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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO 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
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€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
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

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

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
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  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

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, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€PECEKaroIIMecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[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: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M 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, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumHoe pacnonoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiesienumnena M cienctsus u3 Heé. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
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 BEPIIMHY), CEYCHUS 11apa, METOAbl TTOCTPOCHHUSI
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) 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 CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHYOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jMdMe U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTald U OCOOCHHOCTE! ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
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;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYECHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlluX HECKOJBKO INAaroB PELICHMs, €CIA YyCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Bgenenue B CTCPpCOMETPULIO

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

[TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEHN B IPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA
MHororpanHuku
BekTops!l B IpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AnxanutHueckas réeoMETpus

[ToBTOpEeHME, 0000IICHNE 1
cUcTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpamieHus

[Tnomany moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JBmxeHus

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4yacoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B JaTa uzydyenus KoppexTuposka
cero

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE INIOCKOCTH, ITapajliIeIbHbIX 1 1.09
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, NIpsMasl,

IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE

IpaBUJia U300paKeHMs Ha PUCYHKE 1 5.09
TUTOCKOCTH, MAPaJUICIbHBIX TPSAMBIX

(OTpe3KoB), cepeAHBI OTpE3Ka

[TonsiTHA: TepeceKkaronIrecs I0CKOCTH,
MEePECEKAIOIINECS MPsAMas U IIIOCKOCTh; 1 6.09
MOJIYTIPOCTPAHCTBO

ITonsATHA: IEepeceKaronuecs II0CKOCTH,

MepeceKarommecs npssMas 1 MiIoCKOCTh, 1 8.09
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne

IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 12.09
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, H300paxKeHne

MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 13.09
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPHH U TICPBBIC 1 15.09
CJIEZICTBUS U3 HUX '

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 19.09



10

11

12

13

CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nupaMupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETAMHU

N300paxeHune cedeHuit nmupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpaimBanyie NOCTPOSHHBIX CEUEHHUH
pa3sHBIMU [IBETaMHU

N300paxeHune cedyeHuit mupamuibl, kKyoa
U IIPU3MBI, KOTOPEIE NIPOXOIAT Yepe3 UX
p€opa. N3o0pakeHne nepeceueHus
MOJYYEHHBIX TIOCKOCTEH.
PackpammBanye NOCTPOSHHBIX CEUEHHM
Ppa3HbIMHU LIBETAaMU

20.09

22.09

26.09

27.09

29.09
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18

19

20

21

22

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

MeTtoa ciefoB sl TOCTPOSHUS CeUCHUH.

CBolicTBa nIepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

MeTtoa ciefoB sl TOCTPOSHUS CeUCHUH.

CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuit B nupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

[ToBTOpenue muanumerpuu: Teopema
Menenas. Pacuersl B ceueHUsAX HA

3.10

4.10

6.10

10.10

11.10

13.10

17.10

18.10

20.10



23

24

25

26

27

28

29

BBIHOCHBIX 4epTexax. Mcropus pa3Burtus
IIJITAHUMETPUHU U CTEPEOMETPUH

KonTposbHasi paGora ""AkcHOMBI
crepeomerpun. Ceuenus"

B3anmHOe pacrosnoxeHue IpsiMbIX B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapaienbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAaHHOU MPSIMO, TPOXOAIIEH yepes
TOYKY ITPOCTPAHCTBA U HE JIKAIIEH Ha
JlaHHOM npsimMoi. JlemMma o nepeceuenun
MapajuIebHbBIX NPSIMBIX MIOCKOCTHIO

[TapannensHOCTh Tpex MpsMbIX. Teopema
0 TpEX MapajuleabHbIX IpAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJJIEIBLHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUU

IleHTpanbHas IpoeKUs. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXYy NPSIMBIMHU

3ajaun Ha J0Ka3aTeIbCTBO U
HCCJIEI0BAHNE, CBSI3aHHBIE C
PacCIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

24.10

25.10

27.10

7.11

8.11

10.11

14.11
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33

34
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36

37

ITonsATHA: MapauIeIBHOCTD IPAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa4 Ha BBIYHMCICHUC
" A0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U IJIOCKOCTEM
B IIPOCTPAHCTBEC

ITocTpoeHne ceyenus, IPOXOASILErO
yepes NaHHYI0 MPSAMYIO Ha YEPTEXKE U
napajuieIbHOr0 Apyroi npsmoil. Pacuér
OTHOLLEHUN

