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[NOACHUTEIJIBHA A 3AITMCKA

HOEJIN U3YUYEHW A YUEBHOT'O KYPCA

l'eomeTpusa sBisercs OAHMM M3 0a30BBIX KYpPCOB Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs, TaK Kak
obecnedrBaeT BOZMOKHOCTD H3YUCHHSI TUCIIUILTHH €CTECTBEHHOHAYTHOM HAPaBICHHOCTH U MPEAMETOB TYMaHHTAPHOTO
nukiaa. IlocKoNbKy JOTHYecKOoe MEIIIICHHE, (OpMUpPYEeMOe MpH H3YyYCHHH OOYyJalOIUMUCS MOHSTHHHBIX OCHOB
TEOMETPUH, TPH JOKA3aTEIbCTBE TEOPEM W TOCTPOCHUHM IIETIOYKU JIOTHUECKUX VYTBEPXKISCHUH TIPH pEIICHUU
reOMETPUYECKUX 3ajiad, YMEHHE BBIJIBUTaTbh M OMPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUH
3a/1a4 eCTECTBEHHOHAYYHOTO [IUKJIA, B YACTHOCTH (PU3MUECKUX 3a1ad.

Lenr ocBoeHmst mporpaMMmbl ydeOHOro Kypca «['eomeTpus» Ha yrayOJI€HHOM YpOBHE - pPa3BUTHE
MHINBUAYAIBHBIX CIIOCOOHOCTEH 00yJaromuxcs MpH U3YUYEeHWU TEOMETPHH, KaK COCTABIIOMICH IpeaMeTHOI obmacTh
«MatemaTka U MHGOpMaTHKa» depe3 o0ecrieueHre BO3MOXXHOCTH MPUOOPETEHUS W MCTIOIb30BaHMs Oojiee TIIyOOKHX
F€OMETPUUYECKUX 3HAHUHN U ACUCTBUH, CIeIM(PHUUHBIX TEOMETPUH, U HEOOXOIUMBIX JJis YCIIEITHOTO MPOQecCHOHATBEHOTO
00pa3oBaHMs, CBI3aHHOTO C HCIIOJF30BAHUEM MAaTEMATHKH.

[IpuoputeTHEIMU 3aadaMy Kypca T€OMETPHH Ha YIIIyONEHHOM YpOBHE, PACHIUPSIONIUMH ¥ YCHIMBAIOIIMMU
Kypc 0a30BOTO ypOBHS, SBIISIOTCS:

* pacIIHpeHHE MPEICTABICHUS O TCOMETPUHN KaK YaCTH MUPOBOH KyJIbTYpPhI H JOPMHUPOBAHNE OCO3HAHUS
B3aUMOCBSI3M T€OMETPUHU C OKPYKAIOIUM MUPOM;

* (bopMupoBaHHEe MpeacTaBICHHS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BAKHEHIINX MAaTEMATHUCCKUX MOJCINSX,
MTO3BOJISIONIMX OMUCHIBATH M M3YYaTh pa3HbIC SBICHIS OKPY)KAIOMIET0 MUPA; 3HAHIE MOHATHIHOTO aIapara 1o pas3aeiy
«CtepeoMeTpus» MKOIHHOTO Kypca TeOMETPUH;

* (hopMupOBaHHE YMEHHUS BIAJCTh OCHOBHBIMH IOHSATHSMHU O HPOCTPAHCTBEHHBIX (UTYpax M HX OCHOBHBIMH
CBOﬁCTBaMH; 3HaHUEC TEOPEM, q)OpMy.]'[ U YMCHHUC HUX INPUMCHATH, YMCHHA JOKa3bIBaTb TCOPEMbBI MW HAXOIUTH
HECTaHAAPTHBIE CIIOCOOBI peIeHHs 3a1ay;

* (bopMupoBaHHME yMEHUs pAacIo3HABATh HA YEPTEXkKax, MOJCISIX M B pPEAbHOM MHUpPE MHOTOTPAHHHKU U Tela
BpallleHUs; KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIENU;

* (opMmupoBaHMe TOHWUMAaHHA BO3MOXXHOCTH aKCHOMATHUCCKOTO IOCTPOCHUS MAaTEeMaTHUYECKHX TEOPHH;
(hopMupoBaHHE TOHUMAHHS POJIN aKCHOMATHKH TIPH POBEICHUH PACCYKICHUH;

* (opMupOBaHHE YMEHHUS BIAJETh METONAMH JOKA3aTENbCTB W AJITOPUTMOB PEIICHUS; YMEHUS HX IPUMEHSITH,
MPOBOJIUTh JIOKA3aTelbHbIE PACCYKACHHUS B XOJIe PEIICHHs] CTEPEOMETPHUYECKHX 3aJad W 3aJad C MNPAKTUYECKUM
colepkaHueM; (pOPMHPOBAHHE MPEICTABICHUS O HEOOXOIUMOCTH IOKA3aTeNbCTB MPU OOOCHOBAHMU MATEMAaTHYCCKUX
YTBEPXKACHUN U POJIM aKCUOMATUKU B MPOBEJACHUH JA€TYKTUBHBIX PACCYyKICHUMH;

* pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYalbHBIX M TBOPUYSCKUX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATCIIFHOW AaKTUBHOCTH, HCCJICIOBATCIBCKUX YMEHHHM, KPUTHYHOCTH MBIIIJICHHUS, HMHTEpPeca K H3YYCHHUIO
TEOMETPHUH;

* (opmupoBaHue (GpyHKIHOHATHLHOW TPaMOTHOCTH, PElIEBAaHTHON Te€OMETPUU: YMEHHUS Paclo3HAaBaTh MPOSBICHUS
T€OMETPUUYECKUX TIOHSTHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pEasbHBIX )KM3HEHHBIX CUTYalUIX U NPU U3YUSHUH IPYTUX
y4eOHBIX MPEeIMETOB, NPOSBICHHUS 3aBHCHMOCTEH H 3aKOHOMEPHOCTEH, MOIEIMPOBAHUS pPEaNbHBIX CHUTYaluWH,
HCCIIEIOBAHIS TOCTPOCHHBIX MOJENEH, MHTEPIPETAIINA OTyYCHHBIX PE3yIbTaTOB.

OcHOBHBIE cojiepxaTeibHble JHHUM Kypca «l'eomerpum» B 10—I11 kmaccax: «IIpsMble W IJIOCKOCTH B
MPOCTpPaHCTBE», «MHororpaHHukn», «Tena BpameHus», «BeKTOpbl U KOOPAWMHATH B MPOCTPAHCTBE», «J[BHKeHHS B

TPOCTPAHCTBEY.



CoopmynupoBanHoe B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTelIbHOM CTaHIApTe CpPEIHEro oouiero
oOpa3oBaHHs TPEOOBAHUE «YMETh OICPHPOBATH IMOHATHIMEY», PEJICBAHTHBIX T€OMETPHM Ha YTIyOJIEHHOM YPOBHE
oOydenust B10—11 KimaccaX, OTHOCHUTCS KO BCEM COAEp)KAaTEIbHBIM JIHHUSAM Yy4eOHOTO Kypca, a (OpMHpOBaHHE
JOTHYECKUX YMEHHUH pacrpenessieTcss He TOJBKO O COASpKATeIbHBIM JIMHUSAM, HO U 10 TogaMm oOyuenus. ConepxaHue
o0pa3oBaHMs, COOTBETCTBYIOLEC MPEJAMETHBIM pe3yjibTaTaM OCBOCHUs [IpuMepHOil pabouell MporpamMsl,
pactpeeIEHHBIM 0 roJlaM 00ydYeHUsI, CTPYKTYPHPOBAHO TaKUM 00pa30M, YTOOBI KO BCEM OCHOBHBIM, IPUHIIUITHATIHHBIM
BOIIpOCaM oOOydaromuecss o0pallajinch HEOJAHOKPATHO. DTO MO3BOJIIET OPTaHU30BAaTh OBIAJEHHE TEOMETPUUSCKUMHM
MOHATHSIMH ¥ HaBBIKAMH TIOCJIEIOBATEIBHO M IOCTYIMATEIBHO, ¢ COOMIOACHUEM MPHUHIUNA MPEEMCTBEHHOCTH, 2 HOBBIC
3HAHUS BKJIIOYATh B OOIIYIH0 CHCTEMY TE€OMETPHUYECKHX MPEJCTABICHUN OO0YYaOIIMXCs, pacuiupsisi ¥ yriayouss eé,
00pa3ys MPOYHbIe MHOKECTBEHHBIC CBS3H.

[Mepexom K U3YYCHUIO TEOMETPUH Ha YTIIyOIEHHOM YPOBHE TO3BOJISCT:

- c031aTh YCJIOBUS s AuddepeHuanuu o0yueHus, IOCTPOCHMSI HHINBUAYAILHBIX 00pa30BaTEIbHbBIX MPOrPaMM;
obecneunTs yriryOnEHHOE N3ydeHNEe TeOMETPHIH KaK COCTABISIONEeH yaeOHoro npenmeta «MaTeMaTnkay;,
- MOJATrOTOBUTH OOYYAIOMUXCS K MPOJOJDKCHUIO M3yUYSHHUS MaTEMaTHUKH C y4E€TOM BbIOOpa Oymyimed mpo deccuu,

obecreunBasi MPEEMCTBEHHOCTh MEX Iy OOIIUM U PO (heCcCHOHATBHBIM 00pa30BaHHUEM.

Mecto yuyeOHOTO Kypca B y4eOHOM IUIaHe
B VuebHOM miaHe Ha u3ydeHHe YriyOn€HHoOro kypca reomerpuun B 10—11 kmaccax OTBOAMTCS HE MeHee 3
y4eOHBIX YaCOB B HENEIIO B TCUCHHE KAXKIOro roja o0ydeHHUs, BCEro 3a JiBa rojia o0yueHus — He MeHee 204 y4eOHbIX

JacoB.

[InanupyeMblie ipeMETHBIC Pe3yIbTaThl OCBOeHUS [IpuMepHoil paboueii mporpaMmsl (TI0 ToaM 00yIeHHS)
OcBoeHune yueOHOTO Kypca «['eoMeTpusi» Ha ypOBHE CpeHEro o0Iero oopazoBaHus JOHKHO 00ecTieunBaTh

AOCTHUIKCHHUEC CICAYIOIUX MPECAMETHBIX OGpaSOBaTeHBHBIX PE3YyIbTATOB:

10 kmacc

* (CB000OAHO OIIEPHPOBATH OCHOBHBIMH MOHATHSIMU CTEPEOMETPHH MIPH PEIICHIH 3a1a4 U IPOBEICHUN
MaTeMaTUYECKHUX PACCYXKACHUH.

* IlpuMeHSITH aKCHOMBI CTEPEOMETPHUH H CIECICTBHUS U3 HUX MPH PEIICHHH T€OMETPUIECKHX 3a1ad.

+  KrnaccuduiupoBaTh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE; MIIOCKOCTEH B MPOCTPAHCTBE; MPSIMBIX U
ITOCKOCTEH B MMPOCTPAHCTBE.

*  CB00OAHO OIIEPUPOBATH MOHITHIMH, CBA3aHHBIMHU C YTJIAMHU B IPOCTPAHCTBE: MEXAY IPSMBIMH B IPOCTPAHCTBE;
MEXIY IPSMOH U TUIOCKOCTHIO.

*  CB00OZHO OTIEPHPOBATH MOHITHSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH.

*  CB000aHO pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIpH3Ma, MTUpaMH/Ia, PSAMOYTOJIbHBIN Mapasuieenumnes,
KyO0).

*  KnaccudunupoBaTh MHOTOIpaHHHUKH, BBIOHUpasi OCHOBAHMS JIJIS1 KJIACCU(DUKAIIIH.

* (CB00omHO OIIEPHPOBATH MOHITHAMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAHHHUKOB TUIOCKOCTBIO.

*  BHINONHATE HapaiebHOE, IIEHTPAIBFHOE U OPTOrOHAIBHOE MPOSKTHPOBAHUE QUTYP HA TUIOCKOCTD; BBITIOTHSITH

n300paxkeHus (GUryp Ha IIIOCKOCTH.



CTpouTh CEYCHUS MHOTOTPAHHUKOB Pa3IWYHBIMH METOJAMH, BBINIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PUCYHKOB IPOCTHIX O0BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHU3Y.

BrruuciasaTs niuomaan moBEpXHOCTEH MHOTOTPaHHHUKOB (MTpU3Ma, MUpaMHU/ia), TEOMETPUICCKUX TeJ ¢ MPUMEHEHHEM
¢dopmyt.

CB00OHO OTIEPUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE; IIEHTP, OCh M TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh
U TJIOCKOCTh CUMMETPHUU (DUTYPBI.

CB00OHO OTIEpHPOBATH MOHITHUSIMH, COOTBETCTBYIOIIIMMH BEKTOPAM M KOOPJIHHATAM B MPOCTPAHCTBE.

BrinonuaTs geficTBHS HaJ BEKTOPAMH.

Pemate 3amaum Ha [10Ka3aTENbCTBO MAaTEMaTHYECKMX OTHOIICHHM M HAXOXIEHHUE TE€OMETPUUECKUX BEJIWYHH,
MPUMEHSS W3BECTHBIE METOAbl NPH PEIICHUH MAaTeMaTHYEeCKHX 3allad IOBBIIICHHOTO M BBICOKOTO YPOBHS
CIIOKHOCTH.

[IpumensTe mpocTeimne TpOorpaMMHBIE CPENICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PENICHUH
CTEPEOMETPUUECKHUX 3aJ1ad.
U3Bnekatp, mpeoOpa3oBEIBATh U MHTSPIPETHPOBATH HH(GOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUICCKUX (QHUTypax,
MIPEJICTABJICHHYIO Ha YepTekKax U PUCYHKaX.

[IpumeHATh TONy4YeHHBbIE 3HAHMUS Ha TMPAKTUKE: CPaBHUBATh M aHAIM3UPOBATh peajibHble CUTYallUd, MPUMEHSAThH
M3y4YeHHBIC MTOHATHUS B MPOIECCE TIOUCKA PENICHUS MATEMAaTHIESCKH CPOPMYITUPOBAHHONW TIPOOIIEMBI, MOJIEITHPOBATh
peanbHBIC CUTYAIMH Ha SA3bIKE TEOMETPHUH, UCCIICI0BATh TIOCTPOCHHBIE MOJCIIN C UCIIOJIb30BAHUEM T€OMETPUIECKUX
MOHATUH U TEOpEM, amnmnapara aareOpbl; pemarth NPaKTHISCKHUE 3a/1a4H, CBSI3aHHbIC C HAXOXKICHUEM IT'€OMETPUIECKUX
BEJIUYMH.
HmeTs mpenctaBieHus 00 OCHOBHBIX JTamaxX pPa3BUTHS NEOMETPHHM KaK COCTaBHOM YacTH (yHIAaMEHTa Pa3BUTHUS

TEXHOJIOTHIL.

11 xmacc

CBO6OI{HO OonepupoBaTh IMOHATHAMH, CBA3AHHBIMU C HHHHHI{quCCKOﬁ, KOHUYECKOH U Cq)epI/I‘-ICCKOI\/'I

MOBEPXHOCTSAMHU; OOBSICHATH CTIOCOOBI TTOJTYICHHS.
OnepupoBaTh NOHATUSAMH, CBSI3aHHBIMH C TE€JIaMH BPAIlEHUS: IIIIIHHAPOM, KOHYCcOM, chepoii i mapom.

PacniozHaBaTh Tena BpameHus (IWIMHIP, KOHYC, cdepa U map) U 00bSICHATH CIIOCOOBI MO TyYSHHsI TNl BPAIlCHHUS.
Knaccudunupopars B3auMHOE pacnoioxeHne cheprl U MIOCKOCTH.

BerucnaTe BeNWYMHBI JJIEMEHTOB MHOTOTPAHHHKOB M TEJ BpALICHHUS, OOBEMBI M IUIOMAAHW IIOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJl BPALICHHS, TEOMETPUICCKIX TeJI C IPUMEHEHHEM (HOopMYIL.

