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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBisieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
obmiero o0Opa3oBaHus, TaK KaKk 00€CIIEYnBAET BOZMOKHOCTh U3YUEHHS JUCIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABIECHHOCTH W IPEAMETOB TI'yMaHUTapHOIO IHUKJIA.
[Tockonpky  JlorMYeCcKOE€  MBILUIEHHE,  (OpMUPYEMOE€  IpU  U3YYEHUHU
OOyYarOIIMMUCS TOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3ATENbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKICHUN MPU PEUICHUU F€OMETPUUYECKHX
3a/a4, YMEHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUM 33Ja4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
dbuznyecKkux 3aaad.

Llens ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriryOJéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIOCOOHOCTEH OOydYarolmuXcs MpH
W3YUYEHUU TE€OMETPHUH, KaK COCTABIISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHpoOpMaTuKa»  uyepe3  O0eCleueHUE  BO3MOXHOCTU  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TEOMETPUYECKMX 3HAHUM W JIEWCTBUH,
CHEIU(PUIHBIX TEOMETPUHU, U HEOOXOJUMBIX ISl YCIEIIHOTO MPO(EeCCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTUKH.

[TpuoputeTHBIMM 3a7auaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PacCIIUPSIOUIMMHI U YCUIIMBAIOIKUMU Kypc 0a30BOr0 ypOBHS, SBISIOTCS:

pacHIMpeHrne NPECTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEWIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOIIMX OMNMUCHIBaTh M H3Yy4yaTh
pa3HbIe ABJICHHS OKPYXKAIOLIEr0 MUPa, 3HAHUE MOHATUIHOTO anmnapara no pasjaeny
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpuu;

dbopMupoBaHHe  yMEHHUS ~ BIAJeTh  OCHOBHBIMH  TOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAaHHE TEOPEM,
GopMyJl U yMEHUE UX NPUMEHSTh, YMEHMsI JOKa3blBaTh TEOPEMbI M HAXOIUTh
HECTaHIapTHBIE CIIOCOOBI pEIeHMs 3a/1a4;

dbopMrpoBaHNE YMEHHUS PACIIO3HABATH HAa YEpTEkKaxX, MOJCIAX U B peaJbHOM
MUpE MHOTOTPaHHUKHA M Te€Ja BpalICHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJIEIIN;

(¢bopMHpOBaHHE MOHWMAaHHUS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOEHHUS
MaTE€MaTUYECKUX TEOpHM, (POPMHUPOBAHUE MOHUMAHHUSA POJH AKCHUOMATUKH NpU
IIPOBEJICHUN PACCYKIACHUN;

dbopMupoBaHHE YMEHHs BIAJEThb METOJaMHU JO0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUS HUX IMPUMEHATh, NMPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PEIICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 ¢ MPAKTUYECKUM COAEPKaHUEM,
(opMUpOBAaHHE IMIPEACTABICHUS O HEOOXOIMMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHUHM MAaTEMATUYECKUX YTBEPXKJICHUN U POJIM aKCUOMATUKHU B MPOBEJICHUU
JEAYKTUBHBIX PACCyKJICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEJUICEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEN 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIHCKUX
yYMEHUMN, KpUTUIHOCTU MBIIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUU;

dbopmupoBanne (PYHKIIMOHAILHONW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHS pacro3HaBaTh TMPOSIBICHHUS TE€OMETPHUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKM3HEHHBIX CHUTYyaIlUsAX W MPH U3YyYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTyalluil, HCCIIEIOBAHUS IMOCTPOCHHBIX MOJIEIEH,
MHTEPIPETALUU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «kmaccax sBistitotcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BeKTopsl W  KOOPAWMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHSTUSIMHU», PEIIEBAHTHBIMH T€OMETPHH Ha yriyOn€HHOM YypoBHE OOyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercss He TOJbKO IO
COJIEPKaTENIbHBIM JIMHUSAM, HO U 10 rojam o0yueHus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoi paboueit
POrpaMMBbI, paclpeAcNéHHBIM IO ToJaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIIAAIBHBIM BOIIPOCAM O0yUarOIIUEeCs
oOpamaiuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATUSIMHU M HABBIKAMU TOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHMEM MPUHIIUIA IPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN O0YyYaIOIMNXCs, PACIIUPS U yTyOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon k U3y4EHHIO TE€OMETPUH HA YTIITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHs,  TMOCTPOCHMS
WHJUBUIyaIbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOeCHeuuTh YIIIyOJEHHOE
U3yYCHHE TEOMETPHUU KaK COCTABIISIONICH yueOHOTo npeaMera «MareMaTukay;

MOJITOTOBUTh OOYYAIOUIUXCS K MPOJOIDKCHHIO H3yUYeHUsS MaTeMaTHKU C
ya€ToM BBIOOpa Oyaymiei mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEKITY
oO1uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wu3ydenue yuebHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoautcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Heaemo), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIH0).



COAEPKXAHUE OBYUEHUA
10 KJTACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsiTe 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUSA U3 HUX.

B3auMHOe pacnonoxkeHue NOpsIMBIX B IIPOCTPAHCTBE: IMEPECEKAOIIUEcs,
napajuiejibHble W CKpeluBaromuecss npsMble. [Ipu3Haku CKpelmmBarOnmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapalIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPAMBIX, HAPAILIEIBHOCTD MPSMOU
U 1uiockocTH. [lapannenbHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBOMCTBa MapajyIebHOIO NpPOeKTUpoBaHus. HM3o0pakeHue
¢buryp B nmapajuiesibHOW MPOEKIHUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHM, YIOJI
MEXKIy NMPAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJIEIbHbIX TTIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (UIYypbl Ha IUIOCKOCTH: TETpajap, MNapajulesenunesn,
MOCTPOECHUE CCUCHUU.

IlepneHAUKyIAPHOCTD NPSIMOU U IUIOCKOCTH: MEPIECHAUKYIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE NApPAJUICIBHBIE W IEPIECHAMKYJSPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYISpP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTU, PACCTOSTHUE
OT TpsAMOM [0  TIJIOCKOCTH, TpoeKuus  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIHUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYJIIIpax.

VYribel B NPOCTPAHCTBE: Yroa MEXAY IPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JMHEWHBIA YToJa ABYIPAHHOTO yriia. TpEXrpaHHBII U MHOTOI'PAHHBIE YTJIbI.
CBOICTBa IUUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYIPaHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHuKHU

Buapl MHOrorpaHHMkoB, pa3BépTka MHOrorpaHHuka. lIpusma: n-yrombHas
npusMa, nmpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U TIOJTHAS TOBEPXHOCTH MPHU3MBI.
[Tapaimtenienunien, NOPSAMOYTOJIBHBIA — Napajulelenune]; ¢  €ro  CBOMCTBA.
Kparuaiimine myTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrosbHas nOUpaMuaa,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
NPaBWIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAaHHUKH: IIPAaBWIBbHAS IIpU3Ma U



MpaBWIbHAS MHUpPAMHJA, NPABUIbHASA TPEYroJibHAs MHUpPaMHUIA U TPaBUIIbHBIN
TeTpa’ap, KkyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Bbluucinenre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JUMAroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOMW TOBEPXHOCTH TPSIMOM TPHU3MBI,
IJIOMAJh OCHOBAaHWM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM TPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM MW IMOBEPXHOCTH NPaBUIBHOM MNUpamMUbl,
TEOpEMA O TUIOLIAAN YCEYEHHON TMPAMU/IBI.

