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AHHOTauuA K padoyeit nporpamme no reomerpuu OOII COO

Ha3Banue PABOYASA ITPOT'PAMMA
paboueii
IIPOrPaMMBI y4eOHOro npeaMera
«I"eomeTpus. Yriry0/1eHHBIH YPOBEHb»
10-11xmace
Kpatkas BaxkHocTh yueOHOro Kypca reoMETpuu Ha yYpOBHE CpelHero ofmiero odpa3zoBaHUs
XxapakTtepuc | oOyclIOBJI€Ha MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U MPEAMETHBIX pe3yJbTaTOB
THKa o0yueHusi TeOMETPUU B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHUS OOydaromuxcs, (GopMUpoBaHUS
porpaMMbl | GYHKIIMOHAIBHOW MaTeMaTUYeCKOM TI'paMOTHOCTHM, HW3y4Y€HHUS JPYrMX Y4eOHBIX AHUCHUIUIMH.
Pa3Butne y oOy4arommuxcsi NpaBWIbHBIX NPEICTaBICHUM O CYIIHOCTH M TPOUCXOXKICHUU
reOMETPUUECKUX aOCTPaKIMi, COOTHOIIEHUH PEAJbHOTO U MJICANbHOI0, XapaKTepe OTPaKEHUS
MAaTeMaTHYE€CKON HAyKOW SIBJIEHUH W IMPOLIECCOB PEATBHOIO MHUPA, MECTE T€OMETPUU B CHCTEME
HayK M pOJIM MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS B HAaydyHOM T[IO3HAHMM M B IPAKTUKE
CcrocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MMPOBO33PEHMSI Y4aIIMXCS, a TakKe KadyecTB
MBIIILJIEHHS, HEOOXOIMMBIX JJISl a1alTallii B COBPEMEHHOM OOIIECTBE.
I'eomerpust sBnsieTcss OAHMM U3 0a30BBIX NPEIMETOB HA YPOBHE CpPEIHEro o0OIero
o0Opa3oBaHus, TaK Kak o0OecrnedynBaeT BO3MOKHOCTh H3YYEHHUS KaK JIUCHUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.
Jlornueckoe MbllUIeHHE, (OpMUPYEMOE NPU HM3YyYEHUH OOYYarOIMMUCS MOHATHHHBIX
OCHOB TE€OMETPUM U TOCTPOCHUM LEMOYKU JIOTUYECKUX YTBEPKICHUM B XOAE PpELICHUS
FCOMETPUYECKUX 3aJad, YMEHHME BBIIBUIATb U OIPOBEPrarb TIMIIOTE3bl HEMNOCPEICTBECHHO
HCIOJIB3YIOTCS IIPU PEIICHWH 3a7a4 E€CTCCTBCHHO-HAay4yHOTO ILMKJIA, B YaCTHOCTH U3 Kypca
(bu3uKH.
YMeHHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NeATeNbHOCTH yesioBeka. OpHeHTalus YeloBeKa BO BPEMEHHU U MIPOCTPAHCTBE — HEOOXOIUMOe
YCJIOBHE €r0 COLMAIBbHOIO ObITHS, (POpMa OTPAKEHUS OKPYXKAIOIIEr0 MUpPA, YCIOBHE YCIELIHOIO
MIO3HAHUSA " aKTUBHOTO npeoOpa3oBaHus JNEUCTBUTEILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMU 00pa3zaMu 0O0BbEANHSAET pa3Hble BUIbI yUeOHOU U TPYAOBOH JESATEIbHOCTH,
SBIIETCSL OJHUM M3 MpO(EecCHOHAIBHO BAXHBIX KauyecTB, I103TOMY aKTyajlbHa 3ajayda
(dopMupoBaHUs y 00yUarOIIUXCsl TPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUIHOCTH 00pa3HOIro
MBIIIJIEHUS] — CYILECTBEHHOIO KOMIIOHEHTAa B MOJTOTOBKE K IPAKTUYECKON AEATEIbHOCTU IO
MHOTHMM HaIpaBJICHUSIM.
Cpok, Ha 2 rona
KOTOPBIN
paspaboTaH
a pabouas
porpaMma
Crncox [ToypouHO€ mIaHMpOBaHUE, OLICHOYHBIE MATEPUAIIbI
IIPUJIOKEHU

it K paboueit
nporpamme




HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecCKOoe  MbllieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TMOHATHUMHBIX OCHOB T'€OMETPUHU, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPU PEIICHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Heas ocBoeHUs mporpamMmsel yueOHoro kypcea «I'eomerpusi» Ha yriyOnEéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKHX TE€OMETPUYECKHMX 3HAaHUHW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTHKU.

