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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

['eomerpus sABIsIETCA OJHUM M3 0a30BBIX KYPCOB HAa YPOBHE CPEIHEro oOIIero oopa3oBaHus, Tak Kak
o0OecrieunBaeT BO3MOYKHOCTb M3Yy4YEHHUS IJUCLMIUIMH €CTECTBEHHOHAyYHOM HANpaBiIE€HHOCTU U IPEIMETOB
TYMaHUTApHOTO IUKIA. [I0OCKONBKY JIOTHUECKOE MBIIUICHHE, (POPMUPYEMOE MPU W3YUYEHUH O0YJarOIIUMHCS
NOHATUMHBIX OCHOB TI€OMETPUHM, IIPU JI0KA3aTEIBCTBE TEOPEM U IIOCTPOCHUM LENOYKU JIOTUYECKUX
YTBEPKICHUM IIpU PpELIEHUNM TE€OMETPUYECKUX 3a7a4, yYMEHHME BBIIBUIaTb U OINPOBEPrarb I'MIIOTE3BI
HENOCPEACTBEHHO MCII0JIb3YIOTCS PU PELLICHUH 3a/1a4 €CTECTBEHHOHAYYHOT'O 1IMKJIa, B YACTHOCTH (PU3MUECKUX
3aj1ad.

Ilenp ocBoeHust mporpammbsl ydeOHOro kypca «l'eomerpusi» Ha yriayOI€HHOM YpPOBHE — pa3BUTHE
UH/IMBUYaJIbHBIX CIOCOOHOCTEH 00yJaromuxcs Npu U3y4eHUH TeOMETPUH, KaK COCTABIIAIOLICH MpeIMeTHON
obmactn «MaremaTrka u HHQOpMaTHKay Yepe3 oOecriedeHre BO3SMOXKHOCTH MPUOOPETEHUS U UCTIONb30BaHUS
Ooiee TIIyOOKHMX T€OMETPHUECKUX 3HAHWHA M JEHCTBUH, CHeNM(PUIHBIX T€OMETPHUU, U HEOOXOTUMBIX IS
YCIIEHIHOTO NMPO(}EeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpyopuTeTHBIMM 3ajjauaMu  Kypca TE€OMETPUM Ha YINIYOJIEHHOM YPOBHE, paCIIHUPSIOUIUMH U
YCUJIMBAIOIUMH Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

® paclIMpeHHe MPEeJCTABICHU O FEOMETPUH KaK YaCTH MUPOBOM KyJIbTyphl M (hOPMUPOBAHHE OCO3HAHUS
B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOLUM MUAPOM;

¢ hopMupOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BOKHEHIINX MAaTEMaTHYECKHX
MOJEIIAAX, MO3BOJIIIOIIMX OMMCBIBATh U M3Y4YaTh Pa3HbIC SIBJICHUS OKPY’KAIOIIETO MUPA; 3HAHUE MTOHATUHHOIO
annapara 1o paszaeny «CtepeoMeTpus» MIKOJIBHOTO Kypca Fr€OMETpUH;

e hopMupOBaHHE YMEHHUS BJIAJETh OCHOBHBIMH IOHSTHUSMH O MPOCTPAHCTBEHHBIX (HUTypax U HX
OCHOBHBIMH CBOHCTBAMH; 3HAHUE TEOpeM, (OPMYI U YMEHHE UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIIeHUS 3a/1a4;

e (opMupOBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaxX, MOJENSIX U B pealbHOM MUPE MHOTOTPAHHUKH U
TeJa BPAIEHHsI; KOHCTPYUPOBATh T€OMETPUUECKNE MOICIIN;

e popmupoBaHUE MOHUMAHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS] MaTEMaTHUYECKUX TEOPHii;
(opMHpOBaHUE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEICHUH PacCyKICHUIA;

e popmHupoBaHUE yMEHHUS BIIAJ€Th METOJAaMHU JI0KA3aTEIbCTB W AJITOPUTMOB DEIIECHUS; YMEHHUS HX
IIPUMEHSATD, IIPOBOJUTD T0KA3aTEIbHBIE PACCYKACHUSA B XOJAE PEIICHUS CTEPEOMETPUUYECKUX 3aJay U 3aJ1ay ¢
NPaKTUYECKUM co/iepKaHheM; (OpPMHUpOBAaHUE MPEACTaBIEHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB IpHU
00OCHOBaHMM MaTeMaTHUYECKUX YTBEPKACHUH M pPOJIM AKCUOMAaTHKUM B TPOBEICHUU JIETYKTUBHBIX
pacCyXIEHHI;

®pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
[IO3HABATEJILHON aKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHNUM, KpUTUYHOCTH MBILUICHUS, HHTEPECA K U3YUECHUIO
T€OMETPHH;

e popmupoBanue (QyHKIMOHATBHOM T'PAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHMsI paclo3HaBaTh
HPOSIBJIICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEaJIbHBIX KU3HEHHBIX CUTYAIUIX U
IPY U3YYEHUU IPYTUX y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, MOJETUPOBaHUS
peanbHBIX CUTYyal[Ui, UCCIIEIOBAHUS IIOCTPOCHHBIX MOJIETIEH, MHTEPIIPETALNN ITOJIy4YEHHBIX PE3YJIBTATOB.

OcHoBHBIE conepxkaTenbHble JIMHUK Kypcea «I'eomerpum» B 10—11 kmaccax: «lIpsimple u mmockoctu B
pocTpaHcTBe», «MHororpanHukn», «Tema BpameHus», «BeKTOpel M KOOPAMHATBI B IIPOCTPAHCTBER,
«/IBM>KEeHMS B IPOCTPAHCTBEY.



CdhopmynmupoBannoe B DenepaqbHOM TOCYAapCTBEHHOM O0OpPa30BaTEIbHOM CTAaHIApTE CPETHETO
obmero oOpa3oBaHusi TpPeOOBaHHWE «YMETh OIEPUPOBATH MOHATHUSAMHY», PEIEBAHTHBIX TEOMETPUU Ha
yrayonéHHoMm ypoBHe oOyueHus B10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPIKaTEIbHBIM JIMHUSM y4eOHOTO
Kypca, a GOpMUPOBAHHE JIOTUISCKUX YMEHUI pacrpeensieTcss He TOJBKO IO COJIEPKATEIbHBIM JIMHUSIM, HO U
no rogam oOydenus. CopepikaHue 0Opa3OBaHMsI, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJIbTaTaM OCBOCHHS
[TpumepHoOit paboueii mporpaMMebl, pacpeeIEHHBIM 110 To1aM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, IMPUHIMIIMAIBHBIM BOIPOCAaM O0YYaromuecs: oOpamaiuch HEOJAHOKPATHO. DTO
MO3BOJISICT OPraHW30BaTh OBJIAJICHHE T€OMETPUYCCKHMMHU TOHATHSAMU W HaBBIKAMHU IIOCIEIOBATEIbHO W
MOCTYMATENHHO, C COOIOACHNUEM MPUHIIUTIA TIPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO CUCTEMY
TEOMETPHUECKUX TPEACTABICHUN OOyJarolMXCs, pacmmpsis W yrayomss e€, oOpa3ys MpodyHbIe
MHO>KECTBEHHBIC CBSI3H.

[Tepexon kK U3yYCHHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE IMO3BOJISICT:

— co3/1ath ycioBus 1 quddepeHnranud 00ydeHusl, TOCTPOCHUST HHIUBUAYATBHBIX 00pa30BaTeIbHBIX
nporpaMM; o0ecneunuTh YriyOJI€HHOE H3YYeHHE TEeOMETPHHM KaK COCTaBISIONICH Y4eOHOro mpeaMera
«MatemaTuka;

— MOATOTOBUTh OOYYAIOIIUXCS K MPOJODKCHUIO MU3YYEHHUS MATeMaTHKU C yd4€ToM BbiOOpa Oymyiei
npodeccuu, odecreunBas IPEeeMCTBEHHOCTh MY OOIIUM U TPOPECCUOHATBHBIM 00pa30BaHHUEM.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B YueOGHOM 1mutane Ha u3ydeHue yriyonéHHoro kypca reomerpun B 10—11 kaccax OTBOAUTCS HE MEHEE
3 y4eOHBIX YaCOB B HECIIO B TCUCHUE KaXIOTO roj1a 00yUeHHs, BCETO 3a JIBa rofa o0y4ueHus — He MeHee 204
y4eOHBIX 4acoB.

IInanunpyemsble npeagMeTHbIE Pe3yabTaThl 0cBOeHUs1 [IpumepHoii padoyel mporpaMmsl (110 rogam
00yueHus )

OcBoenne yuyebHOro kypca «l'eomerpus» Ha ypoBHE cpeaHero oOIIero oOpa30BaHUS JOJDKHO
o0ecreunBaTh JOCTHKEHHE CIEIYIOUINX MPEeAMETHBIX 00pa30BaTeIbHbIX Pe3yJbTaTOB:
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e (CB00OAHO OmMEpUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPHH MPH PEIICHUWU 3a7ad M MPOBEICHUU
MaTEeMaTUYECKUX PACCYKICHUM.

e [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX MPHU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

e KiaccudumnupoBarh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

e (CBoOomgHO oOmMEpUpPOBATH TMOHATHSMHU, CBA3AaHHBIMH C yIjaMHd B TIPOCTPAHCTBE: MEXAY MPSMBIMH B
MPOCTPAHCTBE; MEKY MPSAMOU U MIOCKOCTHIO.

e  (CB000OAHO OMEpPUPOBATH OHATUSIMHU, CBSI3aHHBIMU C MHOTOTpaHHUKAMHU.

e (CB00OAHO pacmo3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHHKOB (MIpU3Ma, MUPaMUIA, MPSIMOYTOJBHBIN
napajuiesaenumnes, Kyo).

e KraccudumnupoBarh MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS I KJIaCCU(PUKAIIUH.

e (CB00OOAHO OMIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C CEYCHUEM MHOTOTPAHHUKOB TIJIOCKOCTHIO.

e BrimonHATh NapaieabHOe, LEHTPATbHOE M OPTOTOHAIBLHOE MPOEKTHpPOBaHHWE (UTYp HA TUIOCKOCTB;
BBITIOJHATH U300paskeHust GUTYp Ha TUIOCKOCTH.



CTpouTh CeUeHUs] MHOTOTPAHHUKOB PA3JIMYHBIMUA METOJIaMH, BHITIOJHATH (BBIHOCHBIC) INIOCKUE YEPTEIKU
13 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHH3Y.

Beraucisite 1iomaan MOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, NMUpamMuja), TeOMETPUUECKUX Tell C
npuMeHeHueM (popmyi.

CB00OOHO OTIEpPHPOBATH MOHATHSAMHU: CUMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB00OIHO ONEpUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOpPAMHATAM B IIPOCTPAHCTBE.
BpInoyiHATE nelCTBUSA HAJl BEKTOPAMH.

Pemate 3agaun Ha J10KA3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUM MU HAXOXKJICHHE T'€OMETPUYECKHUX
BEJIMYUH, IPUMEHSS U3BECTHBIC METObI IIPU PEIICHUN MATEMATUYECKHUX 3a/1a4 OBBIIIEHHOT'O U BEICOKOTO
YPOBHS CIIOKHOCTH.

[IpuMeHsATh TPOCTEHIINE MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
pELIEHUH CTEPECOMETPUYECKHX 3a]1a4.

N3Bnekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHGOPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX
durypax, mpeacTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpuMeHATh MOJyYEeHHbIE 3HAHUS HA MPAKTUKE: CPaBHUBATh M aHAIM3UPOBATh pEaAIbHbIE CUTYalHH,
MPUMEHSATh HM3YyUYCHHBIC TOHSATHA B MPOILIECCE IMOMCKA PEIICHUs MaTeMaTUYECKU CPOPMYIHMPOBAHHOU
poOJIEMBbI, MOACIIUPOBATH PEAIbHBIC CUTYAIIMH Ha SI3bIKE T€OMETPHH, UCCIEAOBATH OCTPOCHHBIC MOICIN
C UCIOJIb30BAaHMEM T'€OMETPUUYECKUX TMOHSATUH W TEOopeM, ammapara ajreOpbl; peniarh MPaKTUYECKUE
3a71a4M, CBA3aHHbBIEC C HAXOXKJIECHUEM IT'€OMETPUUECKUX BEIIMYMH.

HmeTs mpezncTaBieHusi 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTABHOM yacTH (pyHAaMeHTa
Pa3BUTHUS TEXHOJIOTUM.
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CB00OOIHO OIEepUpOBaTh MOHSITHSAMH, CBS3AHHBIMH C IWJIMHAPUYECKOW, KOHUYECKOW U cepuueckoin
MOBEPXHOCTAMH; OOBSICHATH CIIOCOOBI TTOJTYUIEHHS.

OrniepupoBaTh MOHITHAMU, CBA3aHHBIMH C T€JIaMU BpaIICHUS: IUITUHIPOM, KOHYCOM, chepoit u mapom.
Pacnio3naBate Tena BpaiieHust (IUIMHAP, KOHYC, cepa U map) U OObSICHATH CIIOCOOBI MOMyYEHUs Tel
BpaIlICHHUS.

KnaccuduimpoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

BrruucisTe BeTUYHHBI 3JIEMEHTOB MHOTOTPAHHUKOB | TEJT BpalIeHUs; 00BEMBI U TUIOIIAIN TIOBEPXHOCTEH
MHOTOT'PAHHUKOB U TEJ BPAIlEHUs, TEOMETPUUECKHUX TEJ C MPUMEHEHHEM (POPMYIL.

CB00OOHO OMEpHPOBATH MOHATUSMU, CBA3aHHBIMH ¢ KOMOWHAIIUSAMH TEJI BPAILIEHNUs U MHOTOTPAaHHUKOB:
MHOTOTPaHHHK, BIIUCAHHBIN B chepy ¥ OMUCaHHBIN 0K0JI0 cepsl; chepa, BNUCAaHHAS] B MHOTOTPAHHUK WIIH
TEJIO BpAIEHHUS.

Brraucaste COOTHOMIEHUST MEXTY TIIOMIAIMU TOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEI.

N300paxkaTs n3ydaemble (DUTYpHI; BBHIMOIHATH (BBIHOCHBIC) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX GUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHHUS.

W3Bnekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, mpeacTaBIeHHYIO Ha YepTeKax U PUCYHKaX.

CBO0OTHO OMIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrImoHsATE onepanuu HaJl BEKTOPAMH.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.



e PemaTe reoMeTpUYECKHE 33/1a4U HA BBIYMCICHUE YIJIOB MEXKIY MPSMBIMU U MIJIOCKOCTSMU; BBIYHCIICHHUE
PAcCTOSIHUM OT TOYKH JO IUIOCKOCTH; B LI€JIOM, HAa NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA IpH
pELICHUH.

e (CB0o0OAHO oOmEepUpOBaTH MOHATHAMH, CBA3aHHBIMU C JABI)KEHHEM B IPOCTPAHCTBE, 3HATH CBOICTBa
IBUKECHUN.

