEPKIECHUA  C  LEIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJIECHUM.

AHAIM3MPOBATh W MOAECJIMPOBATH Ha
A3bIKE TEOMETPUM pealbHble CUTYyalUH,
CBsI3aHHBIE c NEPIIEHAUKYIIIPHOCTBIO
IpsAMOM M IUIOCKOCTH;  HCCJIe10BATh
IIOCTPOCHHBIE MOJEIH, B TOM YHUCIE U C
UCII0JIb30BaHUEM ammapara ajareopsbl

Yriasl
paccrosiHusi
(16 4)

u

[ToBTOpEHHME: yroam Mexmy
NpAMBIMM ~ Ha  IUIOCKOCTH,
TPUTOHOMETPUS B

IMPOU3BOJIBHOM TPCYT'OJIbHUKCE,
TCOPCMa KOCHUHYCOB.

[ToBTOpEHME: yroam MexIy
CKpEIIMBAIOIIUMHUCS TMPSIMBIMU
B IIPOCTPAHCTBE.
I'eometpuueckue METO/IbI
BBIUMCIICHUSL  yIVIa  MEXIY
IPSAMBIMU B MHOTOT'paHHHUKAX.

JIByrpanHbIi yTOJL.
CBOHCTBO JIMHEWHBIX  YTJIOB
JIBYTPAHHOTO yTJa.

[lepneHnuKynsspHbIC
IJIOCKOCTH.

CaoiicTBa B3aMMHO
NePHEHANKYISIPHBIX
IJIOCKOCTEH. [Ipu3Hak
NEPIICHIUKYIISIPHOCTH
IJIOCKOCTEW; Teopema 0
NpSIMOM  TEPECEYEHUs]  JIBYX
IJIOCKOCTEN
NEPICHAUKYISPHBIX  TPEThEH
IJIOCKOCTH.

[IpssmoyronbHbII
napajuieJenumnes; Ky0;
A3MEPECHU, CBOICTBa
PSMOYTOJIBHOTO

napajuienenunena. leopema o

AKTyaJIu3upoBaTh (QakThl U METOJbI

IUTAHUMETPUH, peJieBaHTHbBIE TEME,
POBOAUTH AHAJIOTHH.
®opmyanpoBaTH OIpeieieHne

JIBYTPAHHOTO yTJIa.
Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO YIJIa.
KnaccupuuupoBarth IBYrpaHHBIE YTJIbI
B 3aBUCUMOCTH OT UX I'PalyCHON MEPHI.
DopMyJIHUPOBATH OTIPEACITICHUE
B3aMMHO MEPIEHIUKYIISPHBIX MIIOCKOCTEM.
Jloka3piBaTh TEOpPEMY O TIPU3HAKE
MEPHEHINKYIAPHOCTH ABYX IUIOCKOCTEM.

®opMyIMpOBATH CJIEJICTBUE (u3
PU3HAKA) 0 NEPIEHANKYIIPHOCTH
IUIOCKOCTH, KOTOpas  MepHeHIUKYISpHA

IPSIMOM, IO KOTOPOW MEPECEKAIOTCA JIBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.

Jloka3blBaTh  YTBEPXKICHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIEACTBUE U3 HEE O
JIAArOHAJISAX MIPSIMOYTOJIBHOTO
napasuieJIenunea.

Pemiatp crepeoMeTpuyecKue 3aJayu,
CBSI3aHHBIE C MEPIECHAUKYISPHOCTD MPSAMBIX
151 TTOCKOCTEN, HCIIOJIb3YS
TUTAHUMETPUUYECKHE (PaKThl K METOJIBI.

IIpoBoaMTHL JOTMYECKHM KOPPEKTHBIE
JIOKA3aTENIbHBIE PACCYKICHUS NIPU PEIIEHUN
FEOMETPUYECKAX  3aJ1a4, CBS3aHHBIX C
MEPIEHANKYIIPHOCTHIO TIIIOCKOCTEM.
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JTAaroHaIu MPSMOYTOJIBHOTO
NnapajyieNenunea u CIeICTBUe
U3 Hee.

AHAJIM3MPOBATH M MOJECJHPOBATH Ha
SA3bIKE TE€OMETPUU pEaJbHblE CUTYyalUH,
CBS3aHHBIE C  MEpHEHIUKYJAPHOCTHIO

CrepeomeTpuueckue U | IPAMBIX U TUIOCKOCTEM.
MPUKJIA/IHbIC 3a/1a4u, HccaenoBarb MOCTPOCHHBIE MOJEIH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJIE€ M C MCIOJb30BAHUEM almapara
PAaCIIONIOKEHHEM  MPSIMBIX U | alnreOphl.
MJIOCKOCTH. Pemarn MPUKIAHbIE 3a7a4H,
[ToBTOpEHUE: CBSI3aHHBIC C HaXO0XJICHUEM
CKpEIIMBAIOIIHECS MpsIMBIE, | TEOMETPUUECKUX BEJIMUUH
napajieibHble TUIOCKOCTH B
CTaHJIaPTHBIX
MHOTOTPaHHHUKAX.
[Tapa IapajulesIbHbIX
IJTIOCKOCTEN Ha
CKpEIIMBAOIIAXCS MPSMBIX,
paccTosiHue MEXITY
CKPEIIMBAIOIIUMUCS TPAMBIMU
B MPOCTBHIX CUTYaIUSIX.
OnyckaHue
NEPIEHANKYIISIPOB,
BBIUHMCIICHUE PACCTOSIHUM  OT
TOYKA JO TOYKH; HPSIMOM;
IJIOCKOCTH.
Beruuciienue  paccrosHuii
MEXKITY CKpEILIMBAIOIINMHUCS
IPSIMBIMU c MTOMOIIIBIO
MEPIECHAUKYIISIPHON
IJIOCKOCTH.
TpéxrpaHHblid yTOII,
HEPABEHCTBA JUISI TPEXTPAHHBIX
YTJIOB.
Teopema [Mudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
TS TPEXTPAHHOTO yria.
DNEeMEeHThI chepuaeckoi
T€OMETPHUH: reoe3U4ECKUE
JIMHUU Ha 3eMJe
MHuororpasn CucremaTusanusi  3HaHUI: PaGoratb ¢ y4eOHMKOM: 3aJaBaTh
HUKH MHororpanHuk u €ro | BOIpOCHI, JIeTaTh 3aMEYaHusl,
(7 9) aneMeHThl. Ilupamumpa. Buasl | KOMMEHTapHu.
UPaAMULI. [IpaBunbHas AHAJIM3UPOBATH PEIICHUE 3a/1aUH.
nvpamuza. PucoBaTh BBINTYKJIbIE MHOTOTPAHHUKHU C
[Tpusma. [Tpsimas 1 | 3aJJTaHHBIMM CBOMCTBaMHM; BOCCTaHABJIMBATh
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HAaKJIOHHAA OPU3MBL. | OOIIMKA BUJ BBIIYKJIOIO MHOTOTPaHHUKA IO
IIpaBunbHas mnpusMma. [IpsMon | AByM ero npoeKLusaM.
rapajuieIenuIes, Jloka3plBaTh ~ CBOMCTBA  BBIIIYKJIOTO
MPSAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajuiesnenumnen, Kyo. PucoBaTh BBINYKIbIE MHOTOTPAHHUKHU C
BelllyKiible MHOTOTPaHHUKU. | pa3HOM ~ DWJIEPOBOM  XApaKTEPUCTUKOM;
Teopema Oiinepa. [IpaBuiibHBIE | HCCIEAOBATH  BO3MOXHOCTH — TTOJIYUCHHUS
171 IIOJIYIIPABUJIBHBIC | pe3yJIbTaTa PU BAPbUPOBAHNUU JTaHHBIX.
MHOTOTPaHHUKH Jloka3bIBaTh CBOICTBa MPABUIIBHBIX
MHOT'OTPAaHHHUKOB. IlnanupoBaTh
IIOCTPOEHHUE TPABUIIBHBIX MHOTOI'PDaHHHUKOB
Ha TIOBEPXHOCTSX JPYIMX MPaBUIbHBIX
MHOTOTPaHHUKOB
BekTopsl B [lonsiTue BEKTOpa Ha | Axkrtyanu3upoBaTh (aKTbl U  METOHbI
NMPOCTPAHCTB | IUIOCKOCTH U B IPOCTPAHCTBE. | INITAHUMETPUH, peleBaHTHBIE TEME,
e Cymma U Pa3HOCTh | MPOBOAUTH AHAJIOTUH.
(12 v) BEKTOPOB, MIPaBUIIO OnepupoBaTh NMOHATHUSMH. BEKTOP Ha
napajuieNIeliIe1a, YMHOKEHHE | IIOCKOCTH U B MIPOCTPAHCTBE;
BEKTOpAa Ha YHCJIO, PA3JIOKEHHUE | KOMIUIAHApHbIE ~ BEKTOpbl.  [IpuBOAUTH
BeKTOpa 1o 0asucy TpEX | mpuMepbl PU3NYECKUX BEKTOPHBIX BEIMYUH.
BEKTOPOB, HE JIeXKallUX B OcBamBaTh  NpaBWiIa  BBINOJHEHUS
OJIHOM IIJIOCKOCTH. JNEUCTBUHA  CIIOKEHHUs M BBIYMTAHUIA
CkasipHOE  IIPOU3BEIECHUE, | BEKTOPOB, YMHOKEHUSI BEKTOPA HA YHCIIO.
BBIUMCIICHUE  yIja  MEXIy Jloka3bIBaTh IIPU3HAK KOMILIAHAPHOCTHU
BEKTOpPaMHU B IIPOCTPAHCTBE. TPEX BEKTOPOB.
[IpocTerimme  3amaum ¢ Jloka3bIBaTh TEOpPEMY O pPAa3JIOKECHUU
BEKTOpaMH J1000r0  BEKTOpa MO  TpEM  JaHHBIM
HEKOMILJIAHAPHBIM BEKTOPaM.
IIpuMeHsaT,  mpaBWiIa  BBIIOJIHECHUSA
NEeNCTBUH CIIOKEHUS u BBIUMTAHUS

BEKTOPOB, YMHOXKEHHS BEKTOpa Ha YHCIIO
[IPU PEIICHUU 3a]1a4.

