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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMUpyeMOE€  IpU  HU3YyYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHoll oOnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H TEOMETPUH C OKPYKAIOIINM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yYMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMHpOBaHHE YMEHHUs paclio3HaBaTh HAa YEPTEkKaxX, MOJCIAX U B peaJbHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBusroTcs: «lIpsMble ©W TIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
pOrpamMMbl, pacHpeleEHHbIM MO0 TojgaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIE0BATEIBHO U MOCTYIATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSAMBIE B POCTPAHCTBE, MAPALIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD MPSAMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeJbHbICE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrojgpHas mUpaMua,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MNUpaMUbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOPUYECKAs TIOBEPXHOCTh, KOHHUYECKAsl TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIocKocTU. Pa3Béprka mwmHapa u konyca. Cummerpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEN0B, METOJ BHYTPEHHEr0 NPOEKTUPOBAHUS, METOJI MEPEHOCca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopanHars! Bektopa. PasznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAaHHWE BIWSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHH, YCTaHABIMBATh CYIICCTBEHHBIN MpU3HAK KJIacCHU(DUKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpOIlecca, a TaKKe BBIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHBepPCaJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYEHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ U CXOJICTBO TMO3UIIMA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oO0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOIPAHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYUH, MPUMEHSISI WM3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS OO0 OCHOBHBIX ATallax Pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIy4CHHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONB30BaTh METOMABI TOCTPOCHHUS CEUEHHWI: METOJ CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAaroB PEIICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHSITh  TOJYYEHHbIC  3HAHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIlUU, IPUMEHSTh U3YYCHHBIE
MOHATUS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEIICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluW HA SI3bIKE T€OMETPHUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




I'eomerpus 10 xace, yriryoneHssri ypoBeHs. Yuebnuk JI.C.

Aranacsa "I'eomerpus 10-11"

Ne Tema KommmuectBo [IpeamerHoe conepsxanue (B | XapaKTepUCTKa IEATEIbHOCTH
4acoB cootrBercTBuu ¢ OPII o0ydJaronmxcs JlaTa npoBeneHus
CCBLJIKA)
34 BHex Ilnan DakTHIECKH
IToBTOpeHHe MJIAHUMETPUH | 44 PaBHOGEIpEHHBII AKTyanm3upoBathb (haKkThHl U
1 [loBTOpEeHME MITAHUMETPUH. TPEYyTOJbHHUK. METOABI MJIAHUMETPHH.
TpeyronbHuk 1 PaBHOCTOpOHHMI Hcnons3oBaTe npy pelIcHUH
TPEYTOJIbHHUK. 3aJa4 CBOMCTBA U NMPHU3HAKA
IIpsiMoyronbHbIN paBHOOEIPEHHOTO TPEYTOILHUKA.
TPEYTOJIbHUK. PaBHOCTOpPOHHMI TPEYTOJIBHUK.
IIpsiMOYTOJIBHBIN TPEYTOJIbHUK.

2 [ToBTOpEHME TUTAHUMETPUN 1 CBOHCTBO cpenHel THHIH AKTyanm3upoBatb (hakThl 1
Cpenssist TMHUS TPEyroJbHHKA. METO/IbI ITAHUMETPHH, .
TPEyroJbHHUKA. CBoiicTBo OuccekTpuchl yrina | Mcnoib30BaTh MpH pelIeHUH
Buccekrpuca yrna TPEYrOJIbHUKA. 3a/1a4 CBOMCTBO CpeIHEH JIMHUU
TpEeyroJIbHUKA. CBOJCTBO MeMaH TpeyronbHHKa. CBOHCTBO

CBoiicTBO MeMaH TPEyroJbHHKA. OMCCEKTPHUCHI yTiia TPEyroJbHUKA.
TPEYroJIbHHUKA. [Ipusnaku nogobus CBoiicTBO MeIMaH TPEYroJbHUKA.
[Ipu3Haku noxgobus TPEyroJIbHUKOB. [Ipusnaku nogobus
TPEYTOJILHUKOB. TPEyroJbHHUKOB.

3 IToBTOpEHME MIITAHUMETPUH. 1 Teopema @aneca, TeopeMa o Hcnons30BaTh Npy peLICHUH
Teopema ®aneca. Teopema MPONOPLUOHANBHBIX OTPE3KaxX. | 3a/1ay CIEAYIOIINe
Menenas. Teopema Menenas. IUTaHUMETpUYecKue GaKThl U

METOJIBL:

Teopembr daneca u o
MIPONOPLIUOHANBHBIX OTPE3Kax.
Teopema Menenast.

4 CraproBasi AMarHOCTHYECKas 1 PaBHOGEIpEHHBII Hcnons3oBaTh Npy peLICHUH

pabora TPEYTOJIbHHUK. 3a]a4 IIaHUMeTpUIecKue (HaKThl
PaBHOCTOpOHHUI U METOABI
TPEyroJIbHHK.
[IpssMOYTONBHBIN TPEYTONBHUK
CBOMCTBO CpenHEeN TUHUU
TPEyroJbHHKA.
CBOMCTBO OMCCEKTPHUCHI yTIIa




TPEYTOJIbHHKA.
CBolicTBO MeMaH

TPEyroJbHHKA.
[pusnaku nogobus
TPEyroJbHHUKOB.
Beere | AxCHOMBI CTEPEOMETPHH, HX | 54 OCHOBHBIE TTOHATUS OmnpenensiTh MIOCKOCTh KaK
e cJIe1CTBUS crepeomerpun. Touka, ¢urypy, B KOTOPOH BBITIOTHSETCS
npsMasi, IIIOCKOCTb, TUTAHUMETPHSL.
5 OCHOBHBIC TOHATHS 1 MPOCTPAHCTBO.
CTepeoMeTpHU CriocoOblI 331aHUs MPSIMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE.
O003HaUCHHS IPSIMBIX U
IJIOCKOCTEM.
6 AKCHOMBI CTEPEOMETPHH. 1 [Tonstue 06 akcnomarudyeckoM | Jlenath mpocTeHIme JOruuecKue
7 CrnencTBus U3 aKCHOM 1 MIOCTPOCHUU CTEPEOMETPHH: BBIBOJIBI U3 aKCHOMATHUKH
CTePEOMETPHU AKCHOMEBI CTEPEOMETPUN U MTOCKOCTH.
8 CrencTBys U3 aKCHOM 1 CJICZICTBUS U3 HUX. [TpuBOIUTH TPUMEPHI PEATBHBIX
CTePEOMETPHU 00BEKTOB, UCATH3ALUCH
9 CrencrBus U3 aKCHOM 1 KOTOPBIX SIBJISTFOTCS aKCHOMBI
CTepeoMeTpHUn FCOMETPHH.
[Monyvats npeacraBieHus 00
OCHOBHBIX 3Tarax pa3BUTHS
FEOMETPHH KaK COCTABHOW YaCTH
¢dbyHIamMeHTa
IF 7aBa | [JapanjieJbHOCTh NMPSIMBIX U | 234 B3anMHoe pacnionoxenue N3yuaTh U IpUMEHSITH U
TJIOCKOCTE MPSIMBIX B IPOCTPAHCTBE: pellIeHUH 3a/1a4 B3aUMHOE
10 Iepecexkarommuecs u 1 napasieNbHbIe, pacroIoKeHHe TPAMBIX B