®  BBINOJHATH U300paKEHHUSI MHOTOTPAHHUKOM U TeJl BPALIECHUS MPU MMapaJlIeIbHOM epeHOoCce, [IEHTPAIbHON
CUMMETPUH, 3ePKATHHON CHMMETPHUH, IIPU TIOBOPOTE BOKPYT MPSIMOM; TPeOOpa30BaHUS MTOTO00MSL.

e CrpouTh ceyeHMS MHOTOIPAaHHHMKOB M TeJ BpalleHUs: CEYCHHsS UWIMHIApa (mapauiebHO U
NEePHEHANKYIISIPHO OCH), CEYEHUsI KOHYyca (MapajieIbHOE OCHOBAHHUIO M MPOXOJSIIEE Yepe3 BEPIIUHY),
CEYEeHHs 11apa.

e lcnonb30BaTh METObI HOCTPOEHUS CEYEHUI: METO/I CIIEA0B, METOJI BHYTPEHHET0 IPOESKTUPOBAHHUSI, METOT
MEPEHOCA CEKYIIEH NIIIOCKOCTH.

e Jloka3pIBaThb T€OMETPUUECKHUE YTBEPKICHUSA.

o [IpumensaTs reoMeTpuyeckue (aKThl IS PEIICHUS CTEPEOMETPUUYCSCKUX 3a7ad, IPEIroJIararolinx
HECKOJIBKO IIaroB PelIeHHs], €CIIH YCIIOBUS IPUMEHEHUs 3aJJaHbl B IBHOI U HEIBHOH dopMe.

e Pemarp 3amauuM Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOUIEHUH U HAXOXKIECHUE T'€OMETPUUYECKUX
BEJIMYMH.

e [IpumeHsATp NOporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAILIMOHHBIE CHUCTEMbl IpPU PpELICHUU
CTEPEOMETPUUECKHUX 3a/1a4.

e [IpumeHsATh MONy4YEHHBIE 3HAHUS HA MPAKTHUKE: CPaBHUBATH, AHAJU3MPOBATh U OLICHUBATh PEATbHBIC
CUTyallUW; NPUMEHATh W3YYCHHBIC IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTHYECKA CPOPMYTUPOBAHHON MPOOJIIEMBI, MOJCIMPOBATh pEAIbHBIC CUTyalldd Ha S3bIKEe
F€OMETPUHU, UCCIIEOBATh IOCTPOCHHBIE MOJEIIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara ajareOpbl; pelaTh MPaKTUYECKUe 3a/1a4H, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKUX BETUYHUH.

e lImerp mpencTaBieHHs 00 OCHOBHBIX JITalax pPa3BUTHUS T€OMETPUM KaK COCTaBHOW YacTH (yHIaMEHTa
pa3BUTHS TEXHOJIOTUM.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)
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IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mnpsMas, MIOCKOCTb, HpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3auMHOe pacnosioKeHHEe TMPSAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIUEcs, MapajuleJbHbIE U
cKpeluBaromuecs npsMsle. [Ipusnaku ckpemuparommxcs npsAMbIX. [lapamiensHOCTb NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: IapaJlIeIbHbIE IPSMBIE B IPOCTPAHCTBE; MAPAIUICIBHOCT TPEX MPAMBIX; [1apauIeIbHOCTD
npsaMoil 1 mockocTH. [lapamienbHoe M IEHTpalbHOE MPOEKTUpOBaHME, M300pakeHue ¢uryp. OCHOBHBIE
CBOWCTBa MapaJUIENbHOTO MpoeKTUpoBaHus. M3o0paxeHue ¢uryp B HapasieIbHOM MPOEKIUH. YTIBI C
COHANpPABJICHHBIMA CTOPOHAMH; YIOJ MEXIy MNpsSAMBIMA B IpocTpaHcTBe. llapaienbHOCTH ITOCKOCTEN:
napasuleJbHble TUIOCKOCTH; CBOMCTBA MapajlieNbHbIX MIockocTel. [Ipocreline npocTpaHCTBEHHbIE (PUTYPBI
Ha IUIOCKOCTH: TE€TPAdP, NapaUICIECIUIIET; TOCTPOCHUE CEUECHUN.

[lepneHMKyIAPHOCTD MPSAMOW M IUIOCKOCTHU: MEPIEHINKYISPHBIE MPAMBIE B IPOCTPAHCTBE, MPSMBIE
NapajuleJbHble U IMEPIEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYISPHOCTH INPSIMON U IUIOCKOCTH,

TCOpEeMa O HpﬂMOﬁ HCpHCHI[HKyanHOfI IIJIOCKOCTH. OpTOFOHaJ'ILHOC MMPOCKTUPOBAHUC. Hepnequ/IKynﬂp n
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HaKJIOHHBIE: PACCTOSHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOI JI0 MIIOCKOCTH, POEKLUs (PUTYphI Ha
IJIOCKOCTb. [IepreHIUKyIIIpHOCTD IIIOCKOCTEN: IPU3HAK IIEPIICHINKYIISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o
TPEX MEPIEHINUKYIAPaX.

VYriael B MPOCTPAHCTBE: Yroda MEXAY MPSAMOW MU IUIOCKOCTBIO; JIBYTPAHHBIA YrOJl, JIMHEHHBIA Yroni
JBYTpaHHOro yria. TpéXrpaHHblii 1 MHOrorpaHsble yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOIO YIJIA.
CpolicTBa INIOCKMX M JBYTPAHHBIX YIVIOB TPEXTPAHHOrO yrjla. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHororpaHHMKH

Bunbl MHOrorpaHHuKoOB; pa3BépTka MHOrorpaHHuka. IIpusma: n-yrosbHass npusma; npsmas u
HAKJIOHHAas IpU3Mbl; OOKOBas M TIOJHAs IOBEPXHOCTb MNpu3Mbl. llapamienenunen, npsiMOYroJIbHbII
napajuiejenumnes u ero cpoiicrea. Kparuaiiiue myTd Ha MOBEPXHOCTHM MHOTrOrpaHHuka. Teopema Jiijepa.
[IpoctpanctBennas Teopema I[ludaropa. Ilupammpma: N-yronpHas OHpamMKIa; NpaBUIbHAS M yCEUEHHAs
nupamubl. CBoiicTBa pébep M OOKOBBIX IpaHed MpaBWIbHOW nupamuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKU:
IIPaBWJIbHAS [IPU3Ma U IPAaBUIIbHAS NUPAMUJIA; IPABUIIbHAS TPEYTOJIbHAS IMPAMUAA U IIPaBUIIBHBIN TETpa’ip;
KyO. [IpeacraBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, JOAEKA3AP U UKOCAP.

Beruuciienue 3eMeHTOB MHOTOIpaHHUKOB: p&0pa, 1uaroHaiu, yrisl. Ilnomans 60koBOM MOBEpXHOCTH
U IOJIHOM NOBEPXHOCTU IPSIMOM MPHU3MBI, IUIONIAJAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH MPAMOI
npusmel. [lnomaas GOKOBOI NMOBEPXHOCTU M MOBEPXHOCTH MPABUIBHOW NMHUpaMUAbI, TEOpEMa O IUIOIIAIU
YCEYEHHOW IMUPAMHUJIBI.

CumMeTpusi B POCTPAHCTBE. DJIEMEHTbl CUMMETPUU NPABUIbHBIX MHOTOIpaHHUKOB. CuMMeTpus B
IIPABWJIBHOM MHOI'OI'PDAaHHUKE: CUMMETpPHs NapajUle/IeNuIead, CUMMETPUS IPABWIBHBIX IIPU3M, CUMMETPHS
IIPABWJIBHOM NHPaMUJIbIL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA; BEKTOPHI
KOJUIMHEapHbIe, COHANpaBICHHbIE W TMPOTHBOIOJIOKHO HAIpPaBJIEHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JlecTBUS C BEKTOpAaMU: CII0’KEHUE U BBIYMTAHNE BEKTOPOB; CYMMa HECKOJIBKUX BEKTOPOB; YMHOXEHHE BEKTOPA
Ha yncio. CBoMCTBA clloKeHUs BEKTOpPOoB. CBOWCTBAa yMHOXKEHHS BEKTOpa Ha yucio. [loHsaTue koMIuianapHbie
BeKTOpbl. [Ipu3Hak kommuiaHapHOCTH TpEX BekTopoB. IIpaBuio mapamienenunena. Teopema o pa3ioKeHUU
BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsiMoyrosbHas cucrtemMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bektopa. CBsA3b MEXy KOOPJAWHATaMHU BEKTOPA U KOOPAMHATAMU TOUYEK. YTOJ MEXIY BEKTOPAMH.
CxkassipHO€E ITPOU3BENECHNE BEKTOPOB.

11 xiacc

Tena Bpamenus

[MorATHS: TMIMHOPUYECKAs TOBEPXHOCTh, KOHHYECKash MOBEPXHOCTh, cepruyecKkas MOBEPXHOCTb,
oOpasyromue nmoBepxHocTeil. Tenma BpameHus: WINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe
pacnoniokeHue ceprl M MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHUs Ha
miockocTH. Pa3BépTka munmuHapa u koHyca. CummeTpust cepsl U mmapa.

O06BEM. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO Mapajuieenuneia u
cieactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOM MPHU3MBbI, IWIMHIPA, TUpaMHUIbl U KoHyca. OOBEM mapa u
IIapOBOT'0 CErMEHTA.

KomOuHnammu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BoucaHHas B LMIMHJIP, ONMMCAHHAS OKOJIO
mwHapa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl minockoctero. [lonsTue

MHOTOTpaHHHKA, OTUCAHHOTO OKOJIO c(pepsl, chepbl, BHIUCAHHONW B MHOTOTPAHHUK HWJIU TEJIO BPAIlCHHUS.
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[Tnomane MOBEPXHOCTH MIJIMHIIPA, KOHYCA; Tuiomanb chepol u e€ vacreid; [logodue B mpocTpaHCTBeE.
OtHomenune 00bEMOB, MUIONIAeH oBepXHOCTEH MoA00HBIX (uryp. [IpeobpazoBanue momo0Ousi, TOMOTETHSI.
Pemenue 3a1a4y Ha JIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUYECKUX METO/I0B.

HOCTpOCHI/Ie CeucHUI MHOI'OI'paHHUKOB W TCJI BpallCHHA: CCUCHUA LUIMHIApPA (HapaJIJIeJIBHO n

NEPIIEHIUKYJIIPHO OCH), CEUEHUS KOHYca (ITapajuleIbHOE OCHOBAHUIO U ITPOXOIALIEE UEPE3 BEPILNHY ), CEUCHUS

mapa, MCTOJbI ITIOCTPOCHUA CEUCHHI: MECTOJ CJICA0B, METOJA BHYTPCHHETO ITPOCKTUPOBaHUA, METO IIEPEHOCA

CGKYH_[eﬁ IIJIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTops! B nipocTpancTBe. Onepauuu Hajx BekTopamu. BekropHoe yMHOXEHHE BEKTOpoB. CBoMCTBa
BEKTOPHOI'O YMHO)XeHHUA. lIpsAMoyrosbHas cucreMa KOOpAMHAT B NpocTpaHcTBe. KoopaumHaTel BeKTOpA.
Paznoxenue Bekropa 1o 6azucy. KoopinHaTHO-BEKTOPHBIN METOJ] IPU PELIEHUH N'€OMETPUUECKUX 3ajau.

JBukeHusI B IPOCTPAHCTBE
JBmwxenus npoctpanctsa. Otodpaskenus. J[Buxenns u paBeHCTBO Gpuryp. O01ue CBONCTBA IBHKCHHIA.

BI/II[I)I HBH)KGHHﬁZ Hapa.]’[JIeJILHBIfI NEPCHOC, LCHTpaJbHasA CHUMMCTpPUA, 3CPKaJIbHAasd CHUMMCTPUSA, IMOBOPOT
BOKpYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa Diinepa.

TEMATUYECKOE IJIAHUPOBAHME YYEBHOTO KYPCA
(II0 TOJIAM OBYYEHUS)

10 ki1acc (He meHee 102 4yacoB)

(0Tpe3KoB), cepeIMHBI OTPE3Ka.
[TonsaTusa: nepecekaromuecs
IJIOCKOCTH, IEPECEKAIOIIHECS
npsimas u IUIOCKOCTb;
HOJIyIIPOCTPAHCTBO.
MHororpasHHuky,
U300paKeHHe IPOCTENIITNX

Ha3zBanue
pasaeJia
(Tembl) OcHOBHBIE BU/IbI 1eSITEJIbHOCTH
OcHoOBHOe coaepxkaHue
Kypca yuyalmuxcst
(KoJIMYeCTBO
4acoB)
Beenenue OcHoBHBIE Omnpeaeysith MJIOCKOCTh Kak (UTYpy, B
B NPOCTPAHCTBEHHBbIE (PUTYPbI. | KOTOPOU BBIMOJIHIETCS MJIAHUMETPUSL.
cTepeoMeTpu [TonsTus CTEPEOMETPUU: Henatpb MPOCTEUIIINE JIOTUYECKUE
10 TOYKa, MpsMas, IUIOCKOCTh, | BBIBOJBI U3 aKCHOMATHUKH TIOCKOCTH.
(23 u) MPOCTPAHCTRO. OcHoBHBIE [TpuBOIUTH IpUMEpPHI peaslbHbIX
mpaBuiga  u300pakeHUsT  Ha | OOBEKTOB, uaeanu3anuen KOTOPBIX
PUCYHKE IUIOCKOCTH, | IBJIIFOTCSI aKCHOMBI T€OMETPHH.
napauieIbHbIX MIPSIMBIX N3yuaTs, MPUMEHSTh TPUHITUTIBI

IMOCTPOCHHUS CEUYCHUM.

HUcnonb30BaTh 11 TOCTPOEHUS CEUEHUN
METOJ  CJEO0B, METOJ  BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYLIEN
IIJIOCKOCTH.

Pemars crepeoMerprueckue 3agadn: Ha
ONpPEAECICHUE BUJA CEYCHHS] M HAXOXKJICHUE
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MIPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
nepBbie CJIEJICTBUS U3 HUX.
CnocoObI 3a71aHUs IPSMBIX U
ILTIOCKOCTEN B TPOCTPAHCTBE.
O6o3HaueHUsT MPAMBIX H
IIJIOCKOCTEH.
Ceuyenns. N3o0paxenue
CEYCHUI mNUpaMuibl, Kyba W

IPU3MBI, KOTOPBIE MPOXOIST
yepes ux péopa. M3obpakeHue
repeceueHust MOJTYYEHHBIX
IJIOCKOCTEN.  PackpammvBaHue
MMOCTPOECHHBIX CCUCHUU
pa3HBIMU I[BETAMHU.

