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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneqa M cienctsus u3 He€. OO0bEM mpsiMON U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpanHcTBa. OtoOpakenus. JIBUKeHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ayd MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTEepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TE€JIAMH BpPAILCHUS: IIWIHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 100us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B crepeomMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
BsaumHoe pacronoxenue npsiMbix B
2 P P 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[TapamnensHOC OCKOCTEH
3 PADICIBHOCTE TIPAMBIX H [IOCKOTTEN B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IIepne oc
4 pr HHHIfyHﬂpH T HPAMBIX H 25 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIiabl ¥ paccTosiHUA 16 1 https://resh.edu.ru/subject/17/10/
MHororpanHuku 7 https://resh.edu.ru/subject/17/10/
Bexkrops! B IpocTpaHCTBE 12 https://resh.edu.ru/subject/17/10/
IToBTOpenue, 0000IMIEHHE
8 proper B HI:I 1 5 2 https://resh.edu.ru/subject/17/10/
CUCTEMaTHU3aI1s 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoTsbI
1 AHanuThueckas reoMeTpust 15 1 https://resh.edu.ru/subject/17/11/
IT eHue, 0000
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 https://resh.edu.ru/subject/17/11/
cucTeMaTH3alys 3HaHUH
3 O0bEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 https://resh.edu.ru/subject/17/11/
II OB
3) HOTHAL TIOBEPXHOCTH 1 ODBEMET 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX T
6 JBroKeHUS 5 1 https://resh.edu.ru/subject/17/11/
IT 600
7 OBTOPEHHE, 000 meHI:Ie 1 17 2 https://resh.edu.ru/subject/17/11/
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O
i 102 8 0

[NPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos
DJIEeKTPOHHbIE
Ne T Koutpo IpakTn Hara
eMa ypoka nupposbIe
n/n Bcero JIbHbIE YyecKHne U3y4eHust
o0pa3oBareJib
padoThI padoThI HbIe pecypebI
1 OcHoBHbIE IpaBUIIa U300paKEHUSI HA PUCYHKE IJIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[TonsiTHA cTepeoMeTpun: TOUKA, IpsiMasi, INIOCKOCTb,
9 npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHNs HAa PUCYHKE 1
IUIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEIMHbI
oTpe3Ka
3 [TonsTHs: nepecekarolecs IIOCKOCTH, ITepeceKaroLIecs 1
npsiMasi ¥ MI0CKOCTh; OJIYIPOCTPAHCTBO
4 [TonsiTHst: mepecekaronirecs MIOCKOCTH, EPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh; OJIYIPOCTPAHCTBO
5 MHororpaHHuKH, H300paskeHre IPOCTEHIINX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX OOBEKTOB
5 MHororpaHHUKH, H300pa’keHre MPOCTEUIINX 1
IPOCTPaHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.
9 CriocoObI 3a/1aHUS IPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1
O0603HaueHus NPSAMBIX U TIOCKOCTEH
10 N300paxeHue cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE 1

MPOXOAT uepe3 ux péopa. Mzobpakenue nepecedeHus




IIOJIYYEHHBIX IJIOCKOCTEH. PackpalnBaHue oCTpOCHHBIX
CEYEHUI Pa3HBIMU LIBETAMU

11

N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
POXoAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpalmnBaHue oCTpOEHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

12

13

14

N300pakeHue ceueHuil mupaMubl, Kyoa U Ipu3Mbl, KOTOpPbIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIY4EHHBIX IIIOCKOCTEN. PackpamnBanue NocTpoeHHbIX
CEYECHUH Pa3HbIMU LIBETaMU

N300pakeHne ceueHuil nmupaMuabl, Kyoa u pu3Msbl, KOTOpPbIE
IpoXoaAT uepe3 ux péopa. M3zoOpakeHue nepeceyeHust
IIOJIYYEHHBIX IIIOCKOCTEN. PackpamnBanue nocTpoOeHHBIX
CEYECHUH Pa3HbIMM LIBETaMU

Merto ciie10B I TOCTPOCHUS CeUSHUN

15

Merton crnenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHNM NPAMBIX U INIOCKOCTEN