[IpuopureTHpIMH 3aJaYyaMM Kypca I'€OMETpPUM Ha YriayOJEHHOM YpPOBHE,
pacIIUpSIIOIMMY U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HaXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOIOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pElIeHMs, YMEHUSI HUX HPUMEHATH, MPOBOAMTH JOKAa3aTEIbHbIE PACCYXKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYAIlUd, HMCCIICIOBAHUS ITOCTPOSCHHBIX MOJIEIEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH CO/IePKATEJIbHBIMU JIMHUSIMU Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «JIBUKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, ITPUHITUITHAIILHBIM BOIIpOCaM 00ydJaromuecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00YyYaIONIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MpoOrpamMM, oOOecrneunuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 poheccroHaTbHBIM 00pPa30BaAHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  MOHATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpemmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa NapajIeIbHOrO MpoekTHUpoBaHus. W3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (PUTypbl HAa IJIOCKOCTH: TETpadllp, MapajieJenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOn

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopeMbl KOCMHYCOB U CHHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPsAMOYTOJBbHBIM — MHapajulesieNuIe]] HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKMW: NpPaBWIbHASA IpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM UM TOJIHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONHCAaHHAs OKoJo mnuiauHApa. [lepeceuenme cdepsl u 1mmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO M MEPIEeHIUKYISIPHO OCH), CEUYCHHS KOHyca (MapalieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomo6us. [Ipssmas u chepa Ditnnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCUHCKOro  oOIlecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYEHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTH)KCHUH B JPYrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTIKEHUI HayKd U JEATEIbHOCTBIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYNBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaMm  MPOPECCHOHAIBHOW  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHWU BCEM KU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATBHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOIHON M COIMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJECHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOMMOTO aHAIH3;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, MpeIjiaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJILHO BbIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOM TEMBbI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIILHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a]auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WJIM HEJOCTHXKEHUSI pe3yJbTaTOB JAESTEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI, pacmpeaemsiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOW JEWCTBUA C APYTMMHM YJIE€HAMH KOMaHJbl, OIIEHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSIMU CTEPEOMETPUU TPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



¢ CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (IIPU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BHITIOJIHATDH MMAapajliesIbHOE, IEHTPAIbHOE U OPTOTOHAIIBHOE MTPOSKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH TUIONIAM TOBEPXHOCTEN MHOTOTPAHHUKOB (ITpU3Ma, MUpaMUJa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOXHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENH C HCIOJb30BAHUEM I€OMETPHUECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHJaMEeHTa pa3BUTHUSI TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJIY4EHHS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, c(hepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpallleHHs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPALCHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*33]1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh TOHATUSMHU, CBS3aHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB W TEJl BPALLCHHUSA: CEYEHMS LMIMHApPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4Yd HA JIOKA3aTEJbCTBO MATEMATHYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh pPEAJIbHBIC CHUTYallMH, NPUMEHATb HU3YYCHHBIC TOHATHS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITUH U TeopeM, ammapara anreopbl, pemiarh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
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https://resh.edu.ru/s |  CdopMHUPOBAHHOCTH POCCUHUCKOM
ubject/lesson/4756/ o
IPaXIaHCKON UJIECHTUYHOCTH, YBAXKECHUS K
http://metodisty.ru/ | TPOLUIJIOMY M HACTOSIIEMY POCCUMCKOMN
m/files/view/prezent | y\ratemaTHKH; CHOPMHUPOBAHHOCTH YMEHHMS
aciva dlya sozdaniy
2 motivacii k teme | TPUAMEHATH MaTEMaTHYCCKHUE 3HAHUS B
_- HWHTEpecax 3JI0POBOTO U OE30I1aCHOTO
izobrazhenie prosta | 64439 kH3HE, OTBETCTBEHHOE
Beeenue B 23 1 nstvennyh figur na
i OTHOILLIEHUE K CBOEMY 310POBbIO;
CTEPEOMETPHIO bloskosti Y S0P :
c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKU U
0OIIIeCTBEHHOM MPAKTHUKH,; OBJIAJCHNE
SA3bIKOM MAaT€MaTHKH U MaTEMaTHUYECKON
KYJIbTYPOH KaK CPEJICTBOM ITO3HAHUS
Mupa
B3aumHuoe http://geometry200 | DCTETHYECKOE OTHOIIEHUE K MUDY,
pacIionoKeHue 6 . ibnirlo‘;'ru/ Ltessons/ BKJIFOYAsl DCTETUKY MATEMATHIECKUX
-11/5a.pptx
IpSMBIX B http://geometry20 | 3aKOHOMEpPHOCTEH, 00BbEKTOB, 3a1a4,
IIPOCTPAHCTBE 06.narod.ru/Lesson | PEIICHUM, PaCCyKICHUM,