Meton cJIe0B ISt
NMOCTPOEHUA CeueHHuil.
CaoiicTBa IIEPECEUCHUN
MPSIMBIX u IJIOCKOCTEMN.
[TocTpoenue CCUCHUI B
nupamuae, Kybe 1o TpéMm

ToukaM Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3alHCh
1aroB NOCTPOEHUS.

IloBTOpEeHME
IVIAHUMETPHUH.

Teopema 0
MPOMOPIMOHAIIBHBIX OTPE3Kax.
ITomobue TPEYTrOJIbLHUKOB.
Teopema Menenas. Pacuétsl B
CEUYCHMSIX Ha BBIHOCHBIX
yepTexKax.

Uctopus pa3BUTUSA
IJIAHUMETPHUU U CTEPEOMETPHUHU

€ro IUIOLIaau.

AKTyanu3upoBaTh (AKTBI W METOIBI
IJIAHUMETPUH, pEIEBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

HUcnoab3oBarh mnpu pelmieHWH 3aaad
ClIeyIoIIre TUIAaHUMETPUYECKHe (aKThl U
METOJbI:

Teopembl Parneca U 0 IPONOPLUUOHATIBHBIX
OTpe3Kax. AJTOPUTM JIEJICHUS OTPE3Ka Ha N
paBHBIX yacTten. Teopema Menenas.

PaBHOOCIpEeHHBINM TPEYTOJIbHUK.
PaBHOCTOpOHHUY TPEYTOJIbHUK.
[IpssMOyrosbHBI TpEeyroJbHUK. (CBOMCTBO
CpeaHeW JWHHUM TpeyroyibHuKa. (CBOWMCTBO
OMCCEKTPUCHI yria TpeyrojbHuka. CBOMCTBO
MEJINaH TPEYTrOJIbHUKA.

[Ipu3Haku no100Us TPEYrOJIbHUKOB.

Hoayyars npeacTaBJIeHus 00
OCHOBHBIX 3Tanax pPa3BUTHUSI TEOMETPHUM KaK
COCTaBHOM 4YacTu (yHIAaAMEHTa pPa3BUTHUSA
TEXHOJIOT U

B3aumnoe
PacCnoJioKeH
He l'[pﬂMI)IX B
NMPOCTPAHCTB
e
(6 1)

B3anmuoe  pacnosoxeHue
IpsMBIX B IIPOCTPAHCTBE.
CxpemmBaronuecs MpsIMBIE.
[Ipu3Hakn  CKpelMBarOIUXCS
IPSAMBIX.

[TapayutenbHble  OpsIMBIE B

npocTpancTBe. Teopema 0
CYyILIECTBOBAHUH u
€IMHCTBEHHOCTHU PAMON

Knacenpuuuposars B3aUMHOE
PaCIIOIOKEHUE MPSMBIX B IIPOCTPAHCTBE,
WUTKOCTPUPYST PUCYHKaMH W TIPHUBOJAS
IIPUMEPBI U3 PEATBHOMN KU3HU.

Jloka3bIBaTh TEOPEMY O CYILLIECTBOBAHUU
Y €IUHCTBEHHOCTHU IApaJICIBbHOU IPSAMOU,
MIPOXOAAIIEN Yepe3 TOYKY IPOCTPAHCTBA U
HE JIe)KAIlle Ha Jpyrou IpsMoOu; JEMMY O
[IEpECCYCHUHN IIJIOCKOCTH JBYMsI
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MapAJUICIIBHON JaHHOW IPSMOW,
MNpOXOASIIEd  4Yepe3  TOUYKY
MPOCTPAHCTBA U HE JICKAIIEH Ha

JaHHOW mpsmour. Jlemma o
MEepEeCCUCHU  TMapalIeIbHBIX
MPSIMBIX IUIOCKOCTBIO.

[TapannenbHOCTh TPEX MPAMBIX.
Teopema o0 TpEX mapasseabHbIX
IPSMBIX.

Teopema 0
CKPEILHUBAIOIINXCA MPAMBIX.

[TapannenbHOE
npoexktupoBanue.  OCHOBHBIC
CBOKCTBA [apaJuIeIbHOTO
MPOEKTUPOBAHUSL.
N3obOpaxkenne pa3Hbix Guryp B

MapasuieIbHbIMU MPSMBIMH; TEOPEMY O TPEX
MapasuiesIbHbIX MPSMBbIX.

Jloka3bIBaTh
CKPEIIUBAIOIINXCS  TMPSMBIX,
CKPEIUBAIOIIUXCS MPSIMBIX.

Jloka3pIlBaTb TEOPEMY O PaBEHCTBE
YIJIOB C COHAMPAaBICHHBIMU CTOPOHAMHU.

OObLSICHATD, 4To Ha3bIBAacTCS
MapaJiIeIbHBIM u LHEHTPAIbHBIM
MIPOCKTUPOBAHMEM U KaK BBIMIOJHACTCS
MPOCKTUPOBAHKUE (HUTYP HA TIOCKOCTh.

Jloka3piBaTh CBOMCTBA MapaUICIBHOIO
MPOEKTUPOBAHUS.

HN300paxaTh B napamieabHON TPOEKIIUU
pa3HbIe reOMeTpUYECKUe (PUTYpPHI.

Pemarb crepeoMeTpuyeckue 3aadyd Ha

MIPU3HAK
TEOpeMy O

MapajuIeIbHON NPOEKIHN. JI0KA3aTeIbCTBO 151 HCCIIETOBAHMUE,
[lenTpasnbHas TpOeKLHs. CBSI3AHHBIE C PACIOJI0KEHUEM TNPSIMBIX B
Yromn ¢ COHampaBJIEHHBIMU | IPOCTPAHCTBE.
CTOPOHaMH.  YTOII  MEXKIY IIpoBoauts JI0OKa3aTEIbHbIE
IPSIMBIMHU. paccyxaeHus npu peleHnn
3ajgaun Ha JOKA3aTEIbCTBO U | TEOMETPUYECKUX 337a4, CBSI3aHHBIX CO
UCCIICIOBAHNE, CBSI3aHHBIC C | B3aUMHBIM  pAaCIOJOKEHUEM TMPAMBIX B
pPAaCIOJIOKEHUEM  TPSIMBIX B | IPOCTPAHCTBE.
IIPOCTPAHCTBE CpaBHuBAaTD, aHAJIM3UPOBATH "
OLICHMBATH  YTBEPXKICHUA C  LEJbIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaeaupoBarb peajdbHbIE CHUTYyallWH,
CBSI3aHHBIE CO B3aUMHBIM PACIOJOKECHUEM
NpsIMBIX B TMPOCTPAHCTBE, Ha  SI3BIKE
T€OMETPHUH.
HccaenoBath NOCTPOEHHBIE MOJAEIU C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI
U TEOpeM, ammapara ajireOpbl, MUQPPOBHIX
pecypcos.
oay4yarp npeacraBJjieHue 0
[EHTPAIBPHOM  TPOCKTUPOBAHUM H 00
HMCTOPHUU PabOT MO TEOPUH NEPCIEKTUBBI
IHapasuiens [loHaTHs: mMapamiIenbHOCTh Knaccnpuumponarn B3aUMHOE
HOCTb OpsAMOM M TUJIOCKOCTH B | pACHOJIOKEHUE TIPSAMOM M TUIOCKOCTH B
NPSAMBIX M | IPOCTPAHCTRBE. MPOCTPAHCTBE, MPUBOJII COOTBETCTBYIOIIUE
IUIOCKOCTEN [Ipu3Hak  mapaieIbHOCTH | MPUMEPHI U3 PEATTbHOM KU3HH.
B npsiMoi M mockoctu. CBOMCTBA DopMyJIUPOBATH OIIpEICIICHUE
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NMPOCTPAHCTB | IAPAJUICIIBHOCTH  NPSIMOM U | MapaJuIeNIbHBIX MPSAMON U IIOCKOCTH.
e IJIOCKOCTH. Jloka3bIBaTh MpU3HAaK 0
84) ['eoMeTpruueckne 3amadyd Ha | NAPAUICIBHOCTA MOPSIMOA M TUIOCKOCTH;
BBIYMCIICHUE U JOKA3aTEIbCTBO, | CRBOMCTBA  MAPAJJICIBHOCTH  NPAMOA U
CBSI3aHHBIE C MAPALIEIBHOCTBIO | TNIOCKOCTH.
NpAMBIX H  IUIOCKOCTEH B Pemiate crepeomerpuueckue  3agayu
IPOCTPAHCTBE. BBIYMCIIEHUS U JJOKA3aTEIbCTBO, CBS3aHHBIE C
[TocTtpoenue CEUYEHUS, | MAPAJIIETBHOCTHIO MPSIMBIX U IUIOCKOCTEN B
IPOXOJSAIIEr0 4Yepe3 JaHHYIO | IPOCTPAHCTRBE.
OpsMYyI0  Ha  4YEepTEekKEe U Pemars npakTuueckue 3agaud  Ha
napajieIbHOTO OpYroi | IOCTPOCHUE  CEYEHUH  Ha  4YepTexax
npsaMor. Pacy€r OTHOIIEHUM. | TeTpa’apa U napajuieIICIUICA.
[TapannenbHas MPOEKIKS, Pemiatp crepeomeTpuueckue 3aaayd,
MPUMEHEHUE IS TOCTPOCHHMS | CBSI3aHHBIE  C  MOCTPOCHUEM  CEUCHHI
CeUYeHUi KyOa U | IJIOCKOCTHIO.
napasuleJIenunea. IIpoBoauTL JOTUYECKH KOPPEKTHBIC
CBolicTBa mapajieNenuneaa | 10Ka3aTeabHbIe PACCYKACHUS MIPU PEIICHUN
Y TIPU3MBI. r€OMETPUYECKUX  3a7ad  CBSI3aHHBIX C
[TapannensHple IIOCKOCTH. | MAPAJUIEIIBHOCTBIO INIOCKOCTEM.
[Tpu3naku napauieIbHOCTH CpaBHuBaThH " aHAJIM3UPOBATH
IByX miockocteil. Teopema o | peanbHble  CUTyallud,  CBA3aHHbIE  C
napaieIbHOCTH U | MapauIebHOCTBIO MPSAMOW U TIJIOCKOCTH B
€IUHCTBEHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH PEaJbHbIC
OpOXOASIIEN 4Yepe3 TOYKY, HE | CUTyalldd, CBA3aHHBIE C MapaJIEIbHOCTHIO
IIPUHAJICKALLY IO JJAHHOM | IPSIMOM M IUIOCKOCTH B IPOCTPAHCTBE, Ha
MJIOCKOCTHU U CIICJICTBUS U3 HEE. | A3bIKE TEOMETPUU
CBoicTBa  mapajlIeIbHBIX
IJIOCKOCTEN: O MAPAIIIENBHOCTH
NpSIMBIX ~ TIEpPeceYeHUss  MpHu
nepeceyeHun JIBYX
MapajuIeIbHBIX MJIOCKOCTEN
TpEeThEN; 00 OTpe3Kax
napajuiesIbHbIX NPSIMBIX,
3aKJIFIOYEHHBIX MEXKIY
MapajuieIbHbIMU TIJIOCKOCTSAMU;
0 [IEPECEUYCHNH ITPSMOU C IBYMsI
NapajuieIbHbIMU MIJIOCKOCTSIMHU
Ilepnenau | TloBTOpeHue: TeopeMa | AKTyanu3upoBaTh (aKThl U  METOJbI
KyJspHocTh | [ludaropa Ha  TJIOCKOCTH, | INITAHUMETPHH, peJieBaHTHBIC TeMe,
NPSAMBIX W | TPUTOHOMETPHUS MPOBOAUTH aHAJIOTHH.
IUIOCKOCTEH | IPSIMOYTOJILHOTO ®opMyJIUPOBATH onpe/eIeHust:
B TpPEyroJabHHUKA. MEePIICHIUKYJISIPHBIX MIPSIMBIX B
npoctpadcTB | CBolicTBa KyOa U | IPOCTPAHCTBE;,  OMNpEIeNieHUe  MIPSIMOH,
e MPSIMOYTOJIBHOTO MEPIEHIUKYJISIPHON K TJIOCKOCTH.
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(25 )

napasuleJIenunea.
Brruncienne MIMH OTPE3KOB B
KyOe U IPSMOYTOJIBHOM
HapajuIeICIUIEAC.
[leprieHIUKYIISIPHOCTD
psAMOU U TI0cKOCTH. 1Ipu3Hak
NEPHEHANKYJIIPHOCTH  IPSIMOU
u iockoctu. Teopema o

CYILLIECTBOBAHHUH U
€AMHCTBEHHOCTH IPSIMOi,
OpPOXOAIEed  4Yepe3  TOUYKY
IPOCTPaHCTBA U
IIEPIICHIUKYJISIPHOU K

mwiockoctu.  Ilmockoctn  wm
MIEPIICHIUKYJISIPHBIC UM TMIpsMast
B MHOTOTpaHHUKAX.
[lepienukynsp u
HaKJIOHHAS.
[TocTpoenune nepneHauKyIsipa
U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX
NepHeHAuKyApax (mpsMas u
oOpaTHas).

Yron MEXKITY
CKPELIMBAIOIINMHUCS TPSIMBIMH.
[Touck NEePHEHANKYIISIPHBIX
MPSIMBIX C MOMOILBIO
MEePHEHANKYISIPHBIX
IJIOCKOCTEN

OproronanbHO€
MIPOEKTUPOBAHHUE.
[locTpoenue ceueHuii kyoa,
[IPU3MBI, IIPaBUJILHOU
PaMU/IbI C MIOMOILBIO

OPTOTOHAJIBHOM MPOCKIIUH.
CumMeTpus B MPOCTPAHCTBE

OTHOCUTEJIBHO IIJIOCKOCTH.
Ilmockoctn  cummeTpuid B
MHOTOTPAaHHUKAX. IIpuznHax

NEPNEHANKYJIAPHOCTA MPSIMOM
U IUIOCKOCTH KAaK CIEICTBUE
CUMMETPHH. IIpaBuiIbHBIE
MHOT'OTPaHHUKHU

Jloka3biBaTh: JIEMMY 0
MEePIEHIUKYIIPHOCTA JIBYX MHapajuieIbHbIX
NPAMBIX K TPETHEW MNPSIMOW; TEOPEMBI O
CBSI3U MEXKY MapaJICIbHOCTHIO MPAMBIX U
WX TEPIEHIUKYISIPHOCTHIO K INIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK NEPHEHAUKYISIPHOCTU TMPAMON U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAaHUU U
€IUHCTBEHHOCTH  TMPSAMOW, MPOXOMSIIEH
4yepe3 JaHHYI0 TOUKY W NEPHEHAUKYISIPHON
K IaHHOW ITOCKOCTH.

HN3o0paxkatb B3aUMHO
MEePIICHIUKYJIIPHBIC TIPSMYIO U TJIOCKOCTb.

DopMyJIHPOBATH CBOWCTBO
MEPHEHIUKYJIApa MO  OTHOLICHHUIO K
TTOCKOCTH.