HaxomuTh KOOpIMHATBI BEKTOpa B
JaHHOM Oa3Wce M CTPOUTh BEKTOp IO €ro
KOOpJIUHATAM.

BenoMHUTBL  OmnpeiesieHHe  CKaJspHOTO
YMHOKEHHUSI U €r0 CBOMCTBA. BBIYUCIATH C
MTOMOIIBIO CKAJSPHOTO YMHOEHUS JIJTUHBI

BEKTOPOB, YTJIBI MEXITY HUMMH,
YCTaHABJIUBATh MEPIICHIUKYJISIPHOCTh
BEKTOPOB.

AHAJIM3UPOBATH W MOACJHUPOBATH HA
A3bIKE TEOMETPUU pEAIbHBIE CUTYyalluH,
CBsI3aHHbIE C (DU3UYECKHUMHU BEKTOPHBIMU
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BEJINYMHAMU.

Hcnosb3oBare Ipu  pelICHUM  3aj1ad,
CBA3aHHBIX C BEKTOPAMHU B IIPOCTPAHCTBE,
IUTAHUMETPUYECKHE (DaKThl 1 METOJIbI

IToBTOpEHME,
000011IEHHE

"
cucTeMarTmusa
Ms 3HAHUH
(Sv)

CeueHus MHOTOI'PaHHUKOB!

CTaHAAPTHBIC MHOI'OI'PaHHUKH,
METoa CJICAOB, CTaHAApPTHBIC
ITJIOCKOCTH, nepeccucHusd

IPSAMBIX U INIOCKOCTEN
[TapannenbHble npsiMbIE U
IIJIOCKOCTH: NTapaJIICIIbHbBIE
CEUEHUsI, PaCUET OTHOLICHUM,
YTJIbI MEXAY
CKPELIMBAIOIINMUCS NPSAMBIMH.

[lepniennuKynsipHbIE
IpsIMbIE U IJIOCKOCTH:
CTaHJapTHBIE rapsl
NIEPIICHIUKYJISIPHBIX
IIJIOCKOCTEN 151 MPSMBIX,
CUMMETPUH MHOTOTPAHHUKOB,
TeopemMa 0 Tpex
NEPIECHANKYJIAPAX,
BBIYKCIICHUS JUIAH B
MHOI'OI'PaHHHUKAX

CBo00ogHO omepupoBaTh NOHATHIMU:
oTOOpakeHHWE TMPOCTpaHCTBa Ha  ceoH,
JIBW)KCHHE TIPOCTPAHCTBA; IICHTpaibHas,
oceBas M 3€pKajbHas ~ CHMMETPHH,
napajuleJIbHBIH  TIEPEHOC; PaBEHCTBO W
nojaooue guryp.

Jloka3pIBaTh YTBEPKICHUS O TOM, YTO

LEHTpaJIbHAss, OCeBas U  3EpKAJIbHAas
CUMMETPHH, NapajUIeNIbHBI  IIEPEHOC
ABJSIIOTCA ~ JIBMKECHUSAMHU.  BBINOJHATH

npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATHUSAMHU: TpsSMas U
chepa Ditnepa.

Pemate reomerpuueckue
MCIIOJIb30BAHUEM JIBUKCHUM.

Hcnonb3oBaTh T1IpU  pELICHUM 33]a4
JBUKEHHS IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPKACHUS C  LEIbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKIEHUI.

HccnenoBaTh MOCTPOCHHBIE MOJIENH.

HUcnouab3oBaTth undpoBbie pecypehbl

3aJaud = C

11 knacc (He MmeHee 102 4)

Ha3zBanue
pa3nesna (TeMbl)
OcHoBHbIE BU/IBI 1€ATEJIbHOCTH
Kypca OcHOBHOe colep:KaHue
yUYAIIMXCH
(K0JIH4YeCTBO
4acoB)
AHauTHYeCKas [loBTOpEHUE: KOOPAMHATHI AxTyanu3upoBaTh (HaKThI U METOJIBI
reoMeTpus BEKTOpa HAa IUIOCKOCTH U B | IUITAHUMETPUHU,  PpEJIEBAaHTHBIE  TEME,
(15 g) IIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJUTH AHAJIOTUU.
IPOU3BEICHUE BEKTOPOB, CBonuthb JEUCTBUSL C BEKTOpaMHU K
BBIUMCIICHUE  yIJla  MEXAY | aHAJOTUYHBIM  JIEUCTBUSIM C  HUX
BEKTOpaMH B MPOCTPAHCTBE. | KOOPJAUHATAMHU.
YpaBHeHue MPSIMOM, BcnoMHuUTH OIIpEAEIICHUE
IPOXOASIIEH Yepe3 B TOUKU. | CKAJIPHOIO  YMHOXEHHSI M €ro
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YpaBHeHUE IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTU B OTpE3Kax

BextopHoe 1pousBeneHue.
JIuneiinbie HEPABEHCTBA,
JIMHEWUHOE IPOrpaMMHUPOBAHUE

AHanuTryecKue METO/IbI
pacuéra yriia Mexay NpsMbIMU
u IIJIOCKOCTAMU B
MHOT'OI'PaHHUKAX. dopmyna
paccTostHuss  OT  TOYKH  JO
IIJIOCKOCTHU B KOOpJAMHATAX.

Haxoxnenue paccrossHui OT
TOYKH J10 TUIOCKOCTH B KyOe U
IIPAaBWIBHOM NTUPAMU/IE

Beraucnsate ¢
CKaJIIPHOTO YMHOXKECHUS JUTAHBI
BEKTOPOB,  YIVIbl  MEXIY  HHMH,
yCTaHABIMUBATh  MEPHEHAUKYISIPHOCTH
BEKTOPOB.

BbIBOAUTH ypaBHEHUE IJIOCKOCTH U
dbopmynly paccTOsIHUS OT TOYKH J0
IIJIOCKOCTH.

Pemartnp 3aJ1a4u, coyeras
KOOPJAWHATHBIN U BEKTOPHBIA METO/IbI.

IIpoBOaAUTH JOTHYECKU KOPPEKTHBIE
A0Ka3aTeJibHbIe PACCY:XKAEHHUSI TpU
pEelIeHNH TEOMETPUYECKUX 3ajad Ha
MPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO
METO/Ia.

AHATU3MPOBATH U MOJEJTHPOBATH

CBOWCTBA. OMOIILIO

Ha SA3BIKC reoMCTprun PCaJIbHBIC
CUTyalluu, CBJA3dHHBIC BCKTOpaMH U
KOOpArWHATaMH.

HccaenoBaTh MocTpoeHHBIE MOJIENH,
B TOM 4YHCI€ MU C HCIOJIb30BAHUEM
amnmnapara ajareOphi.

HUcnonb3oBaTh KOMITbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH pa3BUTHUS
MaTEMaTHKU

IToBTOpEHME,
00001IICHHE |
CHCTEeMAaTHU3ALHA
3HAHMU

(15 yacoB)

CedeHuss MHOTOIPaHHUKOB:
CTaHJApPTHbIE MHOTOTPaHHUKH,
METOJ CJIEJIOB, CTaHJApTHBIC
IJIOCKOCTH, NIEPECEUCHHUS
IPSMBIX U INIOCKOCTEN

[TapamienbHble NpSAMBbIE U
IJIOCKOCTH: napauiesibHbIe
CEUCHUs, PACYET OTHOUICHUM,
yTJIbI MEXIY
CKpEILIMBAIOUIUMHUCS TPSIMBIMU

[TepienauKynsipHbBIE
npsiMbIe u IJIOCKOCTH:
CTaHJapTHbHIE napbl
NePHEHANKYISIPHBIX
IJIOCKOCTEMN u NPSIMBIX,
CUMMETPUM MHOTOIPAHHUKOB,
TeopemMa 0 Tpex
NePHEHANKYIISIPaX,

CTpoutb ceueHus.

Pemate crepeomerpruyeckue 3aaadu
Ha JI0Ka3aTeJbCTBO MaTEMAaTHYECKUX
OTHOIIICHUM, HaxoXXJcH1E
r€OMETPUYECKUX BEJIMYUH (JIJIMH, YTJIOB,
IO ICH, 00BEMOB).