[TapannensHas npoeKuus, IPUMEHECHUE
TSl TIOCTPOCHUS CEUCHHM Ky0a u
napauienenuneaa. CBoicTaa
napasuieNienunea1a u IpusMbl

[TapannenpHble m10ckocTH. [Ipu3Haku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKAIYIO TAHHOMW MJIOCKOCTH U
CIIEICTBUS U3 HEE

CaoiicTBa napajjieNbHBIX MIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IIEPECECUEHUS
P MEPECEUCHHUH ABYX MapaJIeIbHBIX
IIJIOCKOCTEN TpeThen

CoiicTBa mapanienbHbIX MIIOCKOCTEN: 00

15.11

17.11

21.11

2211

2411

28.11

29.11

1.12
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39

40

41

42

43

44

45

46

OTpPE3Kax NapaJlICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MCXKAY MMapaJlJICJIbHBIMHA
IIJIOCKOCTAMU,; O IEPECCUCHUU HpﬂMOﬁ C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

[ToBropenue: Teopema [Tudaropa na
IVIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napaJenenunesa

Boruncnenue 1MH OTpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIee

IleprieHAMKYAAPHOCTD NPAMOU U
mockocty. [Ipu3nak
MEPIECHINKYJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOAALLEH
4yepe3 TOUYKY MPOCTPaHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

[1nockoCTH U EPIIEHUKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX
[InockocTH ¥ EpIEHINKYISIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHUKAX

5.12

6.12

8.12

12.12

13.12

15.12

19.12

20.12

22.12
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53

54

55

56
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58

[lepneHaAUKYIISIp U HAKJIOHHAS.
[TocTpoeHune nepneHauKyIIsipa u3 TOUYKH
Ha IPSMYIO

[lepneHaAUKYISIp ¥ HAKJIOHHAS.
ITocTpoeHne nepneHuKyIsipa u3 TOYKH
Ha IPSIMYIO

Teopema o0 TpEX nepHeHANKYIIAPax
(mpsimast 1 oOpartHas)

Teopema o0 TpEX NepHEeHAUKYIApaAx
(mpsimast 1 oOpaTHas)

Yron Mmexay CKpeluBarOmIMUC
PSIMBIMU

[Touck nepneHAUKYISPHBIX MPSAMBIX C
IIOMOILBIO ITEPIEHAUKYIISIPHBIX
IIJIOCKOCTEMN

OpToroHanbHO€ NPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyba, MIpU3MBlI,
IIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceueHnit Kyoa, IpU3MBL,
MPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTHU. [TnockocTu
CI/IMMeTpI/Iﬁ B MHOT'OTpaHHHKax
ITpu3Hak neprneHuKyIIpHOCTU IPSIMON
Y TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUH

IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér

26.12

27.12

29.12
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60

61

62

63

64

65

66

67

68

paCCTOSIHI/If/'I OT TOYKH J0O IIIIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CnocoObl OyCTUTh NEPIIEHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON IpsMOi

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

KonTponbhas padbota "B3aumnoe
pAaCMOJIOKEHNUE MPSIMBIX U MIIOCKOCTEN B
npocTtpaHcTae”

[ToBTOpEeHME: yroa Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHME: YrOI MEeXay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpryeckue METOAbl BEIUMCIICHUS

yria MeXIy NpsIMbIMHU B
MHOTOTpaHHHUKaX

JByrpanHnsiii yron. CBOMCTBO JINHEWHBIX
YIJI0B IBYTPAHHOTO yria
[TepnieHauKyIApHBIE IIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IUIOCKOCTEN

[Tpu3Hak neprneHuKyIIpHOCTU
IJIOCKOCTEM; TeopemMa O IpsIMOM
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[IEPECEUEHMS IBYX IJIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyTONbHBIN Mapasuienenunesn; Kyo;
U3MEPEHMs], CBOUCTBA NPAMOYTOJIbHOTO
napajulesenuIe1a

TeopeMa O AuaroHajiv npsaMOyroJIibHOTO
napauicienuieaa u CI€ACTBUC U3 Heé

CTepeOMeTpI/I‘leCKI/IC H IIPUKJIIaIHBIC
3aJa44, CBA3aHHBIC CO B3aUMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

[ToBTOpEHME: CKpEUIUBAIOLIUECS NIPSMBIE,
napaiesIbHbIE INIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHUKAX

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHHIE
MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX CUTYAIUSIX

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

BelunciieHre pacCTOSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

DIeMEHTHI CHEPUIECKON TeOMETPHH:
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81