[oayuyaTts mnpeacraBjieHHe O 3HAYCHUU
MEepIeHAUKYIIpa IS JAPYrux oOsacTtei
Hayku ((pu3uka, >SHEpPreTuka, Ja3epHbIe
TEXHOJIOTUH), B pPEaJbHOMN XKU3HU (TEXHHKA,
OKpY’Karolasi 0OCTaHOBKa).

Jloka3bIBaTh YTBEPKICHUS, CBSI3aHHBIE C
[IPOEKIMEN  MpsIMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYIISPHYIO K 3TOU MPSIMOM.

Jdoxka3pIBaTh TEOpEMY 0 TPEX
MEPIEHIUKYIISIpaX U TEOopeMy OOpaTHYIO
TEOPEME O TPEX NMEPIEHIUKYIIAPaX.

Ioayyatb npeacTaBjieHne 00
OPTOTOHAJILHOM MPOEKTUPOBAHUH.

Jloka3bIiBaTh TEOPEMY O MPOEKIIUU TOUKHU

Ha IPSIMYIO.
Pemiate  crepeoMeTpuueckHe — 3aJadH,
CBA3aHHBIE  C  IEPHEHAUKYJSPHOCTBIO

MPSAMOM U TIOCKOCTH.

Pemiatb npukiagHble 3a1a41, CBSI3aHHbIE C
HaXO0XXIECHUEM I'€OMETPUYECCKUX BEJIUYHH.

Pemiatb  crepeoMeTpHuecKue  3a7adu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MEPIIEHAUKYJISIpax, HaXO0XICHUEM
PACCTOSIHUN, IOCTPOCHUEM IPOCKLIHHM.

CpaBHuBaTthb U aHAJIU3UPOBATH
YTBEPXKACHUST €  LEIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXKICHUN.
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Pacuér paccrosHuii oT TOUKHM
no  miockoctd.  CriocoObl
OMYCTUTh  MEPHEHIUKYISAPHL:
CUMMETpPHS, CIABUT TOYKH IIO
napajuie’abHo npsMor. CaBur
[0 HEMApAJUIENbHOM NIPSAMOH,
U3MEHEHHE PACCTOSTHUMN

AHaJIM3UpoOBaTL W MOAEJHUPOBATH HA
SI3bIKE TEOMETPUU pEaJbHBIE CHUTYyallUH,
CBSI3aHHBIC C MEPIECHAUKYISIPHOCTHIO
NpsIMOM ¥ TUIOCKOCTH;  HCCJIed0BATh
MMOCTPOEHHBIE MOJICJIM, B TOM YHCJIE€ H C
MCIIOJIL30BaHUEM anmapara aareOpsl

Yriabl
paccTostHust
(16 9)

H

[ToBTOpEHHE: YoM MEXAY
OpsMBIMM ~ Ha  IUIOCKOCTH,
TPUTOHOMETPUS B

MIPOU3BOJLHOM TPEYrOJIbHUKE,
TeopemMa KOCHHYCOB.

[loBTOpEHHE: yrom Mexnay
CKPEIIHUBAKOINMUCS TPSIMBIMHU
B IIPOCTPAHCTBE.
I'eomerpuueckue METO/BI
BBIYUCIICHUA  yIVla  MEXIYy
IIPSIMBIMU B MHOTOTPaHHUKAaX.

JIByrpaHHbIi1 yroi.
CBOICTBO JMHEHHBIX  YIJIOB
IBYI'PAHHOTO yTJIA.

[lepnieniuKynsIpHBIE
IJIOCKOCTH.

CaoiicTBa B3aMMHO
MIEPIICH IUKYJISIPHBIX
IJIOCKOCTEN. [Ipn3sHak
MIEPIICHIUKYJISIPHOCTH

IJIOCKOCTEN; TEOpEMA O MPSIMOM
NEPECEUCHUSI JBYX IIIIOCKOCTEN

NEPHNEHIUKYJAPHBIX  TPEThEi
MJIOCKOCTH.

[IpstMOyTONIBHBIM
napauiejenumnes; KyO;
U3MEPEHUS, CBOMCTBA
IPSIMOYTOJBLHOTO
napauienenunena. Teopema o
JTUaroHaqu  MPSIMOYTOJIbHOTO

napajuiesienuneaa 1 cleCTBUE
U3 HEE.

Crepeomerpuueckue u
MIPUKJIAJIHBIE 3a/1a4H,

AKTYaJIu3upoBaTh (PaKTel U METOJBI

MJIAHUMETPHH, peJeBaHTHBIC TeMe,
MPOBOAUTH AHAJIOTHH.
®opMyJIHPOBATH onpeereHue

JIBYTPAHHOTO yTJIA.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO YTJa.
KaaccupuuupoBatrs ABYTpaHHBIE YIJIBI
B 3aBUCUMOCTH OT X TPAAYCHOU MEPHI.
DopMyJIMPOBATH OIPEICICHUE B3aNMHO
MEePIEHIUKYJISIPHBIX TIOCKOCTEH.
Jloka3piBaTh TEOPEMY O IIPU3HAKE
MEPIECHAUKYJISIPHOCTH JBYX IIOCKOCTEH.

®opMyTHPOBATH CJIEACTBHE (u3
MIpU3HAKA) 0 MePICHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpash  TMEpICeHIUKYIsIpHA

MPSIMOM, IO KOTOPOM NEPECEKAIOTCS JIBE
IJIOCKOCTH, 3T IIJIOCKOCTSIM.

Jloka3pIlBaTh  yTBEPKICHHS O  €ro
CBOMCTBAX; TEOPEMY M CJIEACTBHE U3 HEE O
JIAarOHaJAX MPSIMOYTOJIBHOTO
napasuiesIenunesa.

Pemiars crepeoMerpuyeckue 3anayu,
CBS3aHHBIC C NEPIEHAUKYIAPHOCTD IPSAMBIX
51 IJTIOCKOCTEN, HCTIONb3YS
IUTAHUMETpUYECKHE (DaKThl U1 METOMBI.

IIpoBoauTL  JOTMYECKHM  KOPPEKTHBIC
JIOKA3aTEIbHbBIE PACCYKACHUS IIPU PELLICHUN
r€OMETPUYECKUX  3a7ay, CBA3AHHBIX C
MEPIIEHAUKYIJISIPHOCTBHIO TIJIOCKOCTEH.

AHAJIM3MPOBATH M MOJEJHPOBATH Ha
A3bIKE TE€OMETPUU pEaJbHbIE CHUTYyalUH,
CBS3aHHBIE C  NEPHEHIUKYISAPHOCTHIO
MPSAMBIX U TIJIOCKOCTEM.
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CBSI3aHHBIC co B3aMMHBIM
pAacCloJIOKEHUEM  TMPAMBIX U
IJIOCKOCTH.

IloBTOpEHHE:
CKPEIIMBAIOIINECS psIMBIE,
MapaJUICIIbHBIE  TIJIOCKOCTH B
CTaHIAPTHBIX MHOTOIPAaHHUKAX.

[Tapa napajiyieIbHbIX
IIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSAMBIX,
paccTosiHuE MEXTY

CKPCIIUBAIOIUMHUCA IIPAMBIMHA
B IIPOCTBIX CUTyalluAgX.

Omnyckanue
MEPIIEHAUKYJISIPOB,
BBIUHCJICHUE PACCTOSIHUA  OT
TOYKM JIO TOYKH; MPSIMOM;
IJIOCKOCTH.

Brruncienne  paccrosHUR
MEXKITY CKPELIUBAKIIUMUCS
IPSMBIMU c IIOMOLIBIO
NIEPIIEHAUKYIIIPHOU INIOCKOCTH.

TpéxrpanHbli yroJi,

HEPABEHCTBA I TPEXTPAHHBIX
YTIIOB.

HccaenoBaTh IOCTPOCHHBIE MOJICIH, B
TOM YHCJIC M C HCIIOJIb30BAHWEM aIlapara
anreOphl.

PemaTh npukiiagHblie 3a1a4u, CBSI3aHHbBIC
C HAXOXKJICHHEM I'eOMETPUYCCKHUX BEITMUNH

Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
IS TPEXTPAHHOIO yria.
DJIEMEHTBI chepuueckoit
TE€OMETPUH: re0Ie3NYECKHE
JIVHUU Ha 3eMiie
Mmuororpan Cucrematuzanus  3HaAHWUU: PaGorar, ¢ yueOHUKOM: 3a/JaBaTh
HHUKH MHororpaHHuK U €ro | BOIPOCHI, e]aTh 3aMeYaHusl, KOMMEHTapHH.
(7 9) aneMeHThl. [lupamupma. Buasel AHAJIU3MPOBATH PELICHUE 3a/1a4H.
MUPaMHUIL. [TpaBunbHas PucoBaTh BBITYKJIbIE MHOIOTPaHHUKU C
nupamuja. 3a/laHHBIMU CBOMCTBaMH; BOCCTaHAaBIIMBATh
[Tpu3zma. [Ipsmas U | OOIMi BHUJI BBITYKJIOTO MHOTOTPaHHUKA TIO
HaKJIOHHAs MPU3MBIL. | IBYM €ro MPOEKLHUSIM.
[IpaBunbHas npusma. I[Ipsamoi Jloka3bIiBaTh CBOWCTBA  BBIIYKJIOIO
napasuieJIenunes, MHOTOI'PaHHHUKA.
IPSIMOYTOJIbHBIN PucoBaTh BbBITyKJIbIE MHOTOTPAaHHUKU C
napaJjiesnienunen, Kyo. pasHOM  DWIEpPOBOM  XapaKTEPUCTUKOW;
Brlnykiible MHOTOTPAHHUKU. | HCCJIEI0BATh  BO3MOKHOCTH — MOJYYEHUS

Teopema Ditnepa. [IpaBusiabHbIe

pe3yJibTaTa IIpu BaApbUPOBAHHWHN JAHHBIX.
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u ITOJTYTIPABUIIbHBIE
MHOTOTPaHHHUKHU

Jloka3pIBaTh CBOWCTBA IPAaBUIIBHBIX
MHOT'OTPAaHHHUKOB. IlnanupoBarnb
IIOCTPOECHUE IPABUIIBHBIX MHOTI'OTPaHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX NPaBUIIBHBIX

MHOI'OI'PaHHHUKOB

BexkTopsl B
NMPOCTPAHCTB
e

(12 g)

[Tonsitue BEKTOpa Ha
IUIOCKOCTHU U B MPOCTPAHCTBE.

CymmMma u Pa3HOCTh
BEKTOPOB, paBUiIo
napajijiesienunea, YMHOXKECHHE
BEKTOpa HA YHCJIO, Pa3NIOKEHHE
BeKTOpa 1Mo 0asucy Tpéx
BEKTOPOB, HE JISKAIIKUX B OJJHOM
IIJIOCKOCTH.

CkansipHoe TpPOU3BENCHHUE,
BBIUMCIICHHE  yIJla  MEXIYy
BEKTOpPaMU B MPOCTPAHCTBE.

[Ipocreiimme  3agaum ¢
BEKTOpaMu

AKTyan3upoBath (akThl M METOBI
IJIAHUMETPUH, peleBaHTHBIC TEeMeE,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBarh NOHATHUSIMHU: BEKTOp Ha
TIOCKOCTH u B MIPOCTPAHCTBE;
KOMILJITAaHAPHBIE BEKTOPBHI. [IpuBOaUTH
puMepPHI (GU3UIECKUX BEKTOPHBIX BEITHYHH.

OcBauBaTh  TMpaBWiIa  BBINOJIHCHUSA
JICUCTBUMN CIIOKECHMUS u BBIYUTAHUS
BEKTOPOB, YMHOXKCHHUS BEKTOpPA HA YHCIIO.

Jloka3bIBaTh MPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUU
ao00oro  BekTopa 1o TPEM  JAaHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.

IIpuMeHsITL  TIpaBWJIa  BBINOJIHCHUSA
JICUCTBUM CJIOKCHMS u BBIYNTAHUS
BEKTOPOB, YMHOEHHUSI BEKTOpPa HA YHCIO
NP PENICHUY 3a]1a4.

Haxoauts KOOpAMHATBI BEKTOpa B
JJAaHHOM 0a3uce M CTPOUTH BEKTOpP IO €ro
KOOpJIUHATaM.

BcnoMHMTB  OmpeneneHne CKaJIsipHOTO
YMHOXKEHHUS U €ro CBOMCTBA. BBIUMCHATH C
MOMOIIIBIO CKAJISIPHOTO YMHOXXEHUS JIJIMHBI
BEKTOpPOB, YTJIBI MEXITY HHUMU,
YCTaHAaBJIUBATh MEPIECHAUKYJISIPHOCTD
BEKTOPOB.

AHaIM3upoBaTh ¥ MOJEJIMPOBATH Ha
A3bIKE TEOMETPUM pEaJbHbIC CUTYyalluH,
CBSI3aHHBIC C (PU3MUYCCKUMH BEKTOPHBIMH
BEJIMYMHAMH.

HUcnoab30BaTh 1pyU  pELICHUM 3a/ad,
CBSI3AHHBIX C BEKTOPaMH B IPOCTPAHCTBE,
MJIAHUMETPpUUYECKUEe (DAKThI U METOIbI

IToBTOpEHHE,
00001IeHNE U
cucTreMarTm3a
Us 3HAHUH

CeueHus MHOTOI'PaHHHKOB!:
CTaHAapTHBIC MHOI'OT'PaHHUKH,
METOoA CJICHOB, CTAaHIAPTHEIC

CB000aHO oOmepUpoOBaTh IOHATUSIMM:
oTOOpakeHWe TMPOCTpaHCTBAa Ha  ceoH,
JBUKEHHE TMPOCTPAHCTBA; LEHTpajbHasl,
oceBas W 3epKajbHas  CHUMMETpPHH,
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(CRY)

IJIOCKOCTH, [IEpPECEUCHHUS
MPSIMBIX U IIJIOCKOCTEN
[TapannensHble npsiMbIE U
IJIOCKOCTH: MapaAJLIIEIbHBIE
CEUYCHMUS, PACYET OTHOLLICHUH,
YTJIbI MEXTY
CKPELIMBAIOIIAMHUCS NPSIMBIMH.

[lepnenauKynsipHbIC
npsiMbIe u MJIOCKOCTH:
CTaHAapTHbIE napbl
NEePHeHAUKYISIPHBIX
IIOCKOCTEN u PSIMBIX,
CUMMETPUM MHOT'OTPaHHUKOB,
Teopema 0 Tpex
MEePIICHIUKYJISIpax,
BBIYUCIICHUS JUTUH B
MHOTOTPaHHHUKAX

MapayICIbHbIN
nogooue Guryp.
Jloka3pIBaTh YTBEPXKIEHUS O TOM, YTO

MEPEeHOC; PaBEHCTBO W

LEHTpaJIbHAsl, OcCeBasg U  3€pKaJIbHad
CUMMETPHH, NapajuIeNIbHBI ~ TIEPEHOC
ABIIIOTCS ~ JABWKEHUSMU.  BBINOJIHATH

npeodpa3oBaHUsI O I00US.