HUcnoan3oBarh pelIeHuH
CTEPEOMETPUUYECKUX 3a/1a4
TUTAHUMETPUUYECKHE (PaKThl U METOJIBI.

IIpoBOAMTH JOTHMYECKU KOPPEKTHBIE
JIOKAQ3aTeNbHbIE  PACCyX ICHHS  IPHU
PELICHUU CTEPEOMETPUYECKUX 3a/1aU.

CpaBHUBaTHL U aHAJM3UPOBATH
pealibHble  CUTyalUM W  BBIABIATH
BO3MOYKHOCTh €€ MOJECIUMPOBAHUS Ha
A3bIKE TEOMETPUHU.

MopnenupoBarh peaIbHYyIO
CUTYyallHI0 HA S3bIKE TE€OMETPUM U

pu
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BBIYUCIICHUS JUIUH B
MHOTI'OTpaHHHUKAaxX

IToBTOpEHME: IIOIIAAU
MHOTOYTOJIBHUKOB,  (hOPMYJIbI

JUISL TUIOIIAZIEH, COOOpaKeHUs
110J100MSI.

IInomanu CCUeHUM
MHOTOTPaHHUKOB: TUIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpakeHUs OA00us

HccjaeaoBaTb IOCTPOCHHBIC MOACIIN, B

TOM 4YHCJIE H C HCIOJIb30BAaHUEM
amnmnapara aiareOpsl.
Hcnoan3oBath KOMITBIOTEPHBIE

IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.

O0BéM
MHOIOTpaHHUKA
(17 v)

O6bEM Tena. O6bem
IPSIMOYTOJBHOTO
napajuienenunena. 3aaadd 00
yIIBOGHUU Ky0a, O KBaaparype
Ky0a; O TPUCEKLUHU yTJIa.

CrepeomeTrpuueckue
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
PSMOYTOJIBHOT'O
napajuiesienune/a.

[Ipukiagaeie 3a7a4H,
CBSI3aHHBIE C  BBIYHUCIICHUEM
00BéMa PSAMOYTOJIBHOT'O
napajuiesienumne/a.

OO0BEM TIPSAMOM TTPU3MBL.

CrepeomeTpuueckue
3a1a4u, CBSI3aHHBIE c
BBIYHCIIEHUEM 00BEMOB

npsamMor npusMel. [Ipuknagnsie
3aJ1a4i, CBSI3aHHBIE C 00BEMOM
MPAMOM MPU3MBI.

Brruucnenne o0bEMOB TET C
IIOMOIIBIO OIPEAEIIEHHOTO
uHTerpasia. OObEM HAKIOHHOM
PU3MBI, TUPAMHU/TBI.

®opmyna 00BbéMa
MAPaMUJIBL. OTtHomieHue
00BEMOB MHpaMHUA C OOIIUM
yTJIOM.

CrepeomeTrpuueckue
3a/1a4u, CBsI3aHHbIE C 00bEMaMU

HAaKJIOHHOU IIPU3MBI,
MUPaMHUJIBI.

[lpukmangneie  3agauvd 10O
TeMe «O0BEMBI TEID,

CBoboaHo onepupoBaTh
MOHATHAMH:. O00BEM Tena, o00BEM
PSIMOYTOJILHOTO TIapaJIJICIICITHITC 1A,

DopMyaHpoBaTH OCHOBHBIC

CBOMCTBa OOBEMOB.
Joka3pIBaTh TeopeMy 00 o00BEME

MMpAMOYTOJIBHOT'O mapauICJICImIicaa,
CIICACTBHUS U3 HEE.
Pa3pe3aTb MHOT'OT'paHHUKH,

MNePCKIaAbIBATh YaCTH.
Pemartn CTCPCOMCTPUYCCKUC 3a/ a4,
CBSI3aHHBIE C BBIYUCICHHEM O00BEMa

PSIMOYT OJILHOT'O napajuiesenuIie1a,
MIPU3MBI.

CpaBHUBaTL ¥ aHAJIM3HPOBATH
YTBEPKICHUS C LEJIbIO  BbISBICHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHM.
AHAJIM3UPOBATHL M MOJEJUPOBATH

Ha  S3bIKE  TE€OMETPUH  peajbHbIC
CUTyallud, CBS3aHHBIE C O00BEMOM
IPSIMOYTOJIEHOT'O napaJuieIeIuIIe 1a,

MIPU3MBI, TUPAMUJIBI.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UHCJI€ U C HCIOJIb30BaHUEM
amnmapara ajareOphi.

BbiBOoAUTH OCHOBHYIO
WHTETPAJIbHYIO bopmyy InI:|
BBIYHUCIICHUS 00BEMOB TEI.

Jloka3piBaTh TeopeMy 00 o00BEME
HaKJIOHHOW TIPU3MBI Ha  TIpUMeEpe
TPEyTroJIbHOM MIPU3MBI " TS
MIPOU3BOJIbHOM MPU3MBL.

Jloka3biBaTh Teopemy: 00 o00OBbEME
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CBSI3aHHbBIC C 00BEMOM
HAaKJIOHHOU IIPU3MBI,
OUPAMUIBIL.

[Ipumenenue 00BEMOB.

Brruncnenue pacCTodHuA a0
ITJIOCKOCTH

nupaMuabl, (HOpMyITUPOBAThH CIEICTBHS
3 Hee: 00bEM YCEUEHHOW NUpaMUIbI.
BeiBoguTh (GopMyiy M BBIYHCIICHHS
00BEMOB YCEUEHHOU MUPAMHUIBI

Tena
BpalleHus.
(24 4)

[Mnimmaapudeckas
MIOBEPXHOCTD, oOpasyromue
HWIMHAPUYECKON
IIOBEPXHOCTH.

umunnp. [Ipsamon

Kpyrosou nwmHAp. Ilnomans
NOBEPXHOCTH LUIMHAPA.

Konudeckass TOBEPXHOCTD,
obpazyrorue KOHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYycCa TUTOCKOCTEIO,
napauieaTbHOM TUTOCKOCTH
OCHOBaHMS. Y CEUYEHHBIA KOHYC.
N300pasxkeHne  KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Tromans OOKOBOM
IIOBEPXHOCTH u HOJTHOM

IMOBCPXHOCTH KOHYCA.
CTepGOMeTpI/I‘IGCKI/Ie 3aJa4n

Ha JIOKa3aTEeIbCTBO u

BBIYHCIICHHUE, MOCTPOCHUEM

CEUCHU NUIIUHApPA, KOHYCA.
[Ipukiagaeie 3ajJa4H,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue cdepsl u mapa
¢ miockoctero. Kacanme mapa
u chepsl mIockocThio. Bum u
n300pakeHune mapa.

YpaBueHue chepsl.
[Tnomans chepsr u e€ gacteil.

Cummetpust cepsl U mapa.

CtepeomeTpruuecKkue 3aaadu
Ha JI0Ka3aTeIhCTBO u
BBIUMCIICHUE, CBSI3aHHBIE CO
cepoii " 1apom,
IIOCTPOCHUEM  HUX  CEYCHUU
TUTOCKOCTBIO.

CBobOonHo OnepupoBaTh
NOHATHSIMU: HUIHHIpUYECKast
NOBEpPXHOCTh,  HuiuHAp.  H3ydarTs

CITOCOOBI MMOJTYy4YCHUA HHHHHI[pH‘ICCKOfI
MOBCPXHOCTH, HUITUHAPA.

H300paxkaTh IWIMHAPD U €rO
CEUEHUS IUIOCKOCTBIO.
CBoboaHo onepupoBaTh

MOHATHSIMH: KOHUYECKAsi TIOBEPXHOCT,
KOHYC, YyCE4Y€HHbIM KOHyc. M3yuats
CIOCOOBI  TOJIYYEHUS] ~ KOHUYECKOM
MOBEPXHOCTH, KOHYCa.

HN300paxkaTh KOHYC U €ro CEYEHUS
IJIOCKOCTBIO, MPOXOIAIIEN Yepe3 OCh, U
IIJIOCKOCTBIO, NIEPIEHAUKYIISIPHOU K OCH.

BeiBoauTh bopmyIbl VIS
BBIUMCJICHUS OOKOBOM W TIOJIHOM
IIOBEPXHOCTEH TEJI BPALCHUS.

Pemiath crepeomMeTpudeCcKue 3a1auu,
CBA3AaHHBICE C  TeJaMU  BpAalllCHHS,
HaXOKJIEHUEM IUIom@aan OOKOBOM U
IIOJIHOW TIOBEPXHOCTH, IIOCTPOCHUEM
CCYCHU.

Hcnoab30BaTh Npy peuicHUN 3anad
IUTaHUMETpUUYEecKre (PaKThl U METO/IBI.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPKIACHUS C LEJIbIO  BbBISBICHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3MPOBATh U MOAEJMPOBATH
Ha  S3bIKE  TIEOMETPUU  peajibHbIe
CUTyalluu, CBSI3aHHBIE C KOHYCOM H
UUJIUHAPOM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C HCIHOJb30BAHHEM
amnmnapara aiareopbl

AKTYyaan3upoBaTh (akTbl U METO/bI
IJIAHUMETPUHU,  PEJICBAHTHBIE  TEME,
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[Ipukiagaeie 3a7a4u,
CBA3aHHBIE cO cdepoil u
1apOM.