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

s/10-11/5b.pptx

BOCIIPUUMYHUBOCTh K MATEMATUYECKAM
acIeKTaM pa3JIMYHBIX BUJIOB UCKYCCTBA,;
c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKON
KYJIbTYPbI, TIOHUMAaHUE BIUSAHUSA
COLMAJIBHO-DKOHOMHWYECKUX IIPOLIECCOB
Ha COCTOSIHUE MPUPOIHON U COLUATBHOU
Cpellbl; TOTOBHOCTb OCYILECTBIISITh
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JEeSITEIIbHOCTh UHIAUBUIYAJILHO U B TPYIIIIE

http://geometry200
6.narod.ru/Lessons/

10-11/7a.pptx

[leHHOCTHOE OTHOIIEHHE K JOCTHXECHUSIM
POCCUHCKHX MAaTeéMAaTUKOB W POCCHMCKOU
MaTeMaTUYECKOM IIIKOJbI, HMCHOJIL30BAHUE
ATUX JOCTHXKECHUMW B JPYIrHUX HaykKax,
TEXHOJIOTUSX, chepax 9KOHOMMKH;

[TapannensHOCTH
dbu3uYecKkoe  COBEPIICHCTBOBAaHUE  TIPHU

MPSIMBIX U .

. 8 3aHATUAX CIIOPTUBHO-030OPOBUTEIBHOU

TUTOCKOCTEH B

MPOCTpaHCTBE JIESATEIIbHOCTBIO; MOHUMaHUE
MaTeMaTH4YeCKOH HaykKhu Kak  cdepbl
YEeJIOBEUYECKOM JICATEIBHOCTH, JTAaIllOB €€
pa3sBUTUA W 3HAYUMOCTUA [ Pa3BUTUA
ABWIN3AUA

TleprieH HKyIAPHO http://metodisty.ru/ | ['0TOBHOCTB K TPYyAy, OCO3HAHHE

m/files/view/geom
CTh MPSMBIX U o5 10 IIEHHOCTH TPYAOTI00US, HHTEPEC K

IJIOCKOCTEN B
MIPOCTPAHCTBE

paznu4yHbBIM chepaM mpodeccuoHATEHON
NeSATETHHOCTH, CBSI3aHHBIM C



http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10

MAaTEMAaTUKOM U €€ IPUIOKECHUAMMU;
OCO3HaHUE II100aNIbHOTO XapaKTepa
HKOJIOTMYECKUX MPoOeM, OpUEHTAlUs Ha
IIPUMEHEHHUE MAaTeMaTUYECKUX 3HAHUU
JUIs pelIeHns 3aa4 B 00J1aCTH
OKPY’KaIOLIEN Cpebl; IPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYD, SIBJICHUU, IIPOLIEYP
IpakIaHCKOT o o0I1IecTBa

VTiel u
paccTosTHUA

16

http://geometry200
6.narod.ru/Lessons/

10-11/16a.pptx

Oco3HaHue JYXOBHBIX IICHHOCTCH
pOCCHIiCKOTO Hapoja, ChOPMHPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, STHYECCKOTO
MIOBE/ICHUS, CBA3aHHOTO C MPAKTHYECKUM
PUMEHEHUEM JOCTHIKECHUN HAYKU 1
JEATEIBHOCTBIO YIYEHOT0, OCO3HAHUE
JUYHOTO BKJIaJIa B IIOCTPOCHHUE
YCTOMYHMBOTO OYayIIEro;

MHororpaHHUKH

http://geometry200
6.narod.ru/Lessons/

10-11/24.pptx

YMeHue coBepiiaTb OCO3HAHHBIN BBIOOP
Oynymieit nmpodeccun u peaan3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,
c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM
MO3UIUN 00YJAIOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO
oO1ecTBa



http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx

http://geometry200
6.narod.ru/Lessons/

['0OTOBHOCTE U CITOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO U

10-11/9a.pptx
A caM000pa30BaHUIO HA MPOTSIKEHUU BCEH
€KTOPBHI B : o
12 http://geometry2006 | yy3pp; yMeHHE B3aMMOIEHCTBOBATE C
TIPOCTPAHCTBE .narod.ru/Lessons/10
COLIMANIbHBIMU MUHCTUTYTaMU B
-11/9b.pptx
COOTBETCTBUHU C UX PYHKUHUSIMHU U
Ha3HAYCHUEM
['0OTOBHOCTH K aKTUBHOMY YYaCTHIO B
TosTopeHHe, pELIEHNH NMPAKTUYECKHUX 3a7a4
0000menne n 5 MaTeMaTUYE€CKON HAIIPABICHHOCTH;
CHCTCMaTH3aIA IJJAHUPOBAHME MMOCTYIIKOB M OILICHKHU UX
SHaHUH BO3MOJKHBIX TTOCJIEICTBUIN IS
OKpYXKaIoIEH cpeasbl
OBILEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME



http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Tema ypoxka KosmyecTBo yacos
n/n
BBeneHnne B ctepeoMeTpuio 23
1 [ToHsITHS CTEpEOMETPUH: TOUKA, TIPSIMAs], TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC NIPaBMIIa N300paKEHHS Ha 1
PHUCYHKE IJIOCKOCTH, TApaJJIETbHBIX MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka.
2 OcHoBHbIE TpaBUJIa H300paKEHNS HA PUCYHKE IJIOCKOCTH, apajliedbHBIX MPSAMBIX (OTPE3KOB), CEPEUHBI 1
oTpe3Ka.
3 [MonsiTHs: IEepeceKaromuecs MIOCKOCTH, MEPECEKAIOINECs IPSMasi M INIOCKOCTh; TIOJIYIPOCTPAHCTBO. 1
4 [MonsiTHs: IepeceKaromuecs MI0CKOCTH, IIEPECEeKAIONIHECs MPSIMasi i TUIOCKOCTb; MOJTyITPOCTPAHCTBO. 1
5 MHororpaHHUKH, U300paKEHHE MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONIUX 00HEKTOB. 1
6 MHororpaHHUKH, U300paKEHHE MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX 00HEKTOB. 1
7 AKCHOMBI CTepeOMEeTpUH U TIepBbIe cleAcTBUS U3 HUX. CrocoObl 3aJaHus MPSAMBIX U MIIOCKOCTEH B 1
npocTtpancTBe. O003HAYCHHS MPSIMBIX M TUIOCKOCTEH.
8 AKCHOMBI CTEPEOMETPHUH U TIEPBbBIE CIICACTBUS U3 HUX. 1
9 AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3 HUX. 1
10 | N3oOpaxenue ce4eHU TUpaMuIbl, Kyda U MPU3MbI, KOTOPBIE MMPOXOIAT yepe3 ux pedpa. MzooOpakenue 1
nepeceyeHus MOJyYeHHbIX III0CKoCcTel. PackpammBanue NoCTpOEHHBIX CEUEHUI pa3HbIMH IIBETAMH.
11 | U3o6paxeHue ceueHn MupaMuibl, Kyoa U mpu3Mbl, KOTOpBIE MIPOXOIAT uepes3 ux pedpa. M3obpaxkenue 1
nepeceyeHus MOJyYeHHBIX IJI0OCKOCTe!. PackpalinBanre NOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMMU.
12 | U3006paxeHue ceueHu MupaMuibl, Kyoa u mpu3Mbl, KOTOpBIE MIPOXOIAT uepes3 ux pedpa. M3obpaxenue 1
nepeceyeHus MOJyYeHHBIX IJI0CKOCTel. PackpanmBanue moCTpOEHHBIX CEUEHUI pa3HBIMU IIBETAMH.
13 | U306paxeHnue ceueHui nmupaMusl, Kyoa u IpU3Mbl, KOTOPbIE MPOXOAT Yepe3 ux pedpa. N3o0paxenue 1
nepeceyeHus MOMyYeHHBIX MII0CKoCTel. PackpanmBanue moCTpOEHHBIX CEUEHUH pa3HBIMH IIBETAMH.
14 | Meron cnefoB Ui MOCTPOCHUS CEYCHUIA. 1
15 Merton crnenoB A NOCTpoeHUs ceueHuid. CBOICTBa epeceueHnid MPSMBIX U MIIOCKOCTEH. 1




16 | Merox cnemoB i mocTpoeHwusl cedeHuit. CBOWCTBA MEPECEUCHUN MTPSIMBIX U IJIOCKOCTEH. 1

17 | IloctpoeHue ceueHuii B mupamuzae, Kyoe 1o TpemM ToukaM Ha peOpax. CozaHne BBIHOCHBIX YePTEXKel U 3alKch 1
11aroB NOCTPOEHHUS.

18 | [locTtpoenue ceueHuii B mupamuae, Kyoe 1mo TpemM Toukam Ha peOpax. CoszaHnne BEBIHOCHBIX YEPTEXKel U 3aIHch 1
11aroB NOCTPOEHHUS.

19 | [loctpoenue ceueHuii B mupamuzae, Kyoe 1mo TpemM Toukam Ha peOpax. CoszaHnne BEBIHOCHBIX YEPTEXKEl U 3aIHCh 1
11aroB MOCTPOEHUS.

20 | [locTtpoenue ceyeHuit B mupaMu/e, KyoOe 1mo TpemM ToukaM Ha pedpax. Co3/iaHre BEBIHOCHBIX YePTEXKeH 1 3aIiCh 1
11aroB MOCTPOEHHUS.

21 | IloBTOpEeHUE TUIAHUMETPHHU: TEOPEMa O TIPOTIOPIIMOHAIBHEIX O0Tpe3Kkax. [1oo0ne TpeyrobHUKOB. 1

22 | [loBTOpEeHUE TUITAHUMETPHH: TeopeMa MeHenasi. PacdeTsl B ce4eHHIX Ha BRIHOCHBIX uepTexax. Mcropus 1
Pa3BUTHSI JIAHUMETPUU U CTEPEOMETPHHU.