OnepupoBarb NOHATHAMM: TpsMas U
cdepa Diinepa.

Pemiath reoMeTpuueckue
WCTIOJIb30BaHUEM JIBIKCHUH.

Hcnoab30BaTh TpU pEIICHUHA 33134
JBIDKEHUS TTPOCTPAHCTBA U X CBOMCTRA.

CpaBHHMBATH U aHAJTU3UPOBATH
VTBEPKICHUSI  C  IEJbI0  BBISIBICHUS
JIOTUYECKA KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyKJICHUMU.

HccnenoBath MOCTPOSHHBIE MOICIH.

Hcnosib3oBaTh HU(POBLIE peCyPChl

3agauyn ¢C

11 kiacc (He meHee 102 4)

HazBanue
pa3aesa (Tembl)
Kypea OcHOBHOE ColepIKanue OcHOBHBIE BUbI 1eATEJIbHOCTH
y4almxcst
(koIM4YECTBO
4acoB)
AHaJIMTHYeCKAas [ToBTOpEHUME: KOOPAMHATHI AKTyanu3upoBath (PaKThl U METOJbI
reoMeTpus BEKTOpa Ha TIUIOCKOCTM W B | [NIJAHUMETPUHU,  PEJIEBAHTHHIE  TEME,
(15 9) IIPOCTPAHCTBE, CKaJIsIpHOE | IPOBOJAUTH AHAJIOTUH.
MIPOU3BEICHUE BEKTOPOB, CBoauTh JEHCTBUS C BEKTOpAMHU K
BBIUHUCIICHUE  yIJIa  MEXIY | aHAJJOTUYHBIM ~ JIEMCTBUSIM € UX
BEKTOpaMM B TMPOCTPAHCTBE. | KOOPAUHATAMMU.
YpaBHeHue MpAMOH, BcnioMHUTD OIpENICIIEHUE
MPOXOSIIEN Yepe3 ABE TOUKHU. | CKAISIPHOTO YMHOXEHUS U €r0 CBOMCTBA.
YpaBHeHue IJIOCKOCTH, | BEIUMCHATE € MOMOIIBIO CKAISIPHOTO
HOpMAaJIb, YPaBHEHUE | YMHOXKEHHUS JUIMHBI BEKTOPOB, YIJIbI
IJIOCKOCTH B OTpPE3Kax MEKITY HUMH, YCTaHaBJIMBATh
BekTopHoe mnpousBeneHUE. | IEPHEHIUKYISIPHOCTh BEKTOPOB.
JIunenHble HEPABEHCTBA, BbIBOAUTH ypaBHEHHE IIJIOCKOCTH U
JUHENHHOE MPOTpaMMUPOBaHUE | GOPMYITYy pPACCTOSHHUSI OT TOYKH [0
AHanuTn4eckue METOBI | INTIOCKOCTH.
pacu€ra yriia Mexay OpsiMbIMU
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u MJIOCKOCTAMU B
MHOTOIPaHHUKAX. dopmyna
paccTosiHUsT OT TOYKH  JI0

IJIOCKOCTH B KOOP/IMHATAX.
Haxoxenue paccTtossHuil OT

TOYKU JI0 TJIOCKOCTH B KyOe U

MpaBUJILHOM MUpaMUIE

Pemarn 3aJa4Hu, coyeTas
KOOPJIMHATHBIN U BEKTOPHBIN METOJBI.

IIpoBOAUTH JIOTMYECKU KOPPEKTHBIE
AOKA3aTeJIbHbIE PACCYKICHHUSI TIpU
pELIEHNN TEeOMETPUYECKUX 3aJad Ha
MIPUMEHECHUE BEKTOPHO-KOOPJIUHATHOTO
METO/a.

AHAJIUM3UPOBATH U MOJEJIMPOBATH

Ha SA3BIKC reoMCeTpun PCAIBHBIC
CUuTyanu, CBJA3aHHBIC BCKTOpaMHU H
KOOpAHaTaMMu.

HccnenoBath NOCTpOECHHBIE MOEIH,
B TOM UHCI€ M C HCIOJIb30BaHUEM
anmnapara ajareopsl.

HUcnoab3oBarb
IPOrPaMMBI.

3HAKOMMTBCS C UCTOPUEH pa3BUTHS
MaTeMaTHKHU

KOMIIBIOTCPHLIC

IToBTOpEHME,
00001IEHNE u
cHucTeMaTH3alus
3HAHUH

(15 yacoB)

CedeHHsi MHOTOTPAHHHUKOB:
CTaHJIAPTHBIE MHOTOTPAHHUKHU,
METOJl CJIEIOB, CTaHJApPTHHIC
IJIOCKOCTH, IIepeceucHUs
MIPSMBIX U IJIOCKOCTEN

[TapajutenbHBIE  TIPAAMBIE U

IIJIOCKOCTH: napasuieJIbHbIC
CEUCHHMS, pPACUYET OTHOIICHUM,
YTJIBI MEKY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
[leprieHIUKyISIpHBIE
psAIMbIE 151 IJIOCKOCTH:
CTaHJAPTHBIC apbl
NIEPIIECHIUKYJIAPHBIX
IJIOCKOCTEMN 51 IPSMBIX,
CUMMETPUM MHOI'OIPaHHUKOB,
TeopeMa 0 Tpex
NIEPIIECHINKYJIAPAX,
BBIYMCIICHUS JUTUH B
MHOT'OTPaHHHUKAX
IToBTOpEHME: IJIOIIA U
MHOTOYTOJBHUKOB,  (HhOPMYJIbI

JUIS TUIOIA/IeH, COOOpaKeHUS

IOJ00MS.
IInomanu

MHOTOTPaHHHKOB:

CEUCHUU
JI011au

CrtpouTh ceueHus.

Pemiatrs crepeoMeTpuuecKue 3a1ayu
Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHX
OTHOILICHUH, HaXO0XJICHUE
r€OMETPUYECKHUX BEJIMYMH (JIJIUH, YTIIOB,
IJI0IIa/IeH, 00BEMOB).

HUcnoab3oBarb peleHnn
CTEPEOMETPUUYECKUX 3aaa4
MJIaHUMETPpUUECKUEe (DAKTHI U METOJIbI.

IIpoBOAMTH JTOTMYECKH KOPPEKTHBIE
JIOKA3aTeIbHbIC  PACCYXIECHUS  MpHU
PELIEHUH CTEPEOMETPUUYECKUX 3a1a4.

CpaBHuBaTh ¥ aHAJM3UPOBATH
pealbHblE  CHUTyallud W  BBISBIATH
BO3MOXKHOCTb €€ MOJECIUPOBAHUA Ha
SI3bIKE TEOMETPHH.

MoaenupoBarhb peaAIbHYIO
CUTyalldI0 Ha S3bIKE TEOMETPUU U
HCCJIeI0BATh TIOCTPOCHHBIE MOJEIH, B

npu

TOM YHCI€ M C HCIOJb30BAHUEM
arrapara ajareopsbl.
HUcnoab3oBarh KOMITBIOTEPHBIE

IPOrpaMMBbl [IPU PELICHUU 3a/1a4.
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MOBEPXHOCTEH, pa3pe3aHusi Ha
JacTH, COOOpaKCHHSI IOT00MS

O0BéM
MHOTOTPaHHUKA
(17 v)

O6béM Tena. Ob6beM
NPSIMOYTOJILHOTO
napajuienenunena. 3amaun 00
YABOCHUH Ky0a, O KBajparype
Ky0a; 0 TPUCEKIIMH yTJIa.

CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO
napajuieienumneaa.

[Ipuknannsie
CBSI3aHHBIC C  BBIYHCICHUEM
o0BéMa IPSIMOYTOJILHOTO
napajuieienuneaa.

OO0BEM NPAMON TPU3MBI.

CrepeomeTpruyecKue 3a1auu,
CBSI3aHHBIC C  BBIYHCICHUEM
O0OBEMOB  TPSIMON  MPHU3MBL.
[TpuknagHbie 3a7a4H,
CBsI3aHHBIE C 00BEMOM MPSIMONA
MIPU3MBI.

Boruncienre 00bEMOB TN C
TMOMOIIIBIO OIPEACIEHHOTO
uHTerpana. OO0bEM HAKIOHHOM
MPU3MBI, TUPAMHU/IBI.

dopmyiia 00bEMa
IIAPAMUBI. OtHomEHNE
00bEMOB MHpaMuja ¢ OOIIUM
YTJIOM.

CrepeomeTpruyecKue 3a1auu,
CBSI3aHHBIC c o0bEMaMu
HaKJIOHHOM IIPU3MBI,
UpaMUIbl.

[Ipuknagaele  3agadu
TEeME «OOBEMBI
CBSI3aHHbIC C
HAKJIOHHOM
MUPaAMUJIBI.

[Tpumenenue 00BEMOB.
Breluncnenne paccTosiHUS 10
MJIOCKOCTH

3a/1a4u,

10
TEI,
00BEMOM

IPU3MBI,

CBo0oaHO OnepupoBaTh
NOHATUSAMHU: 00BEM Tema, 00BEM
IPSIMOYTOJIBHOTO TapajlieenuIe/1a.

@ opMyJINPOBATH OCHOBHBIC
CBOMCTBa 00BEMOB.

Joka3piBaTh TeopeMy 00 o00BéME
IPSIMOYTOJIBHOTO napasuieNienurnena,
CJIEJICTBUS U3 HEE.

Pa3pes3atnb
NEePeKIIabIBaTh YaCTH.

Pemath cTepeomMeTpuiecKue 3a1auu,
CBS3aHHBIE C BBIYHCICHHEM 00BEMaA
IPSIMOYTOJIBHOTO napasuieNienumnena,
IPU3MBI.

CpaBHUBaTL W aHAJIN3HPOBATH
YTBEPXKACHUS C IENbI0  BBISBICHUS
JOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCy KICHUI.

AHAJIM3UPOBATL M MOJEJTUPOBATH
Ha  SI3bIKE TEOMETPUU  pPEajbHbIC
CUTyalluu, CBsA3aHHbIE C O0BEMOM
IPSIMOYTOJIBHOTO napasuiesienunena,
IIPU3MBI, ITAPAMHU/IBI.

HccaenoBarh MOCTPOECHHBIE MOAEIH,
B TOM UHCI€ WM C HCIOJIb30BaHUEM
anmnapara ajnreOpsl.

BoeiBoauTh OCHOBHYIO
UHTErpajJbHyI0 bopmymy LTSt
BBIYUCJICHUS 00BEMOB TET.

Joka3piBaTh TeOpeMy 00 o00BEME
HaKJIOHHOM TpuU3Mbl Ha  IpUMEpe
TPEyrojabHOU IPU3MBbI u TUTST
IIPOU3BOJIBLHOU IPHU3MBI.

Joka3piBaTh TeOpeMy: 00 00BEME
nupamMubl, (POpMyIUpPOBATH CIEACTBUS
U3 Hee: 00BbEM YCEUEHHOM MUpaMUbL.
BreiBomuth (GopMyny s BBIYUCICHUS
00BEMOB yCEUEHHON TUPaMUJIbI

MHOTI'OI'PaHHUKH,

Tena
BpallleHHS.

HummHapuyeckas
MTOBEPXHOCTD, obOpasyrornue

CBo00aHO
MOHATUSAMM

OnepupoBaTh
WJIMHJIpUYECKas
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(24 9)

HWIAHAPUYECKOU
MTOBEPXHOCTH.

Humusap. [Ipsamoit
Kpyrosol muimueap. [lmomans
NOBEPXHOCTU LWJIMH/IPA.

KoHnueckass ITOBEPXHOCTS,

oOpasytomue KOHUYECKOH
noBepxHocTH. Konyc. Ceuenue
KOHyca MJI0CKOCTHIO,
napauieIbHOU MJI0CKOCTH

OCHOBAHUS. Y CEYEHHBIN KOHYC.
N300paxkeHre  KOHYCOB |
YCEUEHHBIX KOHYCOB.

[Tnomans OOKOBOM
TTIOBEPXHOCTH u MTOJTHOM
ITOBEPXHOCTHU KOHYCA.

CrepeoMeTpruueckue 3agayu

Ha J0Ka3aTeIbCTBO u

BBIUHCJICHHE, MOCTPOCHHEM

CCUCHUH IMIINHIPA, KOHYCA.
[Tpukmagabe 3a1a4H,

CBSI3aHHBIC C IIWIHHIPOM
Cdepa u map.

[lepeceuenue chepsl U mapa
¢ iockocThro. Kacanue mapa u
chepbl TIOCKOCTHIO. Bua u
M300paKeHHe 1apa.

VYpaBHeHue cdepsl.
[Tnomans chepsl u e€ yacteil.

CummeTtpus cepsl U mapa.

CrepeoMerpruueckue 3agayu
Ha J0Ka3aTeIbCTBO u
BBIYUCJIEHUE, CBSI3aHHBIE CO
chepoit ¥ mapoM, IOCTPOSHUEM
MX CEYECHUH TIOCKOCTHIO.

[Tpuxkiiagaeie 3aJla4H,
CBSI3aHHBIE CO C(epOi U IIapOM.

IloBTOpEeHne:  OKpPYKHOCTb
Ha TUIOCKOCTH, BBIYHUCIICHHUS B
OKPYHOCTH, CTaHJapTHBIC
moxoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI
BpalllCH1s 1 MHOT'OI'PAaHHUKOB.

IIOBEPXHOCTh,  LuimuHAp.  HU3yyarsb
CHOCOOBI TMOJMYYEHUS UUIMHAPUYECKON
NOBEPXHOCTH, LILJIMHAPA.

HN300paxkaTh IWIIMHID U €70 CEYCHUS
IJIOCKOCTBIO.

CBo0oaHO OnepupoBaTh
NMOHATUSIMM: KOHMYECKAsl MIOBEPXHOCTb,
KOHYC, YCEUYEHHBIM KOHYyC. HM3yuarh
CIOCOOBI  TOJY4YEHUsS  KOHUYECKOU
MIOBEPXHOCTH, KOHYCAa.

HN300paxkaTh KOHYC M €r0 CEYECHUs
IJIOCKOCTBIO, IPOXOSIIEN YepE3 OCh, U
IJIOCKOCTBIO, IEPIICHINKYIISIPHOU K OCH.

BeiBoaAuTH bopmybl JUISL
BBIYUCJICHUS  OOKOBOM ¥ TOJIHOM
MTOBEPXHOCTEN TEJ BPALLICHUS.

PemaTh crepeomeTpuuecKue 3a1auu,
CBA3aHHbIE C  TEJIaMH  BpAILEHUS,
HaXOXKJIEHUEM IUIOMIaAd OOKOBOM U
IIOJIHOM  ITOBEPXHOCTH, ITOCTPOEHUEM
CEYECHUH.