IloBTOpEHUE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYWCIICHHS B
OKPY’KHOCTH, CTaHJApPTHBIC
no100us

Paznuunsie KOMOUMHaIUU
TEN BpalEHUs "
MHOT'OTPAHHUKOB.

3agaun no TteMme «Tema wu
MOBEPXHOCTH BPAIICHUS

MPOBOANTH AHAJIOTHH.
CBoboaHo onepupoBaTh

NOHATUSIMM: cdepa W 1Iap, LEHTp,

panuyc, uameTp cdepsl U mapa.

HUccaenoBarb B3aMMHOE
pacmonoxenue chepsl U TIOCKOCTH.

dDopMyaMpoBaTh OIIpELIEIICHUE
KacaTeJIbHOH MITIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE H
NPU3HAKE KacaTeIbHOU MIOCKOCTH.

BoiBoaUTH bopmyny TUTSI
BBIUMCIICHHUS TUTOmanu cdepsl depes
paauyc chepsi.

Pemath cTepeoMeTpuvecKue 3a/1a4H,
CBsi3aHHBIE cO cdepoii © mApoM,
HaxXOXKJIeHUEM Iuiomann chepsl U eé
qacTel, MOCTPOCHUEM CEUCHHI Chephl U
nrapa.

AHAJTM3UPOBATHL U MOJAEJIHPOBATH
Ha  S3bIKE  TEOMETpUU  peabHbIe
CUTyallud, CBSI3aHHBIE C IIAPOM W
cepoil.

PemaTh npocTeie 3aa4M, B KOTOPBIX
burypupyror KOMOUHAITIHU TeN
BpallleHHs] 1 MHOTOTPAaHHUKOB.

Hcnonb3oBaTh Mpu pelieHuy 3aaad,
CBA3aHHBIX CcO cdepoli U mIApoM,
IUTAHUMETPUUYECKUE (PaKThl U METOJIBI.

PemaTh crepeomMeTpuuecKue 3a1auu,
CBSA3aHHBIE C  TelaMHU  BpalleHHUS,
MOCTPOEHUEM CEUEHMM Tell BpalleHHUs], C
KOMOWHAIIMSIMUA ~ T€J  BpallleHus |
MHOTOTPaHHHUKOB.

IIpoBoAUTH JTOTHYECKH KOPPEKTHHIC
JOKA3aTebHBIE  PACCYXKACHUS  TPHU
pEelIeHnH  TeOMETPHYECKHUX  3ajad,
CBSI3aHHBIX C TEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHAJIM3UPOBATHL W MOJEJIUPOBATH

Ha SA3BIKC reoMeTprun PCalIbHLBIC
CUTyalluu, CBA3aHHBIC C
MHOI'OrpaHHUKaMH.

I/ICCJIeIlOBaTL IIOCTPOCHHBIC MOJCIIN,
B TOM 4YHCJI€C H C HCIIOJIB30BAHHECM

19




anmapara ajareopsbl.

Ilnomann
NMOBEPXHOCTH W
00bEMBI
KPYIJIBIX TeJl

ChY)

O6BeM tmnuuapa. Teopema
00 00BEME MPAMOTO UIUHAPA.

[Tnomanu OOKOBOI u
IIOJTHOM IIOBEPXHOCTHU
UIUHPA.

Brruncnenue 005EMOB Te C
ITOMOILIBIO OIPEIEIIEHHOTO
unTerpana. O0bEM KoHyca.

[Lnomagn OOKOBOM 51
IIOJTHOM ITIOBEPXHOCTHU KOHYCA.

CrepeomeTrpuueckue
3a/1a4H, CBSI3aHHBIE c
BBIYHCJICHHEM 00BEMOB
UIUHIpPA, KOHYCA.

[Ipuknanupie 3aga4u 1O
TeMe «OO0BEMBI W TIUIONIAJH

IIOBEPXHOCTEN TeEI.

O0BéM mIapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.

CrepeoMeTrpuueckue
3a/1auu, CBSI3aHHbBIC C
BbIUMCIIEHUEM OOBEMOB I1apa,
IApOBOTO CErMEHTa, MIapOBOTO

CeKTopa.
[Ipuxiiagaele  3agadn MO
TEME «O0BEMBI TEI,

CBSI3aHHBIE ¢ 00BEMOM IIapa u
TJIOMIAIBIO ChEepHI.
CoOTHOIIEHUS MEXITY
IJIOMIAIIMU  TIOBEPXHOCTEH M
00BbEéMaMH 1TOOOHBIX TEJL.

[TonoOHbIE Tena B
IIPOCTPAHCTBE.

N3menenne o0bEMa 1ipu
0100 H.

CtepeomeTpuiecKue
3a/1a4H, CBSI3aHHBIC c

BBIYHCIICHUEM OOBEMOB TEN M
IJIOIIA/IEH MOBEPXHOCTEN

CBoboaHo onepupoBaTh
NMOHATHAMH: O00BEM Tejaa, ILIONIAAb
MTOBEPXHOCTH.

DopMyJIUPOBATH OCHOBHbBIE

CBOICTBa OOBEMOB.

Jloka3bIiBaTh TeopeMbl: 00 00BEME
UJTUHIPA; 00 00BéMe KOHYyca.
BeiBoauTh (GOpMYIIbl 11 BBIYMCIEHUS
00BbEMa yCeu€HHOTO KOHYca.

HccnenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCI€ MU C HCHOJIb30BAHUEM
anmnapara ajareOphi.

3HATH BO3MOXKHOCTH PEIICHHS 3a/1a4
Ha IIOCTPOCHUE LUPKYJIEM U JIMHEUKOM,

0 KJIaCCUYECKHX HEpa3pelIuMbIX
3a/1ayax.

CBobGoaHo ONnepupoBaTh
MOHSATUSAMU: 1apOBOM CErMEHT,
IapoOBOM  CJIOM, IIAPOBOM  CEKTOP,
OCHOBaHME U  BBICOTA  CETMEHTA,

OCHOBAHHUC U BBICOTA IIAPOBOI'0O CJIOA.

BbIBOIUTH bopMyIIBI TUTST
HaxoXJeHuss  0OBEMOB  IIapOBOTO
CeTMEHTa, IIapOBOT0 CEKTOPA, TUIOIIA TN
cdepsl.

Jloka3piBaTh TeopeMy 00 o00BEME
mnrapa.

Pemarthb crepeoMeTpHUECKHE 3a1aUH,
CBsI3aHHBIE ¢ 00BEMOM II1apa, MapoOBOTO
CCTMECHTA, IIapOBOTO CEKTOpa,
JIOMIAIBIO ChEephI.

CpaBHMBaTh M AaHAJM3MPOBAThH
YTBEPXKICHUS C IICJIBIO  BBISBICHUS
JIOTHYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHHH.

AHaIM3UpPOBaThL M MOJEJHPOBATH

Ha  S3bIKE  TIEOMETPUU  pealibHbIe
CUTYalllH, CBSI3aHHbIE C 00BEMOM I1apa,
1apOBOTO CEerMeHTa, IapOBOTO
CErMEHTa, IJIOIA/IbI0 C(hephI.

CBo0ogHoO onepupoBaThb
NMOHATHEM:  TMOJO0OHBIE  Tela B
MPOCTPAHCTBE.
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Boruucasate  00bEMBI  TET  C
MOMOIIIBIO OMPEACTIEHHOTO UHTErpaa.

Pemathb cTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIE C COOTHOILICHUSIMU MEXIY
IJIOIIAISIMU TIOBEPXHOCTEH U 00BEMaMuU
MOJ00HBIX TEJL.

IIpoBoaUTH JTOTHYECKU KOPPEKTHHIE
JA0Ka3aTejibHble PacCy:KJAeHHUsl TpU
pelIeHNH  TEOMETPUYECKUX  3ajad,
CBS3aHHBIX C BBIYHCICHUEM OOBEMOB
TeT C TOMOIIBIO  OMNpeAeIEHHOTO
WHTErpaa, HaXO0XJICHUEM
COOTHONIIEHUS  MEXIY  IUIOIIAISIMU
MOBEPXHOCTEH U 00BbEMaMU TMOJOOHBIX
TEJI.

AHATU3MPOBATH U MOJEJTHPOBATH
Ha  S3bIKE  TEOMETPUU  peajibHbIe
CUTyalluu, CBsI3aHHbIE C OO0BEMaAMU U
MOBEPXHOCTIMU TeJI, HA JJOKAa3aTEIbCTBO
U Ha HaxOXJCHHE TCOMETPUUECCKUX
BEJINYUH
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JABuKeHUus
(549)

JIBW>KEHUsT ~ IIPOCTpaHCTBA.
OtobOpaxkenusi. J[BrxkeHuss u
paBeHcTBO  (uryp.  OOmme
CBOMCTBA JBIDKEHUM. Bungsl
JIBUKCHUU MapaJUIEbHBIN
nepeHoc, HEHTpaJIbHAs
CUMMETpPHUS, 3epKaJIbHAs
CUMMETpHUsI, TIOBOPOT BOKPYT
IPSIMOM. [IpeoGpazoBanus
nonobus. Ilpsmas u cdepa
Ditnepa.