CBoOOIHO oOmEpHpPOBAaTh TOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIIMSIMH TeJl BpalmICHHS ¥ MHOTOTPAHHHUKOB:
MHOTOTPAaHHUK, BIWCAHHBIA B cepy M OMUCAHHBIN OKONO cepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIH TEJO
BpalleHusl.

BBMuCIITE COOTHOMICHHUS MEXIY TUTOINAISME TOBEPXHOCTEH 1 00bEMaMU MOJOOHBIX TEIL.

N300paxars u3ydaemble (DUTYPHI; BBITOJNHATH (BBIHOCHBIC) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢uryp: BUI cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHHUS.

W3Biekath, HHTEPIPETHPOBATH U NMPEOOPA30BHIBATh HHGOPMAIUIO O MIPOCTPAHCTBEHHBIX T€OMETPUICCKIX (UTrypax,
MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKaX.

CB00OOIHO OTIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBITIOTHATH ONIepaIiuy HaJl BEKTOPaMHU.
3amaBaTh IOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CUCTEME KOOP/AMHAT.



. Pemartes TeoMmMeTpudeckue 3aJauyd Ha BBIYHCICHHE YIJOB MEXAY NPSIMBIMA M IUIOCKOCTSAMH; BBIYUCIICHHE
paccTOSIHUYM OT TOYKU J0 IUIOCKOCTH; B 1IEJIOM, HAa IPUMEHEHHE BEKTOPHO -KOOPANHATHOTO METO/1a TIPH PEIICHUH.

° CBO60}1HO OHCpI/IpOBaTB IIOHATUAMMU, CBA3aHHBIMU C IBUKCHHUEM B HpOCTpaHCTBe; 3HATb CBOfICTBa HBH)KGHHﬁ.

*  BBHINOJHATh W300paKEHUS MHOTOTPAHHHKOM ¥ TEJ BpalleHHWs MpH MNapajuleJbHOM IEPEeHOCE, LEHTPATbHON
CHMMETPUH, 3epKaJIbHOW CHMMETPHH, TIPU TIOBOPOTE BOKPYT MPSAMOIi; IpeoOpa3oBaHus 1o 100wus.

*  CTpouTb CeYeHUs MHOTOTPAHHUKOB M T€J BPaIllleHUS: ceueHus MWINHApa (TIapajuiebHO U
MEePICHANKYIIPHO OCH), CEUEHHs KOoHyca (MapajuleJbHOe OCHOBAHHIO W TPOXOJsIlee 4Yepe3 BEpIIMHY), CEUCHUs
mapa.

*  Hcnonp30BaTh METOJBI MOCTPOCHUSA CEUEHUN: METOJ CJIEI0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO] TIepeHoca
CEKYIIeH TI0CKOCTH.

*  Jloka3bIBaTh reOMETPUUYECKHUE YTBEPIKICHHUS.

e IIpuMeHATH reoMeTpuyecKkue (HaKTHl IS PEIICHHs CTEPEOMETPHUUICCKUX 3aad, MPE/IIToIaralonuX HeCKOJIbKO IIaroB
pelIeHus, eclI YCIOBHs IPUMEHEHUS 3aJaHbl B SBHON M HEIBHOM (opme.

*  Pemarts 3a1aun Ha JOKa3aTEIBCTBO MATEMATHUYECKUX OTHOIIEHUHN M HAXO0XKIEHNE T€OMETPUUECKUX BEIMYHUH.

e [lpuMeHATh TPOTpPaMMHBIC  CpPEICTBA W  OJJICKTPOHHO-KOMMYHUKAITMOHHBIE  CHUCTEMBI TIPU  PCIICHHH
CTEPEOMETPUUECKHUX 3aJ1ad.

o [IpuMeHATHh MOJyYCHHBIC 3HAHHWS HAa TNMPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH M OICHUBATH pEajibHbIC CHTYaIlUH;
MPUMEHATh WM3YYCHHBIE TIOHATHUS, TEOPEMbI, CBOWCTBa B TPOILECCE TIOWCKA PEIICHWS MaTeMaTHYECKH
chopMyTUpOBAaHHOW TPOOJIEMBI, MOICIUPOBATh peEaJbHBIC CHTYyallMd Ha s3BIKE TE€OMETPUH, HCCICI0BATh
MMOCTPOEHHBIC MOJIEJIM C HCIOJB30BaHUEM TEOMETPUYCCKUX TOHATHH W TEOpeM, ammapara ajreOpbl; pemiarth
MpaKkTUYECKUE 3a/1aui, CBA3aHHBIC C HAXOXKICHIUEM TeOMETPUUECKUX BEINYHH.

e HmeTh mpeacTaBiieHHss 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPHUM KaK COCTAaBHOW YacTH (pyHIaMEHTa pa3BUTHS

TEXHOJIOT UL,

COJEPXAHMUE YUEBHOI'O KYPCA (I10 T'OAAM OBYYEHUS) 10 xmace
[IpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TOHATHUS cTepeoMeTpuu. Touka, MpsMas, MI0CKOCTh, MPOCTpaHcTBO. [ToHATHE 00 aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIISJICTBHS U3 HUX.

B3anmHOe pacmionokeHue NpsMBIX B IPOCTPAHCTBE: mepeceKarIuecs, naparielbHbIe U
CKpemuBaronecss mnpsMble. [IpU3HAKM CKPEIIMBAIOMIMXCS MPSMBIX. [lapainenbHOCTh NPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: MapallieIbHBIE TPSMBIE B MPOCTPAHCTBE; MAPAITICIFHOCTE TPEX MPSMBIX; ITapajbIeNIbHOCTE HPSAMOM U
wiockocTH. IlapannensHoe U LeHTpaJIbHOE MIPOEKTUPOBaHUE, N300pakeHHe ¢uryp. OCHOBHBIE CBONWCTBA MapaylIeIbHOTO
npoekTupoBaHus. M3o0paxkeHue ¢puryp B mapamienbHOM NpoeKIUU. YTIIbl ¢ COHANPABICHHBIMU CTOPOHAMU; YTOJI MEXAY
OpSMBIMH B TPOCTPAaHCTBE. llapainenbHOCTh IUIOCKOCTEH: MapajuleibHBIC IUIOCKOCTH; CBOWCTBA IapalIebHBIX
wiockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (HUTYpPHl HA IDIOCKOCTH: TETPadlp, MapallielieMuIe; MTOCTPOCHHE

CCUCHMH.



[lepneHaUKYIAPHOCTS MPSMOH W IUIOCKOCTH: TEPHEHAUKYJIApPHBIE TPSIMBIE B TPOCTPAHCTBE, IPSIMBIC
napajuiefibHble U MEePHEeHANKYJISPHBIE K IUIOCKOCTH, MPU3HAK MEPHNEHANKYISIPHOCTH NPAMON M IJIOCKOCTH, TE€OpEMa O
MpsMOH NEePNEeHIUKYISPHON TI0cKocTU. OpTOroHalbHOE NPOeKTUpOoBaHue. [leprneHIuKyIsp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH /IO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 0 TIOCKOCTH, MPOEKIUs (PUTYPHI HA TUIOCKOCTH. [lepneHIuKyIsapH 0CcTh
MJIOCKOCTEW: MPU3HAK MEPIEeHIUKYIIPHOCTH JIBYX IMJIocKocTel. TeopeMa o TpEX nmepneHAuKyIsipax.

YTIIbl B IPOCTPAHCTBE: YrOJl MEXIYy NPSIMOW M TUIOCKOCTBHIO; JBYTPaHHBIA yroJ, TWHEWHBIM YroJ JBYTPaHHOTO
yria. Tpéxrpanuslii © MHOrorpaHHsle yribl. CBOHCTBa IUIOCKHMX YIJIOB MHOTrorpaHHoro yria. CBOWCTBa IUIOCKHX H

JBYTPAHHBIX YIJI0B TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB IS TPEXTPAaHHOTO YIJIA.

MHororpaHHuKu

Buzapl MHOTrOrpaHHHMKOB; pa3BEpTKa MHOrorpaHHuka. llpu3ma: u-yrojibHas mpu3Ma; mpsMas U HaKJIOHHAs
IpU3MBL; OOKOBasl U IOJIHAS MOBEPXHOCTH MpH3MEL. [lapannenenumnen, mpsIMOYTOIBHBINA MapaJuIeIeTIHIIe] ¥ €T0 CBONUCTBA.
Kparuaiimue myTd Ha TOBEpPXHOCTH MHOTOrpaHHHMKa. Teopema DOiinmepa. [IpoctpaHcTBeHHass Teopema Iludaropa.
[Mupamupa: u-yrompHas NOHpaMuAa; NpaBUiIbHas W ycedéHHas nupamuabl. CpolicTBa pébep M OOKOBBIX TpaHeit
HpaBHJ’IbHOﬁ nupamMuabl. HpaBI/IHbHLIQ MHOI'OIpaHHUKU: TpaBWJIbHAsA NpHU3Ma W IpaBUJIbHAsA MUpaMua; MpaBUJIbHAA
TpeyrojibHas MUpaMHulia U TPaBUIBHBIN TeTpa’ap; kyO. I[lpeacraBieHue o MpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JOJIeKa’Ap U UKOCAdIP.

Briuncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEbpa, nuaronanu, yriel. [Inomans 60koBo
MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMOK MPHU3MBI, IIJIOMAAh OCHOBAHHH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM
npu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPaBUIBHOM MHpaMuIbl, TeopeMa O IUIOUaAH yCeuyEHHOU
MUPaMUJIBbI.

CumMeTpus B IPOCTPAHCTBE. DIEMEHTHl CUMMETPHUH MPABUIbHBIX MHOTOTPaHHUKOB. CUMMETpHUS B NPAaBUIBHOM

MHOTOI'PaHHHUKE: CUMMETpPUS NapaljIesieNuIe1a, CAMMETPHS PaBUIIbHBIX MPU3M, CHMMETPUS IPaBUILHONW MUpPaMUIbI.

BexTopsl U KOOpPAUHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOpP B NPOCTPAHCTBE; HYJIEBOW BEKTOp, AJIMHA HEHYIEBOTNO BEKTOPA; BEKTOPBI KOJIIHHEAPHBIE,
COHaIPaBJICHHbIE U IIPOTUBOIIOIOXHO HAIPABIECHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. J[eMCTBUS ¢ BEKTOpAaMHU: CJIOKEHHUE
U BBIYUTaHHE BEKTOPOB; CyMMa HECKOJIbKMX BEKTOPOB; YMHOKEHHE BEKTOpa Ha 4uciio. CBOWCTBA CJIOKEHHUS BEKTOPOB.
CBoiicTBa yMHOEHUS BEeKTOpa Ha 4yucio. [loHsTHe KoMIUTaHapHbIe BEKTOPHI. [IpU3HaK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema o pa3ioKeHUHM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpsmoyronbHas
cucTteMa KoopauHAT B mpoctpaHcTBe. KoopaunaTtel BekTopa. CBsA3b MEXIY KOOPAMHATAMM BEKTOpa M KOOPAMHATaMU

TOYEK. YToJ MeXay BekTopaMu. CKalsipHOE NIPOU3BEACHUE BEKTOPOB.

11 kaace

Tena BpameHus

[MoustTHst: MIUHAPUYECKas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, C(hepruecKasi MOBEPXHOCTh, 00pa3yIoIIie
noBepxHOCcTel. Tema BpamieHus: MUIMHID, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxeHue chepsl u
IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Tes BpalleHWs Ha MIOCKOCTH. Pa3BépTka IuimHApa U
koHyca. CummeTtpus cepsl u mapa.

O0pém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTONBFHOTO MapajUIeNeNuIe a H
cneactBus u3 He€. OOBbEM NPSIMOW M HAKJIOHHOW MPU3MBI, IWIMHAPA, MUPaMHUAbl U KoHyca. O0BEM Iapa W mapoBOro

CETMCHTA.



KomOuHanuu Tea BpalieHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BnucanHas B HWIMHAP, ONUCAHHAS OKOJIO IIMUIMHApA.
IMepeceuenne chepsl m mapa ¢ mockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,
OTIFICAHHOTO OKOJIO C(pepHhl, Chephl, BIUCAHHOW B MHOTOTPAHHUK VI TEJIO BPAICHHUS.

[Tnomanar MOBEPXHOCTH IWIMHIpA, KOHYyca;, IUIOMaab cdepbl W e€ yactel; [logobue B mpoCTpaHCTBE.
OTtHomeHne 00BEMOB, TUIOINANIEH MOBEpPXHOCTEH MomoOHBIX ¢Guryp. IlpeobOpasoBanue momoOus, ToMoTeTHs. PerieHue
3a/1a4 Ha TUIOCKOCTH C UCTIOIh30BAHUEM CTEPECOMETPHUECKUX METOIOB.

[MocTpoeHue cevyeHnt MHOTOTPaHHUKOB U TEJI BPAIlCHUS: CCUCHUS NMIMHpa (MapauieIbHO U NEPICHANKYIIPHO
ocH), cedeHus KoHyca (mapajielbHOe OCHOBAHUIO M TPOXOJIAIICE Yepe3 BEPIINHY), CCUCHUS IIapa; METOBI IIOCTPOCHHUS

CEYEHUM: METOJI CJIEA0B, METO BHYTPEHHEIO IPOEKTUPOBAHHUS, METO/I [IEPEHOCA CEKYLIEH IIOCKOCTH.

BeKTOpI)I 1 KOOPAUHATHI B IIPOCTPAHCTBC
BeKTOpI)I B IPOCTPAHCTBE. OnepauHH HaJl BEKTOpaMHu. BeKTOpHO@ YMHOXEHUEC BEKTOPOB. CsolicTBa BEKTOPHOI'O
YMHOXKCHUS. HpﬂMoyI‘OJ'II)HaSI CUCTEMaAa KOOpAWHAT B HNPOCTPAHCTBE. KOOpI[I/IHaTI)I BEKTOpa. Paznoxenue BCKTOpa IO

6a3Hcy. KOOp)IPIHaTHO-BeKTOpHLIﬁ METOJ NPHU PCHICHUN TCOMECTPUICCKUX 3a1a4.

JIBmkeHUs B IPOCTPAHCTBE
HBwxenus npoctpanctBa. OtobpaxkeHus. [BuxeHus u paBeHCTBO ¢(uryp. OOmuime cBoicTBa ABMXKEHUA. Busl
JBIDKEHUW: TapajieIbHbId TEpeHoC, HEeHTpajbHas CUMMETpPHs, 3epKalibHas CHUMMETpHUS, MOBOPOT BOKPYT MPSMOil.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (110
I'OOJAM OBYYEHUA)

10 knacc (He menee 102 gacoB)

Ha3Banue
pa3aesa
(TembI) T pu— OcHoBHbBIE BH/IbI 1€ATEJIbHOCTH
Kypca yyammxcst
(koM4ecTBO
4acoB)
BBenenue OnpeaensiTe MWIOCKOCTh Kak QUTYpPY, B KOTOPOH
B OcHOBHbBIC NPOCTPAHCTBeHHbIe |[BBIIOIHACTCA INTAHUMCETPHA.
CTepeOMeTPH | durypel. JlenaTe TPOCTEHINME JIOTMYECKME BBIBOABI U3
10 IlonaTuss crepeomerpun: TOYKa,@KCHOMATUKH INIOCKOCTH.
(23 v) npsiMasi, IUIOCKOCTb, IPOCTPaHCTBO. IIPHBOAMTH —TPUMEPBI  PEANbHBIX  OOBEKTOB,

OCHOBHBIE NpaBUIA M300paKkeHHs HaWICATU3ALHMCH  KOTOPBIX  SIBISIOTCS ~ aKCHOMBI
PUCYHKE IIJIOCKOCTH, Iapajule/IbHbIX[TCOMETPHUH.