16

17

Merton cienoB Ui mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN
[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToUKaM Ha

pEobpax. Cozianue BHIHOCHBIX UYEPTEKEH U 3aICh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pE€bpax. CoziaHre BEIHOCHBIX YEPTEXkKEH U 3aIUCh 11aroBs
IIOCTPOEHUS

19

[ToctpoeHue ceueHuii B nupamujie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHre BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHUS




20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CozlaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aroBs
IIOCTPOCHHUS

21

22

23

IToBrOpenue manumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
otpeskax. [lomobue TpeyrobHUKOB

IToBTOopenue manumerpun: Teopema Menenas. PacyeTsl B
CEYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUN

KonTposabHasi padora "AKCHOMBI CTEPEOMETPHUM.
Ceuenusn"

24

B3anMHOe pacnionioxeHue NpsMbIX B IIPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMbiX. [lapamiensHbie npsMble B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U €MHCTBEHHOCTH NPSIMOM
[apaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlled Ha JaHHOM npsimoi. Jlemma o
NepEeCeYeHUH NMapalIeNIbHBIX MPSIMBIX MIIOCKOCTHIO

26

27

28

[TapaienpHOCTB TpexX NpsMbIX. Teopema o TpEx
NapaJuIeIbHBIX MPAMBIX. TeopeMa 0 CKpenIMBarOIMUXCs
IPSIMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajiebHOro MPOeKTHpOoBaHus. M300paxeHne pa3HbIX
¢buryp B napajuieabHON NPOEKIUU

HCHTpaJIBHaSI MMpoCKIH. VYronc COHaIIpaBJICHHBIMU
CTOPOHAMH. Yron MCKAY NMPAMBIMHA

29

30

3aa4yy Ha JOKA3aTeIIbCTBO U UCCIIEIOBAaHUE, CBS3aHHBIE C
PAaCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

IlonsaTus: Mnapaie;IbHOCTb HpﬂMOfI " IJIOCKOCTH B




npoctpancTse. [Ipu3Hak napaiienbHOCTH MPSIMON 1
wiockocTd. CBOMCTBA MapaIeIbHOCTH MPSIMOM U TNIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYUCICHUEC U JOKa3aTCIbCTBO,

31 CBSI3aHHBIE C MAPATICIBHOCTBIO MPSIMBIX U MJIOCKOCTEH B
POCTPAHCTBE
[TocTpoeHue ceueHust, IPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha

32 YEpTEKE U MapajuieIbHOTO Apyrou npsamoi. Pacuér
OTHOILEHUN
[TapannensHas NpoeKLys, IPUMEHEHUE JUISl TOCTPOCHUS

33 cedeHuit Kkyda u napamuienenunena. CBoicTBa
napaiesienumnea 1 mpu3Mbl

34 [TapamtensHble TuiockocTH. [Ipu3HaKy napayienbHOCTH IBYX
IJIOCKOCTEN
Teopema 0 mapaIenbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,

35 NPOXOALICH Yepe3 TOUKY, He IPUHAIISKAIIYIO TaHHOU
IJIOCKOCTH U CJIEICTBUSA U3 HEE
CBoiicTBa mapanenbHbIX MJIOCKOCTEN: O MapaelbHOCTH

36 HpSMBIX TIepeceyeHns IPU NepeceyeHU! ABYX MapasuienbHbIX
IIJIOCKOCTEN TpEeThen
CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax

37 HapaseNbHbIX MPSMbIX, 3aKITIOYEHHBIX MEXKTY
napajiebHbIMU TIOCKOCTSIMU; O MTEPECEUEHUH MPSIMOH C
JBYMs TapajIeNIbHIMU TIOCKOCTSIMU

38 [ToBTropenue: Teopema [Iugaropa Ha miaockocTu

39 [ToBTOpEHME: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJILHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauieNenuneaa

41 Brranciienue mH OTPE3KOB B KyOe M MPSIMOYTOILHOM

napauiCICIuIcae




IlepnenauKyasspHOCTD MPAMOM U TI0CKOCTH. [Ipr3Hak

42 HEePHEHANKYJIAPHOCTH MIPSIMOM U IIIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD NPAMOM U II0CKOCTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTU IPSIMOM U IJIOCKOCTU
Teopema 0 CyI1eCTBOBAHUN U €JMHCTBEHHOCTH IPSIMOIA,

