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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3a/la4y, YMEHHME BBIABUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIECHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuXcs NpH
U3Yy4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJI30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUIHOTO Mpo(ecCHOHaIbHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUMHOIO aliapara Mo pasaeny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe  yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  MOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

¢bopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, GOPMUPOBAHME MOHMMAHUSA POJM AKCUOMATHKH IpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeJIbCTB  MpHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyabHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSI PEAbHBIX CHUTYyalllil, HCCIEJOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeaensercs He TOJIbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yjbTaTaM ocBoeHus PDenepanbHOil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamanich HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABIICHUN 00YYaIONUXCs, PACIIUPSSL U YTIIyOJIss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuiu  O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTteMaTukay;

MOJITOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO HM3yUeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrednBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 ipoecCHOHaTBFHBIM 00Pa30BaHUEM.

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



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeapHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXTrpaHHBI U MHOTOI'PAaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, NpPaBWIbHAsg TPEYroybHAas NUpPaMUAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTadIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
NUpamMUbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IMPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pPKAbHAS CHUMMETPHSI, 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) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIaJa B MOCTPOECHHUE YCTOMUYHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KaK CpPEJCTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3IM4YHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILEHUS 3a/1auy, BBIOMpaTh COCOO pEelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEHCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC U Pe3ylbTaT paldoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMNEpHUPOBATH TOHATUSMHU, CBSI3aHHBIMH C yIJaMud B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
UpaMu/Ia, MPSMOYTOJIEHBINA TTapaUIeNIeuIe 1, Ky0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSTH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TEJN ¢ TpUMEHEHUuEM hopMy;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIINE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJCKaTh, MPEOOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HaA TMPAKTUKE: CpaBHUBATH U
aHAJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3Y4YCHHBIC MOHSATUS B
mpoiiecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalieHus (LMWIMHAP, KOHyc, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKY TUIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpPa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHUE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEUEHUsT MHOTOTPAHHUKOB M TEJ BpAllleHUs: CEUEHUS] LUITUHIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEJIUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUECHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE MOUCKA  PEUICHHS
MaTeMaTU4ecku  C(POPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAKTUYECKUE 3aJaud, CBSA3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

BBenenue B crepeoMeTpuro

KoanuectrBoO
4acoB

Bcero
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DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl gesireJJLHOCTH
00y4arouuxcs ¢
yuéTom padoueit
NMPOrpamMMbl
BOCIHTAHHS

Juanor, HanpaBJIeHHBIN
Ha pOopMUPOBaHUE
pOcCCuiiCKOr
rpaXk1aHCKOM
UJICHTUYHOCTH, Ha
MPOSIBIICHUE YBAKECHUS K
IPOLIJIOMY U
HAaCTOALLEMY POCCUUCKON
MaTeMaTUKHU

B3aumHoe pacrosnoxeHue npsmMbIx B
IIPOCTPAHCTBE

becena, nanpaBnenHas
Ha (OpMUPOBaHUE
HOBBIX 3HaHUH, B TOM
ymcie GopMyIUpOBaHHE
HUaeH, HOHITUM, TUIIOTE3

[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

Jwnanor, HanpaBJICHHBIN
Ha OCO3HAHHWE IIEHHOCTH
TPYAOIIO0HS, HA
NpOsIBIIEHUE UHTEpEca K
pa3nu4HbBIM cepam
npohecCuOHANBHOM
NeSITeTbHOCTH,




CBSI3AHHBIM C
MaTEMAaTUKOM U eé
MIPUIIOKEHUSIM.

[lepnieH TUKYISPHOCTD MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA

25

16

Juarnor, HanpaBJICHHbIN
Ha Pa3BUTHE YMCHHUS
COBEpLIATh OCO3HAHHBIN
BBIOOp OymyIei
npodeccuu u
pean30BbIBaTh
COOCTBEHHBIE
YKU3HCHHBIC TITAHBI

Huckyccus,
HalpaBJICHHAs Ha
OCO3HAaHHE AYXOBHBIX
LIEHHOCTEH POCCUIICKOTO
HapoJa, Ha
(dhopmupoBanue
HPABCTBEHHOI'O
CO3HaHMS, STUYECKOTO
NIOBEJICHNUS, CBSI3aHHOTO C
IPAKTUYECKUM
IIPUMEHEHNEM
JNOCTHKEHUM HAYKH