MPSIMBIX (oTpe3koB), cepenunpl  V3ydaTh, NPUMEHATH TPHHIMIBI TTOCTPOCHUS
OTpEe3Ka. CCYCHHUH.
IMousitug: NepeceKarouecs Hcnonb30BaTh 17151 TOCTPOEHUSI CEUEHUH METOJ

TIOCKOCTH, ICPECCKAIOIMCC IIpsMasi|CICIOB, MCTOA  BHYTPCHHCTO IMPOCKTUPOBAHUA,

1 IIJIOCKOCTD; METOJI TIEpeHOCa CeKYIIeH




MOJIYIPOCTPAHCTBO.
MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢uryp, HeCyIeCTBYIOINUX OOBEKTOB.
AKCHOMBI CTEpPEOMETPHH U
nepBble CaeJACTBUSA U3 HUX.
CriocoObI 3a1aHUs TPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHus NPSMBIX U
IIJIOCKOCTEMN.
Ceuennsi. M3o0paxenue ceueHui
nupaMuibl, Ky0a U IpU3MbI, KOTOpbIE

MPOXOAAT yepes ux péopa.
N306paxeHne nepeceveHus
MOJTYYCHHBIX TUTIOCKOCTEH.
PaCKpaHII/IBaHI/Ie IIOCTPOCHHBIX

CeUeHUIl pa3HbIMU [[BETAMH.

MeTon ciegoB Jsi MOCTPOEHUsI
ceyennil. CBolicTBa nepecedyeHUi
npssMbIX M Iuiockocteit. Iloctpoenue
CEYeHUH B mHUpaMuje, Kybe mo Tpém
pEbpax.

BBIHOCHBIX LIGpTC)KCﬁ H 3a1ucCh 1maroB

TOYKaM  Ha Coznanue
MMOCTPOCHUS.

IToBTOpEHUE
IJIAHUMETPHH.

Teopema 0 TPONOPUUOHATBHBIX
orpeskax. [lomobue TpeyroapHUKOB.
Teopema  Menemas. Pacuéter B
CEUYEHUSIX Ha BBIHOCHBIX YEPTEXKaX.

Hcropus pazBuTus I1aHUMETPUH

U CTEPEOMETPUH

IIJIOCKOCTH.

Pematrs  crepeomeTpuueckue  3amadydM:  Ha

OIMPCACIICHUEC BHAA CCUHCHHA W HAXOXICHHUC Cro

[IOILAH.

AKTyanu3upoBaThb (dakThI u METO/BI
[UIAHUMETPUHM, pEJIEeBaHTHbIE TeMe, MPOBOJUTH
aHAJIOTUM.

Hcnonb3oBaTh NpyU pelIEHUH 3aad CIEAYIOIINE
[IaHUMETpUYecKre (PaKThl U METO/bI:

Teopembr Qasleca W 0 NPONOPLMOHAIBHBIX
OoTpe3Kax. AJITOPUTM JEJIEHUS OTPe3Ka Ha U PaBHBIX
yacteil. Teopema Menenast.

PaBHOOEpeHHBIN TpeyroabHUK. PaBHOCTOPOHHUI
TPEYTrOJIbHUK. [IpsiMmoyronbHbIN TPEYroJIbHUK.
CBoICTBO cpeiHeN JTMHUU TpeyrojbHUKa. CBOHCTBO
OHCCeKTpUCHI yriia TpeyrojabHuKa. CBONCTBO MeanaH
TPEYrOJIbHUKA.

[Tpu3Haku mogo0us TPEyroIbHUKOB.

ITonyyaTs npeacTaBjeHnst 00 OCHOBHBIX 3Tamax
pa3BUTHSL  TE€OMETPUU COCTaBHOM

Kak qaCTu

(¢yHIaMeHTa pa3BUTHS TEXHOIOTUN

Pacmoyio;KeH We

B3aunmMmHoe

MpsAMbIX B

NPOCTPAaHCTB

(

B3anmHOe pacnosiokeHue MpsMbIX
B IpocTpaHcTBe. CKpeluBaromumecs
npsiMbie. [[pu3HaKM CKpEenMBaOIINXCS

[IPSIMBIX.

[TapanienbHble psSIMbIE B

KnaccupuuupoBars B3aUMHOE PACTIOJIOKECHUE
MPSAMBIX B IPOCTPAHCTBE, WILIIOCTPUPYSI PUCYHKAMU
Y IPUBOJS IPUMEPBI U3 PEATBHOM JKU3HU.

Joka3piBaTh TEOpEMY O CYLIECTBOBAHMM U

CAUHCTBCHHOCTH




©)

[IPOCTPAHCTBE. Teopema 0
CYIIECTBOBAHUH U €IUHCTBEHHOCTH
[IPSAMOI napajuleJIbHON JAHHOU
MpsSIMOM, TPOXOIAIICH dYepe3 TOUKY
[MPOCTPAaHCTBA W HE JIeXKallel Ha
maHHON MIPSIMOM. Jlemma 0
[EPECCYCHUN MapalICIbHbIX IPSIMBIX
10CKOCThI0. [lapamienbHOCTE  Tpex
MPSIMBIX. Teopema 0 TPEX|
MapajuieIbHbIX MPSIMBIX.

Teopema o ckpemuBaronuxcs
MPSIMBIX.

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaieIbHOIO
MIPOCKTUPOBAHUS.

300paskeHue  pas3HbIX

buryp B
MapayieIbHON MPOEKIUH.
LenTpanbHas npoeKLHs.
Vron c COHaINpaBJICHHBIMU

CTOpPOHAMHM. YTOJI MEXKIY IPSIMBIMU.

3ajmaud HaA  J10Ka3aTelbCTBO U
HCCIIeIOBaHUeE, CBSI3aHHBIC v
pacrosoKeHueM MIPSIMBIX B
[POCTPAHCTBE

MapaJiJIeIbHON MPSIMOM, TPOXOJAIIEH 4Yepe3 TOUKY
[IPOCTPAHCTBA U HE JICXKAILIEW Ha JPYrou IpPsMOU;
JIeMMy O  [EpEeCEUYECHHUM  IUIOCKOCTH  JIBYMS
[apajUIeJIbHBIMU  IPSAMBIMH; TEOpEMY O TpEX
MapajieNbHbIX NPSIMBIX.

Joka3bIBaTh MIPU3HAK CKpeIIMBAIOLINXCSA

[PSIMBIX, TEOPEMY O CKPEIIUBAIOIIUXCS MPSMBIX.

Jloka3pIBaTh TEOpEMY O PABEHCTBE YIJIOB C
COHANPABJICHHBIMU CTOPOHAMH.

OO0BbACHATH, UYTO HA3bIBAECTCS MApaUICIbHBIM U
[IEHTPATBHBIM TPOCKTUPOBAHUEM U KaK BBHITTOJTHSICTCS
[MPOEKTHPOBaHUE QUTYP HA IIOCKOCTD.

Jloka3pIBaTh CBOMCTBaA napasieabHOro
[MPOCKTUPOBAHMUSI.

HN300paxaTh B nmapayiebHON MPOEKIINU pa3HbIe
reOMETPUYECKUE (QUTYPHI.

Pematbp  crepeomeTpuueckue

3aga4u Ha

JJ0Ka3aTCjIbCTBO M HCCICAOBAHHEC, CBsIA3aHHBIC C

PACITIOJIOKCHUCM NIPAMBIX B ITPOCTPAHCTBE.
HpOBO}II/ITB A0Ka3aTCJIbHBIC PACCYXKACHUS IIPHU

PEIICHUN T'COMCTPHYCCKUX 3aaayd, CBIA3aHHBIX CO

B3aMMHBIM pacrosoxeHuemM IPSIMBIX B
[IPOCTPAHCTBE.

CpaBHuUBaTh, aHAJIU3UPOBATHL W OLECHMBAThH
YTBEPKACHUS C

KOPPEKTHBIX M HEKOPPEKTHBIX PACCYX ACHUN.

LETbIO BBISIBJICHUS JIOTUYECKHU
MogaeaupoBaTh peajabHbe CUTYallUH, CBS3aHHBIC

CO  B3aWMMHBIM  PACIOJIOKEHHEM  MPSIMBIX B
[MPOCTPAHCTBE, HA SI3BIKE T€OMETPHUHU.
HccaenoBarnb

IMOCTPOCHHBIC MOACIN C

WCIIOJIB30BAHUEM  T'C€OMETPHUYCCKUX  TOHATHH |

TeopeM, amnmnapara aareopbl, HU(PPOBBIX PECYPCOB.
IMonyuyaTh mpeacTaBJieHHe O

[IEHTPAJILHOM NPOEKTUPOBAHUU M 00 UCTOPUH paboT

110 TCOPHUHU IICPCIICKTHUBbBI

MapaJjieans

IlonsTus: IapaJjICIIbHOCTDb

KanaccudunupoBath B3auMHOE




HOCTb

PACIIOJIOKCHUC HpﬂMOI\/'I u IIJIOCKOCTH B

NPAMBIX H [IPOCTPAHCTBE, IPUBOJSI COOTBETCTBYIOILUE ITPUMEPHI
IVIOCKOCTEeH 13 peaIbHOM KU3HU.
B @®opMyJIHPOBATh ONPEICICHUE MNapalIeIbHbIX
NPOCTPAHCTB [PSIMON U MJIOCKOCTH.
e Jloka3pIBaTh IpU3HAK O  IApaAJUICIBHOCTH
84) MPSIMON Y TUIOCKOCTH B MTPOCTPAHCTRBE. IPSIMOM M IUIOCKOCTH; CBOMCTBAa I1apajuIeIbHOCTH
[Ipu3Hak napayieabHOCTH NPSAMONIPAMON U IUIOCKOCTH.
1% IJIOCKOCTH. CpoiictBa) Pemarnb CTEPEOMETPUUECKUE 3a/1a4u
apajyieIbHOCTH npsIMOH UBBIYMCIEHUS M  JOKa3aTeJbCTBO, CBSI3aHHBIE C
[JIOCKOCTH. [MapaJlJIeIbBHOCTBI0  NPSAMBIX M IUIOCKOCTEW B
['eomerpuueckue 3a/1a4u HA|[IPOCTPAHCTBE.
BBIUKMCICHUE W JIOKa3aTelIbcTBO,| PemaTh NpakTHYeCKHe 3aJadyd Ha IOCTPOEHHUE
CBA3aHHBIE C  NapauIeIbHOCTHIO|CEUECHUIN Ha yeprexax TeTpa’Ipa u
PSIMBIX u IUIOCKOCTEN BIapaJuIeIeIUIIE A,
[IPOCTPAHCTBE. Pemathb crepeoMeTpudecKue 3a1auu, CBA3aHHBIC
IMoctpoenue CEYCHHS,|C IIOCTPOECHUEM CEUEHUHN INIOCKOCTBIO.
[IPOXOJALIEr0 uepe3 JaHHywo npsmyro| IIpoBoaurts JIOTUYECKU KOPPEKTHbIE
Ha YePTEXKE W MapaUICITBLHOTO APYTOM|IOKA3aTEIbHbIE  PACCYXKICHWS  NIPU  PEIICHUHU
[IPSIMOM. Pacuér OTHOULIEHHUI. [€OMETPUUECKUX 3a7a4 CBSI3aHHBIX c
[TapannenbHas MPOEKITHS,1aPAJIEIBHOCTBIO MIJIOCKOCTEH.
MPUMEHCHHE [Tl TOCTpoeHHs ceueHni| CpaBHMBaTh M aHAJIM3UPOBATh  pEajbHBIC
KyOa U mapajjienenumnesa. CUTYaLlUH, CBSI3aHHBIE C MapaJUIeIbHOCTBIO NMPSAMON U
CpoiicTBa mapamienenunena MIUIOCKOCTH B INPOCTPAHCTBE;  MOJEJHPOBATh
[IPU3MBL. peanbHble CUTYallUH, CBSI3aHHBIE C apaJlIeIbHOCTHIO
[TapannenbHble IUIOCKOCTH.[IPSIMOM M IUIOCKOCTH B IPOCTPAHCTBE, HA S3BIKE
[lpu3Haky  napauieIbHOCTH  ABYX[T€OMETPUU
[JIOCKOCTEN. Teopema 0
MapajuleIbHOCTH M €AUHCTBEHHOCTHU
[JIOCKOCTH, TPOXOJAIIEN YEPE3 TOUKY,
HE MIPUHAJICKAITYIO TAHHOU
[JIOCKOCTH U CJIEJICTBUS U3 HEE.
CaolicTBa HapaIesbHbIX
[UIOCKOCTEH: 0  NapajuleJIbHOCTU
PSIMBIX nepeceueHus pu
[IEPECEUEHUN  [BYX  IapajuIeIbHBIX
[UIOCKOCTEN TpeTbei; 00 oTpe3kax
rapajIeIbHbBIX IPSIMBIX,
BaKITIOYEHHBIX MEXKY MapajieIbHbIMU
[JIOCKOCTSIMU; O MEPECEUECHUN IPAMON
C JIBYMsI HapaJiyIeIbHBIMU
[JIOCKOCTSIMU
Ilepnenau | Tloropenue: Teopema ITudaropa Ha AKTyanu3upoBarb (bakThI u METO/IbI
KYJISIPHOCTD IUIOCKOCTH, [NIAHUMETPHUH, PEJIEBAHTHBIE TEME,
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HpﬂMl)IX %
IJIOCKOCTEH
B
NMPOCTPAHCTB
e

(25 9)

TPUTOHOMETPUS
MPSIMOYTOJIbHOTO
TpEyTOJbHUKA.
CaoiicTBa Ky0a u
MPSIMOYTOJILHOTO NapasuielienuIea.
Brruncnenue AMH OTPE3KOB B KyOe
u IPSIMOYTOJIbHOM
napauiesIenumee.
[lepneHquKyIIpHOCT TPSIMON U
IUIOCKOCTH. [Ipusnax
MEPHNEHAUKYISAPHOCTH NPSIMOM U
IJIOCKOCTH. Teopema 0
CYILIECTBOBaHUU u
€IUHCTBEHHOCTHU MPSMOW,
MPOXOSIIEH yepes
MIPOCTPAHCTBA u

TOYKY

NEPIEHIUKYIISPHON K
IIJIOCKOCTH. [Inockoctn u
NEepHeHIUKYJSIpHbIE UM MpsAMas B
MHOTOT'paHHUKAX.

[lepnienaukymnsp u
HAKJIOHHAS.

[locTpoeHne neprneHanKyIsIpa u3

TOYKH HaA IMPAMYIO.

Teopema 0 TPEX
MEepIeHIUKYIIpax (mpsimast u
oOpatHas).

Yron MEXIY

CKPEIIMBAIOIIMMICS IPSMBIMH.
[Touck nepneHIuKYISIPHBIX MPSIMBIX
C TIOMOIIIBIO MEePIIEHIUKYISIPHBIX
IIJIOCKOCTEN
OpTroronansHoe

MIPOEKTUPOBAHHUE.

[Toctpoenue ceuennii kyoa,
MIPU3MBI, MPaBHJIbHOM
MTUPAMHTBI c MIOMOLIBIO

OpTOFOHaHLHOﬁ ITPOCKIHHU.

CummeTpusi B TIPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[ImockocTu CUMMETPUI B

MHOTOorpanuukax. IIpuzHak

IMpOBOAUTDb aHAJIOTHH.

DopMyJIUPOBATH onpe/eJieHUs:
MEPIEeHIUKYITPHBIX MPSIMBIX B
MIPOCTPAHCTBE; ompeneneHne MIPSIMOH,
NEPIEHIUKYIISAPHOM K IIJIOCKOCTH.