23 | KontpoabHas pa6ora Nel «Akcnomsl crepeomerpun. Cedenus» 1
B3anMHoe pacnoJioxkeHue NPAMbBIX B IPOCTPAHCTBE 6

24 | B3aumHOe pacnoniokeHue NpsiMbIX B IpocTpaHcTBe. CkpenuBaromuecs npsmble. [Ipu3sHaky cKpeInBarommuxcs 1
npsmeIx. [lapannensHbie NpsMbIe B IPOCTPAHCTBE.

25 TeopeMa o CyllleCTBOBaHUYU U €IMHCTBEHHOCTH MPSIMOI MapauieIbHON JAaHHOUW PSMOM, TPOXOIAIIEH Yyepes3 1
TOYKY IPOCTPAHCTBA U HE JIeXKAaIIeH Ha JaHHOU NpsMoid. JIemMa o nepecedyeHny napajuiebHbIX MPAMBIX
IIJIOCKOCTBIO.

26 | [lapamienbHOCTH TpeX NpsMbIX. Teopema o Tpex nmapajuiebHbIX MPSIMbIX. TeopeMa 0 CKpelUBarOIUXCs 1
IIPSIMBIX.

27 | IlapamienbHoe npoexktupoBanre. OCHOBHBIE CBOMCTBA MApajlIeIbHOTO NTPOeKTUpoBaHus. V300pakeHue pa3HbIX 1
¢buryp B napauiesbHONH IPOEKIHH.

28 | LlenTpanbHas npoeKus. YToJl ¢ COHAIIPABIEHHBIMU CTOPOHAMH. YTOJI MEX]Y IPSMBIMH. 1

29 | 3amauM Ha J10KA3aTEIbCTBO M UCCIIE0BAHUE, CBA3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE. 1
ITapa/uteIbHOCTD NPSIMBIX U IIOCKOCTEH B MIPOCTPAHCTBE 8

30 | [HonsTHA: napamieNbHOCTh NPAMON U IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak napamieabHOCTH IPSIMOM U 1
mockocTy. CBOMCTBA MAapaJlJIEIbHOCTH NMPSIMON U TNIOCKOCTH.

31 | 'eomeTpuueckue 3a1a4u Ha BBIYMCICHHUE U JOKA3aTEIbCTBO, CBA3aHHBIE @ MapauIEIbHOCTbIO MPSIMbIX U 1
IJIOCKOCTEN B IIPOCTPAHCTBE.

32 | [locTpoeHue cedeHus1, MPOXOISIIETO Yepe3 JaHHYIO MPSIMYIO Ha YepTeke U NMapauieIbHOTO IPYroi mpsaMoil. 1




PacueT oTHOIIIEHUH.