rapajuieIbHbIC IPSMEIE B
MIPOCTPAHCTBE.
[TapannensHOCTH TpEX
MIPSIMBIX

[IEpECEKAOIINECS U
CKpELIUBAIOLIMECS MTPSIMBIE.
[TapannensHble PSAMBIE B
IIPOCTPAHCTBE,
[1apajuIeIbHOCTh TPEX MPSMBIX
Teopema o cylecTBOBaHUH U
€AMHCTBEHHOCTH NPSMOM
napajyieIbHON JaHHOMN
MpsIMOH, MPOXOJIALIEH Yepes
TOUYKY IPOCTPAHCTBA U HE

MIPOCTPAHCTRBE:
napajuieNbHbIe, TePEeCceKaroIrecs
1 CKpELMBAIOLINECS MPSIMBIE.
[TapamienbHble IpsIMbIE B
MIPOCTPAHCTBE, MapaIIeTbHOCTh
TPEX MPAMBIX

Joxa3bIBaTh TEOpEMY O
CYIIIECTBOBAHUU U
€AMHCTBEHHOCTH MapaJljIeIbHON
NPsIMOM, MPOXOJALIEH Yepes




JIe)Kallled Ha TaHHOW MPSIMOM.

Jlemma o nepeceueHun
MapajIeIbHBIX TPSIMBIX
IIJIOCKOCTBIO

TOYKY ITPOCTPAHCTBA U HE
Jexalle Ha Apyrou mpsiMoi;
JIEMMY O TIEPECEUEHUH TITIOCKOCTH
JBYMSI TapaJUIeIbHBIMU
NPSAMBIMH; TEOPEMY O TPEX
MapajuIeIbHbIX OPSIMBIX.

11

[NapannensHOCTH TIPAMOI U
MJIOCKOCTH.

12

[TapannenpHOCTD MIOCKOCTEN
IIpu3Hak napamieabHOCTH
JBYX IJIOCKOCTEH

[Ipsimble mapanienbHble K
MJIOCKOCTH.

ITapanneasHOCTD MIOCKOCTEN
[Ipu3Hak napannenabHOCTH
JIBYX IIJIOCKOCTEN

KnaccudpunuposaTs B3auMHoe
pacroyioKeHue NpIMON U
IIJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJS COOTBETCTBYIOIIIHE
IIPUMEPHI U3 PEAIBHOM JKU3HHU.
DopMynHpPOBAThH ONPEICICHUE
MapauIeIbHBIX IPIMON U
IUIOCKOCTH.

JlokasbIBaTh MPU3HAK O
apajuIeIbHOCTH NPSIMON U
IIOCKOCTH; CBOMCTBA
NapaJJIENbHOCTH IIPSIMON U
IJIOCKOCTH.

Pemats cTepeomerpuueckne
3a4a4U BBIYHUCIICHUS U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapauIeTbHOCTBIO IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

13

CkpemuBaronmecs npsmMeie

CKpemuBaronyecs mpsmMele.
IIpu3HAKK CKPEIIUBAIOIINXCS
MPSIMBIX

Jlokxa3bIBaTh NMpU3HAK
CKPELIMBAIOLINXCS MIPSIMBIX,
TEOPEMY O CKPELIMBAIOLINXCS
MIPSIMBIX.

CpaBHUBaTh, aHAIU3UPOBATh U
OLIEHMBATh YTBEPKJICHUS C LEJIBIO
BBISIBJICHHS JIOTHYECKU
KOPPEKTHBIX 1 HEKOPPEKTHBIX
paccyXaeHu.

MopennpoBaTh peajbHble
CUTYaI[iH, CBA3aHHBIE CO
B3alMHBIM PacHOJIOKEHUEM
MPsIMBIX B IPOCTPAHCTBE, HA




SA3BIKE TCOMETPHUU.

14 Vribl ¢ cOHaNpaBIeHHBIMU VYribl ¢ cOHaNpaBiIeHHBIMU [oxa3bIBaTh TEOpPEMY O
CTOPOHAMHU, YTOJI MEX]TY CTOPOHAMHU, YTOJI MEXTY PaBEHCTBE YTIJIOB C
HPSMBIMU B IPOCTPAHCTBE. MPSIMBIMU B IPOCTPAHCTBE. COHAIpPaBJICHHBIMHU CTOPOHAMHU.
Pemats cTepeomeTpudeckue
3aJlauM Ha JI0Ka3aTeNbCTBO U
HCCIIEJIOBAHNUE, CBSI3aHHbIE C
PAacIoIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE.
Kontponbnas padora Nel
15 «ITapannenbHOCTb MPSIMBIX,
OPSIMOM U TITIOCKOCTHD)
[TapannenbHble TIIOCKOCTH. [MapannensHOCTB TIOCKOCTEH: | M3y4yaTh U NpUMEHSTH
[IpusHak mapaniensHOCTH napajuieabHble TIOCKOCTH. NapajuIeIbHOCTh MIIOCKOCTEH,
JBYX IUIOCKOCTEH [Ipu3nHak mapamienbHOCTH MIPU3HAK MapajuICIbHOCTH IBYX
17 [TapannenpHble IOCKOCTH. JBYX TUIOCKOCTEH IJTIOCKOCTEU MpU PELICHUH 3324
[IpusHak mapaniensHOCTH CBoiicTBa mapayienbHbIX [IpoBoaAUTH JOTHUECKH
JIBYX TJIOCKOCTEH IJIOCKOCTEH: 0 KOPPEKTHBIE JOKa3aTeIbHbIE
18 CoiicTBa mapajieabHbIX MapayiebHOCTH MPSIMBIX paccyXIeHus pH PEeLIeHUH
IJIOCKOCTEH IIepeceyeHus Mpu FeOMETPUUYECKUX 3324
19 TIepECEUeHUH JABYX CBSI3aHHBIX C MApPaJIJIENbHOCTHIO