Hcnoab3oBaTh npu pelieHnn 3a1ad
IUTAaHUMETPUUYECKUE (PaKThl U METO/BI.

CpaBHMBaTHL U AaHAJM3HPOBATH
YTBEPKJIEHHUS C LEJIbI0  BBISBICHUS
JOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKIECHUM.

AHAJIM3UPOBATL U MOAEJMPOBATH
Ha  s3bIKE TEOMETPUU  pealbHbIC
CUTYyallMM, CBSI3aHHBIE C KOHYCOM U
HUIUHAPOM.

HccaenoBarh MOCTPOCHHBIE MOJAEIH,
B TOM YHUCJIE M C UCIOJIb30BAaHUEM
amnmapara ajnreopsl

AKTYyaau3upoBaTh (HaKkTbl U METO/IbI
IUITAHUMETPHUH,  PEJIEBAHTHBIE  TEME,
NPOBOAUTH AHAJIOTHH.

CB0001HO OnepupoBaTh
NOHATHAMM: cdepa U IIap, LEHTP,
paauyc, nuameTp cdepsl U mapa.

HUccnenoBatb B3alMHOE
pacnoioxkeHue chepbl U MIOCKOCTH.

DopMyJIMPOBATH OlIpe/ieIICHUE
KacaTeJIbHOM TIOCKOCTH K cepe.
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amaun mo Teme «Tema u
MTOBEPXHOCTHU BPAIIICHHS

Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
IPU3HAKE KAaCaTEIbHOM MJIOCKOCTH.

BeiBoauTh bopmymy TUTS
BBIYHCIICHUS TUIomann cdepbl uepes
panuyc chepsl.

PemaTpb crepeomMeTpruecKe 3aauH,
CBA3aHHBIE CcO cdepoil W IIapoM,
HaxOXJeHueM Iuioniaau chepsl U eé
4yacTell, MOCTPOEHUEM ceueHU cdepbl u
nrapa.

AHAJIM3UPOBATL U MOAEJTHPOBATH
HAa  s3bIKE TEOMETPUU  pealbHbIC
CUTYyallMM, CBS3aHHbIE C IIAPOM U

chepoti.
PemaTh npocTeie 3aa4n, B KOTOPBIX
(burypupyror KOMOUWHaIUU Tl

BpaIlleHUs] 1 MHOTOIPaHHUKOB.
Hcnonb30BaTh IpU pelICHUH 3ajad,

CBSI3aHHBIX CcO cdepoll u IIapoM,

TUTAaHUMETPUYECKUE PaKThl U METO/IBI.

Pemathb crepeoMeTpuyECcKUE 3a/1a4H,
CBS3aHHBIE C  TEJIaMH  BpAICHUS,
MIOCTPOECHUEM CEUEHUH Tell BpallEHUs, C
KOMOWHAIIMSAMHM  TEJl  BpalleHusT U
MHOTOTPaHHHUKOB.

IIpoBOAUTH JOTUYECKU KOPPEKTHHIC
JIOKa3aTeIbHbIE  PACCYXIEHUS  MpHU
pelieHu  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C TEPHEHIUKYJISIPHOCTHIO
IIJIOCKOCTEMN.

AHAJIM3MPOBATH U MOJEJIHPOBATH
Ha  SI3bIKE  T'EOMETPUU  pealibHbIC
CUTYaIlWH, CBSI3aHHbIC c
MHOTOTPaHHUKaMHU.

HccaenoBath MOCTPOCHHBIE MOAEIH,
B TOM YHCJI€ U C HCHOJIb30BAHUEM
amnmapara ajnreOpsbl.
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Ilnomanu
NMOBEPXHOCTH M
00BbEMBI
KPYIJIBIX TeJ

9 v)

O0beM muuHApa. Teopema
00 00BEMe PSAMOTO ITUITHH/IPA.

[Tnomanu OOKOBOI u
ITOJTHOU IIOBEPXHOCTHU
HUAJIMHIpA.

Brrancienne o0EMOB TEIT C
IIOMOIIIBIO OTPEeICIEHHOTO

uHTerpana. OobEM KoHyca.

[Tmomanu OOKOBOU 5
MOJIHOM TTOBEPXHOCTH KOHYCA.

CrepeomeTpruyeckue 3a1auu,
CBS3aHHBIE C  BBIUHMCIECHUEM
00BEMOB ITUIMHPA, KOHYCA.

[Ipuknagaele  3amauv 1O
TemMe «OO0OBEMBI W IUIOLIAOU
ITOBEPXHOCTEM TEN.

OO0BEM MmIapa W IMIAPOBOIO
cektopa. Teopema 00 o0O0BEME
mapa. [nomans cdepsi.

CrepeomeTpruecKue 3a1auu,
CBS3aHHBICE C BBIYUCICHUEM
00BEMOB  mIapa, MIApPOBOTO
CErMEHTAa, IapOBOr0 CEKTOpA.

[Ipukinagaele 3agadyd 1O
TeMeE «OO0BEMBI TE,
CBSI3aHHBIE C OOBEMOM IIapa H
IJIOLIAABIO Chephl.

CooTHoOIIEHUA MEKITY
IUIOIIAISIMU  TIOBEPXHOCTEU U
00BEMaMHU MTOJOOHBIX TE.

[TomoGHbIE Tena B
MIPOCTPAHCTBE.

N3menenue o00béma mipu
moA00UH.

CrepeomMeTpruUecKUe 3a1a4H,
CBS3aHHBIC C  BBIYHCICHHUEM
O0BEMOB Te€l W IUIOIIAAEH
ITOBEPXHOCTEN

CBo0oaHO OnepupoBaTh
NOHATUSIMU: O00BEM Tena, IUIOUIAb
MOBEPXHOCTH.

®opMyJINPOBATH OCHOBHBIE

CBOMCTBa 00BbEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
AJTUHIPA; 00 00béME  KOHYca.
BoiBoauth GopMynbl ISl BRIUUCICHUS
00bEMa yCEeUEHHOTO KOHYCA.

HccaenoBath NOCTpOECHHBIE MOJIEIH,
B TOM YHCJI€ M C UCHOJIb30BAaHUEM
amnmnapara ajnreopsl.

3HATh BO3MOXKHOCTHU PEUICHHS 3a]1a4
Ha MOCTPOCHHUE LUPKYJIEM U JIMHEUKOU,

0 KJIACCHYECKHUX Hepa3pemnMbIX
3a/1ayax.

CBo00oaHO onepupoBaThb
MOHATHAMMU: 1apoBOM CErMEeHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOP,
OCHOBaHME M  BBICOTA  CETMEHTAa,

OCHOBaHHE U BBICOTA HIAPOBOTO CIIOSL.

BoiBoauTh bopmyIbl JUTST
HaxoXxJaeHuss  OoOBEMOB  IIAPOBOIO
CErMEHTa, IIapOBOT'0 CEKTOpa, IUIoLIaan
chepsl.

Joka3piBaTh TEOpEeMy 00 00BEME
nrapa.

Pemath cTepeomMeTpuiecKue 3a1auu,
CBSI3aHHBIE ¢ 00BEMOM II1apa, IIaPOBOTO
CETMEHTA, IIIapOBOTO CEKTOpa,
IJI0IA/IbIO C(PepHl.

CpaBHUBaTL ¥ aHAJIU3HPOBATH
YTBEPXKACHUS C LENbI0 BBISABICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCy KICHUI.

AHAJIM3UPOBATL W MOAEJTHPOBATH

Ha  S3BIKE TE€OMETPUU  PEATbHBIC
CUTYaIlNH, CBA3aHHBIE C 00BEMOM II1apa,
1apOBOTO CErMEHTa, IapOBOTO

CErMEHTa, IJIOMIaAbI0 CepHl.
CB0001HO ONIEPUPOBATH MOHSITHEM:

0I00HBIE T€JIa B IPOCTPAHCTBE.
BurauciasaTh 00bEMBI TEJT C TOMOILBIO

OIPENIETIEHHOTO UHTETpAJIA.
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PemaTh crepeomMeTpuuecKue 3a1aum,
CBSI3aHHBIE C COOTHOIICHUSMU MEXITY
TUTOMIAASIMHU TIOBEPXHOCTEH U 00BEMaMuU
IMOJOOHEBIX TEII.

IIpoBoaAMTHL JTOTUYECKH KOPPEKTHBIC
A0Ka3aTelbHbIe PACCY:KIEHUsI TIPH
pelieHu  TeOMeTpPHUYECKHX  3ajad,
CBSI3aHHBIX C BEIYHUCIICHHEM 00BEMOB TEN
C TIOMOIIIBIO OMPEACIIEHHOTO MHTErpaia,
HaXO0XXJICHUEM COOTHOIICHUSI MEXIy
IJIOIIAISIMU TIOBEPXHOCTEH U 00bEMaMu
MOI00HBIX TEIL.

AHAJIM3UPOBATL W MOAEJTHPOBATH
HAa  s3BIKE TEOMETPUU  pEabHBIC
CUTyalll¥, CBs3aHHBIE C OO0BEMaMH U
MOBEPXHOCTSMH TeJI, Ha JOKA3aTEeIbCTBO
U Ha HaxXOXIECHHE T'COMETPUUYECKHUX
BEJINYUH
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JABuxeHus1
(ChY)

JIBoKeHMsT  IIPOCTPAHCTBA.
OtoOpaxkenusi. [[BrkeHus u
paBeHctBO  (uryp.  OO6mme
CBOMCTBAa JBIWKEHUN. Buubsl
JIBYODKEHUH napasieabHbINA
MepeHoc, LEHTpaIbHas
CUMMETpHUSI, 3epKajbHas
CUMMETpHUS, MOBOPOT BOKPYT
TIPSIMOM. [IpeobpazoBanms
nofaobus. Ilpsmas u cdepa

Ditnepa.
['eomeTpryeckue 3amadul Ha
IPUMEHEHUE TBYKCHUS

CBo0oaHO OnepupoBaTh
NOHATHAMM: 0TOOpaKkeHHE
OpOCTpaHCTBa Ha ce0s, JBUIKEHUE
IPOCTPAHCTBA; LIEHTpalbHAas, OCeBas U
3epKajJibHasi CUMMETPHH, NapaJuICIbHbIN
NEPEHOC; PAaBEHCTBO U N0J1001e PUryp.
Jloka3bIBaTh YTBEPXKACHUS O TOM,
YTO IIEHTpajbHas, OCeBas U 3epKajbHas
CUMMETPHUH, TNapaJUIebHBIi MEPEeHOC
SBIIAIOTCSL JIBWKEHUSMU. BBINOJIHATH
npeoOpa3oBaHus MOI00USI.
OnepupoBaTh NOHATUSIMHU: TIpsIMast
u chepa Ditnepa.
PemiaTp reoMeTpuyeckue 3anayu C
HNCIOJIL30BAHUEM JBIDKCHHUM.
Hcnoab3oBaTh npu pelieHny 3aaad
JIBUYKEHUS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHI/IBaTb H aAHAJIHU3UPOBATDL
YTBCPKACHNA C 1LOCJIbIO  BBIABJICHUA
JOTM4YCCKHU KOPPCKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.
HccnexoBaTh IOCTPOCHHBIE MOJAEIH.
HUcnoab3oBath nugpoBbie pecypcsbl
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IMoBTOpEHME,
00001IEHNE Hu
cucTeMaTH3aluus
3HAHUH
(17 a)

Oo0oOujaromiee MOBTOPEHUE
MOHATUA MW METOHOB Kypca
reometpun  10-11  kmaccos,
CHUCTEMAaTHU3aLUS 3HAHU.

Hcropus pa3BUTHUA
CTEPEOMETPUU KaK HAyKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

Pematb cTepeoMeTpUUECKUE 3a/1aun
Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKHUX
OTHOIIICHUH, HaXOXKICHHUE
reOMETPUYECKUX BEJIMUMH (JIJIUH, YTIIOB,
rIoaaei, 00bLEMOB).

Hcnoab3oBath peleHuu
CTEPEOMETPUUYECKUX 3a7a4
IJIaHUMETpUUECKre (DAKThl U METO/IbI.

IIpoBoAUTH JIOTMYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYXKIECHUS  IpHU
pelieHun CTEPEOMETPUYECKUX u
MJITAHUMETPUUECKUX 3a]1a4.

CpaBHUBaTL M aHAJM3UPOBATH
pealbHble  CHUTyallud W  BBISBIATH
BO3MOXKHOCTb €€ MOJEIUPOBAHUA Ha
SI3bIKE TEOMETPHHU.

MoaeaupoBarb peATBbHYIO
CUTyallUI0 Ha $S3bIKE TEOMETPUU U
HCCJIeI0BATh TOCTPOCHHBIE MOJEIH, B

npu

TOM YHUCJIE M C UCIOJb30BAHUEM
amnmnapara anreopsl.
Hcnoab3oBatb KOMIIBIOTEPHBIE

IpOrpaMMBbl [IPU PEMICHUU 33/1a4.
Hoayyars npeacraBJjieHue 0
F€OMETPUN KaK O pa3BHUBAIOLIEHCS
HAayKe, MWCCIEAYIOMIEH OKpYXaIUIun
MHUp,  CBSI3AHHOW €  peaJlbHbIMU
0o0bEKTaMH, MOMOTaloUIel  pEeluTh
peanbHbIE )KU3HEHHBIE CUTYallMH O POJIH
CTEpPEOMETPUH B pPa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe niaanupoBanue TEOMETPUSI, 10 knace

(34 B Hepe10, 34 yueOHBIX Hegesu, uToro — 102 v)

No Jama Tema ypoka
n/n_| Ilnan | Dakm
BBenenue B crepeomerpuio -234
1 1 neoens OcHoBHBIE TpaBUIIa N300pAKEHNUS HA PUCYHKE TITIOCKOCTH, MApalIeIbHBIX
IpsIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka.
2 [ToHATHS CTEpeOMETPHH: TOUKA, MPsMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE

MpaBHJIa U300paKEHUSI HA PUCYHKE TUIOCKOCTH, MapaJUICIbHBIX PSIMbIX
(0Tpe3KOoB), cepeIMHbI OTPE3Ka.

3 [TonsaTus: nepecekarommecs MIOCKOCTH, EPECEKAIOLIUECS IPsIMasi U MIIOCKOCTb;
HOJIyIPOCTPAHCTBO.

4 2 nedens [TonsaTus: nepecekarommecs MIOCKOCTH, EPECEKAIOLIUECS IPsIMasi U IIIOCKOCTb;
HOJIyIPOCTPAHCTBO.

5 MHororpaHHMKH, U300paKeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX OOBEKTOB.

6 MHororpanHuKH, H300paKeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX (UTYp,
HECYIIECTBYIOIUX OOBEKTOB.

7 3 neoens AKCHOMBI CTEPEOMETPUHU U MEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUHU U MEPBBIE CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPHH U TIEpPBBIE ClieACTBUS 13 HUX. CIocoOBI 3a1aHus
IPSIMBIX M IJIOCKOCTEHN B mpocTpaHcTBe. O603HAaYEHUS MPSAMBIX U INIOCKOCTEH.