CuMmmeTpuss B MPOCTPAHCTBE. OJNEMEHTbl CHMMETPHHM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MpPaBWJIBHOM MHOTIOIPAHHHMKE: CHUMMETPUS
napajuielienunesa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
MAPAMUJIBI.

BexkTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPAaBJICHHBIE U  IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JeHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpA Ha
yucao. CBOKCTBA CHOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBL. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mnapamuienenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHbIM  BekTopaMm. [IpsMoyronpHas  cuctemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopaMu. CKalsipHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaieHus

[TonsiTHsA: TWIMHAPUYECKAs TIOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOcTeld. Tema BpamieHUsS:
IWIMHJP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmoiiokeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpamieHusl Ha TIockocTh. Pa3BépTka mwmHapa u koHyca. Cummetpus cepbl u
niapa.

O0béM. OcHoBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, IWIHHJIpa, TUpaMuabl 1 KoHyca. OOBEM mapa U mapoBOro
CErMEHTA.

KoMOuHanuu Ten BpailieHuss W MHOrorpaHHukoB. [Ipusma, BmmcaHHas B
MWINHAP, OMHCAaHHas okojio mwiuHapa. llepeceuenue cdepsl U 1mapa ¢
wiockocThio. Kacanme mrapa u chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalIeHUSI.

[Inomans MOBEPXHOCTH LUIMHJpA, KOHYycCa, IUomanas chepbl U e€ vactei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEH
nofaoOHpIx ¢uryp. IlpeobOpazoBanue momoOus, romorerus. Pemienue 3amad Ha
IJIOCKOCTHU € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BpPaIlEHUs: CEYEHUsI ITUIUHIpa
(mapaJuienbHO M MEPNEHAUKYJISIPHO OCHU), CEYeHHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEYEHUS I1apa, METObI TIOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepEeHOca
CEKYyIIeH MIOCKOCTH.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omepauuu HajJ BeKTOpamH. BekTopHoe
YMHOXEHHE BeKTOpoB. CBOIICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHartel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NPHU PEIICHHUH TI'€OMETPUUYECKHUX
3a/1ay.

JIBUKeHUS B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OToOpakeHus. [[BukeHus U paBeHCTBO (uryp.
OO6mme cBolicTBa JBW)KCHUH. Buabl JBWXKEHUN: TMapauIebHBIN IEPEHOC,
IEHTpaJbHasl CUMMETPHs, 3€pKajibHas CHUMMETpPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHMCKOro  OOIlecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
MpoIeTyp TPaKIAHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIAaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY U HACTOSIIIEMY POCCUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE JTUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOr0 Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH W JEATEIIbHOCThIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOTO OyAYIIErO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCy ICHHUM, BOCIPUUMYHUBOCTh
K MaTEMaTHUYECKUM acleKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBBIO (370POBOE MHUTAaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, peryispHas (u3nvecKass aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOWs, HHTEpEC K
paznmuyHbiM  cepaMm  NMPOPECCHOHAIBHOM  JCSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHME COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymiedt mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIaHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eckoMy  oOpa3oBaHHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSKEHUU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  AKOJIOTUYECKOW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COIMAJIbHO-DPKOHOMHMYECKHUX IMPOILIECCOB HA COCTOSTHUE MPUPOTHONU U COIUATILHOU
Cpebl, OCO3HaHHE III00ABHOTO XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHCHUE MaTEMAaTHMYEeCKUX 3HAHUW ISl peleHus 3agad B 00JacTu
OKpY’Karollel cpelibl, IUJIAHUPOBAHUE IIOCTYNIKOB W OILICHKM HUX BO3MOYKHBIX
IIOCJIEACTBUAN IS OKPYKAIOLEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAIloB &
pPa3BUTHS M 3HAYUMOCTH JUIsl PA3BUTUSL LUBUIU3AIMU, OBJAJEHUE SI3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJbTYpOM Kak CpEJACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBJISATh TMPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBnle Jijornyeckue 1eiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATHI, OTHOLIEHUH MEXAYy MOHATHAMH, (POpPMYyIUPOBATH
OTIpEJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DHUKAIUH,
OCHOBAHUS /7151 000OIIECHUS ¥ CPAaBHEHUS, KPUTEPHUH MTPOBOJUMOTO aHAIH3a;

BOCIIpUHUMATh,  (QopMyIupoBaTH W  IPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EIUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBIIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHHUAX W YTBEPKICHUSAX, MpeIIaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUL;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(MpsiMBIE W OT MPOTUBHOTO), BEICTPANBATh apTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBHIBOJIBI;

BBIOMpaTh crHoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHUSA, BbIOMpaTh  HauOoyiee MOAXOAAMMK ¢ y4éToM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabckue AeiicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbLCKUM WHCTPYMEHT MO3HAHUS,
bopMynupOBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUHE,  MNpodieMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOATENFHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIOACHMS, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoOIlecca, a TaKXKe BbIJIBUraTh
IPEIMOIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndpopmanueii:

BBISIBIIATH Je(UUIUTHI HMHGOPMAIIMK, JAHHBIX, HECOOXOJIUMBIX JIJIsi OTBETA Ha
BOIPOC U JIsl pEIICHUs 3a/1a4H;

BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3THYHBIX BHIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTLHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHBeEpPCcAIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIPUHUMATH U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMH  OOIIEHUSI, SICHO, TOYHO, T'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHsSI 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI,
HpO6J’I6MBI, pemaeMoﬁ 3aJa4H, BBbICKA3bIBATh HWACH, HALCJICHHBIC Ha IIOUCK
peIIeHUsI, COIMOCTABIATh CBOM CYXIEHUS C CYXICHHSIMH IPYTUX YYaCTHUKOB
Jyajora, oOHapyXUBaTh Pa3linunde M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
(bopMyIUPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS,

HpeI[CTaBJ'ISITB pGSYJ'IBTaTBI peﬂleHI/IH 3aJga4du, BKCHepI/IMCHTa, HCCJICAOBaHUA,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTAlMU U 0OCOOEHHOCTEH ay TUTOPHUH.



PeryasiTuBHble YyHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH ILJIaH, aJITOPUTM PEIICHUs 3aJa4M, BHIOUPATh CIIOCOO pElIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIBHOM  peduieKCUM  KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMONPOBEPKHU, CAMOKOHTPOJS MpoIlecca M pe3yibTaTa perieHUs
MaTeMaTHUUYECKOM 3a1auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELIEHUN 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUIUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JICSITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAUBUIYaTbHOMN
paboThl mpuU pelieHHH YYeOHBIX 3a7a4, MPUHUMATh IIEdb COBMECTHOU
NEATEIHbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYXKIATh TIPOIECC W Pe3yJbTaT pabOThI,
000011aTh MHECHHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax padboThl (0OCYKIeHHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBl» W WHBIE), BBHIIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMH YJIE€HAMH KOMAaH[bI, OLICHHUBATh
KaueCTBO CBOEr0 BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHHUKaMU B3aUMOJICUCTBUA.