CBoiicTBa napamieabHbIX
IIOCKOCTEN

napajieqbHbIX INIOCKOCTEN
TpeTheit; 00 0Tpe3kax
napaieNbHbIX TPSMBIX,
3aKIIIOYEHHBIX MEKIY
napaiebHBIMU
TUTOCKOCTSIMHE; O TIEPECCUCHUN
MIPSIMOM C IByMSI
napaiebHbIMH IIOCKOCTSIMU

TJIIOCKOCTEH.

CpaBHHBATh M aHATTU3UPOBATH
peanbHBIE CUTYaIUH, CBSI3aHHEIE
MapauIeTbHOCTHIO TIPSIMOH |
IJIOCKOCTH B MPOCTPAHCTBE;
MOJISTMPOBATH PEATbHEIE
CUTYalllH, CBI3aHHBIE C
MapajieIbHOCTBIO IPSIMON U
IJTOCKOCTH B MPOCTPAHCTBE, Ha
SI3BIKE TEOMETPHH




20 [NapannensHoe u nentpangbHoe | OOBACHATH, UTO HA3BIBACTCS
IapanensHoe U LEHTPAbHOS MPOEKTUPOBAHUE, MapaijieIbHbIM U HEHTPaIbHBIM
npoeKTHpoBaH#e. OCHOBHbIC nzo0pakeHue Quryp. MPOEKTUPOBAHUEM U KaK
CBOJCTBA NapajlIeIbHOIO OcCHOBHBIE CBOMCTBa BBIIIOJIHSIETCS IPOEKTUPOBAHNE
NPOCKTUPOBAHUAL. MapajieIbHOTO (huryp Ha IIOCKOCTb.

MPOEKTUPOBAHUSL. Jloka3pIBaTh CBOICTBA
Uzobpaxkenne Guryp B NapajyIeTIbHOTO IPOEKTUPOBAHMSL.
NapajuieIbHOU POECKLUU. Uzobpakath B mapaieabHOMI

21 IIPOCKIMH Pa3HbIE
[lapaensHoe u HEHTPAIBHOS reOMETPHUYECKHIE (DUTYPHI.
npoeKTHpoBaHue. OCHOBHBIC Pemiates cTepeoMerpudeckue
CBOHCTBA MapajIeIbHOTO 3a1aun
HPOCKTUPOBAHHA. HccnenoBats MOCTpOCHHBIE

MO/JIEJIH C UCTIOIb30BAHUEM
reOMETPUUYECKUX MOHATUH U
TeopeM, amnmapara anreOpsl,
UG POBBIX PECYPCOB.
ITonyyaTs npencraBiaeHue o
LEHTPaTLHOM POEKTUPOBAHUH U
00 uctopuu paboT Mo TCOPHU
MIEPCIIEKTHUBbI
22 Tetpasnp IIpocreitmme Nzobpaxats TeTpasap,

MIPOCTPaHCTBEHHbIE QUTypHl Ha | mapajuienenunes. M3yqars,

IJIOCKOCTH: TETPadp, MIPUMEHSATH TETPa’ip,

napasuIesen ey napajulesienuIes] K pereHuio
3a1a4

23 [Tapannenenunen

24 Ceuenrie MHOTOTPAHHUKOB. [Toctpoenne ceuenuit Wzyuath, NpUMEHSThH IPUHITUIIBI
IlocTpoenue ceuenuit MUpaMUIbL, Ky0a 1 IpU3MBI, IIOCTPOEHUS CEUEHUI.

25 HOCTpOCHI/IG ceuenuii. Meron KOTOPBIC HPOXOIAT 4EPE3 UX Wcnons3oBaTh 11 IIOCTPOCHUSI
CJIE€I0B JUISl OCTPOEHUS pé6pa. NzobpakeHue CEUYCHHUI METOJI CIIEJIOB, METOJ
CEYEHUI MIEPECEUEHHMSI [TOJTyUEHHBIX BHYTPEHHETO MPOEKTUPOBAHMUS,

26 U306paskenue IJI0CKOCTEN. PackpammBanue | METOA MEpPEHOCca CEeKyIen
MPOCTPAHCTBEHHBIX (1)I/Ipr. MIOCTPOCHHBIX CeUCHMI IINIOCKOCTH.

TTocTpoeHHe ceueHHit Pa3HBIMH LBETAMHU. Pemars cTepeomerpuueckne

27 U306paskeHne Merton cnenoB ans 3aJla4yM: Ha ONpe/IeIICHUE BUAA

MPOCTPAHCTBEHHBIX PUTYD.

MOCTPOEHHUS CEUCHUI.

CCUYCHUA U HAXOXKJICHHUEC €TI0




ITocTpoeHue ceuennii

ITocTtpoeHnue ceuennii B

ILIOIIA .

28 Hzobpaxenue 1 MpaMufe, Kyoe 1mo TpémM AxTyanu3upoBaTth GaKkThl 1
IIPOCTPAHCTBEHHBIX (PUTYD. ToukaM Ha pébpax. Cozmanne | METOJbI INIAHUMETPHUH,
[TocTpoeHue ceuenuit BBIHOCHBIX YEPTEXKEH U 3allUCh | pEIeBaHTHBIE TEME, IPOBOIUTH

29 Uzobpaxenne 1 L1aroB HOCTPOEHHUSL. AHaJIOTHH.

MPOCTPAHCTBEHHBIX (PHUTYD. ITocTpoeHue ceuenus, Pewate mpakTuyeckue 3agaun Ha
[TocTpoenue ceuenuit IIPOXOMAILIEr0 Yepe3 JaHHYIO [IOCTPOEHUE CEUEHUH Ha

30 Nzob6paxenue 1 NPsAMYIO Ha YEPTEXKE U yepTexax TeTpasdapa u
IPOCTPAaHCTBECHHBIX (bnryp, nmapaiCiIbHOI'O I[pyl“Oﬁ napajjieiicimumiecaa.
IMocTpoenue ceueHuit npsaMoil. Pacuér oTHomeHU Pewate crepeoMerpuueckue

31 Nzobpaxenue 1 3aJla4y, CBSI3aHHBIC C
[POCTPAHCTBEHHBIX (UTYP. [IOCTPOCHUEM CCYCHHH
ITocTpoeHue ceuenuil IJIOCKOCTBIO.

32 KonTponbHas pabora No2 1 IIpoBoauTE TOrHM4ECKH
"[TapasienbHOCTh KOPPEKTHBIE JOKa3aTeIbHbIC
wiockocteit" PpacCyXaCHUA IPU PECHICHUA

FeOMETPUUYECKUX 3a]a4
CBSI3aHHBIX C MApaJIIENbHOCTHIO
IJIOCKOCTEH.