FGOMeTpI/I‘ICCKI/Ie 3aJa4yu Ha
IMPUMCHCHUC NBUKXCHUSA

CBoboaHo onepupoBaTh
MOHSATHAMM: OTOOpakeHHE
OpoCcTpaHCTBA Ha ce0sA, JIBUJKEHHUE
IPOCTPAHCTBA; LIEHTpalbHAas, OceBas WU
3€pKajJibHasi CUMMETPUH, NapajuleIbHbIN
NEPEHOC; PAaBEHCTBO U N0J1001e PuUryp.

Jloka3bIBaTh YTBEPXKICHUS O TOM,
YTO LIEHTpaJIbHAs, OCeBasi U 3epKajbHas
CUMMETPUH, IapaJUICIbHBIA IEPEHOC
SBIIAIOTCS JABUXKEHUSMU. BBINOIHATH
npeoOpa3zoBaHus MOJA00US.

OnepupoBaTh NOHATHSIMHU: TIpsIMast
u cepa Diinepa.

Pemath reoMmerpuyeckue 3agaduM c
UCIIOJIb30BAaHUEM JBUKCHUM.

Hcnoab3oBaTh npu pelieHuu 3ajiay
JNBUOKEHUSI ~ TPOCTpaHCTBA M HX
CBOWCTBA.

CpaBHMBaTHL U AaHAJM3MPOBAThH
YTBEPKJEHUS C 1I€JbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX PACCYXKICHUM.

HccnenoBaTh NOCTPOCHHBIE MOJIEIIN.

HUcnonb3oBaTh uudposbie

pecypcsl
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IMoBTOpEHME,
00001IeHUe u
cucreMaTu3amus
3HAHUH

(17 a)

O6o0uiaroniee MOBTOPEHUE
MOHATUA U METOJIOB Kypca
reomerpunn  10-11  kmaccos,
CHUCTEMATU3aLUs 3HAHUN.

Hctopus pa3BUTHUA
CTEpEOMETPUM KaK HAyKH U €€
pOJib B Pa3BUTHUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUA

Pemats crepeomeTrpuyueckue 3agauu
Ha JOKa3aTeIbCTBO MaTeMaTHYECKHX
OTHOILICHUH, HaX0KJICHHUE
FEOMETPUYECKUX BEJIMYUH (JIJIUH, YTIIOB,
mommaaei, o0bEMOB).

HUcnoan3oBars peLIeHun
CTEPEOMETPUUYECKUX 3a1a4
MJIaHUMETpUUYeCcKue (hakThl U METOIBI.

IIpoBOoaAMTH JTOTMYECKH KOPPEKTHBIE
JIOKA3aTeNbHBIE  PACCYXICHUS  MpHU
peLIeHUn CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

CpaBHuBaTH ¥ AaHAJIM3UPOBATH
pealbHbIE  CUTYallud W  BBISBISITH
BO3MOXHOCTh €€ MOJEIUPOBAHUS Ha
A3bIKE TCOMETPUHU.

MonenupoBaTh peabHYyI0
CUTyallUl0 Ha $3bIKE TEOMETPUU U
HCCJIeI0BATh TMOCTPOCHHBIE MOJEIH, B

npu

TOM 4YHCI€ M C UCIOJH30BAHUEM
amnmnapara ajareOphi.
HUcnonb3oBaTh KOMITbIOTEPHBIE

IIpOrpaMMBbl [IPU PELIEHUU 33/1a4.
Honyuyars npeacTaBJieHHe 0
r€OMETPUM KaK O pPa3BUBAIOILIEHCS
HAayKe, MCCICAYIOIEH OKPYKarOIIU
MHD, CBSI3aHHOM  C  peallbHBIMU
00OBbEKTaMH,  TOMOTAIOIIEH  PEIIUTh
peanbHbIE JKU3HEHHbBIE CUTYallMU O POJIH
CTEPEOMETPUH B pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX u
KOMIBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe miianuposanne FEOMETPUSI, 10 kiace

(34 B Hene110, 34 yueOHbIX Heed, UTOro — 102 )

Ne Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234
1 1 neoensn OcHOBHBIE MpaBHIIa U300PAKEHUS HA PUCYHKE TUIOCKOCTH, TTapalIeIbHBIX
IpsSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [lonsTHS cTepeoMeTpun: TOUKA, IpsAMas, INIOCKOCTb, IPOCTPaHCTBO. OCHOBHBIE

npaBuia U300paKeHUsl Ha PUCYHKE TUIOCKOCTH, MapaJIICIbHBIX MPAMBIX
(oTpe3koB), cepeuHbI OTpPE3Ka.

3 [TonsTHs: nepecekaroniuecs MIOCKOCTH, TepeceKaronIuecs npsaMas 1 MiIoCcKoCTh;
MOJTYTIPOCTPAHCTBO.

4 2 neoensn [TonsTHs: nepeceKkaronecs MIOCKOCTH, TepeceKaroniuecs npsMas 1 MiIoCKoCTh;
MOJTYTIPOCTPAHCTBO.

) MHororpaHHuKH, U300paxKeHne MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpaHHuKH, U300paxeHune MpoCTEHIINX MPOCTPAHCTBEHHBIX (PuUryp,
HECYIIECTBYIOIINX 0OBEKTOB.

7 3 Heoensn AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIIEACTBUS U3 HUX. CIOCOOBI 3a/1aHuUs
MPSIMBIX U TUIOCKOCTEH B TIpocTpancTBe. O003HAUCHUS MPSMBIX U TIOCKOCTEH.

10 4 neoensa N300paxkenue ceyeHuii mupamuibl, Kyoa u Ipu3Mbl, KOTOpPbIE IPOXOISAT Yepes ux

pebpa. U3o0pakeHne nepecedeHns moaydeHHBIX TUIOCKOCTeH. PackpamuBanme
MIOCTPOCHHBIX CEYCHUN Pa3HbIMU LIBETAMHU.

11 N300paxkenue ceueHnii mupamuibl, Kydoa u mpu3Mbl, KOTOpPbIE IPOXOISAT Yepes ux
pebpa. M3o0pakeHue nepecedeHns MoaydeHHBIX TUIOCKOCTeH. PackpamuBanme
MOCTPOCHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

12 N300pakenue ceueHuii mupaMu/ibl, Kyda 1 MpU3Mbl, KOTOPBIE IPOXOJIAT Yepe3 UxX
pebpa. M3obpaxxkeHne nepecedeHus moTydeHHbIX II0CKOCTel. PackpammBanue
MOCTPOCHHBIX CEUEHUHN Pa3HBIMU IIBETAMHU.

13 5 Heoensn N300paxkenue ceyeHuii mupamuibl, Kyoa u Ipu3Mbl, KOTOpPbIE IPOXOIAT Yepes ux
pebpa. M3o0pakeHne rnepecevyeHus MoTydeHHBIX IIOCKOCTel. PackpamBanue
HIOCTPOCHHBIX CCUYCHHI Pa3HBIMH [IBETAMH.

14 Merto ciefoB 1 TOCTPOSHUS CEYCHUM.

15 Mertona cinenoB AJist OCTpoeHUs cedeHrid. CBOICTBA MepeceYeHui NPAMBIX U
INIOCKOCTEM.

16 6 neoena Mertona cinenoB AJist OCTpoeHUs cedeHrid. CBOICTBA MepeceYeHui NPAMBIX U
INIOCKOCTEM.

17 ITocTtpoenue cedenuii B nupamuie, Kyoe o Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMiCh Iar0B MOCTPOESHHUSL.

18 ITocTpoenue ceuenuii B mupamu/ie, Kyoe 1o TpeM Toukam Ha pedpax. Co3znaHue
BBIHOCHBIX YepTeKel U 3aMUCh IIaroB MOCTPOCHHUSI.

19 7 Hedens [TocTpoenue ceuenwnii B mupamuie, Kyoe mo Tpem Toukam Ha pedpax. CoznaHue
BBIHOCHBIX YePTEKEH U 3aMHCh Iar0B MOCTPOCHHUSL.

20 [TocTpoenue ceueHuii B mupaMue, Kyoe mo TpeM Toukam Ha pebpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alUCh MIarOB MOCTPOCHHUSL.