HPEIMETHBIE PE3YJIbTATbBI

K koniy 10 kinacca oOyyaronuiicss Hay4uTCs:

¢ CBOOOJIHO ONEpPUPOBATH OCHOBHBIMU TIOHATHUSMU CTEPEOMETPUHU  IPH
pELIeHNH 3a]]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYXKIACHUN;

o IPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEJICTBUS W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/1a4;

e KJIacCU(ULIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE;

¢ CBOOOJTHO  ONEpPUpPOBaTh MNOHATHUSAMM, CBSI3aHHBIMM C  y[JIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXIY HOpPSIMOM U
IUIOCKOCTBIO;



 CBOOOJIHO ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C MHOTOTPAHHUKAaMU;

¢ CBOOOJTHO pacrlo3HaBaThb OCHOBHBIE BHUJABl MHOI'OIPAHHUKOB (TpU3Ma,
nupamuja, NpsMOyTOiAbHBINA Mapaieaenumnes, Kyo);

e KJIacCCU(UIIUPOBATH ~ MHOTOTPAaHHHWKH,  BBIOMpas  OCHOBaHHUS IS
KJIacCU(UKAIINH,

¢CBOOOJTHO  ONEpUPOBATh  IMOHSATUSIMH, CBSI3AHHBIMM  C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH MApaJUIELHOE, IIEHTPAIbHOE U OPTOTOHALHOE MPOCKTUPOBAHUE
¢buryp Ha MI0CKOCTh, BBIIIOJIHATH U300paxeHus! PUryp Ha MIIOCKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHHKOB PA3IUYHBIMHU METOAAMH, BBIMOIHITDH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

¢ BBIYHUCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUPAMHU/IA),
Te€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HopMyT,;

¢ CBOOOJIHO ONEpPUPOBATH MOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
durype:;

¢ CBOOOJTHO OMEPUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBITIOJIHATH ACMCTBUS HAJl BEKTOPaAMU;

epelmIaTh 3aJa4ydl Ha JOKAa3aTeNbCTBO MAaTEeMATHUYECKUX OTHOIICHUH W
HaXO0XJICHWE TEOMETPHUECKUX BEIMYWH, TPUMEHSS W3BECTHBIE METOIbI
IpU PELICHUN MaTeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e IPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPENCTBA M DJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPa30BBHIBATE M HMHTEPHPETUPOBATH WHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [IPUMEHATh  TOJYYEHHbIE 3HAaHUS Ha IPAaKTHKE: CpPaBHUBAaTh WU
aHaJIM3UPOBaTh peajbHbIE CUTYallMd, IPUMEHATh U3YUYECHHbIC IOHSATHUS B
npolecce TMOWCKAa PpEeHIeHHs MaTeMaTH4eckdu  chopMyIupoBaHHON
npo0JIeMbl, MOJEIMPOBATh PEANbHBIE CHUTyallMd Ha SI3bIKE TE€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJEIN C MCIOJb30BAHUEM T'€OMETPUUYECKUX
HNOHSTUM M TEOpeM, ammapara aiareOpbl, peliaTh NMPaKTUYECKUe 3a/ladi,
CBSI3aHHBIEC C HAX0XJICHUEM T€OMETPUUECKUX BEINYHH;

e METh TPEACTABICHUS 00 OCHOBHBIX JTalmax pa3BUTUS TEOMETPHH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K koniry 11 kiaacca o0yvaromuics HayYuTCs:



¢ CBOOOZHO OMEpUPOBaTh TMOHATHUSIMH, CBSI3aHHBIMH C LWJIUHIPUYECKOM,
KOHUYECKOW U cepuyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTYICHHS;

e ONICPUPOBATH TOHATHIMH, CBS3aHHBIMH C TEJIaMU BPAIICHUS: MIJIAHIPOM,
KOHYCOM, c(pepoii u Iapom;

e PaCIiO3HABATh TeJa BpalleHUus (UIUHIP, KOHYC, cdepa U map) u 0ObICHATh
CHOCOOBI MOTYYEHUs TE BPAlllCHUS;

e KJTacCU(DUIIUPOBATH B3aMMHOE PACIIONIOKEHHE C(Hephl U TNIOCKOCTH;

 BBIUMCJISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIlEeHUs,
O0BEMBI W TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHS,
r€OMETPUYECKUX TeJI C TPUMEHEHUEM (hopmyIT;

e CBOOOJHO OMNEpUPOBaTh MOHSATUAMM, CBA3AHHBIMH C KOMOMHAIMSIMHU Tl
BpaleH!us] ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaICHUS;

e BBIYUCJISITH COOTHOIICHUSI MEXKY IUJIOMIAIMUA MTOBEPXHOCTEN M 00bEMamMu
IMOJOOHBIX TEN;

e M300paxaThb HW3y4yaeMble (UTYpbI, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

e U3BJICKaTh, WHTEPIPETUPOBATH H MPeoOpa3oBbIBaTh WHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUrypax, MPEACTABICHHYIO Ha
yepTekKax U pUCyHKax;

 CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

e BBITTOJIHSATH ONEPallUU HaJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

e pEIIaTh TEOMETPUUCCKHUE 33/1aUM Ha BBIYUCIICHUE YTIIOB MEXIY MPSIMBIMA U
TUTOCKOCTSIMH, BBIYUCIIEHNE PACCTOSIHUM OT TOYKH A0 MIIOCKOCTH, B IIETIOM,
Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMM C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUU;

¢ BBITOJTHATh M300paXEHUS MHOTOTPAHHUKOB W TN BpalleHUS MpHU
MapAJJICTIBHOM  TEPEHOCE, UECHTPAIBHOM CUMMETPUHU, 3€PKAIBLHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHms mo00us;

e CTPOUThH CEUEHHWSI MHOTOTPAHHUKOB U TEJI BPAIICHHS: CEUCHUS IWIMHApA
(mapajuienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuiesbHbIC
OCHOBAHUIO U MPOXO/ISIINE Yepe3 BEPIINHY ), CEUCHUS I1apa;

* ICTIOJIB30BaTh METOJbl TOCTPOCHHUSI CEUEHHWIl: METOA CJEelO0B, METOA
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



e IOKa3bIBATh T€OMETPUUECKUE YTBEPKICHUS,

e IPUMEHSTH TeOMEeTpuYeckue (HaKThl JUIsl PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIArarlliuX HECKOJBKO IIaroB PELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (popMe;

epeIIaTh 3aJa4M Ha JOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOLICHUHA U
HaXO0XJICHUE T€OMETPUUECKUX BEJIUYNH;

e IPUMEHSATHh MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUYECKUX 3314,

e IPUMEHSATH MOJIYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAJIU3UPOBATH
Y OLICHUBAaTh pEAIbHBIE CUTYAI[MU, NPUMEHITh H3YYCHHBIC IIOHATHS,
TEOPEMBI, CBOMCTBA B IPOLECCE IOMCKA PEIICHUS MaTEeMAaTHYECKU
chOpMyITUPOBAHHONW TPOOJIEMBbI, MOJEIUPOBATh PEAIbHbIE CUTyallMd Ha
A3bIKE T€OMETPUH, UCCIEN0BATH MOCTPOCHHBIE MOJIEIIA C UCIIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA W TEOpeM, ammaparta anreOphl, peraTh
IPAKTUYECKUE 3aJa4d, CBS3AHHBIE C HAXO0XICHUEM TI€OMETPUUYECKUX
BEJINYUH;