44 IpOXOAALIeH Yepe3 TOUKY IPOCTPAHCTBA U MEPIIEHAUKYIISIPHON
K IUIOCKOCTH

45 [TnockocTy U nepreHANKYIIpHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

46 [InockocTu U neprneHAUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHHKaX

47 [Tepnennukynsp u HaknoHHas. [loctpoenue nepneHuKyspa
U3 TOYKH Ha IPAMYIO

48 Ilepnenaukynsip u HaknoHHas. [locTpoeHune nepneHanuKymnspa
U3 TOYKHU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHasi)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMbIMU

59 [Touck nepneHANKYIAPHBIX MPSAMBIX C IIOMOIIBIO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHKE

54 [TocTpoenue ceuenuii Kyda, MpU3MBbl, IPABUILHON MUPAMUJBI C
MTOMOIIBIO OPTOTOHATIBHON MPOEKIINHU

55 [Toctpoenue ceuenuii kyba, mpU3MBbl, IPABUILHON MUPAMHIBI C
MIOMOUIbIO OPTOTOHAJILHON ITPOEKIIMU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH.

[1nockocTH CMMMETpPHI B MHOTOTPaHHUKAX




[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH KaK

> CJIEICTBUE CHMMETPUU

58 [IpaBuiibHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUN OT TOYKH 10
IIJIOCKOCTH

59 ITpaBriIbHBIE MHOTOIpaHHUKH. Pac4€r paccTosiHUI OT TOYKHU 10
IJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIIEHAUKYISAPBI: CAMMETPHUS, CIIBUT
TOYKH 10 MapaJyIeTbHON MPSIMOi

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHHE PAaCCTOSHUI

62 KonTpoasHnas pabdora "B3anMHoe pacnosioskeHue NPsiMbIX
H IJIOCKOCTEH B IpoCcTpaHcTBe'"
[ToBTOpEeHuE: yroy Mexay NpssMbIMU Ha IIJIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHME: Yroa MexXay CKpelIUBaOIIUMHUCS IPSIMbIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckne METOABI BEIUNCIICHUS YTila MEKY MPSMBIMU
B MHOTOTpaHHHMKaX

66 JByrpannbiit yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JIBYTPAHHOTO
yria

67 [TepnienqukynsapHele m10ckocTH. CBOMCTBA B3aMMHO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEN; TEOPEMA O

68 IPSIMOM NIEPECEUEHMSI IBYX IIIOCKOCTEHN MEPIEHAUKYIIPHBIX
TPEThEN MIOCKOCTU

69 [IpstmoyTonbHBIN Napaienenumnes; Ky0; n3MepeHusi, CBONCTBa
IPSIMOYTOJIBHOTO TIapajuiesenuIea

70 Teopema 0 AMaroHany NpAMOYTOJIBHOTO NapajjIeenuneaa u




CIEICTBUE U3 HEE

CTepeOMCTpI/ILIeCKI/IC W IPUKIAJHBIC 3aJa4u, CBA3aHHBIC CO

& B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IIJIOCKOCTH 1

79 [ToBTOpEeHMe: CKpelnBaroUIMecs NpsMble, apajieIbHble 1
IUIOCKOCTH B CTAHJIAPTHBIX MHOI'OI'PaHHUKAX
[Tapa napainenbHbIX JIOCKOCTEN Ha CKpPEIIMBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEXKY CKPEIIUBAIOIIUMHUCA IIPSIMBIMHU B 1
IPOCTBIX CUTYaLHUAX

74 PaccrostHie OT TOUKH /10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 1
IJIOCKOCTH

75 Brruucienue paccTosiHUNA MEXIY CKPELIMBAIOIIUMUCS 1
HPSMBIMU C IIOMOUIBIO MEPIEHIUKYISPHON MIIOCKOCTH
TpéxrpaHHblil yroJ, HEPAaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema ITudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JISI 1
TPEXTPAHHOTO yIia