CpaBHUBaTh U aHAJIM3UPOBATH
peanbHbIe CUTYalluH, CBSI3aHHbIE C
MapajyiebHOCTBIO MIPSIMOM U
IUIOCKOCTH B IPOCTPAHCTBE;

Frasa | TlepneHauKyJISIpHOCTH 42y

' NPAMBIX U INIOCKOCTEH

33 [ToBTOpenue. Teopema 1 Teopema [Iudaropa Ha AKTyanm3upoBathb (hakThl U
[Tudaropa Ha niockocTH, IUIOCKOCTH, TPUTOHOMETPHS METObI IFIAHUMETPHH,
TPUTOHOMETPHS MIPSIMOYTOJIEHOTO peNeBaHTHBIE TEME, TPOBOINTH
MPSIMOYTOJIEHOTO TpEYroJbHUKA. AHAJIOTHH.

TPEYIroJIbHUKA. CpolicTBa Ky0a u
MIPSIMOYTOJIEHOTO
napajuiesenunesa.

34 [lepnennukynspusie npsimeie | 1 [lepnenaukynsapHslie npsMele B | opMyInpoBaTh ONpeEIeHNE
B ITPOCTPAHCTBE MIPOCTPAHCTBE . MEPIEHINKYIISPHBIX MPSIMBIX B

35 [lepniennukynsapusie npsimeie | 1 Brluucnenue JMH OTPE3KOB B | IPOCTPAHCTBE

B IIPOCTPAHCTBE

Ky0Oe 1 MpsIMOYT OJIbHOM
napajuleNenunese.




36

IlepneHAUKYISPHOCTD IPSIMOMN
1 IUIOCKOCTH

IlepneHqUKYISPHOCTD IPSIMOM
U miockoctu. [IpusHak

DopMynHpOBaAThH ONPECICHUE
NpsIMO, EPIEHAUKYIISIPHOHN K

37 ITpusnak MEePIEeHIUKYISPHOCTH NMPSAMON | TIIOCKOCTH.
MEePIEeHINKYISIPHOCTH NMPSMON u miockoctu. Teopema o Jloka3pIBaTh: IEMMY O
U IUIOCKOCTH CYIECTBOBAHNHU U MIEPIEHIUKYIIIPHOCTH IBYX
38 IpuzHak €IMHCTBEHHOCTH MPSIMO, MapauIeIbHBIX NMPSIMBIX K TPEThEH
MEPIEeHINKYIIPHOCTH MPSAMON MPOXOMSILEH Yepe3 TOUKY MIPSIMOM; TEOPEMBI O CBS3U MEXIY
Y TUIOCKOCTHU IIPOCTPAHCTBA U NapajyIeTIbHOCTBIO MPSIMBIX U X
39 Teopema o npsAMoOi, NEPIEHANKYIIAPHON K MEPIEHANKYIISIPHOCTEIO K
HepHCHZ[I/IKYHHpHOﬁ miIockocTy. Ilimockoctu u IIJIOCKOCTH.
IJIOCKOCTH MIepIEeHIUKYIISIPHBIE UM Jloka3biBaTh: TeOpeMy,
40 OpTOoroHansHoe psiMasi B MHOTOTpaHHHUKAX BBIPAXKAIONIYIO IPU3HAK
IPOEKTUPOBAHHE OpToronaibpHoe NEePHIEHANKYISIPHOCTH NPSAMON U
MIPOEKTHPOBAHHUE. IUIOCKOCTH; TEOPEMY O
[loctpoenune ceuenmii KyOa, CYILLIECTBOBAHUH U
MPU3MBI, IPABUIbHON €IUHCTBEHHOCTH MPSMOH,
MIUPAMHUJIBI C TTOMOIIBIO IIPOXOJAILIEN Yepe3 JaHHYIO
OpPTOTrOHAJIBLHOU ITPOEKIUH. TOYKY U NEPIEHANKYJIIPHON K
JAHHOM TUIOCKOCTH.
N300paxarh B3aMHO
NEPIEHANKYIISPHBIE IPAMYIO U
IIJIOCKOCTB.
[lonyvats npencrasneHue 06
OpPTOTOHAJILHOM
MIPOEKTHPOBAaHUHU.
Jloka3pIBaTh TEOPEMY O IPOEKIIUU
TOYKH Ha IPSIMYIO.
41 ITepnenaukynsp u Ilepnenaukynsip u HaknoHHAast. | DopmyaIUpoOBaTH CBOMCTBO

HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTosiHUE OT NPSIMOU 110
IIJIOCKOCTH, PACCTOSIHUE

MEX 1y NapajlleIbHbIMU
IJIOCKOCTSIMM.
[lepnenaukysp U HaKJIOHHAs.
[TocTpoenne nepneHnukymsapa
13 TOYKHU Ha OPIMYHO.

[TocTpoenne nepneHauKymspa
13 TOYKH Ha MPSAMYIO.

MIEPIICHUKYJIISPA 110 OTHOIICHHIO
K IUIOCKOCTH.

ITonyyaTs npencraBiaeHue o
3HAYEHUH MIEPIICHIUKYIISAPA TS
Ipyrux obnacreit Hayku ((prsuka,
SHEPreTHKa, JTa3epHbIe
TEXHOJIOTMH), B PEATbHON KU3HU
(TexHuKa, OKpyKaroIIas
00CTaHOBKA).