e UMETh TPEACTaBJICHUSI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacon JesiTeILHOCTD
DJIeKTPOHHBbIE
YUYHMTEJS C y4eTOM
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie) .
KouTtposbhbie pabouei
n/n NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI NMPOrpamMMbI
pecypcsbl
BOCIIMTAHUS
BBenenue B crepeoMeTpuio 23 bubmmoreka [JOK obecreunTh
YCTaHOBJICHUE
B3anMHOe pacniosiokeHue NnpsMbIX B
6 JOBEPUTEIIHLHBIX
HPOCTPAHCTBE OTHOLIEHUH  MEKIY
[TapaimenpHOCTD NPAMBIX U INIOCKOCTEHN B yuurenem v ero
8 YUYCHUKaMHU,
MIPOCTPAHCTBE
CHOCOOCTBYIOIIIUX
[lepnieHAUKYASPHOCTD NMPSMBIX U o5 TIO3UTHBHOMY
IJIOCKOCTEM B MPOCTPAHCTBE BOCIIPUATHIO
y 1 6 ydanuMucs
TJIBT M pacCTOAHMA TpeOoBaHM U TPOCHO
MHororpanHuKu 7 yUHTEIs,
IIPUBJICYCHUIO ux
BexTops! B mpocTpaHcTBE 12
BHUMAaHUA K
o0cy)kaaeMoi Ha
ypoke  wuH(DOpMarmm,
AKTHBU3alIHU ux
[I03HABATENbHOU
JACATCIBHOCTH,
[ToBTOpeHue, 0000LIIEHNE U CHCTEMATH3ALUS - 00y K1aTh
o 5 IIKOJIbHHUKOB
3HaHUN
coOmogate Ha YpoKe
oOmenpuHATHIE
HOPMBI IIOBCACHMUA,
npaBuia OOILIEHUSI CO
CTapuinuMu

(yuuremnsimu) u



CBEpCTHUKAMHU

(IIIKOJIBHUKAMH ),
MPUHLMIBL  y9eOHOH
JIUCTIUTUTAHBI "
caMOOpraHu3alyy,
MPUBJICKATh BHUMAHUS
IIKOJIbHUKOB K

LHEHHOCTHOMY AacIeKTy
W3y4yaeMbIX Ha ypoKax
SIBJICHUH, OpTraHu3anus
ux paboTsI c
MOJIy4aeMOd Ha ypOKe
COLMAILHO 3HAYUMOHN
nHpOpManmen -
WHUOHUUPOBAHUC €C
00CyKICHUS,
BBICKa3bIBAHUS
ydyamuMucsa CBOCTO
MHEHUS 10 €€ MOBOLY,
BBIPa0OTKHA CBOETO K
HEl OTHOIIICHHUS,

- WCTIOJIb30BaTh
BOCIIUTATENbHBIC
BO3MOXKHOCTH
coiepkaHus yueOHOTO
npeaMera qyepe3
JEMOHCTPALUIO JETAM
MPUMEPOB
OTBETCTBECHHOIO,
IPaXJaHCKOTO
MOBEICHUS,
IIPOABJIICHUA
YEJIOBEKOTIOOHS u
IoOpoCepAeTHOCTH,
gepes monoop
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHHMS,



3a1a4 JUIs  pelieHHs,
MPOOIEMHBIX
CUTyaLHH U1
00CyXIeHUS B KJIacce
- IPUMEHSATHh HA yPOKE
WHTEPAKTUBHBIC
hopMbI paboTHI
yUaIIuxcs:
MHTEIUICKTYaIbHBIX
UTp, CTUMYIHPYIOIIIX
MO3HABATEIbHYTO
MOTHUBAIINIO
IIKOJIbHUKOB;

T JIAKTHYECKOTO
Tearpa, rae
MOJTy4YeHHbIE Ha ypOKe
3HAHUS
OOBITPHIBAIOTCSI B
TearpasbHBIX
MMOCTaHOBKaX;
JIUCKYCCUH, KOTOpHBIE
JIAroT YYaIIAMCS
BO3MO)XHOCTh
nmprodpecTu OTIBIT
BE/ICHUS
KOHCTPYKTUBHOTO
QMasiora;  TPYIIIOBOU
paboTsl UM paboThHl B
napax, KOTOpbIE yd4ar
LIKOJIbHUKOB
KOMaHJTHOU pabore u
B3aUMOJICHCTBHIO c
JIPYTHMU JC€ThMU;

- BKIIOYaTh B YPOK
WTPOBBIE TIPOIIETYPHI,
KOTOpBIE  TIOMOTafoT
MOJIePKATh



MOTHUBAIMIO JE€TEd K
MOJIYYCHUIO  3HaHUU,
HaJaXKUBaHUIO
MMO3UTHUBHBIX
MEKINYHO CTHBIX
OTHONIIEHUH B KJjacce,
TIOMOTAfOT
YCTaHOBIICHUIO
oOpoXKeTaTeNbHOM
atMocepsl BO Bpems

YpoOKa;

- OpraHu30BaTh
medcerBo
MOTHUBHUPOBAHHBIX u
SPYAUPOBAHHBIX
yyalimxcsi Haja — HX
HEyCIEeBAIOINIMU
OITHOKJIACCHUKAMH,

JIAIOIIEro IIKOJIbHUKAM
COIIMabHO 3HAYMMBIH
OTBIT COTPYIHUYECTBA
¥ B3aWMHOM TOMOIIH;

- WHUIUHPOBATH U
MOJIeP>KUBATh
HCCIEI0BATENbCKYIO
JIeSITENBHOCTD
IIKOJIEHUKOB B pPaMKax
peanu3anuu AMU
I/IHI[I/IBI/II[yaJII)HI)IX nu
IPYMITOBIX
HCCIIEN0BATEIbLCKUX
MPOEKTOB, YTO JAacT
IIKOJIbHUKaAM
BO3MOYKHOCTD
puoOpecTH HaBBIK
CaMOCTOSTEILHOIO
penieHus



TEOPETUYECKOU

MpoOIeMbI, HaBBIK
TeHEPUPOBAHUS "
ohopMITeHUS

COOCTBEHHBIX  HJIEW,
HaBBIK YBaXXUTEIHHOTO
OTHONIECHUS K UYXKUM
uaesiM, oQOpPMICHHBIM
B paboTax JApyrux
HCCIIeIoBaTeIIeH,
HaBBIK  ITyOMUYHOTO
BBICTYIUICHUS  TIEPeT
ayTUTOPHEH,
apryMEHTUPOBaHHUS U
OTCTauBaHUA CcBOEH
TOYKHU 3PCHUS;

- IIPOBOJINTH
mpohOprUeHTAIIMOHHBIE
urpel.  Takux  Kak:
CUMYJSIIAN, JEJOBBIE
WTPBI, KBECTEI,
peuienue KENCoB
(curyanuii, B KOTOPBIX
HEOOXOAMMO TIPUHSTH
perieHue, 3aHATh
ONPENICTICHHY IO
MTO3HIINIO),
paCIIUPSIIOIINE 3HAHUS
IIKOJILHUKOB O THIaX

npodeccuii, 0
crocobax BBIOOpaA
npodeccuti, 0
JIOCTOMHCTBAX u
HEJOCTAaTKax TOM WU
UHOU HHTEPECHOMN
HIKOJIbHUKaM

npodeccroHaIbHOM



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

11 KJTACC

HaumeHoBaHUe pa3ieioB U TeM
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KoaunuyecTBo yacoB

DJIeKTpOHHbIe (LM(PpOBHIe)

Ne o/ KonTpoJbHbie oOpa3oBaTe/ibHbIE
MPOrpaMMbl Bcero
padoThI pecypcbl
AHanmTH4YeCcKasi FeOMETPUs 15 1 bubanorexa [JOK
[ToBTOpeHnue, 06061IeHNE U 15 1
CUCTeMAaTH3aIVsl 3HAHUH
O0BEM MHOTOTpaHHUKA 17
Tena BpaieHus 24
[lnomaay moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TET
JBrxenus 5) 1
[ToBTOpeHnue, 0600ImIEeHNE U 17 5

cUCTeMaTHU3alus 3HaHUU

JACATCIIBHOCTH.