Jloka3bIBaTh: JEMMY 0
NEPHNCHANKYIAPHOCTU ABYX nmapauiCJIbHbIX

NpSIMBIX K TPETbEM NPSMOM; TEOPEMBI O CBSI3U

MEXAYy MapajuIebHOCTBIO  MPSAMBIX U HX
NEPIEHIUKYISIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOIILYIO
NpU3HAK  MEPHEHAUKYJISIPHOCTH  MpPAMOH U
IUIOCKOCTH; TEOpPEMY O CYLIECTBOBAHHU U

€IMHCTBEHHOCTH TMPAMOM, TMPOXOIsIIerd uepe3
JAHHYI0 TOYKY U IEpIEHIUKYJISIPHOH K IaHHOU
IJIOCKOCTH.
HN3o00paxkarh B3aMMHO
NEPIEHIUKYIISPHBIE IPSIMYIO U IIJIOCKOCTb.
DopMyJIHPOBATH CBOMCTBO
NEPIEHIUKYJIISPA 110 OTHOIIEHUIO K IUIOCKOCTH.
IMoayyars  mpeacTaBjeHHEe O  3HAYCHUHU
NEPIIEHANKYISIpa JUIA JIPYruX oOjacTeid HayKu

(¢pu3uka, sHepreTHuka, Jia3epHble TEXHOJIOTHH), B

peanpHOM  KU3HM  (TEXHHKA,  OKpYXKaromas
00CTaHOBKA).

Jloka3pIBaTh  YTBEpXKICHUS, CBS3aHHbBIE C
MPOEKIUEN MPAMOM Ha IUIOCKOCTb,

HENEPIEHIUKYIISIPHYIO K 3TOH IPSAMOM.

Jloka3pIBaTh TEOpEMY O TPEX MEPIEHIUKYIIpax
u TeopeMy OOpaTHyl0O TeopeMe O  Tpéx
MEePIeHIUKYISIpax.

IMMonyyats mpeacraBjieHHe 00 OPTOrOHAIBHOM
MIPOEKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O NPOEKIUHU TOYKH Ha
NPSIMYIO.

Pemath crepeoMeTpuueckue 3aaun, CBsI3aHHbIC
C MEPIECHANKYISPHOCTBIO MPSIMOM U INIOCKOCTH.

Pemats mnpukiagHele 3aJadyM, CBA3aHHBIE C
HaXOXXIACHUCM I'€COMECTPHUICCKUX BECJIUYNH.

Pematb crepeoMeTpuuecKue 3aaul, CBsI3aHHBIC
TPEX
HaXO0XJIACHUEM

c MIpUMEHEHHEM TEOpPEMBbI 0

HEePIEHANKYIISIPaX,
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MEPICHIUKYIIPHOCTH  MpSMON U
[JIOCKOCTHU KaK CJIEJACTBUE CUMMETPHH.
[IpaBuibHbIE MHOTOrpaHHUKM Pacuér
PACCTOSTHUM OT TOYKH JO TIJIOCKOCTH.
Crioco0bl OMYCTUTH MEePIEHIUKYISIPHI:
CUMMCTPHA, CABUT

TOYKH oo

napajuieibHON  npsMoil. Crasur 1o

HemapaJuieIbHON MPSIMON, M3MEHEHHE

PaCCTOSIHUM, MOCTPOCHUEM MPOEKIUA.
CpaBHUBATH U AHAJM3UPOBATH
VTBEP)KICHUS C 1EJbI0 BBIBICHUS JIOTUYECKU
KOPPEKTHBIX 1 HEKOPPEKTHBIX PACCYKICHUM.
AHaJIM3MpPOBATh M MOJEJMPOBATH Ha S3bIKE
CBsA3aHHBIEC C

rCOMECTpUHU PCAJIbHBIC CUTYyallUu,

MCPICHANKYIAPHOCTBIO HpﬂMOﬁ u IIJIOCKOCTH,

HNCCJIEI0BATD ITIOCTPOCHHBIE MOACIIN, B TOM YHUCIIC U

paccTosHU C MCTIOJB30BaHUEM armapaTa anreopsl
Yrasl n
paccrosinus (16
q)
AKTYyaJu3upoBaTh (baKThI u METObI
[JIAHUMETPUHU, PEJICBAaHTHbIE TeME, IPOBOJIUTH
AHAJIOTHH.
[ToBTOpEHME: yroma Mexayl @DopmMyJMpoOBATh OMNpENIEICHHUE JABYTPAHHOTO
MPSIMBIMU Ha IJIOCKOCTH,|yTJIa.
TPUTOHOMETPUS B  Npou3BONBLHOM| JloKa3bIBATH CBOMCTBO  paBEHCTBa  BCEX
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.  [TMHEHHBIX YIJIOB IBYIPAaHHOTO yTJa.
[ToBTOpEHME: yToJa mexnyl KiuaccmpuumupoBaTrh  AByrpaHHblE  yIJbI B
CKpPEUIUBAIOIIUMUCS  TPSMBIMH  BBABUCHUMOCTH OT UX TPaIyCHOU MEPHI.
MIPOCTPAHCTBE. I'eomerpuueckre, DopmMyJaUPOBATH oTpesiesieHre B3aHMHO
METOABbl BBIYUCIICHHUS YIJIa MEXKIY[IEPICHANKYISIPHBIX TIIOCKOCTEH.
MPSIMBIMUA B MHOTOTPaHHHKAX. Jloka3bIBaTh TeopemMy 0 MpU3HaKe

JByrpannusii  yroin.  CBOWCTBO

JIMHEHMHBIX YIVIOB IByTPAaHHOTO yTJIa.
[lepnenaukynsipHbie

[JIOCKOCTH.

CaoiicTBa B3aUMHO
MEePIEHIUKYISPHBIX INTIOCKOCTEH.
[Ipu3Hak nepneHAuKyISpHOCTH
IJIOCKOCTEN; TeopeMa O MpsIMO
MepecevyeHus IByX IIOCKOCTEN

MepHIEHIUKYIISPHBIX TpeThei
MJIOCKOCTH.

IIpssMOyTONIBHBIN

napasieNenumnes; Kyo; n3sMepeHus,

CBOMCTBA MPAMOYTOJIEHOIO

NEePIECHANKYIIPHOCTH ABYX IUIOCKOCTEH.
®opMyIHpOBaTh CIEJACTBUE (M3 NIpHU3HAKA) O
KOTOpas

MCPICHAUKYJIAPHOCTHU IIJIOCKOCTH,

[IEPIICHINKYIIIpPHA MIPSIMOM, o KOTOpOH
[1EPECEKAIOTCS JABE INIOCKOCTH, 3TU IIOCKOCTSAM.
Jloka3pIBaTh YTBEPXKICHHA O €ro CBOWMCTBAX;
TEOpEMY M CJIEACTBHE U3 HeE O JUaroHaysx
[IPSAMOYTOJIHOTO NTapasuIeIICIUIEaa.
Pematb crepeoMeTpuUYECKUE 3a/1a4M, CBA3aHHbBIC
C NEpPHEHAUKYJSIPHOCTh IPSAMBIX M IUIOCKOCTEH,

HCIIOJIb3YS IIJIAHUMCTPUYCCKUC (baKTBI 1 MCTOBI.

HpOBO)II/ITI) JIOTHYCCKHU KOPPCKTHLBIC
JIO0Ka3aTCIIbHBIC PaCCy K ACHUA npu peuicHnn
TCOMETPUUICCKUX 3aaay, CBsI3aHHBIX C

napaJuieJICrnumneaa. TeopeMa 0

[EPIEHIUKYIISIPHOCTBIO MIIOCKOCTEH.
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JruaroHain IMpsAMOYT'OJIBHOT'O
napajieNieluIe1a u caeACTBUE U3 Hee.
CrepeomeTpuueckue u
[PUKJIAIHbIE 3a/1aud, CBSI3aHHBIE CO
B3aMMHBIM PACMOJI0KEHUEM MPSAMBIX U
[JIOCKOCTH.
[ToBTOpEHUE: CKpelLIMBatOLIUECs
npsiMble, TapaJuIeNbHbIE TNIOCKOCTH B
CTaHAAPTHBIX MHOI'OI'paHHUKAX.

[Tapa mnapamienbHBIX TUIOCKOCTEH

Ha CKpCIIMBAOIINXCA IMPAMBIX,
PaCCTOSAHUC MCKY]
CKpCIIUBAOIIUMHACA IIpsAMBIMHU B

[IPOCTBIX CUTYALUSAX.

OnyckaHue neprneHauKyIIsapoB,
BBIYUCIICHUE PACCTOSHUN OT TOUYKH
J10 TOYKH; IPSAMOM; INIOCKOCTH.

Brruncnenue paccTosiHuN MEXIy
CKPELIMBAOIIUMUCS MIPSIMBIMHU C
ITOMOIIBIO NEPIEHANKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIl yroja, HEpaBEHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.
Teopema

[Mudaropa, TeopeMsl

KOCHHYCOB u CHUHYCOB

yria.

TUTST
TPEXTPAHHOTO DIIEMEHTBI
cheprueckoi TEOMETPUHU:

rcoAC3NYCCKUC JIMHUH Ha 3emie

AHaJIM3MPOBATh U MO/IEJTUPOBATH Ha
SI3bIKE TEOMETPUM peajbHbIC CUTYalllH, CBS3aHHBIC C
MEPIEeHINKYISIPHOCTHIO MPSMBIX U TUIOCKOCTEH.
HcciienoBaTb TOCTPOEHHBIE MOJCIH, B TOM
qrCIie ¥ C UCIIOIh30BAaHUEM armrapara anreopsl.
Pemats mnpuknagHbple 3a7aydd, CBSI3aHHbBIE C

HAXOXKACHUCM I'COMCTPUYICCKUX BCIINUYNH

MHuororpaun
HUKH
(79)

CucreMaTu3anus 3HAHUU:
MHOrOTpaHHUK M €r0  3JIEMEHTHI.
[Tupamupa. Bungr MUPaAMUL.

[ IpaBuibHas nupamuza.
IIpusma. Ilpsamas u

Padorarh, ¢ ydeOHUKOM: 3a/laBaThb BOMPOCHI,
JeJIaTh 3aMCUYaHusd, KOMMCHTapI/II/I.

AHAIU3MPOBATH PEUICHUE 33/1aUU.

PucoBartn

BBIITYKJIBIC MHOT'OrpaHHUKHN C

3a1aHHbIMH CBOﬁCTBaMH; BOCCTaHaBJINBATDH
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HakKJIOHHas npu3Msl. [IpaBunbHas
npusma. [Ipsamoit mapannenenunen,

MPSIMOYTOJIBHBIN MapalljiesienuIie],
KyO.

Brinykiibie MHOT'OTPaHHUKH.
Teopema Oiinepa. IlpaBuwibHblE U

MMOJIYIIPAaBHUJIbHBIC MHOT'OT'PpaHHHUKN

0OIIMIA BUJ BBITYKJIOIO MHOTOTPaHHUKA 1O JIBYM €r0

[TPOEKIIMSAM.

Jloxa3biBaTh CBOICTBa BBIIIYKJIOT O
MHOI'OTpaHHUKA.

PucoBaTh BBITYKIIbIE MHOTOTPAaHHUKHM C Pa3HOU
DIIIEPOBON XapaKTEepUCTUKOM; HccJIe10BaTh
BO3MOXHOCTHU MOJIy4YCHHUS pe3ynbTara pu
BAPBUPOBAHHUM JIAHHBIX.

Jloka3pIBaTh CBOICTBa IIPABUJIBHBIX
MHOTOTPaHHUKOB. IlnanupoBaTe  MOCTpPOCHME

MPAaBIJIbHBIX MHOTOTPAHHMKOB Ha TOBEPXHOCTAX
PYTUX MPaBUJIbHBIX MHOTOTPAHHUKOB

BexkTopnl
MPOCTPAHCTB €
(12 v)

B

IToHsATHEe BEeKTOpa Ha MIOCKOCTH U
B [IPOCTPAHCTBE.

Cymma ¥ pa3HOCTb BEKTOPOB,
[IPAaBUJIIO napajienenumnesaa,
YMHOKEHHE  BEKTOpa Ha  4YHCIIO,

pa3nokeHue BEKTOopa Mo 0a3ucy Tpéx

BCKTOPOB, HC JICXKAIIUX B OL[HOﬁ
[JIOCKOCTH.
CkanspHoe MIPOU3BEICHUE,

BBIUMCIICHUE yTrila MEXy BEKTOpaMH B
[IPOCTPAHCTBE.
[Ipocrenmme 3a1auu ¢ BEKTOPAMHU

AKTyanu3upoBarb (bakThI 51 METO/bI
[UIAHUMETPUM, PEJIEBAHTHBIE TEME, IPOBOAUTH
aQHAJIOTHUH.

OnepupoBarh  NOHATHSAAMH:  BEKTOp  Ha
[JIOCKOCTA W B IPOCTPAHCTBE; KOMIUIAHAPHBIC
BEeKTOphl.  [IpUBOAMTH  mpUMEpHl  (PU3UUECKUX

BEKTOPHBIX BEJIMYMH.

OcBauBarh MnpaBuiia BBINOJHEHUS JEUCTBHIA
CJIOKEHHMSI M BBIUMTAHUS BEKTOPOB, YMHOXKEHUS
BEKTOpPA HA YUCJIO.

Jloka3pIBaTh IIPU3HAK KOMIUIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOpPEMY O pa3JO0KEHUU IHOOO0ro
BEKTOpa 10 TpEM JAaHHBIM HEKOMIUIAHAPHBIM
BEKTOPAM.

IIpuMeHATH INpaBWIa BBIIOJIHEHUS JACHCTBUU
CJIOKEHHMSI W BBIUMTAHUS BEKTOPOB, YMHOKEHHUS
BEKTOPA HA YMCJIO NPH PELICHUH 3a/1a4.

HaxomuTh KOOpIMHATBI BEKTOpa B JIAHHOM
0a3uce ¥ CTPOUTH BEKTOP IO €ro KOOpAUHATAM.

BcecnoMHuTH

OnpeaACIICHUC CKaJISIPHOT'O

YMHOKCHUA U €T'O CBOMCTBA. Beranuciars ¢ IIOMOIIIBIO

yIiabl
MEXJy HUMH, YCTaHaBJIMBAaTh MEPIEHAMKYISIPHOCTD

CKaJSIPHOTO YMHOXXEHUSI JUJTMHBI BEKTOPOB,
BEKTOPOB.
AHATU3UPOBATH U MOJIEJIMPOBATH Ha

A3BIKC TCOMETPUHU PCAJIBHBIC CUTYyaAllU, CBA3aHHEBIC C

(1)I/I3I/I'-I€CKI/IMI/I BCKTOPHBIMU
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BEJIMYMHAMM.

Hcnonb30BaTh Mpu pelIeHUH 3a7a4, CBS3aHHBIX
C BEKTOpaMH B NPOCTPAHCTBE, IUIAHUMETPUUYCCKUE
(aKThl ¥ METOBI

I[loBTOpEHUE,
0000menue
1]
cHUCTeMaTH3a

U SHAHUI
(5 9)

Ceuenus MHOT'OTPaHHUKOB:
CTaHJApPTHBIE MHOIOIPAaHHUKH, METOJ
CIIEI0OB, CTaHIAPTHBIE  IIJIOCKOCTH,
[IepeceyeHus MPSMBIX U IUIOCKOCTEN
ITapasienbHble IPSMBIE U
IUIOCKOCTH: NapAJUICIIBHBIC CCUCHU,
pacy€T OTHOILIEHUMN, YIIIBI MEXKAY
CKPEIIMBAOIIMMHUCS NPSIMBIMHU.
[lepneH UKy pHBIE TIPSIMBIE U
IUIOCKOCTHU: CTaHAAPTHBIE Naphl
MEPIEHIUKYISPHBIX IIJIOCKOCTEN U
IIPSIMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB, TEOpEMa O TPEX
MEPIEHIUKYJIISPaxX, BBIYUCICHUS

JJIMH B MHOTI'OT'paHHHKaXx

CB000aHO OnIepupPOBATH NOHATHAMMU
0TOOpa’keHUE TPOCTPAHCTBA Ha ceOs, JBUIKEHUE
MPOCTPAHCTBA; IICHTpajbHas, OceBas M 3epKajabHas
CUMMETpPHH, TMapajljieIbHbI MEPEHOC; PaBEHCTBO M
nonobue puryp.