77 DneMeHTHI ChepUIECKO T€OMETPHUH: T€0Ie3UUECKHE IMHUN Ha 1
3emie

78 KonTpoJsbnasi padora "Yribl n paccrosiHus ' 1

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1

80 [Mupamuga. Buael nupamun. [IpaBunbsHas nupamuaa 1

81 [Ipusma. IIpamas u HaknoHHas npusMel. [IpaBuiibHas npusma 1

82 [Tpstmoli napasuienenunen, IpsMOYTOJIbHBIN MapalIesIeuIe], 1
KyO

83 Beinykibie MHOrorpanHuku. Teopema Dinepa 1

84 Brimykiieie MHOrOrpanHuku. Teopema Diinepa. [IpaBuiibHbIe 1 1
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

85 KonTpoubnas paéora ""Muororpanaukn' 1




86 [TonaTre BeKTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3znocts BekTOpOB 1
89 [TpaBwuiio mapannenenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
01 PasncinceHHe BEKTOpA Mo 0azucy TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TUIOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3ana4un ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3ana4un ¢ BEKTOpaMH 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
100 = HToroBasi KOHTPOJIbHAs padoTa 1
101 = HroroBasi KOHTpPoOJbHas padoTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosaunvecTBo yacoB JIeKTPOHHBIE
e Tema ypoka Kourpo = IIpaktn  [ara undpoBbie
n/n Bcero  JibHBIE yeckue U3YYeHUS o0pa3oBartenb
padoThbI padoTsI HbIe pecypchbl

1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha MIIOCKOCTH U B 1

npocTtpascTae”
2 [ToBTOpenue tems! "CkassipHO€E IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpeHue Temsl "Bprunciienne yria Mexay BEKTOpaMHy B 1

npocTpaHcTBe"
4 [ToBTOpeHue Temsbl "YpaBHEHUE TIPSIMOI, MPOXOIAIICH Uuepes3 1

JIBE€ TOYKHU"
5 VYpaBHEHHE IITIOCKOCTH, HOPMaJilb, YpaBHEHUE IIJIOCKOCTH B 1

OTpe3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1

OTpe3Kax

BekropHoe npousseneHue 1

JIunHeiliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMUpPOBAHUE
10 AHaJIUTUYECKHE METO/IBI pacuéTa yriia Mexay IpsMbIMU B 1

MHOTOTpaHHHUKaX
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay MIOCKOCTSIMH B 1

MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX
13 HaxoxxeHue paccTossHui OT TOUKU A0 TIIOCKOCTH B KyOe




HaxoxeHne paccTosiHuid OT TOYKHU 10 TIIIOCKOCTH B

14 MPaBWJIbHON MHUpamMue

15 KonTpoJsbHnasi paGora ""Ananuruyeckasi reomerpus'

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IIOCKOCTH,
nepecedeH sl MPSMBIX U IITOCKOCTEN

19 [TapamiensHbIe TPSIMBIC U TJIOCKOCTH: TapaJlJICIbHBIC CEUCHUS

20 [TapannenpHble TPsIMbIE U TNIOCKOCTH: PACUET OTHOIICHUH

21 [TapamienbHble TPSIMBIE U FIOCKOCTH: YTIIBI MEXKITY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
[lepnienguKkymnsipHBIC IPSMBIE U TUIOCKOCTH: CTaHIAPTHBIC MAPHI

22 MEePHEHANKYJISIPHBIX TNIOCKOCTEN U MPSIMBIX, CHMMETPUHU
MHOTOI'PAaHHUKOB

93 [leprieHquKyNApHBIE IPSIMbIE U TUIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIIIpax

24 [lepnenauKynsipHbIE TPSMBIE U MJIOCKOCTU: BBIYMCIICHUS JIUH
B MHOT'OTpaHHUKAX

o5 [ToBTOpEeHMeE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0IIAJIEH, COOOpaXKeHUsI 1O 100UsT

26 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiaien, cooopakxeHus moaoous

97 [ToBTOpEHME: TUIOITAAN MHOTOYTOJILHUKOB, (POPMYIIBI JJIST
iomiaiel, cooopakeHus moao0ous

28 [Tmonmaan ceyeHnii MHOTOTPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
paspes3aHus Ha 4acTH, COOOpaKeHUs TTO100us