10 4 neoensn N3o0pakenne ceueHuil mupaMubl, Kyoa U IPU3MBbL, KOTOPBIE TPOXOIST Yepe3 X

pebpa. M3o0pakeHune nepecedeHust MoTy4eHHbIX II0cKocTel. PackpammBanue
MOCTPOCHHBIX CEUECHUN Pa3HBIMU I[BETAMH.

11 N300pakenue ceueHuil nmupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIAT Yepe3 UX
pedpa. M3o0pakeHne nepecedeHust MoIy4eHHbIX MI0ckocTel. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH Pa3HbIMU IIBETAMHU.

12 N300paxenune ceueHuit nmupamuibl, Kyoa v MpuU3Mbl, KOTOPbIE TPOXOIAT YepPe3 UX
pebpa. M300paxkeHne nepeceueHus MoJyuyeHHbIX IIockocTeil. PackpammBanue
MIOCTPOECHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

13 5 neoensn N300pakenue ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX
pedpa. M3o0pakeHne nepecedeHust MoIy4eHHbIX MI0ockocTel. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH Pa3HbIMU [IBETAMHU.

14 MetoJ cneoB 1uisl TOCTPOCHUSI CEUYEHHIA.

15 Meton cienoB Juist mocTpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsMbIX U
IJIOCKOCTEM.

16 6 neoenn Meton cienoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceuyeHuil NpsMbIX U
IIJIOCKOCTEM.

17 [TocTpoenue ceuenunii B mupamu/ie, Kyoe 1mo Tpem ToukaMm Ha pebpax. Cozmanue
BBIHOCHBIX YepTeKeil M 3aIUCh 11aroB MOCTPOSHHUSL.

18 [TocTpoenue ceuenunii B mupamu/ie, Kyoe 1mo Tpem ToukaMm Ha pebpax. Cozmanue
BBIHOCHBIX YepTeKeil M 3aIUCh 11aroB MOCTPOSHHUSL.

19 7 Hedens [loctpoenue ceuennii B mupamuie, Kyoe mo Tpem Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YepTeKeil M 3aIUCh 11aroB MOCTPOSHHUSL.

20 [TocTpoenue ceuenunii B mupamu/ie, Kyoe 1mo Tpem ToukaMm Ha pebpax. Cozmanue
BBIHOCHBIX YepTeKeil M 3aIUCh 11aroB MOCTPOSHHUSL.

21 [ToBTOpEHUE MIaHUMETPUH: TeOpeMa O MPOMOPIHUOHAIBHBIX OTpe3kax. [TonoOue
TPEYTOJIbHUKOB.
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22 8 neoensa IToBrOpenue manumerpun: reopema Menenas. Pacuersl B cedeHusx Ha
BBIHOCHBIX 4yepTexax. Mcropust pa3BUTHA IIIAHUMETPUH M CTEPEOMETPHUH.
23 KontpoJabHas padora Nel «Akcuombl ctepeoMeTpun. CedeHuns»
B3anMHoe pacnosio:keHue NPsAMbIX B IPOCTPAHCTBe — 64
24 B3aumHoe pacronoxenue NpsMbIX B IPOCTpaHCTBE. CKPEIUBAIOIINAECS IPSIMBIE.
[Ipu3Haku ckpemuBaromuxcs npsMbix. IlapamienbHblie npsiMble B IPOCTPAHCTBE.
25 9 neoens Teopema o CylIeCTBOBAHUHU U €IMHCTBEHHOCTH MPSIMOM NapajuieibHON JaHHOH
MPSIMOM, IPOXOAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsiMoi. JIeMMa 0 nepeceueHuu napajuiebHbIX MPSIMBIX IUNIOCKOCTBIO.
26 [MapannensHoCTh Tpex NpsMbIX. Teopema o Tpex mapauieaIbHbIX MPSIMBbIX.
Teopema 0 CKpeIMBaOMUXCS NPSMBIX.
27 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
IpOeKTHUpOBaHus. M300paxeHne pa3HbIX GUIyp B NapaLIEIbHON NPOEKLIUH.
28 10 IlenTpanpHas npoekuus. YToJl ¢ COHAIIPABJIECHHBIMH CTOPOHAMM. YTOJI MEXKIY
Helens HPSIMBIMHU.
29 3aJa4uM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBS3aHHBIE C PACIIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTRBE.
ITapa/1eJJbHOCTH NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE — 84
30 [TonsTHs: MapanaenbHOCTh NPSAMOM U IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
[apajuIeJIbHOCTH MPSIMOU U TNIOCKOCTH. CBOMCTBA NapajuIEIbHOCTH IPSIMON U
IJIOCKOCTH.
31 11 I'eomeTpuueckue 3aaun Ha BEIYMCIICHHUE U I0KA3aTEIbCTBO, CBA3aHHbIE a
Helens [apaJUIEJIbHOCTBIO NMPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
32 IlocTpoenue ceueHus, MPOXOIALIETO YEPE3 NaHHYIO NPSMYIO Ha YEPTEKE U
MapaAJUIETBHOIO IPYTrOM NpsMoil. Pacyer OTHOMIEHUH.
33 [TapannenbHas NpoeKLys, IPUMEHEHHUE [Tl IOCTPOCHUS CeUeHUH KyOa u
napauiesenunena. CBolcTBa napajuieienune1a i Npu3Msbl.
34 12 [TapannenpHble IOCKOCTH. [IpU3HAKK MapaIeIbHOCTH IBYX MIJIOCKOCTEM.
35 Heoens Teopema o0 mapamIenbHOCTH ¥ €IMHCTBEHHOCTHU IUIOCKOCTH, TPOXOIALIEH Yepes
TOYKY, HE IPUHAJUISIKAIYIO JAHHOW INIOCKOCTH U CJICJCTBHUSI U3 HEE.
36 CaolicTBa napamienabHbIX INIOCKOCTEN: O MAapaJIJIEIbHOCTH MPSIMBIX IIEPECCUECHHUS
IIpU IEPECEUEHUH JIBYX MMAPAJUIECIBHBIX INIOCKOCTEN TPETHEH.
37 13 CBoiicTBa mapanenbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX,
Helens 3aKJIFOUYEHHBIX MEX/1y NMapajjiebHBIMU TUIOCKOCTSIMH; O TIEPECEUEHNUHN MPSIMOM C
JBYMsI NApAJJIEIbHBIMU TUIOCKOCTSIMH.
IlepneHAMKYJIAPHOCTH NPSIMBIX H IVIOCKOCTEH B MpocTpaHcTBe — 254
38 IToBropenue: Teopema ITudaropa Ha MIOCKOCTH.
39 [ToBTOpEHHUE: TPUTOHOMETPHSI MTPSIMOYTOIBHOTO TPEYTOJIBHUKA.
40 14 CgoiicTBa Ky0a U PSIMOYTOJIBHOTO MapaJuIeICIUIe 1a.
41 Helens Bblunciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM NapaJljiesienuee.
42 [lepneHMKyIAPHOCTD NPSMOM U TUIOCKOCTH. [Ipu3HaK NepneHauKyIIpHOCTH
IPSIMOM U TNIOCKOCTH.
43 15 [lepneHMKyIAPHOCTD NPSMOM U TUIOCKOCTH. [Ipu3HaK NepneHauKyIIpHOCTH
Helens IPSIMON U TJIOCKOCTH.
44 Teopema o CyleCTBOBAHUYU U €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH yepe3
TOUYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON IJIOCKOCTH.
45 [170CcKOCTH M IEpIEHAUKYIISIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX.
46 16 [1710CcKOCTH M IEpIEHAUKYIISIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX.
47 Heodens [lepnennukynsp u HaknoHHas. [locTpoeHne nepneHauKymIspa u3 TOUKU Ha

MPSIMYIO.
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48

IIepnenaukynsap u HaknoHHas. [locTpoeHue neprneHuKyspa U3 TOYKH Ha
MIPSAMYIO.

49 17 TeopeMa o Tpex nepneHAnKyIIsIpax (mpsmasi 1 oopaTHasi)
50 Heodens Teopema o Tpex neprneHAuKYIsIpax (mpsiMas U oOpaTHast)
51 VYros1 MeXIy CKPELUIMBAIOIUMUCS IPSIMBIMH.
52 18 [ouck neprneHANKYISIPHBIX MPSIMBIX C ITOMOIIBIO MEPIIEHANKYISIPHBIX
Helens IIJIOCKOCTEH.
53 OproroHanabHOE MPOESKTUPOBAHHE.
54 ITocTpoenue ceuenuit Kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHOM IIPOEKIIMH.
55 19 [TocTpoenue ceuennii Kyoa, IpU3Mbl, IPaBUIBHON MUPAMUIbI C TOMOILBIO
Heldens OPTOTrOHAJILHOW MPOEKIIUH.
56 CumMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [10ockocTn cummeTpuil B
MHOTI'OIpaHHHKAX.
57 [Ipu3HaK NepneHIMKYJISIPHOCTH MPSIMON U IUNIOCKOCTH KaK CJICJCTBUE CUMMETPHH.
58 20 [IpaBusbHBIE MHOTOTPaHHUKHU. Pacyér paccTOsSHUI OT TOUKHU 0 IJIOCKOCTH.
59 Hedens [IpaBuiIbHBIE MHOTOTPaHHHUKU. Pacy€T pacCTOSIHUI OT TOYKHU JO INIOCKOCTH.
60 CriocoObl OIyCTUTb NEPIEHANKYIISAPbl: CUMMETPUs, CIIBUT TOUKHU IO
[apaJUICIbHON IPSIMOM.
61 21 CrBur 1o HenapaJuIeJbHOW NPSMOM, U3MEHEHHE PACCTOSIHUM.
62 HeOens KouTtpoJsbHas padora Ne 2 «B3aumHoe pacimoJio:keHue NpsiMbIX 1
IUVIOCKOCTEH B IPOCTPAHCTBE»
Yrabl u paccTosinus — 164
63 [ToBTOpEHME: Yroa MEeXAy IPSIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYrOJbHHUKE, TEOPEMa KOCHHYCOB.
64 22 [loBTOpEHME: YrOa MEXKAY CKPEIIUBAOIIMMHUCS MIPSIMBIMU B TPOCTPAHCTBE.
65 Heldens I'eomeTprueckue METO/ bl BEIYMCICHHS YIiIa MEX]ly IPSIMbIMU B
MHOTOTpaHHHKaX.
66 JIByrpanssbiil yroa. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIJIA.
67 23 [lepnienaukynsapHsie maockocT. CBOMCTBA B3aUMHO NEPIEHIUKYIIAPHBIX
Heoens IIJIOCKOCTEM.
68 [Ipu3HaK neprneHaAuKyYIIpHOCTH MIOCKOCTEH; TeopeMa O MPSMON IepeceueHHs
JIBYX IUIOCKOCTEH MEPHEeHIUKYISIPHBIX TPEThEN IJIOCKOCTH.
69 [IpsiMoyronbHbII Mapauienenunen; Kyo; U3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenunesaa.
70 24 Teopema 0 auaroHaju NpsIMOYTOJILHOIO Napajljiesienue/ia v CIeCTBUE U3 Heé.
71 Heldens CrepeoMeTpuuecKre U NPUKIIAIHbIE 3a]aul, CBI3aHHbIE CO B3aUMHBIM
PacIoyIoKEHUEM MPSIMBIX U IJIOCKOCTEH.
72 [ToBTOpEHME: CKpeLUBAIOLIUECS MPSMBbIE, TapaJUIeIbHbIE IJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHUKAX.
73 25 [Tapa mapaienbHbIX I0CKOCTEHN Ha CKPEIIMBAIOIINXCS TPSIMBIX, PACCTOSTHUE
Helens MEX]y CKPEIMBAIOIIUMUCS MPSIMBIMU B MIPOCTHIX CUTYAIUSIX.
74 PaccTosiHME OT TOUKH /10 INIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 MIIOCKOCTH.
75 Brruncnenmne paccTosHUN MEXIY CKPEIIUBAIOLIIUMUCS MPSIMBIMH C TOMOIIBIO
NEPIEHAUKYIISPHON MIIOCKOCTH.
76 26 TpexrpanHsblil yroj, HEpaBEHCTBO JUIsl TpEXTpaHHbIX yriioB. Teopema [Iudaropa,
Helens TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIJa.
77 DneMeHTHI ChePUIECKON TeOMETPHH: T€Oe3MIECKIE JIMHUN Ha 3emie.
78 KonTtpoabHas padora Ne 3 «Yribl M pacCTOSIHUS»
MHOrorpaHHuKH - 74
79 | Cucremarnsaums 3HaHmi «MHOTOIPAHHHK M €TI0 YIIEMEHTHI»
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80 27 [Tupamuna. Buas! nupamun. IlpaBunsHas nupamuaa.

81 Heoens [Ipusma. IIpsmas u HaknoHHas npu3Mel. IIpaBuibHas npusma.
82 28 [IpsiMoii mapayienenunes, NpsMOYroJIbHBIN MMapauiesenuIe, Kyo.
83 Heodens Brimykisie MHororpannuku. Teopema Diinepa.
84 Brinykibsie MHOTOrpaHHuKU. TeopeMa Ditnepa. [IpaBuiibHbIe ¥ OJTYIIPaBUIIbHBIE
MHOTOTPaHHHKH.

85 29 KourpoabHas padora Ne 4 « MHOrorpaHHUKH»

Helens

BekTopsl B npocrpancTee — 124

86 [ToHsATHE BEKTOPA Ha MJIOCKOCTU U B IPOCTPAHCTBE.
87 CymMa BEKTOpOB.
88 30 Pa3HoCTh BEKTOPOB.
89 Helens [IpaBuio nmapasuiesienuIena.
90 YMHOXEHHE BEKTOpa Ha YHCIIO.
91 31 Paznoxenue BekTopa 1o 6a3ucy Tpex BEKTOPOB, HE JISKAIINUX B OJHOM

Helens IIJIOCKOCTH.
92 CkansipHO€ POU3BEJICHHUE.
93 Brrunciienue yria Mexay BEKTOpaMHu.
94 32 [IpocTeiimme 3a1a4u ¢ BEKTOPAMH.
95 Hedens [Ipocreiimme 3a1a4u ¢ BEKTOPAMH.
96 [Ipocreiimme 3a1a49u ¢ BEKTOPAMH.
97 33 [Ipocreiimme 3a1a9u ¢ BEKTOpaMH.