JlesATeILHOCTD
YUYHMTEJIA C Y4eTOM
paboueii
NMPorpamMmbl
BOCTIMTAHMS

o0ecrneunTh
YCTaHOBJICHUE
JIOBEPHUTEIIBHBIX
OTHOILICHUI MEKTY
yUHUTENIEM u ero
yUCHUKaMH,
CHOCOOCTBYOIIIUX
HO3UTHBHOMY
BOCIIPHUSTHIO YYAIIIUMHUCS
TpeOOBaHM U MPOCHO
YUUTEINs, TIPHUBICUCHUIO

ux BHUMaHUS K
o0cyX1aeMoil Ha Ypoke
uHpOpMAIHH,
AKTHBH3AIUN ux
M03HaBaTENbHOMN
JIESITSIILHOCTH;

- o0y 1aTh

HIKOJILHUKOB  COOITIONATh
Ha YpOKe OOLIEPHUHSATHIC



HOPMBEI TIOBE/ICHUSI,
npaBmia OOLIEHHS CO
cTapmMu  (YIUTETISIMH )

u CBEpCTHUKAMHU
(IIKOTFHUKAMM ),
TPUHIIATIBI y4eOHOM
JIACTTUTLTAHBI u
CaMOOpraHU3aIHH;
MPHUBIIEKaTh  BHUMAaHUS
HIKOJIbHUKOB K

[IEHHOCTHOMY  aCHEKTy
U3y4aeMbIX Ha YpOKax
SIBIICHUM,  OpraHu3alus
170:¢ paboTsI c
MojlyyaeMol Ha Ypoke
COLIMAIBHO 3HAYUMOMU

nHOopManHeH —
WHUOHUUPOBAHUEC (S9]
obcyxIeHus,
BBICKa3bIBAHUS
YYaIIAMUCS CBOETO

MHEHHUSI TI0 €€ IOBOLY,
BBIPaOOTKH CBOETO K HEl
OTHOILICHHS;

- UCTIOJIb30BATh
BOCIIUTATEIILHBIC
BO3MOXHOCTH
coZiepKaHust  y4eOHOTO
npeaMeTa qyepe3
JIEMOHCTPALIUIO  JICTSIM
MIPUMEPOB
OTBE€TCTBCHHOI'O,
IpaXkJaHCKOTO
TIOBE/ICHUSI, TPOSIBIICHUS
YEIIOBEKOITIO0HS "
JI0OpOCEPIEIHOCTH,

uepes moaoop



COOTBETCTBYIOIIUX
TEKCTOB  JJIsi  UTCHWUS,
3amad  JUISl  pelieHwUs,
MPOOJIEMHBIX ~ CHTYyaIui
UIs  OOCYyXJeHHs B
Kiacce

- TPUMEHATH HAa YPOKE
HHTEPAKTUBHBIE (DOPMBI
paboThI yUaIuXCs:
UHTEJUICKTYalbHBIX WID,
CTUMYJIUPYIOIIUX
MO3HABATEIBHY IO
MOTHBAIIHIO
ITKOJIbHUKOB,
JUIaKTHYECKOTO Tearpa,
I1e  TONyYeHHble  Ha

ypoke 3HAHUS
OOBITPEIBAIOTCSA B
TeaTpaIbHBIX
MMOCTaHOBKAX;
JIUCKYCCHA, KOTOpbIE
JTAI0T yYaImuMes
BO3MOXKHOCTh
proOpecTH OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAajora; CPYIIIOBOM

pabotbl wnmM paboTHl B
mapax, KOTOpBIE yd4ar
HIKOJIbHUKOB KOMaHIHOU
paboTe u
B3aUMOJIEHCTBUIO c
JPYTUMHU IETHMU;

- BKIIOYaTh B  YpPOK
UTPOBEIC TPOIIEYPHI,
KOTOPBIE MOMOTAIOT
MOJIEPKATh MOTHUBAIIUIO



JleTed K TMOJy4EeHHIO
3HAaHUH, HaJa)KUBaHHUIO
IMO3UTHBHBIX
MEKITUIHO CTHBIX
OTHOILICHUH B KJjacce,
IIOMOTafoT
YCTaHOBJICHUIO
JIOOPOXKETATEIILHOM
armocepsl BO  Bpems
YPOKa;

- OpraHu30Barh 1eCTBO
MOTHBHUPOBAHHBIX u
3pPYAUPOBAHHBIX
yqamnxcsl Hazq nux
HEYCTICBAIOIIIIMHU
OJHOKJIACCHUKAMH,
JAfOIIEer0  MIKOJbLHHKAM
COLIMAIBLHO 3HAYMMBIHN
OIIBIT COTPY)Z[HI/I‘IGCTBa u
B3aMMHOM TTOMOIIIH;

- WHUIIMUPOBATh H

MOJICP>KUBATh
UCCIIEI0BATEILCKY IO
JIeSITENTEHOCTD
IIKOJILHUKOB B paMKax
peanuzanuu UMH
WHIUBUTY ATTbHBIX "
TPYIIIOBBIX
UCCIIeIOBATEIbCKUX
MPOEKTOB, YTO  JacT
IIKOJIbHUKAM
BO3MOXHOCTh
MpHOOpECTH HaBBIK
CaMOCTOSITETLHOTO
pellIeHUs] TEOPETUUECKOU
MPOOJIEMEI, HaBBIK

TCHCPHUPOBAaHUS )51



o opmIIeHUS
COOCTBEHHBIX unei,
HAaBBIK  yBaXHUTEIHHOTO
OTHOIICHUS K UYyXKHUM
uzaesM, opOpMIICHHBIM B
paboTax TIPYTUX
HCCJICIOBATEIIC, HaBBIK
myOJIMYHOTO
BBICTYILJICHUS nepezn
ayIuTOpUEH,
apryMEHTUPOBaHUS u
OTCTauBaHUs cBOCH
TOYKH 3pEHHUS,

- MIPOBOUTH
npoQopHUeHTATUOHHBIE
UTPBI. Takux  Kak:
CHMYJIAIHH, JIeTIOBBIC
UTPBI, KBECTHI, pEIlCHHE
KeiicoB  (curyauui, B
KOTOPBIX  HEOOXOIMUMO
HPUHATD pemienue,
3aHATH  ONpEACICHHYIO
MO3HUIINIO),
paCIIUpSIOINE  3HAHHS
HIKOJILHUKOB O  THIaX
npodeccuii, o crocobax
BbIOOpa mpodeccuid, o

JIOCTOMHCTBAX u
HEJOCTAaTKaX TOM WM
HHOU HUHTEPECHOU
IKOJIBHUKAM
poheCCHOHATILHOU
JIESITEILHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/ Tema ypoka

OcHoBHbIE TpaBUiia U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, NMapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHs cTepeoMeTpun: TOUKa, Ipsimasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia H300payKeHUS Ha PUCYHKE
IUTOCKOCTH, MAPAJIETbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

IlonsTus: NEPECCKAOMMECS IIIOCKOCTH,
MEPECCKAINNECS IpsAMasa U IJIOCKOCTb,
MMOJIYIIPOCTPAHCTBO. Bxonnas pa60Ta.