21 [ToBTOpEHNE MIAHUMETPUU: TEOPEMA O TTPOMOPIIMOHATBLHBIX O0Tpe3kax. [lomobue
TPEYTOJILHUKOB.
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22 8 neoens [ToBTOpeHue nuannMeTpuu: Teopema Menenas. PacueTsl B ce4eHUsAX HA
BBIHOCHBIX uepTexkax. cropust pa3BuTHS IJIAHUMETPUH U CTEPEOMETPUH.
23 KonTtpoabnas padora Nel «Axkcuomsl crepeomerpuu. CeuyeHusn»
B3aumHoe pacnosio:xkeHue NpsiMbIX B MPOCTPAHCTBE — 64
24 B3anmMHoe pacnosnioxxeHue npsiMbIx B pocTpancTse. CKpelnBaronuecs npsmbie.
[Ipu3Haku ckpemuBaromuxcs npsmeix. [lapaniensubie npsMblie B IPOCTPAHCTBE.
25 9 neoens Teopema o cymiecTBOBaHUH U €IMHCTBEHHOCTH MPSIMOH MapaJUIeIbHON TaHHOM
IpSIMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXkKalllel Ha TaHHOU
npsiMoii. JleMMa o nepeceyeHuH napajuieIbHbIX NPSMBIX IIOCKOCTbIO.
26 [TapannenbHOCTb TpeX NpsAMbIX. Teopema o Tpex napamienbHbIX MPSAMbIX.
TeopeMa 0 CKpemMBarOIKUXCS NPSIMbIX.
27 [TapannensHoe npoektupoBanue. OCHOBHBIE CBOMCTBA MapaUIETLHOTO
npoexkTupoBanus. M3o0paxeHue pasHbIX GUryp B mapasieabHON TPOESKIHH.
28 10 LenTpanpHas npoeKuus. YroJl ¢ COHANpaBICHHBIMU CTOPOHAMU. YTOJ MEXIY
Helens MPSIMBIMH.
29 3aaun Ha JI0Ka3aTeabCTBO U CCIEA0BAHNE, CBA3AHHBIE C PAaCHOI0KEHUEM
MPSIMBIX B IIPOCTPAHCTRBE.
IMapanieJbHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAaHCTBE — 84
30 [ToHsTHA: MapaJIETbHOCTh MPSIMOM U INIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU U INIOCKOCTH. CBOKCTBA NApAIIEIBHOCTH NPSIMON U
IJIOCKOCTH.
31 11 I'eoMeTprueckue 3a1a4n Ha BBIYMUCICHUE U I0KA3aTEIbCTBO, CBA3AaHHbIE a
neoens MapajIeIbHOCTHIO MPSMBIX U IJIOCKOCTEHN B POCTPAHCTBE.
32 [TocTpoenue ceuenust, NPOXOIALIErO Yepe3 JAHHYIO NPSIMYIO Ha YEPTEKE U
MapajyIeaIbHOTO IPYroi npsiMoil. Pacdyet oTHOIIEHMIA.
33 [TapannenbHas TpoeKius, IPUMEHEHHE I TOCTPOCHUS CEUeHUH Kyba U
napaenenunena. CBorMcTBa napauiesienunea u mpu3Mbl.
34 12 [TapamnenpHble iockocTu. [IpusHaky napaienbHOCTH IBYX IJIOCKOCTEN.
35 Helens Teopema 0 mapayieTbHOCTH U €TUHCTBEHHOCTH TIIIOCKOCTH, TIPOXOISIICH Yepes3
TOUKY, HE IPUHAIJICKAIYI0 TAaHHOM MJIOCKOCTH U CIIEJICTBUS U3 HEE.
36 CBoiicTBa mapayIeNbHbIX INIOCKOCTEN: O MAPAJLIEIbHOCTH MPSMBIX [1€PECEUEHUS
IpU [IePEeCeUCHUH JIBYX MapalieIbHbIX JIOCKOCTEH TPEThEH.
37 13 CpoiicTBa napauieIbHbIX INIOCKOCTEN: 00 OTpe3Kax NmapaiebHbIX MPSMBIX,
Heodens 3aKJIFOUEHHBIX MEK/Ty MapallIeIbHBIMU TUIOCKOCTSIMU; O IIEPECEUEHUH MPSMOii ¢
JBYMsI MTapaljIeIbHBIMU IJIOCKOCTSIMU.
IlepneHIUKYISPHOCTH NPSAIMBIX U IUIOCKOCTEI B MPOCTPaHCTBE — 254
38 [ToBTOpenue: Teopema [Mudaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a 1 NIPSIMOYTOJIbHOTO Mapajieenumnesa.
41 Hedens Boruricnenue IuH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM MapaiiesienuIee.
42 [lepnennukynapHOCTh NPsAMOI U mockocTu. [Ipu3Hak neprneHAuKyIIpHOCTH
IPSIMOM U IUIOCKOCTH.
43 15 [lepneHuKyISIpHOCTD NPSAMOM U TUIOCKOCTU. [IpU3HaK nepneHaAuKyaspHOCTH
Heodens NPsIMOM M TJIOCKOCTH.
44 Teopema 0 cylecCTBOBaHUYU U €IUHCTBEHHOCTH IPSMOM, IPOXOIALIEH yepes
TOYKY IPOCTPAHCTBA U NEPHEHANKYIAPHOMN TIIOCKOCTH.
45 [InockocTu U nepreHIUKYISIpHbIE UM MIPSIMbIE B MHOTOI'PaHHUKAX.
46 16 [InockocTu U nepreHIMKYISIpHbIE UM MIPSIMbIE B MHOTOI'PaHHUKAX.
47 Hedens [lepnenaukynsp u HakioHHadA. [TocTpoeHue neprneHIuKyIspa U3 TOUKH Ha
MPSIMYIO.
48 [lepnenaukynsp u HakioHHad. [TocTpoeHue neprneHuKyIspa U3 TOUKH Ha
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HPSIMYIO.

49 17 Teopema o Tpex neprneHuKkyispax (npsamas 1 oopaTHas)
50 Helens Teopema o Tpex nepreHIuKyIspax (mpsimas u oopaTHasi)
ol YT0a MEeXIy CKpEUIUBAIOLUMUCS TIPSIMBIMH.
52 18 [Touck nepneHANKYISPHBIX IPSIMBIX ¢ TOMOLIBIO EPIEHIUKYISIPHBIX
Helens IIJIOCKOCTEM.
53 OpToroHanabHOE MPOSKTUPOBAHKE.
o4 [TocTpoenue ceuennii Kyda, IpU3Mbl, IPABUILHONU MUPAMUBI C TOMOIIIBIO
OpPTOTrOHAJILHOM MPOEKIUU.
95 19 [TocTpoenue ceuenunii Kyda, IpU3Mbl, NPABUILHONW MUPAMUBI C IOMOIIIBIO
Heldens OpPTOTrOHAJILHOM MTPOEKIUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEBHO IIOCKOCTH. [10ckocTn cuMmeTpuii B
MHOTOTpaHHHUKAaX.
o7 [Ipu3Hak neprneHuKyIIpHOCTU MPSIMON U IUIOCKOCTH KaK CJIEACTBHE CUMMETPHH.
58 20 [IpaBunbHBIE MHOTOTPaHHUKHU. PacuéT paccTOSsIHUI OT TOYKU 710 MJIIOCKOCTH.
59 neoens [IpaBriIbHBIE MHOTOTPAaHHUKH. Pacuér pacCTOSIHMMI OT TOYKH 10 TUIOCKOCTH.
60 CriocoObl ONyCTUTh NEPIEHIUKYISAPBI: CHMMETPHS, CABUT TOUKU IO
napauiesIbHOM MPsSMOH.
61 21 CrBur 1o HenapayuIeIbHON IPSIMOM, U3MEHEHUE PACCTOSHUM.
62 Heoens KonTpoabHasi padora Ne 2 «B3anmMHoe pacnoJioxkeHne mpsiMbIX 1
IUIOCKOCTEH B POCTPAHCTBE
Yrabl u paccrosiHus — 164
63 [ToBTOpEHUE: Yyroa Mexay NpsSMbIMHU Ha TUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCHHYCOB.
64 22 [ToBTOpEHME: Yroyl MEX Iy CKPEIIMBAIOIIUMUCS NPSIMBIMH B IPOCTPAHCTBE.
65 Helens ['eomeTprydeckre METOIbI BBIYMCIICHHS YTJIa MEXK Ty IPSIMBIMU B
MHOTOTPaHHHUKaX.
66 JByrpanubiii yroj. CBOMCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO yrJa.
67 23 [TepnenpukynspHble 10cKOoCTH. CBOMCTBA B3aMMHO NEPIEHINKYIISIPHBIX
Helens IJIOCKOCTEH.
68 [Ipu3Hak nepneHIuKyaspHOCTH IIOCKOCTEN; TEOpEMA O MPSMOM NepeceueHus
JBYX IJIOCKOCTEH NEPIEeHINKYISIPHBIX TPEThEU MIIOCKOCTH.
69 [IpssmoyrobHBIN Napasienenune; Ky0; i3MepeHus, CBOICTBA MPSIMOYTOJIbHOTO
napasuiesienumne .
70 24 Teopema 0 muaroHaiy NpsMOYroJIbHOTO MapaliesienuIeaa u CIeCTBUE U3 Hee.
71 Heoens CrepeoMeTpHuueckre U MPUKIAIHbIE 3a/1a4H, CBSI3aHHBIE CO B3aUMHBIM
PacCIOJIOKEHUEM MPSMBIX U IJIOCKOCTEH.
72 [ToBTOpEHUE: CKpeUMBAIOIIUECS MPSAMBIE, TapaIeIbHbIE INIOCKOCTU B
CTaH/IaPTHBIX MHOTOTpaHHHUKAX.
73 25 [Tapa napanienbHbIX IOCKOCTEN Ha CKPEIIUBAIOLIUXCS IPSIMBIX, PACCTOSIHUE
Heoens MEX/1y CKPEIIMBAOIIMMHUCS MPSMBIMU B MTPOCTHIX CUTYAIUSIX.
74 PaccTostHue OT TOUKH [0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMON JI0 MIJIOCKOCTH.
75 Boruncnenue pacCTOsIHUN MEXy CKPEIUBAOIIUMHUCS MPSMBIMU € IOMOILBIO
NEPIIEHUKYIIPHON TUNIOCKOCTH.
76 26 TpexrpaHHblil yToJ1, HEpaBeHCTBO JUI TpeXrpaHHbIX yriioB. Teopema [Tudaropa,
Heoens TEOPEMBbI KOCUHYCOB ¥ CHHYCOB Il TPEXTPaHHOTO yIJIa.
77 DeMeHThl ChepruuecKoil FeOMEeTpHH: I'e01e3UYeCKHe JIMHUU Ha 3eMIIe.
78 KonTtpoabHas padora Ne 3 «Yribl 1 paccTOstHU
MHOrorpaHHuKH - 74
79 27 Cuctemaru3zanus 3HaHUN « MHOTOTpaHHUK M €0 2JIEeMEHThD)
80 Heoens [Mupamuna. Bunel nupamun. [IpaBunbHas nupamuza.
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81

IIpusma. IIpssmas u HaksOHHas npu3Msl. [IpaBriibHas npusma.