Heldens

IloBTOpEeHuUe, 00001IeHNE U CHCTEMATH3AIUS 3HAHUI — 5S4
98 O0600611eHne U cucTeMaTu3anus 3HaHul «B3auMHoe pacronoxeHue nNpsiMbeIX U
IUIOCKOCTEH B MPOCTPAHCTBE
99 O06o0uIeHne U cucTemMaTu3alys 3HaHuH «MHOTOTpPaHHHUKID)
100 | 34 HTorosasi KOHTpOJIbHAs paboTa
101 | neoena Wrorosasi KOHTpoJIbHas paboTa
102 O06o011eHNe U cucTeMaTH3alMsl 3HAHUHN: aHaJIU3 KOHTPOJIbHOW PabOTHlI.
HTOIO - 1024

IHoypounoe niaanupoBanue TEOMETPUSI, 11 knace

(34 B Hepeur0, 34 yueOHBIX HeaeJu, uToro — 102 v)

Ne Jama Tema ypoka
n/n | Hnan | ®daxm

AHajuTHYecKasi reomeTpus - 154

HOBTOpCHI/IC TCMBI ((KOOp,Z[I/IHaTLI BCKTOPA HA IINIOCKOCTHU U B ITPOCTPAHCTBE»

[ToBTOpenue Tembl «CKaJIsIpHOE TPOU3BEIEHUE BEKTOPOBY

HOBTOpCHI/IC TeMbI «BBIUnCIeHUS yrijia MCKAYy BCKTOPAaMH B ITPOCTPAHCTBE»

[ToBTOpeHue TeMbl «YpaBHEHUE NPSIMOM, MPOXOIAIIEH Yepe3 IBE TOUKU

ypaBHCHI/Ie IJIOCKOCTHU, HOPMaAJIb, YPABHCHHUC IIJIOCKOCTH B OTPC3KaAX.

ypaBHCHI/Ie IJIOCKOCTH, HOPMaAJIb, YPABHCHHUC IIJIOCKOCTH B OTPC3KaAX.

BekTopHOe npousBeeHuE.

JInHeiinpie HCPAaBCHCTBA, JIMHENHOE mporpaMMupOBaHHC.

OO (N[OOI~ (W|IN|F-

JIuHeiiHbIe HEPaBEHCTBA, TMHEUHOE MPOrPAMMHUPOBAHUE.

[EEN
o

AnanuTuyeckue MCETO/bI pacqéTa yrijia MCXKAY NpAMBIMUA B MHOT'OI'PAHHUKAX.

[EEY
[EE

AHaIIMTHYECKHE METO/BI pacy€Ta yriia MeK1y OpsIMbIMA B MHOTOTPaHHHKAX.

27




12 dopmyiia pacCTOSHUS OT TOUKHU J0 TNIOCKOCTH B KOOPAWHATAX.

13 HaxoxxieHre pacCTOsSHUM OT TOYKH JI0 IIIOCKOCTH B KyOe.

14 HaxoxxaeHue pacCcTosHUIM OT TOUKHU 0 IJIOCKOCTH B IPAaBUJIbHOM MUpaMue.

15 KonTtpouabHas padora Ne 1 «KAHaIUTHYECKasi TeOMETPHUI»

IToBTOpEHuUe, 00001IeHHE U cucTeMaTU3ANUA 3HAHUH «MHOororpanHHuku. CedeHUs1 MHOTOTPAHHUKOBY —
154

16 CedeHusi MHOTOIPaHHUKOB: CTaHJAPTHbIE MHOTOTPAHHUKHU.

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB.

18 CedeHust MHOTOIPaHHUKOB: CTaHJapTHBIE MIIOCKOCTH, TIEPECEUCHHS TPSIMBIX U
IIJIOCKOCTEH.

19 [TapanenbHble IPSAMbIE U TNIOCKOCTH: NMapaJuIeIbHbIC CEUCHUSI.

20 [TapanesnbHble IpsMbIe U INIOCKOCTH: pacyeT OTHOILEHHH.

21 [NapannenbHbie TPSIMbIE U TNIOCKOCTH: YIIJIBI MEXAY CKpPEIIMBAIOLIIMHCS
IPSIMBIMH.

22 [eprieHAMKyYIApHBIE IPSMBIE U IIOCKOCTU: CTAHJAPTHBIC MaphI
NEePIEHAUKYIISPHBIX IUIOCKOCTEH U NPSMBIX, CAMMETPUH MHOTOTPAHHUKOB.

23 [leprieHAMKYISAPHBIE MPSIMBIE M IUIOCKOCTH: TEOPEMA O TPeX MEePIEeHANKYIIpax.

24 [leprieHAMKyNIApHBIE NPSMBIE U IIJIOCKOCTU: BEIYUCICHUS JUIUH B
MHOTOTpaHHHUKaX.

25 [ToBTOpEHME: MIOIIAX MHOTOYTOJILHUKOB, (POPMYJIbI ISl ILTOIIAEH,
COOOpaKEHHS TI0JI00MSI.

26 [ToBTOpEHue: MO MHOTOYTOJIBHUKOB, (POPMYJIIBI AJIs TUTOIIA/ICH,
COOOpaKEHHS TI0JI00MSI.

27 [ToBTOpeHMeE: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYIIBI JUIsl TUIOIAICH,
COOOpaKEHHS TI0I00MSI.

28 [omaau ceyeHnii MHOTOrPaHHUKOB: IUIOIIAM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpakeHUsI MOA00UsI.

29 [momaau ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaskeHUsI 0100us.

30 Konrtpoabnas padora Ne 2 «Ilopropenne: MHororpanunku. CeueHust
MHOTOTPAHHUKOB)

O0bém MHOTOrpanHuka — 174

31 O6nem Tenna. O0BeM IPSIMOYTOJILHOTO MapajlIeIeuIe1a.

32 3angauu 00 yiBO€HHH Ky0a, 0 KBajpaType Ky0a; 0 TPMCEKLIUH YyIa.

33 CrepeomeTpHuyecKre 3aauu, CBI3aHHbIE C 00BEMOM MPSMOYTOIHHOTO
napajJiesienune .

34 [IpuknaaHble 33129, CBSI3aHHBIE C BBIYMCICHHEM 00beMa MPSIMOYTOJIEHOTO
napajJiesienumne .

35 O0BeM NMpsIMOH TPU3MBI.

36 CrepeomeTpHuyecKkHe 3aJjauu, CBI3aHHbIE C BBIYMCICHUEM 00bEMOB MPSIMOI
TIPHU3MBI.

37 [TpukiagHbIe 3319, CBsI3aHHBIE ¢ 00BEMOM IPSIMOU MTPHU3MBI.

38 Brrunciienue 06eMOB Tell C TOMOIIBIO ONPEAeTICHHOTO HHTerpana. OobeM
HAKJIOHHOM IPHU3MBI.

39 Brrunciienue 065eMOB Tell C TOMOIIBIO ONPEAeICHHOTO HHTerpana. O0beM
HAKJIOHHOW MUPaMHU/IbI.

40 dopmyna oobeMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHJL C OOLIUM YTIIOM.

41 ®dopmyna oobema mupamuabl. OTHOIICHHE 00HEMOB MTUPAMHIJI C OOIIIUM YTIIOM.

42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C BBIYUCICHHEM 00bEMOB HAaKJIOHHON
MIPHU3MBI.

43 CrepeomeTpuyecKHe 331auu, CBsI3aHHbIe ¢ 00beMaMU MUPAMUJIbI.
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44 [Mpuknanueie 3anaun mo Teme «OOBEMBI TE», CBI3aHHBIE ¢ 00BEMOM HAKIIOHHON
TIPU3MBI.

45 [Tpuknanueie 3ana4yn no Teme «OO0bEMBI TEI», CBSI3aHHbBIE ¢ 00BEMOM MTUPAMHU/IBI.

46 [Tpumenenne 00beMOB. Bruncienue paccTosiHUS J0 TNIOCKOCTH.

47 KoutpoJabHas padora Ne 3 «O0beM MHOTOIPaHHHKA»

Tesia Bpamenus — 24y

48 [unuHapuyeckas IOBEPXHOCTh, 00pa3yrolye HUIHHIPHYECKON TOBEPXHOCTH.

49 Humsap. [psimoit kpyroBout uauHAp. 1nomane noBepXHOCTH HUIUMHAPA.

50 Konnueckasi moBepXHOCTh, 00pa3yromme KoHnuecKoi mopepxuoctu. Konye.

51 Ceuenne KOHyca MJIOCKOCTHIO, MapaJLIeIbHOM MJIOCKOCTH OCHOBAHMUSI.

52 YceueHnslii kKonyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tomane 60KOBOI M MOJTHOW MOBEPXHOCTH KOHYCA.

o4 [Tnomaae 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpuuecKre 3aJjaui Ha JI0Ka3aTeIbCTBO U BBIUMCICHHE, TOCTPOCHUEM
CEYEHU WIMHAPA, KOHYCA.

56 CrepeoMeTpuuecKre 3aJja4i Ha JI0Ka3aTebCTBO U BHIUMCIICHHE, TOCTPOCHUEM
CEYEHU WIMHAPA, KOHYCA.

o/ [IpukitagHble 3aa41, CBSI3aHHBIE C IIMJIMHIPOM.

58 [IpukianHble 3a1a4M, CBSI3aHHBIC C LIUIUHAPOM.

59 Cdepa u map.

60 [Tepeceuenue cdepsl 1 mapa ¢ mIockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bu 1 m300pakenue mapa.

61 [Tepeceuenue cdepsl 1 mapa ¢ mIockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bu 1 m300pakenue mapa.

62 Ypasuenune chepsl. [Lnomanes chepsl u ee yacTeid.

63 Cummetpusi cdepsl U 11apa.

64 CrepeoMeTpruyecKre 3aJauu Ha JOKa3aTeIbCTBO U BBIYMCICHHUE, CBS3aHHBIEC CO
cdepoii u mapom, NOCTPOSHUEM UX CEUYEHHUH MIOCKOCTHIO.

65 CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO U BBIYMCICHHUE, CBS3aHHBIEC CO
cdepoii u mapom, NOCTPOSHUEM UX CEUYEHHUH MIOCKOCTHIO.

66 [TpuknagHbIe 33129, CBSI3aHHBIE CO CHEPOl U MapoMm.

67 [ToBTOpEHUE: OKPYKHOCTH Ha IMJIOCKOCTH, BEIYMCICHHS B OKPY>KHOCTH,
CTaHJapTHBIE TTO100USI.

68 Paznuunbple KOMOMHAIIMY TeJl BpAIlleHUs] © MHOTOTPaHHHUKOB.

69 3amaun o Teme «Tena M MOBEPXHOCTH BPAIICHHSDY

70 3anaun no Teme «Tena M MOBEPXHOCTH BPAIICHUS»

71 KonTtpoabHnas padora Ne 4 «Tena m noBepXHOCTH BpalleHUsD)

[11omaau NOBEPXHOCTH M 00BEMBI KPYIJIBIX Tel — 94

72 O6wem nununapa. Teopema 06 o0beMe MPSIMOTo UJIHHAPA.

73 Brruucnenune o0beMOB TeN ¢ TOMOIIBIO OMpeieIeHHOro nHTerpaia. OobeM
KOHYCa.

74 [Tomaayu 60KOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHyecKHe 3a]auu, CBSI3aHHbIEC C BRIYMCICHHEM 00hEMOB IIHIIMHIPA,
KOHYCa.

76 [Tpuknagueie 3agaun 110 TeMe «OO0BEMBI M IUTONIAIA IOBEPXHOCTEH TEJl.

77 O06mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. [Tnomans cheps.
CrepeomMeTpuuecKre 3aJjau, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB I11apa,
IIIAPOBOT'0 CErMEHTA M [IAPOBOTO CEKTOPA.

78 [Tpuknagueie 3agaun 110 TeMe «OOBEMBI TEII», CBSI3aHHBIC C 00BEMOM IIIapa u

ionaapio cepbl. COOTHOMICHUS MEXIY TUIOIIAIMU TIOBEPXHOCTEH U
00BEéMaMH TTOTO0HBIX TEII.
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79 ITonoOHBbIe Tena B mpocTpaHcTBe. M3MeHeHne oobema npu 1noaoouu.
CrepeoMeTpuuecKre 3ajaui, CBI3aHHbBIE C BHIYMCIEHUEM 00bEMOB TEJ U
IJIOIIAIeH TOBEPXHOCTEH.

80 KontpoabHas padora Ne 5 «Iliiomaam noBepxXHocTH U 00beMbl KPYTJIbIX
T

JABuKeHus — Su

81 JIBxenus npoctpanctBa. OTobpaskeHus. J[BokeHHsS 1 paBEHCTBO PUTYD.
OOu1re cBOMCTBA IBUKCHH.

82 Bunbl nBrkeHmil: mapanienbHbli epeHoc, eHTpalbHasi CHMMETpPHS, 3epKalibHast
CUMMETPHsI, TOBOPOT BOKPYT MPSIMOIA.

83 [IpeobpazoBanns noxoodwus. [Ipsmas u chepa Ditnepa.

84 ['eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE JIBUXKCHUS.

85 KonTtposabHas padora Ne 6 «BeKTopbI B IPOCTPAHCTBE)

IloBTOpEHue, 00001IeHHEe U cUCTeMAaTH3anusl 3HaHui — 174

86 Ob6o0m1aroree MOBTOPEHKE MOHATHIA U METOI0B Kypca reomerpun 10-11 xmaccos,
cuctemarusanus 3HaHui: «[lapamieabHOCTh IPSIMBIX U MJIOCKOCTEHN B
IPOCTPAHCTBE»

87 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kmaccos,
cUCTEeMaTu3alus 3HaHUi: «BEKTOpHI B IPOCTPAHCTBE»

88 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHui: «BEeKTOphI B IPOCTPAHCTBE»

89 O6o061maroniee MOBTOPEHUE MOHIATHI U METOJI0B Kypca reomerpuu 10-11 kmaccos,
cucreMarusauus 3Hauui: «O0beM MHOTOrpaHHHUKA

90 O6o61maroniee MOBTOPEHUE MOHITHI U METOJ0B Kypca reometpuu 10-11 kimaccos,
cucremarusauus 3Hauui: «O0beM MHOTOrpaHHHUKA

91 O6o0maroiiee MOBTOPEHUE MOHATUIM U METOA0B Kypca reomerpuun 10-11 kmaccos,
cuctemarusanus 3HaHui: «Ilnomanyu noBepXHOCTH U 00HEMBI KPYTIIBIX TEJ»

92 O6o0061maroniee NOBTOPEHNUE MOHIATUH U METOJ0B Kypca reomerpuu 10-11 knaccos,
cuctemarusanus 3HaHui: «[lnomanu noBepXHOCTH U 00HEMBI KPYTIIBIX TEI»

93 HroroBasi KOHTpoJIbHasi padoTa

94 HTorosasi KOHTpOJIbHasI padoTa

95 [ToBTOpeHue, 00001IIeHNEe U CUCTEMATH3AITUS 3HAHHI.

96 HcTopus pa3BuUTHS CTEPEOMETPHH KaK HAYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHXKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHH.

97 HcTopus pa3BuUTHS CTEpEOMETPHH KaK HAYKH U € pOJib B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHH.

98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHHU
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

100 Hcrtopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

101 Hcrtopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

102 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

HTOI'O - 1024
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