33 | [apamiensHas IPOEKIUs, IPUMEHEHUE JIJIs TIOCTPOSHUS CeueHui Ky0a u napamenenunena. CBoicTBa 1
napauiesienuIes1a ¥ Mpu3Mbl.
34 | IMapamtensHbIe MI0CKOCTH. [IpU3HAKH MAapAJUICTEHOCTH JBYX IUIOCKOCTEH. 1
35 | Teopema 0 mapayuIeIbHOCTH ¥ €IUHCTBEHHOCTH IJIOCKOCTH, MIPOXO/IAIIEH Yepe3 TOUKy, He MPHHAICKAITYIO 1
JTAHHOM INIOCKOCTH U CJIIEACTBHUSA U3 HEE.
36 | CpoiicTBa mapayuIeIbHBIX TUIOCKOCTEH: O MapauIeIbHOCTH MPSIMBIX TIEPECEUCHHS MTPH NIEPECCUSHUH BYX 1
MapaJuIEIbHBIX IIJIOCKOCTEN TPEThEH.
37 | CpoiicTBa mapauIeIbHBIX TUNIOCKOCTEH: 00 0Tpe3Kax MapaiebHBIX MPSIMBIX, 3aKITFOYEHHBIX MEXTY 1
napaieIbHBIMA TUTIOCKOCTSIMH; O TIEPECEUCHUH TIPSIMOU C IBYMS MTApaUIEIbHBIMU TUIOCKOCTSIMH.
IepneHAUKYJISIPHOCTH MPSMBIX H IJIOCKOCTEN B POCTPAHCTBE 25
38 | IToBTopenwue: Teopema [Tudaropa Ha MIOCKOCTH. 1
39 | [oBTOpEeHME: TPUTOHOMETPHS MPSIMOYTOJILHOTO TPEYrOJIbHHKA. 1
40 | CpoiicTBa Ky0a M IPSIMOYTOJIBHOTO TTapaJuIeIIeTUIIC Ia. 1
41 | BoeruuciieHHe UTMH OTPE3KOB B KyOe M IIPSIMOYTOJILHOM HapaJljIe/IeITUIIE/Ie. 1
42 | IlepneHAUKYASIPHOCTH MPSAMOM M TNIOCKOCTH. [IpH3HaK MEepIIeHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH. 1
43 | IlepneHAUKYASIPHOCTH MPSAMOM M TNIOCKOCTH. [IpH3HaK MEepIIeHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH. 1
44 | Teopema o CyIIECTBOBAHHH U €IMHCTBEHHOCTHU MPSMOM, MPOXOIAIIEH Yepe3 TOUKY MPOCTPaHCTBA U 1
MEPIEeHIUKYIIPHOM IIIOCKOCTH.
45 | [Inockoctu U NepNEHAUKYISIPHBIE UM MIPSIMble B MHOTOTpPaHHUKAX. 1
46 | [Inockoctu U MepHNEHAUKYISIPHBIE UM MIPSIMblE B MHOTOTpPaHHUKAX. 1
47 | llepnennukynsap u HakinoHHas. [locTpoeHue neprneHAuKyIsIpa U3 TOYKU Ha MPSAMYIO. 1
48 | [lepnennukynsap u HakinoHHas. [locTpoenue neprneHAUKYspa U3 TOUKH HA MPSIMYIO 1
49 | TeopeMma o Tpex mepreHANKYIsIpax (mpsmas U oOpaTHas) 1
50 | Teopema o Tpex nmeprneHAUKYIsIpax (Mpsmasi ¥ oOpaTHas) 1
51 VYros MexX 1y CKpEeIMBAIOIIMMUCS MPSIMBIMHU. 1
52 | Ilouck neprneHANKYISPHBIX MPSIMBIX C TIOMOIIBIO MEPIEHIUKYISIPHBIX MTOCKOCTEH. 1
53 | OpToroHajibHO€ MPOEKTUPOBAHUE. 1
54 | Iloctpoenue ceueHuit Kyda, mpU3Mbl, TPABUILHOW MTUPAMHUJIBI C TOMOIIBIO OPTOTOHATBLHON MPOEKIIHH. 1
55 | Iloctpoenue ceueHuit Kyoa, MpU3MBbI, TPABMILHOM MUPAMHU/IBI C TOMOIILI0 OPTOTOHAEHOM MPOEKIIHH. 1
56 | CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO TIIOCKOCTH. [lmocKkocT cuMMeTpuii B MHOTOTpaHHHKAX. 1




57 | Ilpu3Hak neprneHIuKyISpHOCTH IPSIMON U INIOCKOCTH KaK CJIEICTBUE CUMMETPUU. 1
58 | [IpaBunbHBIE MHOTOTPAaHHUKU. Pacu€T paccTostHUI OT TOYKH 710 TUIOCKOCTH. 1
59 | [IpaBuibHBIE MHOTOTPAaHHUKU. Pacu€r paccTostHUi OT TOYKH 70 TUIOCKOCTH. 1
60 | CrocoOBl OIMyCTUTh MEPICHIUKYIISIPBI: CHMMETPHSI, CABHUT TOYKH IO MapauICIbHON MPSIMOiA. 1
61 | CnoBur mo HemapaIeIbHON MPSIMOM, N3MEHEHHE PACCTOSHUM. 1
62 | KonTpoabHas pa6ora Ne 2 «B3anmMHoe pacnoJio:keHue NPAMBIX U IVIOCKOCTE B MPOCTPAHCTBE» 1
Yribl M paccTOSSHUS 16
63 | [loBTOpEeHHUE: Yyroi Mex Iy IPSMBIMH Ha ITIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIEHOM TPEYrOJIbHUKE, TEOpeMa 1
KOCHHYCOB.
64 | [loBTOpEeHHUE: Yroi MeXly CKPEITUBAIOIIUMUCS MPSIMBIMHU B ITPOCTPAHCTBE. 1
65 | ['eomeTpuyeckne METOIbI BEIYMCIICHUS YTiIa MEX/Ty IPSIMBIMH B MHOTOTPaHHHUKAX. 1
66 | [Byrpanubiii yroi. CBOHCTBO JIMHEWHBIX YTIIOB IBYIPaHHOTO YyTIIa. 1
67 | [lepnenaukynspHbie TIOCKOCTH. CBOMCTBA B3aMMHO MEPIICHANKYIISPHBIX TUIOCKOCTEH. 1
68 [Tpu3Hak neprneHauKyIIPHOCTH TIIOCKOCTEH; TEOpEMA O MPSIMOU MEPECEUEHUs IBYX MIIOCKOCTEMN 1
MEPIECHIUKYIAPHBIX TPETHEN MIOCKOCTH.
69 | IIpsmoyrosbHbIN NapajyIeenune; Ky0; U3MEepeHHs, CBOMCTBA IPSIMOYTOJIBHOTO MapasuieienuIie/1a. 1
70 | Teopema o nuaroHay MPSIMOYTOJIBHOTO MapajuIe/ieUIIe/Ia U CICICTBUE U3 Heg. 1
71 | CrepeomeTpuueckre U MPUKIAIHbIE 3a/1a4H, CBSI3aHHbIE CO B3aMMHBIM PACHOJIOKEHUEM IPSAMBIX U IUNIOCKOCTEH. 1
72 | [loBTOpEHHUE: CKpeIMBatOLINecs MPsIMble, TapaJliebHble ITIOCKOCTH B CTAHAAPTHBIX MHOTOTPAHHUKAX. 1
73 | Ilapa napamiesnbHbIX IJIOCKOCTEH Ha CKPEIIMBAIOIIUXCS IPSIMBIX, PACCTOSHUE MEX]y CKPEIIMBAIOLIUMUCS 1
IPSIMBIMU B ITPOCTBIX CUTYaLMSIX.
74 | PaccTosiHUE OT TOYKH J0 INIOCKOCTH, PACCTOSHUE OT MPSIMOH /10 MJIOCKOCTH. 1
75 | BbruncieHune pacCTOSHUM MeX/ly CKPELIMBAIOIUMUCS MPSMBIMU C IOMOIIBIO NEPIEHANKYIAPHOMN IIIOCKOCTH. 1
76 | TpexrpaHHBbIH yroJ, HEpaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema [Iugaropa, reopembl KOCUHYCOB U 1
CHUHYCOB Il TPEXTPAHHOTO yIJIa.
77 | DnemeHThl chepryecKoi TeOMETPUHU: T€0/1e3NYECKHE JIMHUM Ha 3eMIIe. 1
78 | KonTposbHas pa6oTa Ne 3 «YTiIbl U pacCTOSTHUS 1
MHoOrorpaHHuKH 7
79 | Cucremaru3anuus 3HaHUH «MHOTOIPaHHUK U €70 3JI€MEHTHI» 1
80 [Mupamuna. Bunel nupamua. [IpaBunpHas nupamuza. 1
81 | Ipusma. [Ipsimas u HakimoHHas npu3Msl. [IpaBuibHas npusMma. 1