29 [Inomany ceyeHUt MHOTOTPAHHUKOB: TIJIOIA U TOBEPXHOCTEH,




paspe3aHus Ha 4acTH, COOOPaKEHHS 000U

KonTpoabnas padora "[loBTOpeHHe: MHOTOTPAHHUKH,

30 CeYeHUsI MHOTOTPAHHUKOB'"

31 O0BEM Tema. O0BEM ITPSIMOYTOJIBHOTO MapajuIeseuIe/1a

32 3amaun 00 yaBOeHUHU Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

33 CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapasuielienuIieia

34 [Ipuknannbie 3a1a9u, CBSI3aHHBIE C BRIYUCICHHEM 00bEMa
MPSIMOYTOJIBHOTO MapasuielienuIieia

35 O0BEM MO TIPU3MEI

36 CrepeomeTpuuecKkue 3a1a4u, CBSI3aHHbIE C BBIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknansble 3a1a4un, cBsI3aHHBIE C 00BEMOM NPSIMOM TPU3MBI

38 Boruncnenue 00bEMOB Tel ¢ TOMOIIIBIO OMPeIeIEHHOTO
uHTerpana. OObEM HaKJIOHHOW MPU3MBbI

39 Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEM TUPaMUIbI

40 ®opmyna o6béma nupamuabl. OTHOIIEHNE 00BEMOB MTUPaMUJL C
00LINM YIJIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C
O0IIUM YTIIOM

42 CrepeomeTpudecKue 3a1a4u, CBsI3aHHbIC C 00BbEMaMHU
HAKJIOHHOM MPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbIC C 00BEMaMHU
MTAPaMU/IBI

44 [Ipuknanneie 3aaaun o Teme "OOBEMBI TeN", CBA3aHHBIE C




00BEMOM HAKJIOHHON IIPU3MBbI

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI TeN", CBA3aHHBIC C

45 N
00BEMOM IUpaMUIbI

46 [Tpumenenne 06bEMOB. Berunciienue paccTosiHus 10
IUIOCKOCTH

47 KonTpoubnas padora "O0béM MHOrorpanuuka'

48 [{wmHapuyeckas MOBEPXHOCTh, 00pa3yroLIye
LWJIMHPUYECKON TOBEPXHOCTH

49 Humusap. [psmon kpyrooit nunuuap. Ilnomans
IIOBEPXHOCTH LIWJINHIPA

50 KoHngeckast TOBEpXHOCTh, 00pa3yIoniiue KOHHIECKOH
nosepxHoctu. Konyc

51 Ceuenne KOHyca IJIOCKOCTBIO, TapaJUIEIbHON IIJIOCKOCTH
OCHOBaHUs

59 Yceuénnslit konyc. M300pakeHre KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON OBEPXHOCTH
KOHYca

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYCa

55 CrepeoMeTpHuueckre 3aJaul Ha J0Ka3aTebCTBO U
BBIUNCJIEHHUE, TIOCTPOCHUEM CEYEHUN LIMIMH]IPA, KOHYyCa

56 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTelbCTBO U
BBIUHCJIEHHE, TOCTPOCHUEM CEUEHUN UWINH]Ipa, KOHYyca