82 28 [psiMoii mapasuienenumnes, NpsiMOyroJabHbIN Napasuiesienumne, Kyo.
83 Heldens Brimykiibie MHOTOTpanHuKH. Teopema Diinepa.
84 Boinyxiibie MHOrorpanHuku. Teopema Oiinepa. [IpaBuibHble U OJTylIpaBUIIbHBIE
MHOTOTPaHHUKH.

85 29 Kontpoabnas padora Ne 4 « MHOrorpaHHUKN

Helens

BekTops! B npocTpancTBe — 124

86 [TonsiTne BEKTOpa Ha IUIOCKOCTH M B TIPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HOCTH BEKTOPOB.
89 Heodenst [TpaBwuiio napanenenumea.
90 YMHOKEHHE BEKTOPA Ha YUCIIO.
91 31 Paznosxenue BekTopa o 0a3ucy Tpex BEeKTOPOB, HE JICKAITUX B OJHOM

Hedens IIJIOCKOCTH.
92 CkarnsipHO€ TTPOU3BE/ICHHUC.
93 Brranciienue yria Mexy BEeKTOPaMH.
94 32 [Ipocreiinmue 3a1aun ¢ BEKTOPaMH.
95 Heoensn [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU.
96 [IpocTeiimme 3a7aqu ¢ BEKTOPaMHU.
97 33 [Ipocreiimue 3a1a49u ¢ BEKTOPAMH.

Helens

IToBTOpEeHuUe, 00001IeHHE U CHCTEMATH3AMS 3HAHUI — S4
98 O6o0menue u cucTemMaTu3anus 3HaHUuH «B3anMHOe pacnoiokeHUE MPSIMBIX U
IUTOCKOCTEMN B MMPOCTPAHCTBE
99 O06o0menne 1 cucTeMaTu3amus 3HaHui «MHOTOTPaHHUKI)
100 | 34 Wrorosast koHTpoJIbHAs paboTa
101 | nedensn Wrorosas koHTpoJIbHAs paboTa
102 OO6o0menre u cucTeMaTH3alus 3HaHUH: aHaI3 KOHTPOJIbHOM pabOTHI.
HTOI'O - 1024
IHoypounoe miianupoBanne FTEOMETPHA, 11 kaace
(34 B Hene110, 34 yueOHBIX Heeau, UTOro — 102 )
Ne Hama Tema ypoka
n/n | llnan ‘ Dakm
AHaquTHYeCKasi reoMeTpus - 154

1 [ToBTOpenue tembl «KoopauHaThl BEKTOpa Ha MIOCKOCTU U B IPOCTPAHCTBE»
2 IToBTOpenue Templ «CKaasipHOE MPOU3BEICHHE BEKTOPOB)
3 IToBTOpeHue Tembl «BbIuncieHus yria Mexay BEKTOpaMH B IPOCTPAHCTBE)
4 IToBTOpeHue TeMBI «YpaBHEHUE MPSIMON, TPOXOAALIEH Yepe3 ABE TOYKU
5 YpaBHEeHME MII0CKOCTH, HOpMaJlb, ypaBHEHHE TUIOCKOCTH B OTPE3Kax.
6 YpaBHEHME MII0CKOCTH, HOpMaJlb, ypaBHEHHE TUIOCKOCTH B OTPE3Kax.
7 BexTtopHoe npounssecHueE.
8 JIuHeliHbIe HEPABEHCTBA, JMHEHHOE MPOrpaMMUPOBAHME.
9 JIuHeliHbIe HEPaBEHCTBA, JMHEHHOE IPOrpaMMHUPOBAHUE.
10 AHanmuTHUYECKHe METOJIbl pacyéra yria MeXAy NPsIMBIMU B MHOTOTpDaHHHUKAX.
11 AHanmuTHYECKHe METOJIbl pacyéra yriia MeXay NPsIMbIMU B MHOTOTpDAaHHHUKAX.
12 dopmyia pacCTOSTHHS OT TOUYKH JI0 TJIOCKOCTH B KOOPIMHATAX.
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13

HaxoxaeHue paccTosiHuil OT TOUKH JI0 INIOCKOCTHU B KyOe.

14 Haxosx1eHue pacCTOsIHUM OT TOYKH 10 TUIOCKOCTH B IIPABUIJIBHOM NUPaMUJIE.
15 KonTpoabHas padora Ne 1 «cAHauTH4YecKasi FeOMeTPHsD
IloBTOpeHue, 00001eHHe U cUcTeMaTH3a A 3HaHUI «MHororpanHuku. CedeHUsi MHOTOTPAHHUKOBY —
154

16 CedeHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHHKH.

17 CeueHuss MHOTOTPAHHUKOB: METO/T CJIEJIOB.

18 CedeHusi MHOTOTPaHHUKOB: CTaHAAPTHBIE TNIOCKOCTH, TIEPECCUCHHSI MTPSIMBIX U
TUTOCKOCTEH.

19 [apannenbHbie TPSIMBIC U IIOCKOCTH: TTapajuIeIbHbIC CEUCHHS.

20 [TapannenbHbie TpSMbIE U IUIOCKOCTU: PaciyeT OTHOIICHHUH.

21 [TapamienpHble IPsIMBIE U IUNIOCKOCTHU: YIJIBI MEKTy CKPEIIMBAIOIIMMUCS
TIPSIMBIMH.

22 [eprieH MKy pHBIE IPSIMBIE U TUNIOCKOCTH: CTAHIAPTHBIE TTaphI
MEePICHIUKYIIIPHBIX ITIOCKOCTEH M MPSMBIX, CHMMETPHHA MHOTOTPAHHUKOB.

23 [eprieH MKy pHBIE TIPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX NEePIEHIUKYIISPAX.

24 [eprieHAMKYIIpHBIE IPSIMBIE U TUNIOCKOCTH: BEIYUCIICHHSI UTHH B
MHOTOTpaHHHUKAX.

25 [ToBTOpEHME: TUIOIAAM MHOTOYTOJILHUKOB, (POPMYJIIBI 1715 TUTOTIIA IEH,
cooOpakeHHs TTOI00uSI.

26 [ToBTOpEHME: TUIOIIAAM MHOTOYTOJILHUKOB, (DOPMYJITBI JIJIs TUTOTIAIEH,
cooOpakeHHs TTOI00uSI.

27 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJILHUKOB, (DOPMYJITBI 7S TUTOTIIAIEH,
cooOpakeHHs TTIOI00uSI.

28 [Inomany ceyeHnii MHOTOrpaHHUKOB: TUIOIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpPa)KEHUs MOI00MS.

29 [nomany ceyeHrii MHOTOTPAaHHUKOB: TUIOIIAIA MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpPa)KEHUs MOI00MS.

30 KontpoabHas padora Ne 2 «Ilopropenue: MHororpannuku. Ceuenust
MHOIOIrPAHHUKOBY

O0bém MHOTrOrpannuka — 174

31 O6bem Tenna. O0BeM NPSIMOYTOIBLHOTO TapauIeIeuIea.

32 3amauu 00 ynBOCHHH KyOa, O KBaaparype Ky0a; 0 TPUCEKIIUH yria.

33 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napasiesienumne .

34 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C BEIYUCIEHUEM 00beMa MPSMOYTOJIBHOTO
napasiesienumnesa.

35 O0beM MpsAMOii TPU3MBI.

36 CrepeoMeTpHruecKkue 3aau, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB MPSIMOi
MPU3MBI.

37 [Ipuknanueie 3a1a4n, CBI3aHHBIE ¢ 0OBEMOM MPSAMON TPU3MBIL.

38 Brrancnenue 00beMOB Tell ¢ TOMOIIBIO OTPeAeIeHHOro uHTerpana. Oobem
HAKJIOHHOM MPU3MBI.

39 Brrancnenue 00beMOB Tell ¢ TOMOIIBIO OTPeAeIeHHOro uHTerpana. Oobem
HAKJIOHHOM MUpaMHU/IBL.

40 ®opmyna oobema nupamupl. OTHOIIEHHE 00BEMOB MUPAMHU] C OOLIIUM YTIIOM.

41 ®dopmyna oobema nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJ C OOLIUM YTIIOM.