82 | IIpsmoii napanenenures, NpsiMOYTrOJIbHbIHN Mapajienenues, Kyo. 1
83 | Bommykisle MHOTOrpaHHuKH. Teopema Ditiepa. 1
84 | Bemykisle MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuiibHbIE U TOJTYTTPABHIBHBIE MHOTOTPAaHHUKH. 1
85 | KonTpoabHas pa6ora Ne 4 «KMHOrorpaHHuKm» 1

BexTopsbl B npocTpaHcTBe 12
86 | [lonsTHE BEeKTOpa Ha TUIOCKOCTH U B MTPOCTPAHCTBE. 1
87 | Cymma BEKTOpOB. 1
88 | Pa3HOCTH BEKTOPOB. 1
89 | [IpaBwiio mapaienenuie/a. 1
90 | YMHOXeEHHUE BEKTOpa Ha YUCIIO. 1
91 | Pa3zmokeHue BeKTopa 1Mo 0a3ucy TpeX BEKTOPOB, HE JISKAITUX B OJJHOH TIOCKOCTH. 1
92 | CranmsipHO€ MTPOU3BEICHNE. 1
93 | Beruncienue yria Mexay BEKTOpaMHu. 1
94 | IIpocreiimme 3a1auu ¢ BEKTOPaMHU. 1
95 | Ilpocreiimue 3aa4u C BEKTOPaMH. 1
96 | IIpocreiimme 3ama4u C BEKTOPaMH. 1
97 | Tlpocreiimue 3aa4u C BEKTOPaMH. 1

IToBTOpEHUE, 00001IEHUE, CHCTEeMATU3AUMS 3HAHUI 5
98 | O6oOmeHue u cucTeMaTH3aNus 3HaHUH «B3aMHOE pacrioioKeHUe MPSIMBIX U IIOCKOCTEH B TIPOCTPAHCTBE 1
99 | O6o06meHue U cucTeMaTU3alusl 3HaHUH « MHOTOTpaHHUKH 1
100 | UToroBasi KOHTpPOJIbLHAs padoTa 1
101 | UToroBasi KOHTpPOJIbHAs padoTa 1
102 | OGoObuieHue 1 cucTeMaTH3aIus 3HAHUI: aHATU3 KOHTPOJIBHOM pabOTHI. 1




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopauHatsl BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie MpsSIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNApHBIE IPSMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEeHue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI TT0100Ms

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenureaa

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4n o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnblil konyc. M300paxxenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHI HUIIMH]IPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallCHUA U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
MIpsAMOro NUJIMHApa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Tpuknagasie 3agaun mo Teme "OO0bEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBIUUCIICHHEM 00BEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Bupl 1BukeHMIi: TapaieIbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CHUCTeMaTH3allis 3HAHMI:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposIbHAsA paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

WcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

['eomerpus, 10 - 11 xiacchl (6a30BbIid U PpoHIBHBIN YpoBHU) / ATaHACSH

JI.C., Mockaa «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Metonnueckue pekoMeHaanuu k yueoOnuky JI. C. Aranacsina, B. @.
byrty3osa, C. b. Kagomuena u ap.