[TonsTHs: nepecekaronuecs IIOCKOCTH,
nepeceKaronmecs npsimasi ¥ miocKoCTh;
HOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHuKH, H300pakeHne
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX OOHEKTOB

KoauuyecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTte/bHbIE

pecypchbl

AKCHOMEI CTCPCOMETPUH U IICPBLIC



10

11

12

CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBrs U3 HuX. CriocoOBI 3aJaHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHUs IPSMBIX U TIJIOCKOCTEH

N3006paxkenue ceueHunii mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOJIAT YePe3 X
pé6pa. N3o0paxenue nepecedeHmst
MOJTYYEHHBIX IUIOCKOCTEM. PackpammBanne
MOCTPOEHHBIX CEYCHUHN pa3HBbIMH I[BETAMU

N3obpakenue ceueHuit nupamMusl, Kyoa u
MIPU3MBI, KOTOPBIC TIPOXOIAT Yepe3 X
pé€bpa. M3o0pakeHne nepeceueHus
MOJTYYEHHBIX INIOCKOCTEH. PackpammBanne
MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMHU

N306paxkenue ceuenuii nupamubl, Kyoa u
IPU3MBbI, KOTOPBIE POXOJAT Yepe3 UX
pé6pa. N3o0paxenue nepecedeHmst
HOJYYEHHBIX IIIOCKOCTEeH. PackpamiBanue
HOCTPOCHHBIX CEUYCHUN PAa3HBIMH LBETAMU

13

14

N306paxkenue ceuenuit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAT Uepe3 UxX
pé6pa. M3o0paxenue nepecedeHmst
MOJTyYEHHBIX TUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHUM Pa3HbIMU [IBETAMU

Merto crie1oB AJis TOCTPOSHHUS CeUeHUN



15

16

17

18

19

20

Merton cnenoB Ay HOCTPOCHUS CEUECHUI.
CBoiicTBa nepecevyeHuid MpsIMbIX U
IUIOCKOCTEN

Merton ciaeoB AJisi HOCTPOCHUS CEYEHUN.
CBoiicTBa epecevyeHuid MpsIMbIX U
IUIOCKOCTEN

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha p&Opax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupaMue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIUCh [IAroB
MOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKeW U 3aMUCh 111aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumetpun: Teopema o
MPOMOPLMOHANBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

[ToBTOpenue mnanumetpun: Teopema
Menenas. PacueTsl B CeUCHUSIX HA
BBIHOCHBIX YepTexax. MicTopust pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHI



23

24

25

KonTtponsHas padora "AKcHOMBI
crepeometrpun. Ceuenus"

B3anMHoOe pacnonoxeHue npsiMbIX B
npoctpaHcTBe. CKpemmBaromuyecs npsmole.
[Ipu3Haku CKpEemMBAIOIIMUXCS PSAMBIX.
[TapannenbHble psiMble B TPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€JUHCTBEHHOCTH IPSIMO MapasuiebHON
JTAHHOU MPSIMOM, IPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoi. JleMMa o nepecedeHnu
napajuieIbHbIX MPSMBIX IIOCKOCTHIO

26

27

[TapannenbHOCTB TpeX MpsiMbIX. Teopema o
TpEX MapauieabHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapamiensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoekTupoBanus. V3o0paxeHune pa3HbIx
buryp B nmapajierbHON MPOSKIIUU

28

LlenTpanbHas npoekuus. Yroiu ¢
COHAIPaBJICHHBIMU CTOPOHAMU. YTOI
MEXIY NPSMbIMU

29

30

3aaun Ha 10KA3aTEIbCTBO U
HCCJIEIOBaHHE, CBSI3aHHBIE C
PACIIOJIOKEHUEM TIPSMBIX B TPOCTPAHCTBE

[TonATHS: mapamIenbHOCTh NPSMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapajIeIbHOCTH NMPSIMOMN U IJIOCKOCTH.
CaolicTBa napauieIbHOCTH NPSIMON U



31

32

33

34

IIJIOCKOCTH

['eomerpuueckue 3ajaun Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajIeNIbHOCTBIO IPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASAIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
napajuieNbHOTO Ipyroi mpsiMoid. Pacuér
OTHOIIICHUH

[TapanensHas IPOEKIUsS, TPUMEHEHUE IS
MOCTPOCHHUS CEUeHU KyOa U
napasienenunena. CBorcTBa
napajiejenuneaa u npu3msl

[TapannensHble mnockoctu. Ilpusnaku
NapajuIeIbHOCTH JABYX IIOCKOCTEN

35

Teopema 0 napayIenbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH, npoxo,uﬂmeﬁ
4yepes3 TOUKY, He IPUHAAIEKAITYIO JaHHOU
IUIOCKOCTH U CJIEJCTBUA U3 HEE

36

37

CBolicTBa napauieabHbIX MNIOCKOCTEN: O
MapaJuIeIbHOCTH IIPSAMBIX IIEpECEUCHUs IIPU
MEPCCCUCHUM NBYX IMapaJlJICIIbHBIX
IJIOCKOCTEN TpeThen

CBoiicTBa mapaJlICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapaiyieIbHbIX MPSIMBIX,
3aKITI0OUYEHHBIX MEXKy MapaiyieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHN TIPSIMOH C
JIBYMSI TTapajuIeTbHBIMU TUIOCKOCTSIMHU



[ToBTOpenue: reopema [udaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenumneaa

41 Bolunciienue 1amH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM MapajuIeeNnuIe e
[leprieHIUKYIAPHOCTD NPSAMOU U

42 mockocTH. [Ipru3Hak nepneHAnKyISIpHOCTH
IPSIMOM U TNIOCKOCTU
[leprieHIUKYIAPHOCTH NPSAMOU U

43 mockocTH. [Ipru3Hak nepneHaAnKyISIpHOCTH
MPSMON U TNIOCKOCTH
Teopema 0 CyleCTBOBAHUY U

44 €IMHCTBEHHOCTH NPSIMOM, TPOXOAALIEH
yepe3 TOUKY MMPOCTPAHCTBA U
NEPNEHIUKYIISIPHON K INIOCKOCTH

45 [InockocTu M nepneHAUKYISIPHbIE UM
IpsIMbIE B MHOTOI'PaHHUKAX

46 [InockocTy U nepneHAUKYISPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

47 Ilepnienaukynsip u HakiIoHHAs. [TocTpoenue
NEePIEeHIUKYIIIpa U3 TOYKU Ha MPAMYIO

48 [Iepniennukynsap u HaknoHHas. [loctpoenue
NEPIEHIUKYJIIpa U3 TOUKU Ha MPAMYIO

49 Teopema o Tp€x nepneHANKYIIsIpax (mpsamast

u oOpaTHas)



Teopema o Tpéx nepneHAuKyIsApax (mpsamas

50
U oOpaTHas)

51 YTroa MexIy CKpelHBaroIMMHCS
IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C
MOMOUIbIO NEPIIEHANKYJISIPHBIX MJIOCKOCTEN

53 OpToroHanabHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit Kyba, MPU3MBI,

54 IIPABWJIBHOM MUPaMUJIBI C IOMOILIBIO
OPTOTOHAJILHOW MPOEKIINH
[Moctpoenue ceuenuii Kyba, mpU3MBbI,

55 MPaBUIILHON MTUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHOW MTPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [TnockocTn cumMeTpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAUKyIISIPHOCTH IIPSIMOM U
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58 [IpaBunbsHbIE MHOTOTPaHHUKU. Pacyér
pPacCcTOSHUM OT TOYKHU A0 INIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
PAcCTOSIHUN OT TOYKHU JI0 IIIIOCKOCTH
CriocoOb! OIyCTUTh NEPIIEHAUKYIISAPHIL:

60 CUMMETpHS, CIABUT TOUKH MO MapajieIbHON
IPSAMOi

61 CuBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KonTponbHas padota "B3aumHoe




63

64

65

66

PacIoJIOKEHUE NPSMBIX U TNIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHUeE: yroy Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YOI MEKTY
CKPELMBAIOIIUMHUCS MPSIMBIMU B
POCTPaHCTBE

['eomeTpryeckue METOBI BEIYNCICHUS
yIJla MKy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanubiii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB JBYT'PAHHOIO yria

67

68

69

70

71

72

[Tepnienaukynsipubie miockoctu. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MIOCKOCTEN

[Ipu3Hak nepneHauKyISIPHOCTH
IJIOCKOCTEM; Teopema 0 IpsiMOr
NepecevyeHus ABYyX IIOCKOCTE!
NEPIECHIUKYISIPHBIX TPEThEH MIOCKOCTH
[IpssMOyTONBHBIN MTapajuieenuIe; Kyo;
U3MEPEHMsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesienumnesia

Teopema 0 AuaroHany NpsMOyIroJIbHOTO
napajulesienunesia u cieCcTBUE U3 Heé
CrepeoMeTprueCcKre U IPUKIIaIHbIE
3a/1aud, CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSIMBIX U MJIOCKOCTH

HOBTOpeHI/IC . CKpCIIMBAarOMMECs IpsAMBIC,




napajijiCJIbHBIC IJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OI'paHHUKAaxX

[Tapa mapaenbHbIX IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE

3 MEXy CKPELMBAIOIMMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUsIX

74 PaccTosiHME OT TOYKH O MJIOCKOCTH,
paccTosiHUE OT NPSMOM 10 TNIOCKOCTH
Brruncnenue paccTosHAN MEXIY

75 CKPEUTUBAIOIIMMHUCS TPSIMBIMH C TIOMOIIIBIO
NEePIEeHIUKYISIPHON MIOCKOCTH
TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema ITudaropa,
TE€OpPEMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIJIa

77 DeMeHTHI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3eMile

78 KonTtponbHas pabota "Yrisl u
paccrosgHus"

79 Cucremaruzanus 3HaHUK "MHOTOrpaHHHUK
U €T0 3JIeMEHTHI"

80 I[Tupamupa. Buasl nupamuy. [IpaBunbaas
nupaMua

81 [Ipu3ma. IIpssmas 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [Ipsamoii napaienenunen, NpsMOyTroIbHbIA
napajuienenunesa, Kkyo

83 Beinykisle MHOrOrpanHuku. Teopema



Ditnepa

Brimykiible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYTIPABUIIbHBIC 1
MHOTOTPaHHUKH
85 KonTposabnas pabora "MHuororpaHHuKT" 1
86 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHOCTh BEKTOPOB 1
89 [IpaBuno napannenenumnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 PaznoxeHnne BekTopa 1mo 6asucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHOU TUIOCKOCTH
92 CkaJisipHOE TTPOU3BEICHUE 1
93 BrruncrieHue yriia Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
97 [IpocTeiimme 3agaum ¢ BEKTOpaMu 1
98 O00011eHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1
99 O0001eHre U cCUCTEMaTU3ALNS 3HAHUI 1
100 Hrorosas koHTpoabHAsA paboTa 1
101 Hrorosas xonTpoapHas paboTa 1
102 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 102



11 KUIIACC

KoJsmn4yecTBo yacoB DJIeKTPOHHBIE
uugposbie
Ne n/m Tema ypoka KonTpoabHbie
Beero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
1 IToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue Tems! "CkansgpHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria 1
MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEeHMe TeMbl "YpaBHEHHE PSIMOH, 1
MPOXOIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHUE UTOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 Bexroproe npousBeneHue 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEWUHOE 1
[IPOrpaMMUPOBaHUE
9 JIvHeitHbIe HepaBeHCTBA, TUHEUHOE 1
IIPOrpaMMHPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXKIy NMPSMBIMUA B MHOT'OTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacuéTa yria 1
MEX/y TUIOCKOCTSIMA B MHOTOIPAHHUKAX
12 dopmyJia pacCTOSIHUS OT TOUKH J10 1



IJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTostHUM OT TOYKH J0

13
IUIOCKOCTH B KyOe

14 Haxoxaenne paccTosiHui OT TOUKHU 10
TUIOCKOCTH B MPABIJILHON TTHPaMHIE

15 KonrtponbHas paborta "AHanutuueckas
reomeTpus"

16 CedeHuss MHOIOIPaHHUKOB: CTaHAAPTHbIE
MHOTOTPaHHUKHU

17 CeueHuss MHOTOTPAaHHUKOB: METO/I CJIE/IOB
CedeHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE

18 TUIOCKOCTH, NePECEUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsSMbIE U INIOCKOCTH:
napasuJiesIbHbIEe CEUSHUS

20 [TapanenbHbIe TPSMBIE U THIOCKOCTH:
pacu€T OTHOLIEHUI
[TapannenbHbie TPSMBIE U TNIOCKOCTH:

21 YIJIBI MEXTY CKPEUIUBAIOIINUMUCS
TPSIMBIMH
[leprienauKyIspHBIE MIPSIMBIE U

99 IUIOCKOCTH: CTaHAAPTHHIE Mapbl
HEPIEHANKYISAPHBIX IUIOCKOCTEH 1
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[leprieniuKynspHBIE MPSMBIE U

23 TJIOCKOCTH: TEOpEMa O TPeX
NEPIEeHANKYIIIpax

24 [leprieniuKynspHbIE NPSMBIE U




25

26

27

28

IIJIOCKOCTHU: BBIYMUCJIICHUA AJIMH B
MHOT'OrpaHHHUKax

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIbHUKOB,
(dbopMyJITBI 1715 TUIOMIAEH, COOOpaKEHUS
noaoous

[ToBTOpEHUE: WIOMAAN MHOTOYTOJIbHUKOB,
dbopMyJTBI 1715 TUIOMIAEH, COOOpaKEHUS
noxoous

[ToBTOpEHME: WIOMAIN MHOTOYTOJIbHUKOB,
dhopMyJITBI 1715 TUIOMAEH, COOOpaKEHUS
nmoao0us

[Inomany ce4eHnii MHOTOIPAHHUKOB:
IJTIOIAN TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00uUs

29

30

31

32

33

34

[Tnomanu ceyeHuii MHOrOrpaHHUKOB:
IUIOIAJIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HS
Konrponsnas padora "[loBropenue:
MHOTOI'PaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napasuiesienunesa

3amaun 00 yaBOEHUH Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yTJia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO
napasJiesienunesa

HpI/IKHaI[HBIC 3aJa4yu, CBA3aHHBIC C




BBIYHCIICHHEM 00BbEMaA npsAMOYTOJILHOTO
napajuiejcnuiic1a

35 OO0BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKHe 3a1auu, CBI3aHHbIE C
BBIUUCIIEHUEM 00BEMOB TIPSIMOIA TTPU3MBI

37 [TpuknaaHble 3ajauu, CBSI3aHHBIE C
00BEMOM TMPSIMOH MPU3MBI
Beruncnenue 06bEMOB Tell C TOMOIIBIO

38 omnpenenénHoro uHrerpana. O0bEm
HaKJIOHHOM MPU3MBbI
Brruncnenue 06EMOB Tell C TOMOIIBIO

39 ornpeaenéaHoro naTerpana. O0bpém
UPaMUIbI

40 ®opmyna 00béMa upamuibl. OTHOIIEHHE
00BEMOB MUpPaMHJL ¢ OOIIUM YIJIOM

41 ®opmyna o6béMa nupamuibl. OTHOIIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