PaccrosiHue mexny
CKPELIMBAIOLIMMUCS IPSIMBIMU

Jloka3bIBaTh YTBEPKICHUSA,
CBSI3aHHBIE C MPOEKIMEN MPSIMON

42 [lepnieHAuKysIp ¥ HAKIOHHbIE [lepieHauKyIAp ¥ HAKJIOHHBIC: | Ha IIOCKOCTD,
43 [lepnieHauKyIsIp U HAKJIOHHBIE pPaccTOSHUE OT TOYKH JI0 HEMNEePNEeHIUKYIIAPHYIO K 3TOH
44 TeprieHANKYISP U HAKJIOHHBIC IDIOCKOCTH, PACCTOSTHAE OT MIPSIMOM.
45 [lepierauKyIIp ¥ HAKJIOHHBIC HPAMOM J10 TIIIOCKOCTH,
npoeKuust (Urypsl Ha
IIJIOCKOCTb.
46 Teopema o Tpex Teopema o Tpéx [oxa3bIBaTh TEOpEMY O TPEX
NEePHIEHINKYIIIpax NepIeHInKyspax (mpsamast u MEPIECHANKYIISIPAX U TEOPEMY
oOpatHast). o0paTHYyIO TeopeMe 0 TPEX
47 Teopema o Tpex MIEpPIEeHIUKYIIIpax.
NEePIEHINKYIISIpax Pemats crepeomeTpuieckue
48 Teopema o Tpex 3aJlauM, CBA3aHHBIE C
MepIEeHINKYIIsIpax NEPIEHANKYISIPHOCTHIO IPSIMON U
49 Teopema o Tpex IUTOCKOCTH.
NEePIEHINKYIISIpax Pemats npuknagHsle 3a0a4uy,
50 CuMMeTpus B IPOCTPAHCTBE CuMMeTpus B IPOCTPAHCTBE CBs3aHHBIC C HAXOKACHHUCM
OTHOCUTEIBHO IUIOCKOCTHU. OTHOCUTEJIBHO IUIOCKOCTHU. FCOMCTPUICCKHX BCIMIHH.
IInmockocTu CI/IMMeTpI/Iﬁ B Pemats CTCPEOMECTPUICCKUC
MHoOrorpanHukax. [IpuzHak 3aia4u, CBsA3aHHBIC C
TepHeHIUKYIAPHOCTH TIpsAMOil | TIPHMEHEHHEM T€OPEeMBbI 0 TPEX
1 IVIOCKOCTH KaK CJIEJICTBHE HNEPICHANKYIIAPAX, HAXO0KICHHEM
CHUMMETPUH. pacCcTodHuM, IOCTPOCHUEM
Pacuér paccTosHuii OT Touku | HPOCKIIHIL.
10 TtockocT. Croco0bl
OITyCTUTH NEPICHIUKYJIISPHIL:
CUMMETpPHUS, CABUT TOUKH IO
napajuiensHON npsaMoii. CiBur
10 HEMapAJUIETbHON TPAMOI,
W3MEHEHUE PacCTOSHUI
51 KonTponbhas pabora Ne3
"[lepneH UKy IIPHOCTH
MPSIMOM U TITIOCKOCTH"
52 Yros Mexay npsMou u IToBTOpEHME: yroa Mexay AxTyanu3upoBaTth GakThl U

TIJIOCKOCTBIO

MpsAMBIMHU Ha ITIJIOCKOCTH,

MCTOJBI INIAHUMETPHUU: YI'OJI




TPUTOHOMCTpPUS B
IIPONU3BOJIBHOM TPEYI'OJIbHUKE,
TCOpEMa KOCMHYCOB.

MEXAy NPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHS B TIPOU3BOIHEHOM
TpEYrolbHUKE, TEOpEMA

53 Yron Mexay npsmMon u 1 [ToBTOpEenue: yromn Mexy KOCHHYCOB, YTOJI MEX]TY
IJIOCKOCTBIO CKPEIIMBAIONIMMUCS NMPSIMBIMUA | CKPEIUBAIOIUMHUCS IIPSIMBIMH B
54 VYroa Mexay npsmMoi u 1 B IIPOCTPAHCTBE. YTOJ MEXIY | IPOCTPAHCTBE. IPOBOJNTH
MJIOCKOCTBIO MPSIMOM U TIJIOCKOCTBIO aHAJIOTHH.
55 VYron Mexay npsiMoit u 1 DopMynupoBaTh ONpeaeIeHUE
TJIOCKOCTHIO yria Mexay OpsiMon 1
56 VYron Mexay npsMoit u 1 IUIOCKOCTBIO.
IJIOCKOCTBIO Pemars cTepeomerpuueckre
3aJa4u, CBA3aHHBIC HAXOXKICHUEM
yria Mexay OpsiMoi 1
TJIOCKOCTBIO
57 JByTrpaHHBIi1 yroa 1 JIByrpaHHBIil yro, JuHEHHbIM | DOopMyIUpOBaTh ONPEAEICHUE
58 JByrpaHHbIil yron 1 YroJjl ABYTPaHHOIO yIJla. JIBYT'PAaHHOTO yrija.
59 JIByrpaHHBIH yrou 1 Jloka3pIBaTh CBOMCTBO paBEHCTBA
60 JAByrpaHHbIi yroi 1 BCEX JINHEWHBIX YIIIOB
61 JByrpaHHbIif yroiu 1 ABYTPAHHOTO yrja.
KnaccugpunuposaTts IByrpaHHbIe
YTJIBI B 3aBUCUMOCTHU OT UX
rpayCHOM MEpHI.
62 [lepnennukynspHsie 1 [lepniennukynspHbIe DopMynHpoBaTh ONpEAEICHUE
IIJIOCKOCTH IIJIOCKOCTH. B3aMMHO IMNEPIICHAUKYJIIAPHBIX
63 [puznak 1 CaoiicTBa B3aMMHO TUTOCKOCTEH.
NEPIEHNKYIIPHOCTH MEPIEHIUKYISPHBIX Jloka3pIBaTh TEOpEMY O IPU3HAKE
IJIOCKOCTEH miockocTer. [lpru3nax MEPIEHANKYISIPHOCTH IBYX
64 ITpusnak 1 MEPIEHINKYIIIPHOCTH IJIOCKOCTEM.
MIEPIEeHIUKYIIPHOCTH IJIOCKOCTEM; Teopema o DopMynupoBaTh clencTBHE (U3
IJIOCKOCTEH NpsIMO mepeceyeHus AByX MIpU3HAKa) O
65 [Ipu3nak 1 IJIOCKOCTEH MEPIECHIUKYIIPHOCTH IJIOCKOCTH,
ICPIICHANKYIIAPHOCTH NEPNCHAUKYIAPHBIX TPETHECU KOoTOpasd NEprucHaANKyJIsipHa
IIJIOCKOCTEN IIJIOCKOCTH. MPsIMOH, 110 KOTOPOH
66 Teopema o mpsiMoi 1 IIEPECEKAIOTCH ABE IIIOCKOCTH,

IIEpECEUCHHUS IBYX
IJIOCKOCTEN
NEePIEHANKYISIPHBIX TPEThel

OTHU INIJIOCKOCTAM.
Pemars CTCPCOMETPUICCKUC
3aga4u, CBA3aHHBIC C




IIJIOCKOCTH.