42 CrepeoMeTpHryuecKue 3aa4u, CBSI3aHHbIE C BRIYUCICHHEM 00hEeMOB HAKIIOHHON
TIPU3MBL.

43 CrepeomeTpruecKue 3aauu, CBsI3aHHbIE C 0ObeMaMU MTUPaAMU/IBL.

44 [Mpuknanueie 3anaun mo Teme «OOBEMBI TEI», CBA3aHHBIE ¢ 00HEMOM HAKIIOHHOM
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IIPU3MBI.

45 [Mpuknanueie 3anaun Mo Teme «OOBEMBI T€», CBA3aHHBIE C 00HEMOM THPAMHU/IBL.

46 [Tpumenenne o6beMoB. Bbruncienue paccTosIHUS 10 IUIOCKOCTH.

47 KonTpoabHas padora Ne 3 «O0beM MHOTOrpaHHUKA)

Tena Bpamenns — 244

48 [unuHapudeckas TOBEPXHOCTh, 00pa3yIONINe IUIHHIPHICCKON TTOBEPXHOCTH.

49 Humunap. [psmoit kpyrosoit nuimHap. [1nomaas MOBEpXHOCTH LIMJIMHIPA.

50 Konnueckas noBepxHoCTh, 00pasyrone KoHn4eckoi nopepxHoctu. Konyc.

o1 CeueHnure KOHyca ITIOCKOCTBIO, MapauIeIbHOMN MIIOCKOCTH OCHOBAHUSI.

52 VYceuennslil konyc. 300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tnomaaps 60KOBOM U MOJHON MOBEPXHOCTH KOHYCA.

54 [Tnomaaps 60KOBOM U MOJTHON MTOBEPXHOCTH KOHYCA.

55 CrepeomeTpuiecKue 3aa4u Ha I0Ka3aTeIbCTBO U BBIUMCIEHUE, IOCTPOSHUEM
CEUYEHU WINHIpPA, KOHYCA.

56 CrepeomMeTpuiecKue 3aja4u Ha JOKA3aTeIbCTBO U BBIUKCIECHUE, IOCTPOSHUEM
CEUYEHU WINHIpPA, KOHYCA.

S7 [IpukiagHele 3a1a4, CBSI3aHHBIC C LIMHIPOM.

58 [Mpuknamabie 3a1a4M, CBI3aHHBIC C TUIAHIPOM.

59 Cdepa u map.

60 [Tepeceuenue cdepsl u mapa c mwiockocteio. Kacanue mapa u cheps
TJIOCKOCTRI0. B 1 n3o0pakenwue mapa.

61 [Tepeceuenue chepsl u mapa ¢ miockocThio. Kacanue mapa u chepsr
IJIOCKOCTRI0. Byt 1 m300paxkeHnue mapa.

62 VYpasuenue chepsl. [Tnomans chepsl u ee yacreit.

63 Cummetpus cdepsl U mmapa.

64 CrepeoMeTpHrueckre 3aJaud Ha JI0Ka3aTeIbCTBO U BHIYUCIIEHUE, CBA3aHHBIE CO
cdepoil u mapom, MOCTPOSHUEM UX CEUECHUHN IIIOCKOCTHIO.

65 CrepeomeTpuueckue 3aJa4 Ha JOKa3aTeIbCTBO U BBIYMCIICHUE, CBS3aHHBIE CO
cdepoil u mapom, MOCTPOSHUEM HUX CEUECHUHN IIIOCKOCTHIO.

66 [Ipuknagaeie 3a1a49u, CBsI3aHHBIE CO chepoit u mapom.

67 [ToBTOpEHUE: OKPYKHOCTD HA IJIOCKOCTHU, BBIYUCIICHUS B OKPY)KHOCTH,
CTaHJapPTHbIE MOA00US.

68 Paznuynbie KoMOMHALIMY TeJl BpallleHUs! © MHOTOTPAaHHUKOB.

69 3amauu 1o Teme «Tena u MoOBEpXHOCTU BPALLCHUSD

70 3amauu 1o Teme «Tena 1 MoOBEpXHOCTU BPALLECHUSD)

71 Kontpoabnas padora Ne 4 «TeJia U IOBEPXHOCTH BPAIIEHUS»

Ilnomaay mMoBepxXHOCTH U 00bEMBI KPYIJIBIX TeJl — 94

72 O6bem muuHapa. Teopema 06 00beMe IPSIMOTO HHJIMHIPA.

73 Boruncnenue 065eM0OB Tell ¢ TOMOIIBIO OMpeIeIeHHOro nHTerpaia. Oonem
KOHYCA.

74 [Tnomaau 60KOBO U MOJHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuuecKkue 3aa4, CBSI3aHHbIE C BBIYUCIEHUEM 00hEMOB IIMIIMH/IPA,
KOHYCA.

76 [Ipuknanueie 3anaun 1o TeMe «OO0beMbI U MO TOBEPXHOCTEH TeTl.

77 O06mbem mapa u mapoBoro cektopa. Teopema 06 o6veme mapa. [Inomans chepsl.
CrepeoMeTpHuuecKue 3aauu, CBI3aHHbIE C BHIYUCICHHEM 00bEMOB 11apa,
IIAPOBOTO CErMEHTA U IIaPOBOTO CEKTOPA.

78 [Mpuknanueie 3anaun 1o TeMe «OObEMBI TEN», CBSI3aHHBIE C 00BEMOM IIIapa U
wonaabio ceprl. COOTHOIMICHHS MEXKAY IUIOMIAIIMU MOBEPXHOCTEN U
00BEMamMu MOJOOHBIX TEIL.

79 ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne o0beMa npu 1o 100H1H.
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CrepeoMeTprYecKHe 3a1a4u, CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB TEIl U
IJIOIIAIEH TOBEPXHOCTEH.

80 KonTpoabnas padora Ne 5 «Ilnomaam noBepxXHOCTH H 00 beMbl KPYIJIbIX

TeD
JABuskenust — 5S4

81 JBuxenus npoctpanctBa. OToOpaxkeHus. J|BuxkeHus 1 paBeHCTBO QUTYp.
OO6mue cBOMCTBA ABMKEHUH.

82 Bunb!l aBukeHui: napajyieNbHbIN IEPEHOC, HEHTPAIbHASI CHMMETPHSL, 36pKaJIbHAS
CHMMETPHsI, TOBOPOT BOKPYT MPSIMOIA.

83 [Ipeo6pazopanwms mopoobus. [Ipsmas u cepa Diinepa.

84 I'eomeTpuyeckue 3a1a4n Ha IPUMEHEHHE ABUKCHUSI.

85 KontpoabHasi padora Ne 6 «BekTopbl B IPOCTPAHCTBE»

IloBTOpEeHuUe, 00001IeHNEe U cUCTEeMATH3AUMS 3HAHUI — 174

86 Ob6o06maroree MOBTOPEHNE MIOHATHI B METOI0B Kypca reomerpun 10-11 knaccos,
cucreMarn3anus 3HaHul: «[lapameapHOCTh NIPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE)

87 Ob6o06maroree MOBTOPEHNE MOHATHI M MeTOI0B Kypca reomerprn 10-11 xiaccos,
cUcTeMaTU3alus 3HaHU: «BEKTOpbI B TPOCTPAHCTBE

88 Oo6o06maroree MOBTOPEHNE TIOHATHI B METOI0B Kypca reomerpun 10-11 kinaccos,
CHUCTeMaTH3alus 3HaHU: «BEeKTOphI B MPOCTPAHCTBE»

89 Ob6o06maroree MOBTOPEHUE OHATHIA U MeTOI0B Kypca reomerprn 10-11 xiaccos,
cucreMaruzanus 3Hannii: «O6beM MHOTOTPAHHUKAY

90 Oo6o06maroree MOBTOPEHNE OHATHIA M METOI0B Kypca reomerpun 10-11 kimaccos,
cucreMaruzanus 3Hannii: «O0beM MHOTOTPaHHUKAY

91 O6o0061aroniee NOBTOPEHKE MOHIATUI U METO/10B Kypca reomerpun 10-11 kiaccos,
cucteMmarusanus 3HaHui: «[Lnommaay NoBepXHOCTH U 00BEMBI KPYTJIBIX T

92 O6o0061aroniee NOBTOPEHKE MOHITHI U METO/10B Kypca reomerpun 10-11 kiaccos,
cucteMmarusanus 3HaHui: «[Lnomaay NoBepXHOCTH U 00BEMBI KPYTJIBIX T

93 HTorosasi KOHTpPoOJILHas padoTa

94 HTorosasi KOHTpPOJILHAs padoTa

95 [ToBTOpEeHUE, 000OIICHNE M CHCTEMATH3aIMs 3HAHHUMA.

96 HcTopus pa3BuTHs cTepeoMeTpUH KaK HAYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOT UM

97 UcTopus pa3BuTHs cTepeoMeTpUn Kak HaAyKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUM.

98 Hcropus pa3BuTHS cTepeOMETPHH KaK HAYKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTUA.

99 Hcropus pa3BuTHS cTepeOMETpUH KaK HAYKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTUA.

100 HcTopus pa3BuTHS cTepeOMETPUH KaK HAYKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOIOTUA.

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HayKU U €€ pOJib B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIL.

102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ pOJib B Pa3BUTHU

COBPCMCHHBIX NHXXCHCPHBIX U KOMIIBFOTCPHBIX TEXHOJIOTHH.

HTOI'O — 1024
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