82

83

84

85

86

87
88
89
90

91

92

reoIe3nYEeCKUe TNHUA Ha 3EMITE

KoHnTtponbHas padota "Y1iibl u
paccrosiHus"

CucreMarusanys 3HaHUH
"MHOTrOorpaHHuK 1 €ro 3JeMeHThHI"
ITnpamupa. Bunel nupamun. Ipasunsaas
nupamuia

[Ipusma. [IpsiMast U HaKJIOHHASI IPU3MBIL.
IIpaBunpHas npuzma

[IpsimMoli mapannenenunen,
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo
Breinykneie MHOrOrpanauku. Teopema
Ditnepa

Breinmyknsle MHOTOrpaHHUKU. Teopema
Ditnepa. [IpaBuiibHBIC U
MOJTYNPABUIIbHBIE MHOTOIPAHHUKH

Konrponsnas padora "MHororpaHHukH"

ITonsarue BCKTOpaA Ha IJIIOCKOCTH U B
HPOCTPAHCTBE

CymMma BEKTOpOB

Pa3HocTh BEKTOpPOB

[TpaBwiio mapannenenunena
YMHOKEHNE BEKTOPA Ha YUCIIO

Paznoxxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJTHON
IUIOCKOCTH

CkansspHO€E TPOU3BENECHUE

I



Brluncnenue yria Mexy BEKTOpaMu B

93 1
POCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06o00menne U cucTeMaTu3anus 3HaHUK 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HToroBast KOHTpOIbHAS paboTa 1
101 HroroBast KoHTpoOIbHAs paboTa 1
102 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

Ne i/

10

11

12

Tema ypoka

IToBTOpenue Tembl "KoopauHaTel
BEKTOPA Ha IUIOCKOCTH U B
npocTtpascTae”

[ToBTOpenue Temsl "CkansspHOe
MPOU3BEJCHNE BEKTOPOB"

[ToBTOpeHue TeMsl "Boruncinenue yria
MEX/y BEKTOpaMH B IpocTpaHcTBe"
[ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH,
IPOXOJAIIel yepes JBe TOUKu"
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax

YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrpPaMMUPOBAHNE

JIuHeliHbIE HEPABEHCTBA, JIMHENHOE
IIpOrpaMMHUpPOBaHUE

AHaIUTHYECKHUE METOBI pacuéTa yria
MEXy NPSMBIMA B MHOTOI'paHHUKAX
AHaJIUTHYECKHE METO/IbI pacuéTa yria
MEXy INIOCKOCTSIMUA B MHOTOTpaHHHKaX
®dopmyna pacCTOSHUS OT TOYKH J10
IUIOCKOCTH B KOOpAWHATaX

KoanuecTBo 4acoB

Bcero

JarTa uzydyenus

KoppexTuposka
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14

15

16

17

18

19

20

21

22

23

24

Haxoxaenne paccTOSHUN OT TOYKHU 10
IIJIOCKOCTH B KyOe

Haxoxnenue paccTosstHUM OT TOUYKHU 710
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

KoHnTtponbHas pabota "AHamuTuyeckas
reomerpus"

CeueHus MHOI'OIrpaHHUKOB!
CTaHAApPTHBIC MHOT'OI'PAaHHHUKH

CeueHus MHOTI'OIr'paHHUKOB: MCTO
CJICOOB

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAApPTHBIC IINIOCKOCTH, IMIEPECCUCHUA
MMpSAMBIX U MJIOCKOCTEH

[TapannenbHbIE TPSMBIE U TUIOCKOCTH:
NapajuieIbHbIE CEYEHUS

[TapannenbHbIE TPSMBIE U TUNIOCKOCTH:
pacy€T OTHOIICHUI

HapanneanLIe MMpAMBIC U TINIOCKOCTH:
YIJIbI MEXKY CKPCUINBAOIIUMUCH
MMpAMBIMHA

[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIISPHBIX TIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnienquKyngpHbIE TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHUKYIIIpax

[lepnieHquKyngpHbIE TPSIMbIE U
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26

27

28

29

30

31

32

33

34

IIJIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTI'OI'PaHHHUKax

IToBTOpEHue: mIomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIael, cooopakeHus Mmoa00us

[ToBTOpEHUE: MIOIA TN
MHOT'OYTOJILHUKOB, ()OPMYITBI JJIsI
TJI0IAJIEH, COOOpaKeHUsI 1O 100UsT

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JJIsI
TJI0IIAJIEH, COOOpaKEHHUS 1O 100MsI

[Tnomanu ce4eHnii MHOTOTPAaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00MS
[Tnomany cedeHnii MHOTOTPAaHHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst
Konrponbnas pabora "[loBropenue:

MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

3anaun 00 yaBoeHuu Kyda, o
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia
CrepeoMeTprUYeCKHEe 3a/1a4i, CBSI3aHHBIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napaJuleenumneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
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38

39

40

41

42

43

44

45

BBIUHCIICHHEM 00bEMa TIPSIMOYTOJIBHOTO
napasuiesenumneia

O0BEM ITPAMON ITPU3MBI

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MPU3MBI

[Ipuknagnele 3a/1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI

Beruucnenue 00bEMOB TeJl C TOMOILBIO
onpeaenéHHoro unrerpaita. Oobém
UPAMU/IBI

dopmyna 00bEMa MUPaMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C OOIIUM
yIJIOM

®opmyna o0bEMa NUpaMUabIL.
OTtHo1eHne 00bEMOB TUPAMU/I C OOIIUM
yIJIOM

CrepeoMeTpruieCKHe 3a/1a4u, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyueckue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH TUPaAMHUJIBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
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50

o1

52

53

54

55

56

Ten", cBsA3aHHBIE ¢ 00BEMOM MUPAMHUIBI

[Ipumenenue 00bEMOB. Beruucienue
paccTosiHUs 10 TUIOCKOCTH

KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"

[MunuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MIOBEPXHOCTHU

Humuaap. [Ipsmoi KpyroBos HUIMHAP.
[Inomane NOBEPXHOCTH HUIMHAPA
Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHUYECKOU noBepxHocTu. Konyc

CeueHue KOHYCa MIOCKOCTBIO,
napaielbHON TUIOCKOCTH OCHOBAaHUS

VYceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTrpuueckre 3aJauu Ha
JI0OKa3aTeJIbCTBO U BBIYMCIICHHE,
MIOCTPOEHNUEM CEYEHUN HUINHAPA,
KOHYCa

CrepeomeTprueckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BLEIUMCIICHHE,
MOCTPOEHUEM CEUCHUHN IWJINH]IPA,
KOHYCa
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HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

[TpuknaaHbie 3aa4u, CBA3aHHBIE C
IIMHAPOM

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By 1 m300paskenue mapa

Ilepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B u n3o0paskenue mapa

YpaBuenue chepsl. [Lnomans chepsl u
e€ vacrei

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

CrepeoMeTrpuueckue 3aJjaun Ha
JI0Ka3aTeNbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIE CO c(hepoll U mapoM,
MOCTPOCHUEM MX CEUEHHH MIIOCKOCTBIO
[TpuknanHelie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

IToBTOpEHME: OKPYKHOCTH HA

IJIOCKOCTH, BBIYHUCIICHUA B OKPYXKXHOCTH,
CTaHJapTHBIC HO,[[O6I/I${

Paznuunple KOMOMHAIIMN TN BpaIllEHUS
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U MHOT'OI'paHHUKOB

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpanieHus"

3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

Konrponbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO ITWJTHH]IPA

Brrancnenre 06bEMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaita. Oobém
KOHYyca

ITnowmaau 60KOBOM U MOJIHOM
MOBEPXHOCTH KOHYCa

CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYHCIIEHUEM 00BEMOB IIWIIMH]IPA,
KOHYCa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpuyecKre 3a1a4u,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OObEMBI

Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomazabio cepsl. COOTHOIIEHUS
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MEXTy TUIOIIASIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

[TonoOHbIE TeNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa pu mo00uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCICHHEM 00BEMOB TEI U
IJI0Ia/Iel TOBEPXHOCTEN

KonTponbnas padota "I[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

JIBH>KeHHMSI IPOCTPAHCTRA.
OrobOpaxkenus. JIBUKEHUS U PAaBEHCTBO
¢buryp. O6mmue cBoiicTBa IBUKEHUN

Buapl nBukeHui: napauienbHbIN
MEePEHOC, LEHTpalbHasi CHMMETPUS,
3epKajbHasi CHMMETPHS1, TOBOPOT BOKPYT
IpsAMOit

[IpeoOpazoBanus noxoodwus. [psmas u
cdepa Ditnepa

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE TBUKECHUS

KonrtponbHas pabota "BekTops! B
npocTpaHcTae”

O6o06matomee moTopenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITapanienpHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o06matomee moTopenue 11 monHsTHiIt
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U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maromee noropenue 11 nonsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlns 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

HToroBast KOHTpOJIbHAs paboTa
HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHue, 06001IeHUE U
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cUCTeMaTHU3alus 3HaAaHUN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