Jloka3pIBaTh  yTBEPXKIACHUS O TOM, 4YTO
[IEHTpajbHasi, OcCeBasi M 3€pKalbHAas CHUMMETPUH,
MapajuleNbHBI  MEePeHOC SBISIOTCS JIBUIKCHUSIMHU.
BoinosHAaTh npeodpa3zoBaHus MOI00USI.

OnepupoBaTh NOHATHAMHU: TpsMmas u cdepa
Ditnepa.

Pemartnb reoOMEeTpUYECKUe 3a/1aun C
MCIIOJIb30BAHUEM JIBUKEHUH.

Hcnonb3oBaTh mpu pelIeHUU 3a1ad JIBHIKEHUS
[IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHMBATBh U AaHAJM3UPOBATH YTBEP)KACHUS C

[[EJIbI0  BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKIACHUN.

HccaenoBaTh MOCTPOSHHBIE MOJICTIH.

Hcnosb30BaTh HU(POBLIE pecypehbl
11 knacc (ne menee 102 4)

Ha3Banue
pa3jaesia (TemMbl)
OcHOBHbBIE BH/bI IATEJIbHOCTH
Kypca OcHoOBHOE cojlep:KaHue
y4anuuxcst

(koIM4YeCcTBO
4acoB)
AHaJIUTHYECKAsA
reoMeTpus AkTyanmu3upoBaTh  (aKTBl M METOJBI
(159) IToBTOpEHUE: KOOPAUHATEI BEKTOPAIUIAHUMETPUH, PEICBAHTHBIE TEME, IPOBOAUTH

[IPOCTPAHCTBE.

ITPOXOJSIIEH Yepes3 IBE TOUKH.

Ha IUIOCKOCTH M B THPOCTPAHCTBE,
CKaJIsIpHOE TPOU3BEJECHUE BEKTOPOB,
BBHIYMCIICHUE YIJIa MEXK]ly BEKTOpPaMH B
VYpaBHEeHHE TIPAMOW,

dHaJIO0T 1.

CBoauTrb  JEHCTBUS C  BEKTOpaMH K

QHAJIOTUYHBIM JICCTBUAM C UX KOOPAMHATAMHU.
BcecnomuuThb

OIPECACIICHUC CKaJIsIPpHOT'O

YMHOXKCHUA U €O
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VYpaBHEHHE IIOCKOCTH, HOpMaJb,
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
BekropHoe nmpousseaeHue.
JInnelinble HEpaBEHCTBA, JIMHENHOE
IporpaMMHpOBaHNE AHATTUTHUYECKUE
METO/BbI pacyéra yria Mexay
NPSMBIMH U TUIOCKOCTSIMU B
MHoOrorpasHukax. @opmyia
paccTOsiHUS OT TOYKH /10 IUIOCKOCTH B
KOOpJMHAaTax.
HaxoxneHnne pacCTOSSHUI OT TOUKH
10 TIOCKOCTH B KyO€ W TpaBUIBHOU
nupamuse

CBOMCTBA. BBIUHCIATHL C IMOMOIIBIO CKaJIsIpHOT'O

YTIIBI
MIEPIEHUKYJIAPHOCTD

YMHOXCHHUA JJIWMHBI BEKTOPOB, MCXKIOY

HUMH, YCTaHABJIUBATH
BEKTOPOB.
BbiBoguThL  ypaBHEHHE  IUIOCKOCTH U
(dbopMyIly pacCTOSTHUSI OT TOYKH JI0 TUIOCKOCTH.
Pemarp 3amauu, codyetas KOOpJIAMHATHBIA WU
BEKTOPHBINA METOBI.
IHpoBoauTs JIOTHYECKHU KOPPEKTHBIE
N0Ka3aTeJIbHbIe PACCYKAEHHUs] TIPU PEIICHUH
FEOMETPUYECKUX  3a7a4  Ha  NIPUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO/IA.
AHAIU3MPOBATh U MOJIEJTUPOBATH
Ha S3bIKE TEOMETPUU pealibHble CHUTYyalluH,
CBSI3aHHBIE BEKTOPAMH M KOOPJUHATAMH.
HccaienoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YKCJIC U C UCIIOJIb30BAaHUEM alllapara ajareopsbl.
Hcnosib30BaTh KOMIBIOTEPHBIE TPOTPAMMBI.
3HAKOMHTBCH C

UCTOpPHEH  pa3BUTHUSA

MaTEMaTHUKHU

IHoBTOpEHHUE,
o0o0menue u
CHCTeMATH3Al U
3Hanui (15 yacos)

Ceuenus MHOT'OTPaHHUKOB:

CTaHJapPTHbIE MHOTIOTPaHHUKH, METOJ

CIIEI0OB, CTaHAAPTHBIE IUIOCKOCTH,

[IepeCceyeHus MPSIMBIX U IUNIOCKOCTEHN

[TapannenbHble IPSMBIE U

IUIOCKOCTH: NTapAJUICJIbHBIE CCUCHNS,
pacy€T OTHOLIEHUMN, YIIIbI MEXKIY
CKpEIIMBAIOUIMMUCS MPAMBIMU
IlepneHquKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIE MaphI
MEPNEHAUKYISAPHBIX IIJIOCKOCTEN U
IPSIMBIX, CAMMETPUH

MHOTOTPaHHUKOB, TEOpEMaA O TpeX

NIEPIEHIUKYIApax,

CTpouth ceueHusl.

Pemath crepeoMeTpuyecKkue 3aJaud  Ha|
TOKa3aTeTbCTBO MAaTeMAaTUYECKHX OTHOIICHHH,
HAXO0X/ICHHE TEOMETPUUYECKUX BEIWYUH (JITUH,
VTJIOB, TIJIOIIAIeH, 00BEMOB).

HUcnouab3oBaTrh pu pelIeHnH
CTEPEOMETPUUYECKHUX 3a7a4 IUIAHUMETPUYECKUE
(baKThl U METOIBI.

IIpoBoauTH JIOTUYECKU KOPPEKTHBIC
nmoKazaTeJIbHbIE PACCYKIEHUS TMPU PEIICHUU
CTEPEOMETPUUECKHX 3a/1a4.

CpaBHUBATH U AHAJM3UPOBATH pEATbHBIC
CUTyallih W  BBIABISATH  BO3MOXHOCTH €€
MOJICTTUPOBAHUS Ha SI3bIKE TEOMETPUHU.

MopaenupoBaTh peajgbHYIO CHUTYyalMIO Ha

SA3BIKC TCOMECTPUHN U
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BbIYUCJICHHUA JJIMH B MHOI'OI'paHHUKaX

IloBTOpEHME: IJI0Iaau
MHOTOYTOJIbHUKOB,  (OPMYJBI ISt
JI01a1eH, COOOpaXKEHUs MOA00uUS.

[Tmomanu CEUCHUH
MHOT'OTPaHHUKOB: IJI0IA I

[MIOBEPXHOCTEMN, pa3pe3aHusi Ha YacTH,
cooOpakeHUs MTOA00HUS

HCCJICeA0BATHL IIOCTPOCHHBIE MOJACIH, B TOM
YHCJIC U C UCITOJIB30BAHUEM aIlliapara anre6pH.
Hcnoan3oBaTh KOMIIBIOTCPHBIC IIPOTrpaMMbl

[IpU PEIICHUHU 3a/1ay.

O0BéM
MHOTOIPaHHUKA
(17 )

O06béM Tena. O6beM
NPSIMOYTOJIBHOTO TIapalIeNIeTUIIe/Ia.
3agaun 00 yaBOeHHH Kyba, O
KBaJpaType Kyba; o TPUCEKIINH YTIia.

CrepeoMeTpuyecKue 3a1a4H,
CBsI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO TTapajlIeIIeUIIe/Ia.

[TpuknagHbie 3a1a49M, CBI3aHHBIE C
BBIUMCIICHUEM
MPSIMOYTOJIBHOTO TIapalIeNIeTUIIe/1a.

OO0BEM NPsAMOIA TPU3MBI.

CrepeomeTpryieckue 3aJ1auH,
CBSI3aHHBIC C BBIYHCICHHEM OOBEMOB
[IPSAMOI

MIPU3MBI. [Tpuknaansle

3aJauM, CBS3aHHBIE C O0OBLEMOM

[IPSIMOM IIPU3MBI.
00BEMOB

Brruucnenune TeN C

MMOMOIIBIO OHpGI[GJIéHHOFO HHTCrpaja.

O6BEM HaKJIOHHOU MIPU3MBI,
UPAMHUJIBL.

@®opmyna o0bEéMa  MUPAMUIBL
OTHOlIEHUE O0BEMOB MHUPAMHI C

OOIINM YTJIOM.
CrepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE ¢ 00BEMAaMU HAKJIOHHOM
MPU3MBI, TUPAMUJIBL.
[Tpuknagneie

3aga4nu 110 TEME

«OO0BEMEI TEII»,

o0BéMa

CBo0oaqHO omepupoBaTh  NOHATHSIMM:
00BEM Tena, 00BEM MPSMOYTOJIBLHOTO
napasuiesienumesa.

@®opMyJHpPOBaTHL  OCHOBHBIE  CBOWCTBA
00BEMOB.

Jloka3bIBaTh Teopemy 00 00BEME

MPSMOYTOJILHOTO Tapajulesienumneaa, CaelICTBUs
13 HeE.
Pa3pe3aTp MHOrOTpaHHMKH, NEPEKIAIbIBAThH
JaCTH.
Pemarn

CTCPCOMETPUICCKHUC 3aaa4u,

CBA3aHHbBIC c BBIYHCIICHUEM 00bEMa
MPSAMOYTOJIBHOIO NapajuleeNnuneaa, IpU3Mbl.
CpaBHUBATBH M aHAJM3HPOBATh
YTBEPKICHUSI C LIEJbI0 BBISIBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PaCCyKICHUH.
AHaJM3MPOBATh U MOAEJIUPOBATH
Ha SI3bIKE TE€OMETPUU peajbHble CUTYallUH,
CBS3aHHBIE C  O0BEMOM  NPSAMOYTOJIBHOIO
rapajuiesIenuIea, Ipu3Mbl, MIMPaMUIBL.
HccaenoBarh NOCTPOEHHBIE MOJEIU, B TOM
YHCJIE U C CIIOJIb30BAaHUEM armapara ajireopsl.
BbiBoauTH OCHOBHYIO UHTETPAIbHYIO
(bopMy1y A BEIYUCIEHUS] 00BEMOB TeII.
Jloka3pIBaTh TEOpeMy 00 00BEME
HAaKJIOHHOM IIPU3Mbl Ha INPUMEPE TPEYrOJbHOU

[PU3MBI U JUISI IPOU3BOJIBHON TIPU3MBI.

Jloka3pIBaTh TEOpEMY: 00 00BEME
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CBsSI3aHHBIE C OOBEMOM HAKIOHHON
[IPU3MBbI, TUPAMUIBI.

[Tpumenenue 00BEMOB.
BrrarcieHue PacCTOSTHUS 10
[JIOCKOCTH

nupaMubl, GOpMyIUpPOBaTh CIEACTBUS U3 HeEe:

00BEM  yceu€HHOW mUpamMuabl.  BwIBOAUTH

dbopMyIy ISt BRIYUCICHHUSI 00BEMOB yCEUEHHOM
TTAPAMH/TBI

Tena BpaimeHus.
(24 v)

HI/IHHHI{pI/I‘ICCKaﬂ IMOBCPXHOCTD,
o0pa3yromre NUIUHAPUIECKOM

MIOBEPXHOCTH.

Humuuaap.  llpsamoit  xpyrosow
MHap.  Iliomans  mosepxHOCTH
LINHApPA.

Konunueckas IIOBEPXHOCTb,
oOpasyrouiue KOHMYECKOH
[TOBEPXHOCTH. Komnyec. Ceuenue

KOHYCa IUIOCKOCTBIO, IapaJlIeIbHOU
[JIOCKOCTH OCHOBaHHUS. YCEeUEHHBIHN

KoHyc. M300pakeHHMEe KOHYCOB U
YCEUEHHBIX KOHYCOB.
[Tnomans GOKOBOM MOBEPXHOCTH H

MMOJIHOM MOBEPXHOCTHU KOHYCA.

CrepeomMeTpruyuecKre 3aJadyd  Ha
TOKa3aTeIbCTBO U BBIUMCIICHHUE,
[OCTPOCHHEM  CEUEHUN  LMIMHApPA,
KOHYCa.

[IpuknanHele 3aqauu, CBSI3aHHBIC C
[ITHHIPOM

Cdepa u map.

[lepeceuenne cdepsl W mapa ¢
10cKocThi0. Kacanue mapa u cdepsl
[UIOCKOCTBI0. Buig u  m3o0pakeHue
rapa.
cheprr.  [lnomans
chepsl 1 e€ yacTei.

YpaBHeHue

CummeTpust cdepsl U mapa.
CrepeomeTpuueckue 3ajauyd  Ha

JIOKa3aTCJIIbCTBO n BBIYMCIICHUC,

CBsA3aHHBIE CcO cdepoil U mAapowm,
ceueHui

MMOCTPOCHHUEM nx

IIJIOCKOCTBIO.

CBoboano NMOHATHAMM .

HUWINHAPpHUYICCKAasd

oOnepupoBaTh
IMOBEPXHOCTb, HWIAHJP.
M3y4yaTh criocoObl OMyYeHUs UIUHAPUIECKON

MMOBEPXHOCTH, IIJIMHJIPA.

HN3o00paxkaTs LWIMHIPD U €r0  CEUYEHUs
[JIOCKOCTBIO.
CBo0onHO  omepupoBaTb  NOHATHAMM:

KOHUYCCKAsA ITOBCPXHOCTb, KOHYC, yceqéHHLIﬁ

KOHYC. Nzyuath crocoObI MOJTy4YeHHUS

KOHUYECKOM MOBEPXHOCTH, KOHYCA.
HN300paxxkaTh KOHYC H €ro  CEYCHMS

[UIOCKOCTBIO, MPOXOAAIIEH 4Yepe3 ocb, U

IIJIOCKOCTBIO, HepHeHHHKYHHpHOﬁ K OCH.

BoiBoauTh  (opMynbl Ay BBIYMCIIEHUS
OOKOBOW W  TONHOW  MOBEPXHOCTEH  Ten
BpAILICHHUS.

Pematnb CTEPEOMETPUUECKHE 3a1a4u,

CBSI3aHHBIE C TEJaMU BpaILCHUS, HAXOXKJICHUEM
romaad OOKOBOW U TIOJTHOM TIOBEPXHOCTH,
[MOCTPOEHUEM CEUCHUM.

Hcnonb3oBarh  1pu  pemieHUH  3aj1ad
[JIaHUMETPUUYECKHUE (PAKThl U METOJIBI.
CpaBHHUBaATh u aHAJIN3UPOBATH

VTBEPIKIIEHUSI C UENBIO BBISBICHUS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUH.
AHAJTU3NPOBATH U MOJEJTHPOBATDH HA SI3bIKE
FCOMCTPHUH PCAJBHBIC CUTyallUU, CBSA3AHHBIC C
KOHYCOM U IIWJIHHIPOM.
HccaenoBaTh MOCTPOSHHBIE MOJIEIH, B TOM
YHCJIC U C UCITOJIB30BAHUECM aIlliapaTa aHFC6pLI
AKTyaJau3upoBaTh  (HaKThI

u METOObI

MJIAaHUMCTPUU, PCIICBAHTHBIC TCMC,
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[TpuxknanHeie 3a]1a4H,
CBsI3aHHBIE CO c(pepoil u mapom.
[ToBTOpEHME: OKPYKHOCTb
Ha IIIIOCKOCTH, BBIYUCIICHUA B
OKPY’KHOCTH, CTaHJapTHBIE

nogoous

Pa3znuunble KOMOMHAIMY TeNBparL
MHOTOIPAaHHUKOB.