MEePIEHANKYIIPHOCTH
IJIOCKOCTEH, UCIIOJIb3YS
IJTAHUMETPUYECKUE (PaKThl U
METO/IBI.

IIpoBOAUTD JTOrMYECKU
KOPPEKTHBIE JOKa3aTeIbHbIE
paccyXAeHus Ipu peuieHnn
FE€OMETPUUYECKUX 33/ad,
CBSI3aHHBIX C
NEPUEHIUKYIAPHOCTBIO
IJIOCKOCTEH.

AHaMM3UpOBaTh U MOJISITHPOBATH
Ha SI3bIKE T€OMETPHH PeaibHbIE
CUTyaluu, CBA3aHHLIC

67 TpéxrpanHslii u
MHOTOIPaHHBIC YTIIBL.
68 Tpéxrpannsrii u
MHOTOTPaHHBIC YTJIbI.
69 TpéxrpanHslii u

MHOT'OI'PAHHBIC YTJIbIL.

TpéxrpaHHbIi U
MHOTOTPAaHHBIE YTIIBL.
CBoiicTBa MJIOCKUX YTJIOB
MHOTOTPaHHOTO YTIJa.
CBoiicTBa IUTOCKUX U
JBYTPAHHBIX YIJIOB
TpéxrpaHHoro yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIst
TpPEXTPAaHHOIO yIJIa.
IToBTOpEHME:
CKpEIMBAIOIIHECS MPSMBIE,
napajuleIbHbIE TNIOCKOCTH B
CTaHJIaPTHBIX
MHOTOTPaHHHKAX.

[Tapa nmapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOLINXCS TPAMBIX,
PacCTOSIHUE MEXAY
CKPEIMBAIOLIUMUCS MTPSIMBIMU
B ITPOCTHIX CUTYyaIlHAX.
OnyckaHre nepreHAnKyIsIpOoB,
BBIYHCIIEHHE PACCTOSIHUN OT
TOYKH JI0 TOUKH; IPAMOii;

Pewate crepeoMerpuueckue
3aJ1a4, CBS3aHHBIE C TIOHATHE
MHOTOI'PaHHBIX YTJIOB UCIIOJIb3YS
IUIaHUMeTpUieckre GpakTel U
METOJIBI.

[IpoBoaMTE JOTHUECKH
KOPPEKTHBIE JOKA3aTEIIbHBIE
pacCyXAeHUs IpU pEeLICHAN
FEOMETPHUYECKUX 3a]ad,
CBSI3aHHBIX C MHOTOTPAHHBIMU
yIJIaMHA




IJIOCKOCTH.
Brruncienue paccTossHun
MEXTy CKPEIUBAOIIIMMUCS
MPSIMBIMU C TIOMOIIIBEO
nepneHauKkyisipaol Teopema
[Tudaropa, TeopeMbl
KOCHHYCOB M CUHYCOB JIJISt
TPEXTPAHHOTO yIJia. DJIEMEHTHI
c(hepHIeCcKOi TeOMETPHH:
re0JIC3NICCKIEC JIMHUN Ha
3emie

70 [IpssMoyTOMBHBIIH 1 [IpssMoyTONBHBIIH Jloka3bIBaTh yTBEPKICHUS O
napajiesenunes napaenenumen; Kyo; CBOWCTBAX Mapajuleyenuea;
71 [IpsimoyToNBHBIHI 1 H3MEepeHHUsl, CBOICTBa TEOpeMy U CIIEZICTBHUE U3 HEE O
napaJuIeenumne; MPSIMOYTOJIEHOTO JMAarOHAISX MPSIMOYTOJILHOTO
72 [IpsmoyronbHbIH 1 napajuenenunena. Teopema o | mapajulesIenuIena
napajiesenunes JMaroHAIN MPSIMOYT'OJIBHOTO Pemrats crepeomeTpuieckue
73 [IpssMOyTOJIBHBI#H 1 rapajuleienuIena u CIeICTBUE | 3a1a4M, CBSI3aHHBIE C
napasIe/enue] n3 He€. CTepeoMeTprUecKie U | MEePIEHANKYIJIIPHOCTD HPSMBIX U
74 KOHTpOJ'IBHaSI pa60Ta No4 1 MPUKIAJHBIC 3a4a4H, TJIOCKOCTEH, HMCIIOJIb3Y
”HepHCHHI/IKyHHpHOCTB CBsI3aHHBIC CO B3aUMHBIM IUITAHUMETPUICCKUEC q)aKTLI u
IUIOCKOCTEH" PAacIoyIoKEHUEM MPSIMBIX U METOBI.
IUIOCKOCTH. [IpoBoauTh nOTUYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIC
paccyXJeHus MPH PEIICHUN
reOMEeTPUUYECKHX 3a/1a4,
CBSI3aHHBIX C
MEPIIEHINKYISIPHOCTHIO
IIJIOCKOCTEM.
AHaNM3UpOBaTh U MOJICINPOBATD
Ha SI3bIKE TEOMETPUH PeajibHbIC
CHUTYyalluH, CB3aHHbIE
C MEPIEHANKYIIIPHOCTHIO
NPSIMBIX U IJIOCKOCTEH.
Frasa | MHororpaHHHKH 11y
11
75 Buabl MHOTOrpaHHUKOB. 1 CucreMartu3anus 3HAaHUU: Paborats ¢ yueOHUKOM: 33/1aBaTh

Kpatuaiimue nytu Ha

MHuor Or'paHHUK U CTO

BOIIPOCHI, ACJIaTh 3aMCUaHU,




MMOBEPXHOCTH MHOTOTPaHHUKA.
Teopema Ditnepa.

aneMeHTsl. Kpatuaiimume mytu
Ha IMOBEPXHOCTU
MHOrorpanauka. Teopema
Ditnepa.

