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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00ecreyruBaeT BO3MOKHOCTh U3YUCHUS TUCHIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(EeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpPeICTaBICHUS O TEOMETPUN KaK YaCTU MHUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAKOIIEr0 MUPA, 3HAHUE MMOHATUIHOTO ammapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHMs JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a1a4 U 3374 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX UM TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
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 KaTeNIbHbIM JIMHUSAM, HO U 1O rojgaMm oOydenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO  TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpss U yriayOssis
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOoro kypca «l['eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajjiesbHON MPOEKUUU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH, YroOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
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. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB IS
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.
Kparuaiilime mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpaMuJa, NpPaBWIbHAS TPEYrojbHAas NUpamMuia U IMPaBUIIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU MPSIMOW MPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
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.
[ToHsiTE KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxeHue
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 Tapajienenumnena M ciaeactsus u3 He€. O0bEM npsMol u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTsio. [loHsSTHE MHOTOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHUS W paBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIeCTBa,  MPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUH HAyKHM U JACSATENbHOCThIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3uYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHMIO HA TMPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejlarath KPUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TPUBOJIUTHh IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
¢dbopM npeacTaBiIeHUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcCMM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

OpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
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
BUJIbI paboOT, JIOTOBAapUBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YICHAMH KOMAaHJIbl, OLIEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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 PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH W300pakeHus: puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHSATHAMH, COOTBETCTBYIOLUIMMH BEKTOpam MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHIaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(pepoit u 1mapowm;

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 BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallleHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUSI TEJI BPAILICHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIMHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATHUSMH, CBS3aHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYLIEH TIJIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTYyalluH, IPUMEHSATh NU3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX TIOHATUH U TEOpPEM,
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 TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 000011IeHNe U cUcTeMaTH3alus 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | MpaxTmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEéM MHOTOTPAaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 p
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKeHHs HA PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsMasi ¥ TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsTus: NepeCceKaromurecs mI0CKOCTH,
NnepeceKkarnmuecsa npamMasa u miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX O0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOMIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOAST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMU

12

N300pakeHne ceueHnit mupaMuipl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJIY4EHHBIX III0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU I[BETAMU

13

N306paxeHne cedeHnit mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MIOJIY4EHHBIX IIIIOCKOCTEH. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETAMU

14

Merton cie1oB ISl IOCTPOEHUS CEUEHU I




15

Merton ciaeoB AJisi HOCTPOCHUST CEUYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MOCTPOCHHS

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh IaroB
TIOCTPOCHHSI

21

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapaenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOM NIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienpHOCTB TpeX NpsIMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajsienbHON NPOEKIUU

28

[lenTpanbHast MpoEKIUsA. YTOII ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXIY IPSAMBIMU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeOBaHNE, CBA3AHHBIC C
paconoXeHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpuuecKue 3ajauu Ha BEIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO IPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHs, IPUMEHECHUE
TSl IOCTPOCHUS CEYCHHM Ky0a 1
napaenenunena. CBoicTea
napajuiejaenuneaa u npu3Msl

34

HapanneanLIe INIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOIAILEH
yepes TOUKY, He PUHAJICKAILYIO JTaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX IIEPECEUEHNUS
IIpHU [IEPECEYEHNN IBYX ITapalaeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMS TapaJJICJTIbHBIMUA IIJIOCKOCTAMUA




38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

41

Brruucnenue aiavH OTPE3KOB B Ky6e n
MpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

43

[IepnieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOI1, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[leprienauKynap 1 HaKIOHHASL.
[TocTpoeHue nepneHuKyIspa U3 TOYKU Ha

PSIMYIO

48

[leprienquKynAp ¥ HAKJIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
PSIMYIO

Teopema o Tpéx nmepneHAUKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o0 TpEx neprneHauKyIIpax
(mpsimast 1 oOpaTHas)

51 Yroa Mexay CKpeIuBaroIMMHCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuennii kyoa, MpU3MBl,

54 MPaBUJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuennii kyoa, MpU3MBl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO M1ockocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyISIpPHOCTH NPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUI OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:




CUMMETPUS, CABUT TOYKH I10
napasuieibHON mpsMOi

61

Casur 1o HenapasuieJIbHON TPSMOH,
M3MEHEHHUE PACCTOSIHUM

62

KoHntposnbhas pabora "B3aumHoe
pacrookeHue MPSMBIX U MIIOCKOCTE! B
npoctpaHcTae”

63

[ToBTOpEHME: Yyron Mexay IpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYUCIICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie miiockoctr. CBONCTBA
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyJIsSpHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsSMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEePNEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHUs, CBOICTBA IPAMOYTOJIBHOTO
napaienenunesa

70

Teopema 0 AHaroHay MPSIMOYTOIEHOTO




napauicicnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIC
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMEIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXIY CKPEIIUBAOLIMMUCS IIPSMBIMU B
IIPOCTBIX CUTYaLUsAX

74

Paccrosinre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO NIEPIEHAUKYIIIPHON TUIOCKOCTH

76

Tpé€XrpaHHslid yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/Ie3N4YecKre JTMHUHU Ha 3eMie

78

KonTtponbHas padota "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
1 €T0 JICMEHTHI"

80

[Tupamuaa. Bunel nupamua. [IpaBunsHas
nipamMua




[Tpusma. [IpsiMast U HAKIIOHHAS TIPU3MBIL.

81 1
[IpaBuiibHas nmpu3ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brinmykibie MHOrOrpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHororpaHHUKT" 1

86 [TonsiTre BEeKTOpa Ha MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
TUTOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpaMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

98 O060011eHe U cUCcTeMaTU3alusl 3HAaHUN 1




99 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoOIbHAs paboTa 1
102 O06001IeHre U CUCTEMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BekTopa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
IIPOXOJAIIEH Yepe3 JBe TOUKN"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenue 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHanUTHYECKHE METOBI pacuéTa yria 1
MEXY INIOCKOCTSMH B MHOTOTPaHHHUKaX
12 ®dopmyna pacCTOSTHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceUeHUs MPSMbIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeYeHUs

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIEHUI
[TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
TPSIMBIMHA
[TepnenauKyIsipHBIE TPSIMBIEC U

99 MJIOCKOCTH: CTaHIapTHBIC IMaphl
NEePHEHANKYIISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnienaukynsipHbIE IPSIMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIISIpax

24 [MepneHIUKYISIpHBIEC IPSIMBIC U




IIJIOCKOCTH . BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moa00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mogo0us

30

Konrtponsnas pabora "[ToBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

32

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeoMeTpuUueCcKUe 3a]a41, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenunea

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIYMCIICHHEM 00BEMA MMpAMOYT'OJIbHOI'O
napauicicnuicaa

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa41, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
MU PAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH THpaMUIBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTH




Kontponbhas padora "O0bEM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIMHIDP.
[Imomaae MOBEpXHOCTH LUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeIbLCTBO U BLIYHUCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIINHIPA, KOHYCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

VYpasnaenue chepsl. [Lromans cheps u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena u MOBEPXHOCTH
BpaieHus"




71

Kontponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

[Tnomaan OOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca
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[Tpuknanueie 3anaun o Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"
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O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CETMEHTA H IIapOBOTO
CeKTopa

78

[Ipuknanueie 3aaaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

79

[TonoOHEBIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu moo0uu.
CrepeoMeTpHUeCKUe 3a]a41, CBSI3aHHBIE C




BBIUKCJICHHEM 00BEMOB Tel U ILIOMIAeH
MOBEPXHOCTEH

80

KonTtponbnas padota "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCcTBO (huryp. O0mue
CBOICTBA JBHKCHUMN

82

Buael nBukxeHnil: napamiebHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cthepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"
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Ob6o6maroree noropenue 11 noHsATHit 1
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"BekTopsl B npocTpaHcTBe"
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O6o06matomee moBTopenue 11 mousTHi 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTU3allHsl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"
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O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTOTrpaHHUKA"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYTJIbIX TEd"
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Ob6o6uaroree nopropeHue 11 noHsATU U
MeTO/10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"
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HtoroBast KOHTpoJIbHAs paboTa
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HtoroBast KOHTpoJIbHAs paboTa
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[ToBTOpenme, 0600IIEHNE 1
cUCTeMaTH3aIus 3HaHui

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U
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Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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