2. FGOMeTpI/ISI. 10 knacc. MeTO,HI/ILIGCKOG rocooue IJIA yIUTCIIA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

PDOIII
https://resh.edu.ru/



https://resh.edu.ru/

KonTpoabHnas padora Ne 1. BekTopsl B mpocTpaHcTBe

1 eapuanm.
1. Haiigute xoopAMHATBHI BEKTOpa AB ,ecma  A(5; -1; 3), B(2; -2; 4).
2. Jausr Bextopsl &{3; 1; -2} u &{1; 4; -3}. Haiiure [26—c|.
3. UM3oOpasute cucremy koopauHat OxyZ u noctpoiite Touky A( I, -2; -4). Haiigure

paccTosiHuE OT ATOM TOUKH J0 KOOPJIAMHATHBIX INIOCKOCTEM.
4. Bepuunsl A ABC UMeIOT KOOpAUHATHI:
A(-2;0;1), B(-1;2;3), C(8;-4;9).

Haiinure koopaunatel Bektopa BM , ecniu BM — menuana AABC.

KourpoJsbHas pa6ora Ne 2. MeToa KoopaAMHAT B NIPOCTPAHCTBE
1 sapuanm

1. JlaHbI BEKTOPHI d, 6 M C , IPUYEM: d = 6i —8Kk, |§| =1, 5{4; 1:m }, (afé)z 60°.

Haiitu:

a) a-6; 0)3Ha4YeHUe m, MPU KOTOpPOoM g | ¢ .

2. Haiinure yron mexay npssmeimu AB u CD,

ecmu A(3; -1, 3), B3, -2; 2), C(2; 2; 3) u D(1; 2; 2).

3. an npaBuibHEIH TeTpadap DABC ¢ pedpom a. [Ipu cuMMeTpun OTHOCHTEIHHO
mmockocTd ABC Touka D nepemina B Touky Di1. Haiture DD;.

KonTpoasnas padora Ne 3. Hununap. Konyc u map
1 sapuanm
1. Pagumyc ocHOBaHMS IWJIMH/Ipa PaBEH 5 cm, a BBICOTA LWIMH/pa paBHa 6 cm. Halioure
IJIOIIA b CEYCHUS, IPOBEICHHOTO MMapajlIeIbHO OCH ITUIIMHAPA HAa PACCTOSTHUU 4 M OT Hee.

2. Paguyc mapa paBeH /7 cm. HaitguTe momaae cedeHus mapa, yaaleHHOro OT €ro IeHTpa
Ha 15 cm.

3. Paamyc ocHOBaHMs KOHYyca paBeH 3 .m, a BbicoTa 4 m. Haiimute 00pasyroliyto 1 miomnaib
0CEBOI'0 CEYEHMUS.

Konrtposbnas padora Ne 4

1 ¢éapuanm
1. OO6pa3yromas koHyca paBHa 60 cu, Beicota 30 cm. Haiinute 00bEM KoHyca.

2. OcHOBaHHUE NPSIMOU MPU3MBI — IPSIMOYTOJIbHBIN TPEYTOJBHUK C KATETOM 6 CM U OCTPBIM
yriom 45°. O6neM npusmsl pase 108 cu®. Haiimte miomaas ONTHOM TOBEPXHOCTH
MIPU3MBL.



3. OceBpIM ce4eHHEM LIMJIMH/IPA SBISIETCSA KBaApaT, TMaroHajlb KOTOPOro paBHa 82 cm.
Haiigure o0beM mymmHIpA.

KonTpoabHnas padora Ne 5. O6bem mapa u niomaasb cepbl
1 sapuanm

1. Jlmametp mapa paBeH BBICOTE KOHYca, 00pa3yolasi KOTOPOro COCTaBIISIET C
TIJIOCKOCTBIO OCHOBAHHS yroJ, pasrblii 60°. Haiinure oTHOmEHNE 06HEMOB KOHYCA U TITapa.

2. O6BéM mumHIpa paBeH 967 ey, miomanp ero oceBoro cedernus 48cy?. Haiimure
wiouaab chepsl, OMUCAHHON 0KOJIO IUIUHAPA.

3. B xonyc Bnucana nupamuaa. OCHOBaHHEM IMUPAMHUJIBI CITYKHUT MPSIMOYTOJIbHBIN
TPEYroJIbHUK, KATET KOTOPOTO paBeH 2p, a npuiexanuii yroy pased 30°. bokoBas rpanb
MUPaMUJIbI, IPOXOIAIIAs Yepe3 NaHHBIM KaTeT, COCTaBISET C MIOCKOCThI0 OCHOBAHUS YT OJl
45°. Haiinure o0BbEM KOHycCa.