KOMMEHTapUU.
AHanM3MpOBaTh PEIICHUE 3a/1a4H.
PucoBaTh BBITTYKIIBIC
MHOTOTPaHHUKY C 33JaHHBIMU
CBOWCTBaMU; BOCCTAaHABINBATH

76 N- mpu3Ma, mpsMast u 1 N- mpu3Ma, mpsMasi u OOTIIHif B BBIITYKJIOTO
HAaKJIOHHAS TIPU3MBI HAaKJIOHHAsI TPU3MBbI MHOTOTPaHHHUKA IO JIBYM €TI0
77 [Tapannenenunen 1 [Tapannenenunen MPOCKIMSIM.
78 [TpaBuibHas npusMa 1 [TpaBunbHas npusMa Jloka3pIBaTh CBOMCTBA BBIIyKIIOTO
79 [Tmomans 6oKOBOI 1 [Tmomanas 6GokoBOM MHOI'OTPaHHHKA.
MOBEPXHOCTHU U MOJTHOMN TOBEPXHOCTHU U MOJTHOMN Pucosars BbImyKiIBIC
TOBEPXHOCTH MPSAMOU MPU3M MMOBEPXHOCTH NMPAMOU MPU3M MHOT'OIpaHHUKH
80 N-yroiapHas MAPaMHLIA. 1 N-yroJibHas TUpaMKJIA. C pasHOU SHUJIICPOBOU
HpaBI/IJ'ILHaH upaMuza. HpaBI/IHBHaﬂ MUpaMuIa. XapaKTCPpUCTUKOU; UCCIICAOBATDH
CpoiicTsa pébep 1 GOKOBBIX CgoiicTBa pé€bep 1 OOKOBBIX BOSMOXKHOCTH IOy HCHIA
rpaHel mpaBUIbHON rpaHeii PaBHIbHOI pe3ynbTaTa nMpu BapbUpOBaHUHU
MHPAMUIBL. HPaMHIBL. JaHHBIX.
= v v v Ka3bIBaTh CBOMCTB
81 [Tnomans 60koBOM U oot | 1 [Tnomaas 60KOBOM U IMOJHOM JloKasLIBaTE CBOHCTEA
N o MIPaBUIIHBIX MHOTOTPaHHHUKOB.
MTOBEPXHOCTH MPaBUIBHOM MTOBEPXHOCTH MPABUIBHOM
IInanupoBats nocrpoeHue
MTUPAMHU/IBL. TIPAMH/IBI.
m = = MPaBUJILHBIX MHOTOTPAHHUKOB Ha
82 Yceu€unas nmupamua, 1 IInowmans GOKOBOI U ITOJIHOM
. MTOBEPXHOCTSX JPYTUX
TeopeMa O TUTOIIA ! MTOBEPXHOCTH MPABUIBHOM
. MIPaBUIIEHBIX MHOTOTPaHHUKOB
YCeUEHHOW MTUPaMUJIBL. TIMPaMH/IBL.
Brruucnenue 31eMeHTOB Yceu€nnas nupamua,
MHOTOTPaHHUKOB: pEOpa, TeopeMa O TUIOIIAAH
JMarOHaIU, YTIIbL. yCceu€HHON THpaMUJIbL.
83 Brruncienue 31eMEHTOB 1 Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa, MHOTOTPaHHHKOB: pEOpa,
JMarOHaJU, YTIIbL. JUarOHAJU, YTIIbL.
84 [IpaBunbHBIE MHOTOTPaHHUKH. | 1 [IpaBuiIbHBIE MHOTOTPAHHUKHY.
DNIeMEHThl CHMMETPUH DIIEMEHThI CHMMETPUH
MPaBUIIbHBIX MPaBHJIbHBIX MHOI'OI'PAaHHHKOB.
MHOTOTPaHHUKOB,
85 Konrtponbnas padota Ne5 1
"MHororpanHuKy"
[nasa | BekTopbl B MPOCTPAHCTBE 129 Bekrop B npoctpancTBe AKTyanu3upoBath (PaKTel U




86

Bexkrop B mpocTpaHCcTBE
PaBeHCTBO BEKTOPOB.

HYJIEBOU BEKTOP, IJIMHA
HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE,
COHaIIpaBJICHHbBIE U
MPOTHUBOIIOIOXKHO
HaIlpaBJICHHbIE BEKTOPHI.
PaBeHCTBO BEKTOPOB.

METO/IbI IJITAHUMETPHH,
peneBaHTHBIE TEME, TPOBOUTD
aHaJIOTHH.

OnepupoBaTh NOHATUIMU:
BEKTOP Ha IJIOCKOCTH U B
MPOCTPAHCTBE; KOMILIAHAPHbBIE
BeKTOpHI. [IpuBOIUTH

87 JleficTBUs ¢ BEKTOpaMu: JelicTBus ¢ BEKTOpamu:

CJIO’KE€HHE U BHIYUTAHNE CJIO’KEHHE U BHIYUTAHNE MPAMEpbI PU3HIECKUX
BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, CyMMa HecKOIbKuX | BEKTOPHBIX BCJIMYHH.
BeKTOpOB, CBolicTBa BekTOpoB, CBoiicTRa cioxenns | OCBaMBaTh NpaBuIla
CIIO)KEHHsI BEKTOPOB. BEKTOPOB. BBIIIOJIHEHHUSI IEUCTBUI

88 JleiicTBus ¢ BEeKTOpaMu JeiicTBus ¢ BeKTOpaMu CIIOKEHUS U BBIYUTAHUS
YMHOXCHHUE BEKTOpPA HaA YMHOXCHHUE BEKTOPa HA YHUCIIO. BGKTOpOB, yMHQ)KeHH;[ BGKTOpa
yucio. CBONCTBA YMHOKEHHS CBoiicTBa YMHOXEHHSI BEKTOPA | Ha YuCIIO.

BEKTOpa Ha YUCIIO Ha YUCII0 JIOKa3bIBaTh [PH3HAK

89 Kommranapabie BEKTOPBHI. [lonsiTHe KOMIITaHAPHBIE KOMILTaHAPHOCTH TPEX

HP'I/BHEIK KOMIUTaHAPHOCTH BEKTOPBI. BEKTOPOB.