MHororpanHuku

Huckyccus,
HallpaBJICHHAs Ha
(hopMHUpOBaHHE YMEHUS
IIPUMEHSATD
MaTE€MaTU4YECKUE 3HAHUS
B MHTEpECax 30POBOTO




u 6e3omacHoro oopasa
KHU3HA

Juarnor, HanpaBJICHHbIN
Ha pa3BUTHE
3CTETUYECKOTO
BexTops! B IpocTpaHcTBE 12 OTHOTUCHHA K MUPY,
BOCIIPUMMYHUBOCTD K
MaTeMaTHYECKUM
acreKTaM pa3Iu4HbIX

BUJ0OB HCKYCCTBaA.

Huckyccus,
HarpaBJIeHHas Ha
(hopmupoBaHue
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
[ToBTOpEeHue, 006001IeHNE U cUCTeMaTH3aLUs COBPEMCHTOMY YPOBHIO
SHAHM ) pPa3BUTHS HAYKHU U
0011eCTBEHHON
NPaKTUKA, TOHUMaHUS
MaTeMaTHYeCKOW HayKu
Kak c(epbl
YeJI0BEYECKOU
JeSITeIbHOCTH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

AHanuTnyeckas reoMeTpus

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUHN

OOBEM MHOTOTpaHHUKA

KoanuectBO
4acoB

Bcero

15

15

17

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl

eI TeJIbHOCTH
00y4arouuxcs ¢
yuéTom padoueit
NMPOrpamMMbl
BOCIIMTAHUS

Juajor,
HaIpPaBIICHHBIN Ha
(dbopmupoBanue
IPaKIaHKOU
MO3ULIUU
obOyyaromerocs
KaK aKTUBHOTO U
OTBETCTBEHHOT'O
yjieHa
POCCUKCKOTO
oOmiecTBa

Jwnanor,
HaIlpaBJICHHBIN HA
MPOSIBIICHUE
YBaXEHUs K
MPOUUIOMY U
HACTOSIIEMY
pOCCHUIiCKOM
MaTeMaTUKHU

Huckyccus ,
HalpaBJIeHHas Ha




¢dbopmupoBanue
IPEJICTaBICHUS O
MaTeMaTUYECKUX
OCHOBax
(YHKIIMOHUPOBAHU
Sl pa3IMYHBIX
CTPYKTYP,
SIBIICHHI,
poueayp
TPaXkTaHCKOTO
BBIOOpA

Tena BpaieHus

[Tmomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

24

Huckyccus,
HaIpaBJeHHAs Ha
(dbopmupoBanue
9KOJIOTHYECKOH
KYJIBTYPHI ,
OCO3HaHHS
r100aIIbHOTO
xapakTepa
KOJIOTUYECKUX
npoOemM

Jwnanor,
HalpaBJIEHHBINH Ha
¢dbopmupoBanue
9TAIOB Pa3BUTHS
HAyKH, 3TaloB €€
pa3BUTHS U
3HAYUMOCTH IS
pa3BUTHS




UBHUJIIN3allUA.

6 JIBMO>KeHUS

Huckyccus,
HalpaBJeHHAs Ha
pa3BUTHE ICTETUKHU
MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4,
pelICHHUI,
pacCyXJIeHUM.

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

17

102

Huanor,
HallpaBJICHHBIN HA
pa3BUTHE YMEHUS
COBEPIIATH
OCO3HAHHBIN
BbIOOD Oymyieit
npodeccuu u
peaIn30BHIBATH
COOCTBEHHEIC
JKA3HEHHBIE
IIJIaHBI, TOTOBHOCTh
1 CIIOCOOHOCTH K
MaTeMaTHYeCKOMY
o0pa3oBaHHIO Ha
MPOTSKEHUH BCer
JKA3HU




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuectrBoO
4acoB

Bcero

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300paKeHUs HA
PUCYHKC IIJIOCKOCTH, MAapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

[ToHsTHS CTEepeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapaHHGJIBHI)IX HpﬂMI)IX
(0Tpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNIrecs! IIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paxenune cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o00paxeHue nepeceueHus: NOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEUeHUH pa3HbIMU [[BETAMU