3amaun o teme «Tena u
MOBEPXHOCTH BPAILICHHSI

NPOBOIUTH AHAJIOTHH.
CBoOonHo onepupoBaTh
NOHATHSAMU: cdepa W Imap, LEHTP, PaaAHYC,

nuameTp cgepsl U mapa.

HccaenoBarh B3aMMHOE
pacrnosiokeHue cepsl U IIOCKOCTH.
®opMy.THPOBATH orpenieleHne

KacaTeJIbHOM IJIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOWCTBE W
MPHU3HAKE KacaTeIbHOM IMTOCKOCTH.
BeiBomuTh QopMyny JUIsi BBIYMCIEHUS
wiomaau cepsl uepe3 paguyc cepsl.
Pemate  cTepeoMeTpuueckue
chepoit wm

HaXOXJICHHeM Iiomaan chepsl U e€ yacrtew,

3aj1a4H,
CBSI3aHHBIE  CO 1apom,
MOCTPOCHUEM CEUCHHIA Cephl U miapa.
AHAJTH3UPOBATH U MOJIEJTMPOBATH
Ha S3bIKC TEOMETPUHU peajbHbIC CHTYaIlUH,
CBSI3aHHBIE C IMAPOM U C(HEepoid.
Pemarts mnpocteie 3aaaum,
urypupyror
BpallCHUA 1 MHOI'OI'PaHHUKOB.

B KOTOPBIX
KOMOMHAIINA TEN

Hcnonb3oBaTh 1pu  peumieHUH 3ajad,
CBSI3aHHBIX CO cthepoit u mapom,
TUTAaHUMETpUYecKue (HaKkThl 1 METOIBI.

Pemats,  crepeomeTpuueckue  3adaud,

CBsA3aHHBIC C TCJIaMU BpalllCHUA,

IIOCTPOCHUCM CEYCHUM Tell BpamcHusda, ¢

KOMOWHAIUSIMH TEJ BpallEHUs U
MHOTOI'PaHHUKOB.

IIpoBoauTh,  JOTMYECKH  KOPPEKTHBIE
J0Ka3aTebHbIC paccykaeHus npu

pEIIeHUH TeOMETPUUECKUX 3a]ad, CBSI3aHHBIX
C MEPIECHAUKYISPHOCTBIO TNIOCKOCTEM.
AHAaMTM3MpPOBATHL U MOAEJMPOBATH Ha
SI3bIKE T€OMETPUHN pPealibHble CUTYallUH,CBSI3aHE
MHOT'OrpaHHHUKaMH.
HccnenoBatb TNOCTPOCHHBIE MOJEIH, B
TOM YHCJI€ U C UCTIOJIb30BAHUEM
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armapara anreOpel.

Iaomaau
MOBEPXHOCTH U
00BbEMBI KPYIJIBIX
Tea (9 )

O0béM 1mnuHApa. Teopema 00
00BEME TPSAMOTO IIUIHHIIPA.

IImomanu OOKOBOM M  MOJHON
MOBEPXHOCTH LIWJIMH/IPA.

Brruncnenue 00BEMOB  TEl C
MMOMOIIBIO ONPEICIEHHOTO0 HHTETpaia.
OO0BEM KOHYyCA.

I[Imomanu OOKOBOM M MOJHOH
MMOBEPXHOCTH KOHYCA.

CrepeoMeTpruyeCKHe 3a1a9H,
CBSI3aHHBIE C BBIYHCIIEHHEM 00BEMOB
WIMH]IPA, KOHYCA.

[Tpuknagueie TEME

«OOBEMBI U TUIONMIAIA TOBEPXHOCTEH

3aJadyd 1o

Tel.

O0BEM mIapa ¥ MIAPOBOTO CEKTOPA.
Teopema 00 o0véme mapa. [lnomans
cthepsl.

CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYUCICHHEM 00HbEMOB
mapa, ImapoBOro CerMeHTa,
[IIApOBOTO CEKTOpa.

[Ipuknaguele 3agauyd MO TEMeE
«OO0BEMBI TEII», CBI3aHHEIC C 00BEMOM
[1apa U IIOHIabio0 cepshl.

COOTHOMICHUSI MEXAY TUIOIIASIMH
MOBEPXHOCTEH M 00BEMaMU MOAOOHBIX
Tel.

[TonoOHbBIE TeNa B MPOCTPAHCTBE.

N3menenue 00bEMa ipu mo100uu.

CrepeoMeTpuyeckue 3a1auH,
CBSI3aHHBIE C BBIYUCICHHEM 00BbEMOB

TeJ ¥ TUIOIAeH TOBEPXHOCTEH

CBo0ogHo omepupoBaTb  NOHATHSIMHU:
00BEM Tena, TII0IAlb TOBEPXHOCTH.

@®opMyJHpOBaTHL  OCHOBHBIE  CBOWCTBA
00BEMOB.

Jloka3pIBaTh  TeopeMbl: 00  00BEME
muMHapa; o0 o0béme KoHyca. BbIBOIMTBH

(dbopMyIbl Ui BBIYUCIECHUS 00BEMA yCEUEHHOTO
KOHYcCa.

HccaenoBaTh NMOCTPOEHHBIE MOJEIH, B TOM
qrClie ¥ C UCIIOIb30BAaHUEM arrapara anreopsl.

3HATh BO3MOXKHOCTH peElIeHMs] 3a7ad Ha
[IOCTPOCHME  IIMPKYJEM U  JIMHEHWKOH, O
KJIACCUYECKUX Hepa3pelInMbIX 3a/1a4ax.

CBo0oaqHO omepupoBaTh  NOHATHSMM:
[IApOBOM CErMEHT, IIAPOBOM CJIOH, MIapOBOMU
OCHOBaHME U  BBICOTA

CEKTOp, CEerMeHTa,

OCHOBAHHE U BHICOTA IIIAPOBOTO CJIOSI.
bopmyITbI
IIApOBOTO  CETMEHTA,

BniBoauTh JUIST  HAXOXKICHUSA

00BEMOB IapOBOTO
CeKTopa, IIomaan chepsl.
Jloka3pIBaTh TEOpeMy 00 00BEMeE mapa.
Pemarsn

CTCPCOMETPUICCKHUC 3aaa4u,

CBsI3aHHBIE C O00BEMOM  Imapa, IIAPOBOTO

CETMEHTa,

chepsl.
CpaBHuBaTH u

IIAPOBOTO  CEKTOpa,  IUIOMIAJBIO
aHAJM3HPOBATH
VTBEPKICHUSI C IENbI0 BBISBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUH.
AHaJIM3MPOBATH U MOJIEJIMPOBATH HA S3BIKE
reOMETPUH peallbHbIE CUTYalliH, CBS3aHHBIC C
00BEMOM I1apa, MapoOBOTO CETMEHTA, IIapOBOTO
CErMEeHTa, TUIOIIAJbI0 CEpHI.
TOHSITHEM :

Cgo0oaHo onepupoBaTh

Mo J00HBIE TeJla B IPOCTPAHCTBE.
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Boruncaste 00bEMBI TE€T € MOMOIIBIO
OIPEACIEHHOI0 UHTErpaa.

Pematrp crepeoMmerpuueckue  3agauu,
CBSI3aHHBIE C  COOTHOUICHHSIMH  MEXKIY
IUIOMIAISIMA  TIOBEPXHOCTEH U oOBEMaMu
OIO00HBIX TEJl.

IIpoBoauTh,  JIOTHUYECKH  KOPPEKTHBIC
A0Ka3aTeJIbHbIe PACCYKICHHUS IIPU PEILIEHUN
FeOMETPUYECKUX  3aJay, CBSI3aHHBIX C
BBIYHCIICHUEM OOBEMOB TN C TOMOIIBIO
ONpEeNIEEHHOTO NHTErpaa, HaXO0KJECHUEM
COOTHOIIEHUS MEXITY IJIOIIAAIMHU
MOBEPXHOCTEH U 00bEMaMU MOIOOHBIX TEIL.

AHAJIM3UPOBATh U MOJEJIUPOBATH
Ha S3BIKE TE€OMETPUU pPEAIbHBIE CHUTYaLUH,
CBS3aHHBIE C O0BEMAMHM U TOBEPXHOCTSIMHU
TeJl, Ha JOKa3aTeJIbCTBO M HA HAXOXKICHUE
reOMETPUYECKUX BEJIMYUH
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JIBH:KeHMsI
(5w

JBr>keHus MPOCTPAHCTBA.

OTto0pakeHus. JIBUKESHHUS u
paBeHCcTBO Quryp. O0mue cBoiicTBa

JIBW>KEHUW. BUIBI JBUKEHUN : TTapajl

HepeHoc, LIEHTpaJIbHas
CUMMETPUSI, 3epKaJibHas
CUMMETpUSI, IIOBOPOT  BOKpPYT

npsimoit. [IpeobpazoBanust mompoous.

[psmas u cdepa Ditnepa.
l'eomerpuueckue 3agauv  Ha

IMPUMCHCHUC IBUKCHUA

CBoOoaHoO onepupoBaTh
MOHSATHSIMU . oToOpakeHue
MPOCTPAHCTBA Ha ce0st, JIB>KCHUE

IIPOCTPAHCTBA,; LHCHTpaJIbHAa4, ocCcBasd )51

3epKajibHasi ~ CUMMETPUH,  NapaAJIICIbHBINA
MIEPEHOC; PABEHCTBO U 1oj100ue Guryp.

I[OKaSI)IBaTb YTBCPKACHUA O TOM, 4YTO

HCHTpalbHasd, oceBas n 3CpKaJibHad
CUMMCTPUHU, HapaHHeHBHBIﬁ MEPCHOC
ABIISAKOTCA JABUXKCHUSAMMU. BuInoJHATH

npeoOpa3oBaHusl MO00MS.

OnepupoBaTh, NOHATUSIMU: TIpsMas |
chepa Ditnepa.

Pemats  reomerpuueckue 3ajaud C
WCIIOJIb30BAHUEM JIBUKEHUH.

Hcnonb3oBarh Ipu pelIeHUH  3aj1ad
JBUKEHUS IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaThH U aHAJIN3MPOBaTh
YTBEPKACHUS C LIEIBIO BBIABICHUS JOTMYECKUK
HEKOPPEKTHBIX PACCYKICHUN.

HccnenoBarh MoCTpOEHHBIE MOJIEIH.

HUcnonb3oBarh uudgposbie

pecypchbl
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IToBTOpEHHUE,
0000menue u
CHCTeMaTH3alusA
3Hanui (17 9)

O06o0maroree MMOBTOPEHUE
MOHATUH  H METOZ0OB Kypca
reoOMEeTPUHI 10-11 KJIACCOB,

cucTeMaTH3aIus 3HaHUH.

Hcropus pa3sBUTHUA
CTEPEOMETPHUH KaK HAyKU U €€ pojb
B pa3BUTHH COBPEMEHHBIX
WHXKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUH

Pemathb CTCPCOMETPUUCCKHUE 3aga4yu Ha
J0Ka3aTCJIbCTBO MAaTCMATHYCCKUX OTHOLHGHPIfI,

HaXO0XJIeHUE
rCOMETPHUUICCKHUX BCIINYUH (I[J'II/IH, YTIJ0B,
momasei, 00bEMOB).

HUcnonb3oBarh npu pelIeHun
CTEPEOMETPUUECKUX 3a1au

IIAHUMCETPHUUICCKUC q)aKTBI 1 MCTOAHEI.

IIpoBoauTh  JOTMYECKHM  KOPPEKTHBIE
JIOKa3aTeNIbHBIE PACCYKIACHUS IIPU PELICHUU
CTCPCOMETPUUCCKUX W  [HNIAHUMETPUUCCKUX
3a1ad4.

CpaBHUBATDH M aHAJM3MPOBAThH
PCaIbHBIC CUTyaluu u BBISABJIIATH
BO3MOJKHOCTb €€ MOJCIMPOBAHMS Ha S3bIKE
TE€OMETPHH.

MogaeanpoBarb pealbHyIO0

CUTYyalluroO Ha SA3BIKC TeoOMCTPHUU u

HCCIEA0BATHL IIOCTPOCHHBIC MOJCIHW, B TOM

gyucieé MW C HUCHONB30BaHHMEM  ammapara
anreOpsl.
Hcnoab3oBaTh KOMITBIOTEPHBIC

IIPOrpaMMBbl IIPU PELICHUH 3a]ad.

[Monyyars mpeacraBjieHHe O T€OMETPUH
KaK O pa3BUBAIOLIEHCA HayKe, HCCIEIYIOIIEH
OKPYXaIOIIUHA MUP, CBA3AHHOW C pEeAbHBIMU
00BeKTaMH, MOMOTAIOIEH PEeluTh peaabHbIe
JKU3HEHHBIE CUTyallud O POJIM CTEPEOMETPUHU

B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

23




IMoypounoe niianupoanne 'EOMETPHUSA, 10 knacce

(34 B Heae10, 34 yueOHBIX Heeu, UTOro - 102 )

No Jlama Tema ypoka
n/n | IThan ‘ Dakm
Bsenenue B crepeomerpuio -239

1 I neoens OCHOBHbIE MpaBUIia H300PAKEHHS Ha PUCYHKE TIOCKOCTH, MApaIeIbHBIX IPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka.

2 [MousiTHS CTEpeOMETPUH: TOUKA, MPsMasi, IIIOCKOCTh, MIPOCTPaHCTBO. OCHOBHEIC TPaBUIIa
M300paXeHMsI Ha PUCYHKE TUIOCKOCTH, MTApPaJICIbHBIX MPSMBIX (OTPE3KOB), CEpeIMHbI
OTpe3Ka.

3 [MousTHst: mepecekaroImuecs MIOCKOCTH, TIEPECEKAIOIINECS MPsSIMast U TUIOCKOCTE;
HOJYIPOCTPaHCTRBO.

4 2 nedenn [ToHsATHA: IepecekarImecs MIOCKOCTH, TePECEKArOIIHecs MPSIMast U INIOCKOCTh;
MOJTYITPOCTPAHCTBO.

S MHoTOrpaHHUKH, H300paKeHNE TPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECVYIIECTBYIOIHUX 00BEKTOB.

6 MHororpanHUKH, H300pa’keHNE TPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMINX 00OBEKTOB.

7 3 nedens AKCHOMBI CTEDEOMETPHH M IIEPBEIE CIEACTBYS M3 HUX.

8 AKCHOMBI CTEPEOMETPHH U NIEPBhIE CIEJCTBHS U3 HUX.

9 AKCHOMBI CTEPEOMETPHH U IEPBhIC clencTBU U3 HUuX. CriocoOb! 3a0aHus MpsIMBIX U
IJIOCKOCTEH B ipocTpancTBe. O003HAYCHHUS NMPSAMBIX U IJIOCKOCTEH.

Uy 4 neoens N3obpaxkenne ceueHnit mupaMuibl, KyOa U MPHU3MBI, KOTOPBIE IPOXOJAT Yepe3 ux pedpa.
N3obpakeHue mepecedeHus MOJyUYSHHBIX IIOCKOCTeH. PackpamBanue MoCTpOEHHBIX
CeueHHH Pa3HBIMU IIBETaMH.

11 W3obpaxkenne ceueHnit mupaMuabl, KyOa U MPHU3MBL, KOTOPhIE IPOXOIAT Yepe3 ux pedpa.
N3obpakeHne nepecedeHus NOMyUYSHHBIX ITIOCKOCTEH. PackpammBanie OCTPOCHHBIX
CeueHHH Pa3HBIMU IIBETaMH.

12 N3o0paxkeHne ceueHnit mUpaMubl, KyOa U MPHU3MBI, KOTOPhIE IPOXOAT Yepe3 ux pedpa.
N3o0paxeHne nepecedeHns MOTyUYeHHBIX INIOCKOCTeH. PackpamuBaHie moCTPOSHHBIX
CCUCHUH pa3HbIMH IBETAMHU.