TPEX BEKTOPOB. [Ipu3Hak KOMIIaHAPHOCTH

IIpaBuio napasenenunesaa. TPEX BEKTOPOB. JlokassIBats Te0pemy o
TIpaBHIIo NapaIeIenue/a. passoXeHuH m000ro BEeKTOpa

90 Teopema 0 pasoxeHUH Teopema 0 pasnoxeHUH IO TPEM JTAHHBIM
BEKTOpA 110 TPEM BEKTOpa 10 TPEM HCKOMILIaHApHBIM BCKTOpaM
HEKOMIUIAHAPHBIM BEKTOPAM. HEKOMIUIAHAPHBIM BEKTOPaM.

91 IIpssMoyrosibHas cucreMa IIpssmoyroiibHas cucreMa
KOOpJMHAT B IPOCTPAHCTBE KOOpJMHAT B IPOCTPAHCTBE

92 Koopaunnatel Bektopa. CBs3b Koopaunats! Bextopa. CBs3b
MEX1y KOOpJIUHATaMH MEX1y KOOpJIMHATaMH BEKTOpa
BEKTOpPA U KOOpAWHATAMH ¥ KOOpAWHATAMH TOYEK.

TOYEK.

93 YTroa Mexay BEKTOpamH. YT01 Mexay BEKTOpamH. BoruncnsaTs yromn Mexuny
CkanspHoe Ipou3BeICHNE CkanspHoe Ipou3BeICHNE BEKTOpPaMH B IIPOCTPAHCTBE.
BEKTOPOB. BEKTOPOB. Beluucienue yria peliaTh OpocTenire 3a1a4u ¢

94 CkansipHOoe IpOU3BEICHNE, MEX/1y BEKTOpaMH B BEKTOpaMH
BBIYUCIICHHE yTIIa MEXKIY npoctpascTse. [Ipocreiimne
BEKTOPAMH B IPOCTPAHCTBE. 3aJla4u¥ ¢ BEKTOpaMH

95 [Ipocreiiiye 3aqa4u ¢




BCKTOpaMu

96 [pocreiimue 3aga4uu ¢ 1
BEKTOpaMH
97 Kontponbnas padora Ne6 1
"BekTopsl B ipocTpaHcTae”
IToBTOpEHUE 5 4 Pewate cTepeoMerpuueckue
98 IToBTOpEHHE. 1 3a/la4y¥ Ha JI0Ka3aTeIbCTBO
[apannensHOCTD MPAMBIX U MaTeMaTHYECKHX OTHOIICHHH,
TJIOCKOCTEH B IPOCTPAHCTBE HaXO0XXICHNUE TEOMETPUUECKUX
99 [ToBTOpEHue. 1 BETMYYH (JIJIVH, YTJIOB,
[lepneHaANKYIAPHOCTD TUIOIIA e ).
HpSAMBIX U INIOCKOCTEN B Hcnons3oBaTe npy pelIcHUH
MIPOCTPAHCTBE CTEPEOMETPHUYECKHX 3a/1a4
100 | IIpomexyrouHas arrectarms | 1 IJIAaHUMETpUYecKue (HaKTel U
101 | [loBTopenmne. MHororpanauku | 1 METOJBL.
102 | TloBTOpenwue. 1 IIpoBoauTk nOrMYECKU

BexkTops! B ipocTpaHcTBe

KOPPEKTHBIE JOKa3aTeIbHbIE
paccyXaeHus Ipy pelieHnn
CTEepPEOMETPHUUECKUX U
IJTAHUMETPHYECKUX 3a]1a4.
CpaBHUBaTh U aHAJIM3UPOBATH
peanbHbIe CUTYalluu U BBISBIATD
BO3MOXKHOCTH €€ MOJISITUPOBAHUS
Ha SI3bIKE TEOMETPHH.
MoaenupoBaTh peagbHyIO
CUTYAIUIO Ha S3BIKE TEOMETPUH H
HCCIIeIOBATH MTOCTPOSHHBIC
MOJIETIN, B TOM YHCIIE U C
HCIIONIb30BaHUEM aIllapara
anreOphl.

Hcnonp30BaTh KOMIBIOTEPHBIE
MIPOTPaMMBI ITPH PEIICHUH 3a]1a4.
[lonyuaTs npeacraBiaeHue o
FEOMETPHHU KaK O pa3BUBAIOLIEICS
HayKe, Uccleayronien
OKPY>KaIOIIUH MUp, CBSI3aHHOM C
peasbHbBIMH 00BEKTaMHU,




[IOMOTaoIlIEN PElNTh peaabHbIe
KU3HEHHBIE CUTYAIH O POJIH
CTEpEOMETPHH B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKACHUS C LIETBIO
BBISIBIICHHS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyKJIeHH.

HccenenoBats NOCTpOCHHBIE
MOJIEJIH.

Hcnons3oBath nudpoBeie

pecypeh




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTHYECKHE METO/IbI pacyéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMyia pacCTOSHUSA OT TOYKH 10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEHIUKYISIpax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIbHUKOB, (hOPMYJIBI 115t
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH UITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3a7a4n, CBI3aHHBIC C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaamu MOBEPXHOCTH U O0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTrpust 10-11 knacchl. YueOHuK 1151 00111€00pa30BaTEeIbHBIX
opraHu3zaiuii: 6a30Bbiid U yrayoneHHbii ypoBau /JI1.C. Aranacss, B.D.
Bbyty3os, C.b. Kanomies u ap./ - M. : [IpocBemenue.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

I'eometpus 10-11 kmaccbl. YueOHuUK 17151 0011€00pa3oBaTebHbIX
opraHu3zaiuii: 6a30Bbii U yriayoiaeHHsi yposau /JI.C. AtanacsH, B.D.
byty3o0s, C.b. Kagomues u np./ - M. : [IpocBemienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{IOK mos mikona

bu6moreka [IOK Akagemun Munnpocenienus Poccun mis yunrenei
MaTEMaTUKH

OUITN. OTkpeIThii 6ank 3ananuii EI'D.

OTkpbITHIN OaHK 3anaHuil 0 GyHKUHOHAIBHOU rpamoTHOCTH. DU
OTKpBITHIN OaHK 3a1aHuid 110 GYHKIHUOHAIBHOU rpaMoTHOCTH. POIII
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