4 CrepeomeTpHUyecKHe 3aJa4u, CBSI3aHHBIE C
00BEMaMH HAKIIOHHOW TIPU3MBI

43 CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00BbEMaMK TUPAMHUTBI

WKJIaJIHbIE 33/1a4H 10 TEME BEMBI

IT "O06

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMU/IBI

46 ITpumenenue o0bEMOB. Borunicienue

pacCTosAHUA A0 IMIIOCKOCTHU




Konrponsnas padora "O0béM

47 |
MHOTOTpaHHHUKA
[MunuHapryeckas MOBEPXHOCTb,

48 oOpa3syromue NUIHHIPHIECKON
MIOBEPXHOCTHU

49 HMumuaap. [IpssMoi KpyroBod HUIUHAD.
[Inomanp MOBEPXHOCTH LMIIMHIPA

50 Konnueckas moBepXHOCTb, 00pa3yromme
KOHHMYECKOU MoBepxHOocTU. KoHyC

51 CeueHnne KoHycCa MJIOCKOCTBIO,
NapaIeIbHOM MJIOCKOCTU OCHOBaHUS

59 VY ceuénnblil konyc. M300paskeHne KOHyCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaaps 60KOBOM TOBEPXHOCTH H MOJIHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTU KOHYCa
CrepeoMeTrprueckue 3aaun Ha

55 JIOKa3aTeNbCTBO U BBIYUCIICHNUE,
IIOCTPOCHHUEM CEUYECHUI LIWIMHJIPA, KOHYyCa
CrepeoMeTrpuueckue 3aaun Ha

56 JI0KA3aTeNIbCTBO U BBEIYUCIICHHUE,
IIOCTPOCHHUEM CEUYECHUI IWIIMH]PA, KOHYyCa

57 IIpuknanHele 3a1a4u, CBSI3aHHBIE C
LHUIMHIPOM

58 IIpuknanHble 3an1a4u, CBSI3aHHBIE C
LUWIMHIPOM

59 Cdepa u map




60

61

62

63

64

[Tepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By 1 n3o0paxkenue mapa

[lepeceuenue cdepsl u mapa c
miockocThio. Kacanue mapa u chepsl
TUIOCKOCTHIO. Bua u n3o0paxenue mapa
VYpasuenue chepsl. [Lnomans cheps u eé
yacTei

Cummerpus chepsl u mapa
CrepeoMeTpuuecKkue 3aja4u Ha
JIOKA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MIOCTPOCHHEM UX CEUEHHH IIIOCKOCTHIO

65

66

67

68

69

70

CrepeomeTpHuuecKHe 3a1a4n Ha
JI0Ka3aTeabCTBO U BBIYUCIICHHE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOCHUEM UX CEYEHMH IIJIOCKOCTBIO
[TpuknanHble 3a7auu, CBA3aHHBIE CO
cdhepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha IJIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaH/IapTHbHIE
nmoxoous

Paznuunble KOMOMHALIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

3anaun no Teme ""Tena U MOBEPXHOCTH
BpareHus"

3agauu 1o TeMe ""Tena u MOBEpXHOCTH
BpaiieHus"




71

72

73

74

75

76

77

78

Konrponsnas padora "Tena u
MMOBEPXHOCTHU BpauieHus"

O06bem mummHIpa. Teopema 00 00bEMeE
NPSIMOTO IMJIHHAPA

Brruucnenue 00EMOB TE ¢ TOMOIIIBIO
onpeaenéaHoro naterpana. O0bpéM KoHyca

ITmomtaan OOKOBOM M TTOJTHOM
MOBEPXHOCTU KOHYyCa

CTCpCOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C
BBIYHCJIEHHEM 00HEMOB OUJIMHApPA, KOHYCa

[Tpuknanueie 3anaun 1o reme "OObEMBI U
TJIOIIA I TTIOBEPXHOCTEN Ten"

OO0BEM mapa 1 MIapoOBOTO CEKTOPA.
Teopema 06 00béme apa. [Lnomans
ctheprl. CTepeoMeTprUUecKue 3a/1auH,
CBsI3aHHBIC C BBIYUCIICHUEM OG'béMOB
1rapa, apoBOTro0 CErMEHTa U MIaPOBOTO
CEKTOpa

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM IIapa U
miomaabio cepbl. COOTHOMIEHUS MEXKITY
IJIOMIAIIMU TTOBEPXHOCTEH U 00bEMaMu
MMOTOOHBIX TEI

79

[TogoOHBIe TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa npu moao0uu.
CrepeomeTpHrUecKue 3aa4M, CBI3aHHbBIC C
BBIUHCIICHUEM 00BEMOB Tell U ILIOIIAACH
MOBEPXHOCTEH



80

81

82

83

84

85

86

87

KonTponbras pabota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

JBuxenus npoctpancTBa. OToOpakeHusI.
JIBmwxenus u paBeHCTBO puryp. Obmue
CBOMCTBA JBUKEHUM

Buapl nBukeHunii: napajuiesbHbIN IEPEHOC,
LIEHTpAJIbHAsl CHMMETPHUS, 3epKajJbHas
CUMMETpHUS1, TOBOPOT BOKPYT MPSAMOI1

[IpeobpazoBanus nomoodus. [psmas u
ctepa Diinepa

I'eomeTpuueckue 3aa4u Ha MPUMEHEHHUE
JABUXCHUA

Kontponbnas padota "BekTops! B
npoctpaHcrtae"

Ob6o61maromiee nopropenue 11 nouaruit u
MeTOoJ10B Kypca reometpun 10—11 kmnaccos,
cUCcTeEMaTU3allis 3HaHU:
"ITapannenbHOCTh IPSMBIX U IUIOCKOCTEH B
npoctpaHcTae"

O6o0matomiee moBropenue 11 mouaTwii u
MeToJ10B Kypca reomeTpun 10—11 kmnaccos,
cucTtemaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

88

89

Oo6o06maromee mosTopenue 11 moHaTHit u
MeToJ10B Kypca reomeTpun 10—11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npoctpaHcTae"

Oo6o06mraromee nosropenue 11 monaruit u



90

MeToJ10B Kypca reometpun 10—11 kmaccos,
cuctemaTusanus 3HaHui: "O0beM
MHOTOTpaHHHKA"

O6o0matomiee moBTopeHue 11 moHaTHii u
MeTOJ10B Kypca reometpun 10-11 knaccos,
cucreMaTu3anus 3HaHui: "O0bem
MHOTOTpaHHHKA"

91

92

93

O6o6maromee moBropenue 11 mouaTuii u
MeToJ10B Kypca reomeTpun 10—11 kmaccos,
cucrteMmarusanus 3Hanui: "Ilmomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T
O6o6matomee moBropenue 11 mouaTuii u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucTeMaTu3anys 3Hanuii: "Thiomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBbIX Ter"

WtoroBas koHTpoJIbHAs paboTa

94

95

96

HToroasi KOHTpOJIbHAsA paboTa

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aIINs 3HAHUH

Hctopust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

98

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui

HcTopus pa3BUTHS CTEPEOMETPHUH KaK



99

HayKU U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

Hctopust pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJIb B PA3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTHI

Hctopust pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH

Uctopust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJIb B PA3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

I'eomeTpust. 10-11 knaccel: yueO. 11t 0011e00pa3oBaTEIbHBIX YUPEKICHUMN:
6a30BbIil 1 npodunbHbI ypoBHH / JI.C.ATanacsH, B.®.byty3os, C.b.Kagomiies u

np. M.: [IpocBemienne

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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