13 5 nedens Nzo0paxkeHne ceyeHnit MUpaMubl, KyOa U MPU3MbI, KOTOPhIE IPOXOAT Yepe3 Ux pedpa.
N3o0OpaxeHne nepecedeHns MOTydYeHHBIX INIOCKOCTeH. PackpamuBaHie moCTPOSHHBIX
CCUCHUH pa3HbIMH IBETAMHU.

14 MeToa clie1oB JJIsl TOCTPOSHUS CEUCHHUIA.

15
Merton cnenoB juist nocTpoeHus ceueHnil. CBoMCTBa MepeceyeHnil MpsSIMBIX U TIOCKOCTEH.

6 Heoenn

16
Mertox cnefioB it nocTpoeHus ceueHuil. CBoMCTBa epeceueHn MPsIMBIX U TIIOCKOCTEH.

17 [locTpoenne ceuennii B nmupamuse, Kyoe 1o TpeM Toukam Ha pedpax. Co3aHHe BEIHOCHBIX
YepTeKeH M 3aIHUCh MAroB MOCTPOCHHSI.

18 [ocTpoenne ceuennii B mupamusie, Kyoe 1o Tpem ToukaMm Ha pedpax. Co3/taHHe BEIHOCHBIX
YepTexel 1 3anKcCh MaroB MOCTPOCHHS.

19 7 neoens IocTpoenune ceyeHuil B mupaMue, Kyoe Mo TpeM ToukaM Ha peOpax. Co3laHue BEIHOCHBIX
YepTeKeH M 3alUCh MAroB MOCTPOCHHUSI.

20 [Toctpoenue ceuenuii B nupamue, Kyoe o TpeM Toukam Ha pedpax. Co3gaHne BEIHOCHBIX
YepTexneil U 3aIKCh MAroB MOCTPOSHHSI.

21 [ToBTOpEHME TUTAHUMETPHUH: TEOpPEMa O MPOTIOPLIHOHATBHBIX oTpe3kax. [loqoOue
TPEYTOJIBHUKOB.

24




8 neoens

[ToBTOpenue mranumerpun: Teopema Menenasi. PacueTsl B ceueHHUSIX HAa BBIHOCHBIX

22 yepTexax. FMicTopust pa3BUTHA MIIAHUMETPHUH U CTEPEOMETPHH.
23 KontponbHas pabota Nel «Akcrombl ctrepeoMmeTpun. CeueHus»
B3anMHOe pacnoioKeHHE MPSIMBIX B IPOCTPAHCTBE - 64
24 BzaumHoe pacrnonioxeHnue npsiMbIx B IpocTpancte. CkperuBaroniecs npsmoie. [Ipusnaku
CKpeluBarouxcs npsMbix. [lapasienbHeie npsMble B IPOCTPAHCTBE.
25 9 nedenn Teopema 0 cylIeCTBOBAaHUU U €IMHCTBEHHOCTHU MPSAMOI MapajuiesibHOM JaHHON NpsMOW,
MpOXOJslIel Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllel Ha JaHHOM npsimoil. Jlemma o
MepeceyeHN | NapajulelIbHBIX MPSMBIX IIOCKOCTHIO.
26 [TapamiensHOCTH TpeX NPAMBIX. TeopeMa 0 Tpex mapalijieNbHbIX MpsAMbIX. TeopeMa o
CKPCIINBAIOIINXCS IPSIMBIX.
27 [TapannensHoe npoexTupoBanue. OCHOBHBIE CBOICTBA MAPANIEILHOTO MPOEKTUPOBAHUS.
N300paxenne pa3HbIX GUTyp B HapaieIbHOM MPOSKIIHH.
10
28
Heoens LeHnTpanpHas MpoeKIHs. YTOJI C COHANIPABICHHBIMU CTOPOHAMH. YTOJ MEXKIY MPSIMBIMHU.
29 3ama4yu Ha JOKA3aTEIBCTBO U UCCIICAOBAHNUE, CBSI3aHHBIE C PACIONIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE.
[TapaienbHOCTH MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE - 84
30
[TonsiTus: MapanaeasHOCTh NPSIMON U TIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH NPSAMOM U TIOCKOCTH. CBONCTBA MapauieIbHOCTH NMPSMOU U MIIOCKOCTH.
31 11 ['eomeTpuyeckue 3a1a4u Ha BBIYUCIICHUE U 10KA3aTeNbCTBO, CBSI3aHHBIE a
Heoens apauIeIbHOCTHIO MPSAMBIX M IUNIOCKOCTEH B MPOCTPAHCTRE.
32 [TocTpoeHue ceueHus1, MPOXOIAIIETO Yepe3 JaHHYIO IPSMYIO Ha YepTeKe U HapalieIbHOTO
JIpyroi npssMoi. PacueT oTHOIIEHMI.
33 [TapamienbHas mpoeKIus, IpUMEHEeHHE JJIsl TOCTPOCHUSI CEUeHUN Kyba 1
napajuiesenunena. CBoiicTBa napajuieIenunesa U IpU3Mabl.
34 12 [TapamienbHbie WockocTH. [Ipu3HaKK NapaijieIbHOCTH ABYX IJIOCKOCTEH.
35 nedens Teopema o napajielbHOCTH U €IUHCTBEHHOCTH IIIOCKOCTH, MPOXOAAILEH Yepe3 TOUKy, He
MIPUHAJICKAITYIO TAHHOM TUIOCKOCTH U CIICJICTBUS U3 HeE.
36 CBoiicTBa napajuieNbHbIX MJIOCKOCTEN: 0 MapajuIeIbHOCTH NPSIMBIX TIepeceueHus mpu
TePEeCEUYCHUH ABYX MapaJUICIbHBIX TIIOCKOCTEN TPETHEH.
37 13 CBoJicTBa MapaIeIbHBIX TUIOCKOCTEH: 00 0Tpe3Kax MapajuieIbHBIX MPSIMBIX, 3aKITIOYCHHBIX
neoens MEX/1y MapajieIbHBIMH IUIOCKOCTSIMHU; O TIEPECEUCHUH MPSIMOM C IBYMS apajlieIbHBIMHU
MIJIOCKOCTSIMHU.
[TepieHANKYISIPHOCTH MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE - 254
38 [ToBTOpenue: Teopema Iludaropa Ha IIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
40 14 CpoiicTBa Ky0a M IPSIMOYTOJIBHOTO TapauIeICIUIe 1a.
41 nedens Brrurcnenue JUIMH OTPE3KOB B KyOe U IPSIMOYTOIBHOM HapaJuleIeUeIe.
42 [epneHaUKYIAPHOCTH IPSMOM 1 TUIOCKOCTH. [IpH3HAK MEPIeHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH.
43 15 [TeprieHAUKYIAPHOCTH NPSIMOM U MI0CKOCTH. [Ipu3HaK NepNeHAuKYIIPHOCTH IPSIMON U
Heoens IIOCKOCTH.
44 Teopema o CyImiecTBOBAaHUH U €IMHCTBEHHOCTH MPSIMOH, MPOXOSAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U NEPICHAUKYISIPHON TIOCKOCTH.
45 [170CKOCTH ¥ NMEPICHANKYISIPHBIC UM IPSIMbIC B MHOTOTPaHHHKAX.
46 16 [170CKOCTH ¥ NMEPICHANKYISIPHBIC M IPSIMbIC B MHOTOTPaHHHKAX.
47 Helens
[lepnenaukynap u HakiIoHHAs. [locTpoeHHe NepneHANKYIIApa U3 TOUKH Ha NPSIMYIO.
48 Ilepnienaukyssap u HakJoHHAs. [locTpoeHHE MEPISHANKYISApa U3 TOUKH Ha
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PSIMYIO.

49 17 Teopema o Tpex neprneHauKyIsIpax (mpsmMasi 1 o00paTHasi)
50 neoens Teopema 0 Tpex MeprneHANKyIIpax (IpsaMas 1 oopaTHas)
51 Yroa MeXAy CKPEIIMBAIOIIMMHUCS MPSIMBbIMH.
52 18
Hedens [Touck nepneHANKYIAPHBIX MPSAMBIX C TOMOIIbIO MEPIEHAUKYISPHBIX IIOCKOCTEH.
53 OpTOroHaJIbHOC MPOSKTHPOBAHHUE.
54 [TocTpoenune ceueHuit Kyda, MPU3MBbI, IPABHWIBHON MTUPAMHJIBI C TIOMOIIBIO OPTOTOHAIBHON
MIPOCKIUH.
55 19 [Toctpoenue ceuenuii kyba, IpU3MBbI, IPABIIBHOM MUPaMUBI C TIOMOIIBI0 OPTOTOHATIBHOM
neoens IIPOEKIIHH.
56 CuMMeTpHUs B IPOCTPAHCTBE OTHOCUTENBHO TIOCKOCTH. [1IIOCKOCTH CUMMETpHUIA B
MHOTOTPaHHHKAX.
57 [Tpu3HaK NePHEeHIUKYIIPHOCTH MPSIMOM M MIIOCKOCTH KakK CJIEACTBUE CUMMETPUH.
58 20 [TpaBusbHBIE MHOTOTPaHHUKU. Pacy€T paccTOSHUM OT TOUKH /IO MIIOCKOCTH.
59 nedens [TpaBusbHBIE MHOTOTPaHHUKHK. Pacy€T paccTOSHUI OT TOYKH JI0 TJIOCKOCTH.
60 Crroco0bl OIYCTHTD MEPIEHANKYISPEI: CAMMETPHSI, CIBUT TOYKH IO MapauIeTbHON
MPSIMOH.
61 21 CuBWr 1o HenapaJuleJbHON NPsIMOM, N3MEHEHHE PaCCTOSHUU.
62 neoens KontponbHas padota Ne 2 «B3auMHOe pacrosioKeHHE MPSAMBIX U MIOCKOCTEH B
MIPOCTPAHCTBEY
Y1l 1 paccTosHUA - 169
63 [ToBTOpEHME: YrOJ MEXAY NPSIMBIMU Ha MIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYTOJbHHUKE, TEOpEMa KOCHHYCOB.
64 22 HOBTOpeHI/IeZ YIoJI MEXAY CKPCIIUBAKIIUMUCA IMTPAMBIMHA B ITIPOCTPAHCTBE.
65 Heodensn
reOMCTpI/ILICCKI/Ie METObI BEIYUCIICHUSA yTJjla MEKAY MPAMBIMU B MHOTOI'pDaHHHKAaX.
66 JByrpanusiii yroj. CBOWCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO yTJa.
67 23
Heoens [lepnenaukynspHele IockocTH. CBOMCTBA B3aMMHO MEPIEHANKYISPHBIX INIOCKOCTEH.
68 IIpu3Hak nepnesIuKyIsIpHOCTH IIJIOCKOCTEH; TEOpEMa O MIPSIMOU NepecedeHtsl IBYX
MJIOCKOCTEH MeprneHIuKYISPHBIX TPEThEH MIIOCKOCTH.
69 [IpsaMoyronbHbIN Napasenenune; Kyo; n3MepeHus, CBOUCTBA MPSIMOYTOJIbHOTO
napajulesenunesa.
70 24 TeopeMa 0 1MaroHaJid MPSIMOYTOJILHOTO NapauIeJICUIE1a U CIEJICTBUE U3 HEE.
1 Hedens CTepeoMeTprIeCcKHE W TPHUKJIAIHBIE 3a1a9H, CBA3aHHBIE CO B3aUMHBIM PACIIONIOKEHHEM
NPSIMBIX U MJIOCKOCTEH.
2 [ToBTOpEHME: CKpeLIUBaIOIIKNECs MPsSIMble, apaljiebHble INIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHHKAX.
3 25 [Tapa napauiesbHBIX MJIOCKOCTEN HAa CKPEIIUBAIOIIMUXCS MPSAMBIX, PACCTOSHUE MEXKAY
Hedens CKPEINUBAIOITMMHUCS MIPSIMBIMHU B IIPOCTBIX CUTYAITHSIX.
74 PaccrostHEe OT TOYKH [0 TNIOCKOCTH, PACCTOSIHAE OT MPSIMOH 10 MIIOCKOCTH.
75 BrruncieHune paccTOSTHUN MEXy CKPEIIUBAIOIIMMHUCS MPSIMBIMU C TTOMOIIBIO
MEePHEHIUKYIAPHOHN TIIOCKOCTH.
76 26 TpexrpaHHEIH yro, HEpaBeHCTBO IJIsl TPEXTpaHHBIX yrioB. Teopema [Iudaropa, Teopemsl
Heoensn KOCHHYCOB M CHHYCOB JIJISl TPEXTPAHHOTO YIIIa.
77 OneMeHTH chepruIecKoil rTeOMETPHUH: Te0Ie3NICCKIE IMHIH Ha 3eMIIe.
78 Kontposbnas pabora Ne 3 «Y bl M pacCTOSTHUS
MHoOrorpaHHuKH - 79
79 27 Cucrematu3zaius 3HaHUM «KMHOTOTpaHHUK U €r0 2JIEMEHTBI»
80 nedens [Tupamuga. Bunel nupamua. [paBuiibHasi nupaMua.
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81 [Tpusma. [Ipsamast u HakgoHHAs TpU3MBL. [IpaBuibHas mpusMa.

82 28 [IpsiMoii mapaiefenune, NpsMOYroJIbHBIM NapallieaCuIe, Ky0.
83 nedens Bainykisle MEOrorpanHukd. Teopema Difepa.
84 Brinyknsie MHOrOrpannuku. Teopema Oiinepa. [IpaBusibHbIe U MOJTYIIPABUIbHBIC
MHOTOIPaHHHKH.
85 29 KontponbHas padota Ne 4 « MHOTOTrpaHHUKH»
Helens

BekTopsl B ipocTpaHcTBE - 129

86 [ToHsATHE BEKTOpa Ha IJIOCKOCTH M B MMPOCTPAHCTRE.
87 CyMMa BEKTOPOB.
88 30 Pa3HOCTh BEKTOPOB.
89 neoens [IpaBuiI0 Mapaenenunesa.
90 YMHOKEHHE BEKTOpa Ha YHCIIO.
91 31
Hedens Paziokenne BekTOpa 1Mo 6a3MCy TPEX BEKTOPOB, HE JIC)KAIIUX B OJHOM MIIOCKOCTH.
92 CxalsipHOE IPOU3BEACHHC.
93 BrIunciieHUe yria MKy BEKTOpaMH.
94 32 [Ipocreiiniye 3a1a4u ¢ BEKTOPAMHU.
95 nedens I[IpocTeiinne 33129y ¢ BEKTOPAMHL.
96 [Ipocreiimue 3aJ1a4u ¢ BEKTOPAMHU.
97 33 [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU.
Heldens
[ToBTOpCeHME, 0000IICHNE M CHCTEMATH3alMsl 3HAHUH - 54
98 O06o0mIeHre 1 crucTeMaTH3alus 3HaHHH «B3auMHOe pacioioKeHHe MPSMBIX H ITIOCKOCTEH
B MIPOCTPAHCTBE
99 O06001IeHHE ¥ cUCTeMATH3AlUs 3HAHUH «MHOTOTPaHHUKH)
100 34 HToroBast KOHTpOJIbHas padoTa
101 | Medens HTtoroBasi KOHTPOJbHAs paboTa
102 O0o01IeHne U CUCTEMATH3aIUs 3HAHUN: aHAJIN3 KOHTPOJIbHOM pabOTHI.
HTOI'O - 1024

IMoypounoe miianupoBanue TEOMETPUS, 11 kaacce

(34 B Hepe10, 34 yueOHBIX Heeu, UTOro - 102 )

Ao Jlama Tema ypoxa
n/n_| Ilhan ‘ Dakm

Amnanutudeckasi reomeTpus - 154

[oBTopenue TeMbl «KooparHATHI BEKTOpa Ha INIOCKOCTH U B IPOCTPAHCTBE

HOBTOpeHI/Ie TCMBI <(CKaJl${pHOC IPOU3BCACHNUEC BEKTOPOB»

HOBTOpeHI/Ie TeMbl «BbIUUCIICHUS yrjia MCXAY BEKTOpAMHU B IPOCTPAHCTBE»

HOBTOpeHI/Ie TCMBI <(ypaBHeHI/Ie HpHMOﬁ, npoxozlsm_[eﬁ qepe3 ABC TOYKHU

ypaBHCHI/Ie IJIOCKOCTH, HOpMaAJIb, YPaBHCHHC IIJIOCKOCTH B OTPC3Kax.

YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPABHEHHUE TNIOCKOCTH B OTPE3KaX.

BexTopHOe npou3BeeHUE.

JInHelHBIe HepaBeHCTBA, IMHECHHOE IPOTPAMMHUPOBAHHE.

O |0 N o 0| |W|IN |-

JluneiiHbIe HEPABEHCTBA, JIMHEHHOE IPOTPAMMHUPOBAHHUE.

~
5%

AHaJIUTHYECKUE METOJIbI pacyéTa yria MeK1y NPsIMbIMU B MHOTOI'pPaHHUKAX.

[EEN
[EEN

AHaJUTHYECKUE METOJIbl pacyéTa yria MeK1y NPsIMbIMU B MHOTOI'pPaHHUKAX.

=
N

dopMysa paccTOSIHHUS OT TOYKHU J0 IJIOCKOCTH B KOOpJMHATAX.
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13 HaxoxaeHue pacCTOSIHMM OT TOYKH JIO TNIOCKOCTH B KyOe.

14 HaxoxxaeHue pacCTOSIHUN OT TOUKHU JI0 TJIOCKOCTH B MPABWJIBHOM MUPAMUJIE.

15 KontpoibHas padora Ne 1 «AHaIMTHYECKAS TEOMETPUSI»

[ToBTOpeHue, 06001ICHHE U cUcTeMaTh3aIus 3HaHul « MHororpaHHUKU. CeueHuss MHOTOTPaHHUKOBY -
154

16 CeueHHsI MHOTOTPaHHHUKOB: CTAHAaPTHBIE MHOTOTPAHHHKH.

17 CcueHHUsT MHOTOTPAHHHKOB: METOJI CJICJIOB.

18 CeueHHs MHOTOTPAHHHUKOB: CTaHAAPTHBIC TUNIOCKOCTH, MIEPECEYCHUS NPSIMBIX U TUIOCKOCTEH.

19 [TapasienpHbIe MPsAMBIE M MJIOCKOCTH: MapaJlIeIbHbIC CCUCHHUS.

20 [TapasienpHbIe MPSAMBIC M MIIOCKOCTH: PACYET OTHOIICHHM.

21
[MapanienpHble TPSIMBIC W IIIOCKOCTH: YTIIBI MEXKIY CKPEIIHMBAIOIIUMHUCS IPSIMBIMH.

22 IlepnenauKygpHbIE IPSAMBIE U IUIOCKOCTHU: CTAaHAAPTHBIE Iaphl IEPIEHIUKYIISIPHBIX
IIJIOCKOCTEH M MPSAMBIX, CHMMETPHUH MHOTOTPAHHHUKOB.

23 [lepreHANUKYISIPHBIC IPSIMbIC U IUIOCKOCTH: TEOPEMa 0 TpeX MEePICHIUKYISIpax.

24
[leprieHAUKYJISpHBIE TPSAMBIE U TUIOCKOCTHU: BBIYMCICHHS JIJTHH B MHOTOTPaHHUKAX.

25 [ToBTOpEHME: TUIOIIAIH MHOTOYTOJIBHUKOB, (POPMYIIBI IS TIJIOMIAIeH, COOOpakeHUS
MoA00uSI.

26 [MoBTOpEHME: MIOIIATH MHOTOYTOJEHUKOB, (POPMYITBI IS TUIOMIAACH, COOOpakeHUS
noxoous.

21 [ToBTOpEHME: TUIOIIAIH MHOTOYTOJIBHUKOB, (POPMYIIBI IS TJIOMIAAEH, COOOpakeHUS
noxoous.

28 [Tnomaau ceyeHnii MHOTOTPAHHUKOB: TUIOLIAN TOBEPXHOCTEMN, pa3pe3aHus Ha YacTH,
co00OpaskeHUs MOA00HS.

29 [Tmomaam cevennii MHOTOTPAHHUKOB: TUIOIAIN TTOBEPXHOCTEH, pa3pe3aHus HA YACTH,
CO00paKeHUS OO0

30
Koutponbuas pabora Ne 2 «IloBTopenne: MHororpanHuku. Ce4eHHss MHOTOTPaHHUKOBY

OO0BéM MHOTOrpaHHUKA - 179

31 00beMm Testa. O0beM MPSAMOYTOJIBHOTO MapajlIeIeITUIICa.

32 3amaun 06 yaBoeHuH Ky0a, 0 KBagpaType Ky0a; 0 TPUCEKIIHH YTJIa.

33
CrepeoMeTpHUYECKHE 3a/1aUH, CBSI3aHHBIC ¢ 00HEMOM MPSAMOYTOJBEHOTO NapaljIeJICITHITC A,

34 [puknagaple 387249, CBI3aHHBIC C BEITUCICHUEM 00beMa PSIMOYTOIHHOTO
rapaJjuieNienumneaa.

35 O0BeM TpsIMOi MPU3MBL.

36
CrepeoMeTpUIeCKIE 3a/Ja4UH, CBSI3aHHBIC C BRIYHCICHIEM 00BEMOB MPSIMON IPHU3MEI.

37 [IpukaagHble 3aJa4u, CBSI3aHHbIE C 00HEMOM MPSMOM MPU3MBI.

38 Brrurcnenne 005eMOB T ¢ MMOMOIIBIO OTIpe/iesieHHOr0 nHTerpaia. O0beM HaKIIOHHOMN
TIPU3MBI.

39 Brruncienue 00beMOB Tell ¢ IOMOIIBIO ONpeeIeHHOro HHTerpaia. O0beM HaKJIOHHOM
UPaMUJIbI.

40 dopmyiia 00beMa nupamMupl. OTHOIIEHHE 00bEMOB MUPAMUJL ¢ OOIIMM YIJIOM.

41 dopmyiia 00beMa nupamMupl. OTHOIIEHHE 00bEMOB MUPAMUJL ¢ OOIIMM YIJIOM.

42
CrepeoMeTpUIeCKIe 3a1aUr, CBSI3aHHbIC C BEIYUCICHUEM 00HEMOB HAKJIOHHOW MPHU3MEI.

43 CrepeoMeTpHUYCSCKHE 3a/1aUH, CBSI3aHHBIC ¢ 00bEMaMHt MUPaMHUJIbI.

44 [Ipuknagasie 3agauu mo TeMe «O0beMBbI TeI», CBA3aHHbBIC ¢ 00bEMOM HAKJIOHHOMN
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MIPU3MBI.

45 [Ipuknagapie 3amauun o TeMe «O0beMbl Ten», CBI3aHHBIC ¢ 00HEMOM MUPAMHUJIBI.

46 [IpuMmeneHne 00beMOB. BrIuKclieHHe pacCTOSIHHUS 0 IJIOCKOCTH.

47 KontponbHas padota Ne 3 «O6beM MHOTOTPaHHHKAY

Tema Bpamenus - 249

48 [unuHapUYecKasi IOBEPXHOCTh, 00pa3yIoNIUe IMIHHIPUIECKON MOBEPXHOCTH.

49 unuaap. Ilpsmoii kpyroBod nuiauHap. [lnomans NOBEpXHOCTH UIUHIPA.

50 Konnueckas moBepXxHOCTbh, 00pasyroliue KoHndeckoi nosepxHoctu. Konyc.

51 CeueHue KOHYCa IIOCKOCThIO, MapajuIeIbHOM MIOCKOCTH OCHOBAHHSL.

52 Yceuennslit kKonyc. M300pakeHne KOHYCOB M YCEUCHHBIX KOHYCOB.

53 [Tinonaas 6OKOBOM M MOJHOM MOBEPXHOCTU KOHYCA.

54 [Tnomnaas 6OKOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTprUIeCKIe 3a1aul Ha JOKa3aTeIbCTBO U BEIYUCIICHUE, IIOCTPOCHUEM CCUCHUN
IUIUHIPA, KOHYyCA.

56 CrepeoMeTpHYECKHE 32/1aUl Ha JOKA3aTEIbCTBO M BBIUYUCIICHUE, IIOCTPOSHUEM CEUCHUI
HWIMHIPA, KOHYCA.

57 [IpukyaaHbIe 3a/1a4H, CBA3aHHBIC C ITUJIHHIPOM.

58 [IpukyaaHble 3a/1a4H, CBA3aHHBIC C IUJIHHIPOM.

59 Cdepa u map.

60 [Tepeceuenue cdepsl U mapa ¢ WIOCKocTh0. Kacanue mapa u cepbl miockocTsio. Bun u
n300paxkeHue 1apa.

61 [epeceuenue chepsl u mapa ¢ wiockocteio. Kacanue mapa u cepsl MI0CKOCThI0. Bum u
n300pakeHue mapa.

62 Ypapaenue chepsl. [Lmomans chepsl U €€ YacTel.

63 CummMmetpus chepsl U 1apa.

64 CrepeoMeTpriecKue 3a1a4y Ha JOKA3aTeIbCTBO U BEIYUCIICHUE, CBSI3aHHBIE CO C(hepoi u
apoM, MOCTPOSHUEM UX CEUEHUH TIOCKOCTHIO.

65 CrepeoMeTpUUYECKHE 3a/1aud Ha JOKa3aTeIbCTBO M BBIYUCIICHHE, CBSA3aHHbIE CO cepoii u
1apOM, MMOCTPOCHUEM HX CEUEHUH IIOCKOCTHIO.

66 [IpukiagHple 3a/1a4H, CBA3aHHBIC CO chepol U IIapoM.

67 HOBTOpeHI/IeZ OKPYXHOCTDH Ha IJIOCKOCTH, BBIYUCIICHUA B OKPYXHOCTHU, CTAHAAPTHBIC
noxoous.

68 PaznnyHbie KOMOMHAIIMHU TS BpallleHUs M MHOTOTPaHHUKOB.

69 3agauu 1o Teme «Tesa M NOBEPXHOCTH BpaICHUS

70 3agauu o Teme «Tea U MOBEepXHOCTH BpAICHUS»

71 Kontponbnas pabora Ne 4 «Tena u MOBEepXHOCTH BPAIICHHUS

[Tnomaau NOBEpXHOCTH M 00BEMBI KPYIJIBIX Tel - 94

72 O6pem mumHApa. TeopeMa 06 00beMe MPSIMOTO IMUIMHPA.

73
Brrurcnenre 005eMOB T ¢ MOMOIIBIO OTIpeiesieHHOro nHTerpana. O0beM KoHyca.

74 [Tionaau OOKOBOM M MOJHOM IMOBEPXHOCTH KOHYCA.

75
CrepeoMeTpUIeCKIe 3a1a4n, CBSI3aHHbBIC C BEIYUCICHHEM 00hEMOB IIIUIMHAPA, KOHYCA.

76 [Mpuknagaeie 3aga4u mo TeMe «O0bEMBbI U IJIOMIAIHM IOBEPXHOCTEH TEIL.

77 O0BemM mapa u mapoBoro cekropa. Teopema 06 oobeMe mapa. ITnomans chepsl.
CrepeoMeTpHUUYECKHE 3a/1a4H, CBSI3aHHBIC C BBIYUCICHHEM 00BEMOB IIapa, MapoBOro
CETMEHTa M MapOBOTO CEKTOPA.

78
[Mpuknagasie 3amaun o TeMe «OO0BEMBI TeJ», CBI3aHHBIC ¢ 00BEMOM IlIapa U IUIOIIAIBI0
chepbl. COOTHOIICHUST MEXTY TUIOMIAIMU TIOBEPXHOCTEH U 00bEMaMU TOJOOHBIX TEJ.

79 [Tomo6HBIC TENa B TpoCcTpaHCcTBe. Mi3MeHeHHe 00beMa IPH 101001 H.
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CrepeoMeTpuuecKue 3aJa9H, CBSI3aHHBIE C BEIYUCICHHEM 00BEMOB Tel U IUIOIaaei
IIOBEPXHOCTEMN.

80 KontponbHas pabora Ne 5 «Iliommiam moBepXHOCTH U OOBEMBI KPYTIIBIX TE
JBmxeHus - 54

81 JBmxenus npoctpancTBa. OtoOpakenus. JBmxeHus u paBeHCTBO ¢uryp. Obuiue
CBOMCTBA JBMKCHHU.

82 Bune! nBukeHuii: napanieabHbIi IEPEHOC, HEHTPabHAsI CHMMETPUSI, 3€pKaIbHAas
CUMMETpPHSI, TOBOPOT BOKPYT MPSIMOH.

83 [IpeobOpazoBanus nogo6us. [Ipsmas u cepa Ditnepa.

84 ['eomeTprdeckue 3a1a4 Ha MPUMEHEHIE JBIKCHHS.

85 KoHuTponbHas pabota Ne 6 «BEeKTOpEI B IPOCTPAHCTBEY

IToBTOpeHue, 0000IICHNE U CUCTEMAaTH3alMsl 3HAaHUH - 174

86
O6o0maroree TOBTOPEHUE TIOHATHIH U METOIOB Kypca reometpun 10-11 kitaccos,
cuctemarusanus 3HaHuil: «[lapaaensHOCTh MPSIMBIX U TNIOCKOCTEH B TIPOCTPAHCTBEY

87 O6o6maroriee NOBTOPEHHUE MOHATUI U METOJI0B Kypca reometpun 10-11 kiaccos,
cucTemMaTu3alus 3HaHui: «BeKTopbl B IPOCTPaHCTBE»

88 O6o06maroriee MOBTOPEHNUE MOHATUI U METOI0B Kypca reomerpun 10-11 kiaccos,
CHCTeMaTH3aIus 3HaHUH: «BEeKTOpHI B IPOCTPAHCTBE

89 O6o0maroriee MOBTOPEHHUE MOHATHH 1 METOIOB Kypca reomerpun 10-11 kimaccos,
cucteMaTusanus 3HaHui: «O0bEM MHOTOTPaHHUKAY

90 O06o0maroriee TOBTOPeHUE TIOHATHIH U METOIOB Kypca reometpun 10-11 kitaccos,
cucteMaTu3anus 3HaHui: «O0BEM MHOTOTPaHHUKA

o1 Oobo01matoriee TOBTOPEHUE MMOHATHI 1 METOJIOB Kypca reomeTpun 10-11 xiaccos,
cucTeMarusanus 3HaHui: «Litomanm moBepXHOCTH U 00BEMBI KPYTIIBIX TEI

92 O06oOmiaroriee TOBTOPEHUE TIOHATHIH U METOJIOB Kypca reometpun 10-11 kiraccos,
cucteMaTu3alus 3HaHui: «[lmonaau moBepXHOCTH U 00BEMBI KPYTJIBIX TEID)

93 Hrorosasi KOHTpOJbHAs paboTa

94 Hroroasi KOHTpoOJIbHAs paboTa

95 [ToBTOpEHME, 0000IICHHE H CHCTEMATH3AIMS 3HAHUH.

96 HcTopus pa3BUTHA CTEPEOMETPUH KaK HAYKH U €€ pPOJIb B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX W KOMIIBIOTEPHBIX TEXHOJIOTHl.

97 Ucropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PAa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX W KOMIBIOTEPHBIX TEXHOJIOTHH.

98 HcTopus pa3BUTHA CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH.

99 Hcropus pa3BuTusA CTEPEOMETPUU KaK HAYKHU U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WHXXCHEPHBIX W KOMIIBIOTCPHBIX TEXHOJIOTHH.

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH.

101 HcTopus pa3BUTHA CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

102 HcTopus pa3BUTHA CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX

MHXXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOTHH.

HUTOIO - 1024
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