57 [Ipuknansble 3a1aun, CBSI3aHHBIE C WJIMHAPOM

58 [Tpuxnannelie 3a1a4u, CBSI3aHHBIE C LIUJIMHAPOM

59 Cdepa u map




[epeceuenue chepsl U mapa ¢ mwiockocThio. Kacanue mapa u

60 1
cdepsl IIOCKOCThIO. Bua 1 n3obpaxenue mapa
61 [Tepeceuenue cdepsrl u mapa ¢ mWIOCKocThi0. Kacanwue mapa u 1
cdepsl TNIOCKOCThIO. By 1 n3o0paxenue mapa
62 VYpasuenue chepsl. [Lmomans cepsl u e€ yacrei 1
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKkre 3ajaui Ha J0Ka3aTebCTBO U
64 BBIYHCIICHHE, CBSI3aHHBIE CO c(Pepoii U IapoM, IOCTPOSCHUEM UX 1
CEYEHUH TUIOCKOCTHIO
CrepeoMeTpHruecKue 3ajaui Ha JOKa3aTebCTBO U
65 BBIYHCIICHHE, CBSI3aHHBIE CO cPepoii U IapoM, IOCTPOSHUEM UX 1
CEYEHUH TIIOCKOCTHIO
66 [Ipuxiagnaeie 3a1auu, CBsI3aHHBIE CO c(hepoit U mapoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYUCICHUS B 1
OKPYXKHOCTH, CTaHJaPTHBIC TTOI00HSI
68 Paznuunbie KOMOMHALIMK TEN BPAIICHUS U MHOTOTPAHHHUKOB 1
69 3amaun 1o Teme "Tena v MOBEPXHOCTH BpalieHus" 1
70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1
71 KonTposbHnas padora "Tesa n nopepxHoctu BpauieHus' 1
72 O06wém nunuaapa. Teopema 06 00BEME IPAMOro LHUIMHIpPA 1
73 Brruucnenue 00EMOB TEJ C TIOMOIIBIO OMPEAETEHHOTO 1
uHTerpana. O6bEM KoHyca
74 [Tnomaan 60KO0BOYM U MOTHON MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHUSCKHE 33]Ia4H, CBSI3aHHBIC C BHIYHCICHUEM 1
00BEMOB IUITUH/IPA, KOHYCA
76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U TUTOIIAIH 1

noBepxHocTel Ten"




O0béM 1mapa u mapoBoro cexkropa. Teopema 06 00BEME mapa.
[Tnomans chepor. CTepeoMeTpudIecKue 3a1a4uH, CBI3aHHBIC C

" BbIUHMCIICHHEM 00BEMOB 111apa, IIAPOBOIO CETMEHTA U ILIAPOBOIO
CeKTopa
[puxnagneie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

78 00BEMOM 11apa ¥ 1Iomaaso cgepbl. COOTHOIICHUS MEKIY
IUIOINAASIMU TOBEPXHOCTEH U 00BEMAaMU MOJOOHBIX Tel
[TomoOHbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa ipu

79 nogo6un. CTepeoMeTpuyecKre 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEJI U IJIOMIA IeH TOBEPXHOCTEN

80 KonTpoasnas padora "Iliomaaym noBepxHoCcTH U 00bEMBI
KPYIJbIX Tea"

81 JBmxenus npocrpancTBa. OTobpaxkeHus. [IBrxeHus u
paBeHCTBO (uryp. OO1Ire cBONCTBA ABHKEHUN

82 Buap! n1BukeHMit: napauiebHbIN IEPEHOC, UEHTPAIbHAS
CUMMETpHS, 3epKaJIbHAsI CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa

84 I'eomerprueckue 3a1aun Ha MPUMEHEHUE TBHYKCHUS

85 KonTpoJsbnasi paGora ""BexkTopsl B npocTpancrse"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHUM:
"ITapanmienbHOCTb NPSMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 reometpun 10-11 kmaccoB, cucremaru3aius 3HAaHUH:
"BekTops! B mpocTpaHcTBe"”
Ob6o6maromee noropenue 11 nMoHATUH U METOJIOB Kypca

88 reomerpur 10—11 kaccoB, cuCTeMaTH3aIMsI 3HAHHIMA:

"BexTops! B mpocTpaHcTe"




89

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHUH: "O0beM
MHOTOTpaHHUKA"

90

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 kiaccos, cucremarnzanus 3Hanuii: "O0beM
MHOTOTrpaHHHKaA"

91

92

93

O6o6matomiee moBTopeHue 11 MOoHATHI B METOIOB Kypca
reomerpun 10—11 knaccos, cucremaru3anys 3SHaHHM:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTu3aius 3HaHUM:
"ITnomany NoBepXHOCTU U 00BEMBI KPYTIIBIX Tel"

HToroasi KOHTpPOJILHAsA padoTa

94
95

Hrorosasi kKoHTpoJIbHAsI padoTa

[ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3allHsl 3HAHUH

96

97

98

99

Hctopust pa3BUTUS CTEPEOMETPUM KAK HAYKH U €€ pOJIb B
pa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAyKH U €€ POJib B

Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HayKH U €€ pOJb B




Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
101 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Uctopus pa3BUTHs CTEpEOMETPUU KaK HAYKU U €€ poJib B
102 Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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