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o06paxeHue nepeceyeHus: MOMTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTyudeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peEopa.
N300pakeHne nepecedeHus moIydeHHbIX
m1ockocTel. PackpammBaHue NOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NPsSMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1UCh HI1aroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
[Tpu3HaKK CKpeLUBAOIINXCS MPSIMBbIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapasuiebHON
JAHHOM NPSIMOM, MPOXOASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

[TapannensHocTh Tpex npsaMbIX. Teopema o

TpEX MmapajuieNnbHBIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3006paxenue pazHbIx Guryp B
napajieIbHOM MPOEKIUH

28

29

30

[enTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
TPSIMBIMH

3azayM Ha JOKa3aTeJIbCTBO M HCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHs: MapayIeaTbHOCTh NPSIMON U

IIJIOCKOCTH B IIPOCTPAHCTBC. HpI/I3HaK
napaJisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOK U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
IIEPECEYEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOI C
JABYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CaoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruuciienue JUiiH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyYISIPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKYNAPHOCTD NPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [InmockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 [lepnenpukynsp u HakinoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHas. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mMpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITouck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBHOMN MPOEKINH
IToctpoeHue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUI OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MU3MEHEHUE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpancrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS YyIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
HU3MEPEHMS], CBOUCTBA MPAMOYTOJIBHOTO
napajuiesenumnena

70

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO
napajiesIenuIes1a U CIeJCTBUE U3 Heé

71

72

CTepCOMeTpI/I‘{eCKHC " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUCCA TTPAMBIC,
HapaJiyICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenbHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccTosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIIUMUCS MPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa s

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIila

77 DneMeHTHl ChepruIecKoil reOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonTpomnbHas padota "Yrisl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro dJ1eMeHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas
nupamuia

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN
napaiesienumnes, Kyo

83 Brinmykiible MHOTOrpanHUKH. Teopema




Ditnepa

Brinykibsie MHOTOrpanHuKkd. Teopema

84 DOiinepa. [IpaBuiibHbBIC U TIOJIYIPABUIILHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku"” 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Pasnoxenue BexTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OJHOM IMJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
03 Brruncnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
99 O0o0meHre 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroasi KOHTpOJIbHASA paboTa 1




101 HroroBas koHTposabHas paboTa 1
102 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Koun4ectBo DJIeKTPOHHbIE
Nen/m Tema ypoka 1acor ungposrre
) o0pa3oBaTeIbHbIE
Bcero
pecypcbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

15 KontponbHas pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

17 CedeHusi MHOTOTPAaHHUKOB: METO/T CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IIJIOCKOCTH, TIEPECeUCHUS MPSMBIX U
IUIOCKOCTEH

19 [TapamiensHbie TPSIMBIE U JTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U MIIIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMHU
[TepnienquKysIpHBIC TIPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TTAPhI IEPIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnieHquKyAsipHBIE MIPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: TIIONIAU MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

26

HOBTOpeHI/Ie: IIomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IIOMIAIX MHOTOYTOJIbHUKOB,
(bOopMYITBI TSI TIOMIAACH, COOOPAKEHUS
o 100us

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsT

30

KonTponasnas pabora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUE€HUs] MHOTOTPAHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

33

3anaun 06 yABOEGHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeoMeTpuUueCKUe 3a]a41, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napasuieNienumne1a

34

HpI/IKJ'Ial]HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMaA npsAMOYT'OJIbHOT'O
napajjejienmicaa




35

O0BEM ITPAMON ITPU3MBI

CTCpeOMeTpI/ILICCKI/IC 3aa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
U PAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

a1 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUIbI

46 [Tpumenenne 00bEMOB. Boruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM

MHOTOTrpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromme UIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIMHID.
[Imomane MOBEpXHOCTH HUIIMHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
napajuleJIbHOM MJIOCKOCTU OCHOBaHUS

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aJauu Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MIOCTPOEHUEM CEYEHUM LWIMH/PA, KOHyCca
CrepeomeTpruecKkue 3aJauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca

57 [Ipuknagubie 3a1a91, CBSI3aHHBIE C
[UTHHIPOM

58 [Ipuknagubie 3a1a91, CBSI3aHHBIE C
MATUHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mIapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1mapa

61

62

63

[Tepeceuenue cdepsrl u mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
MU300pakeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEUYEHHUM TIOCKOCTHIO

65

66

67

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

[IpuknaaHbIe 3a7a49u, CBSI3aHHBIC CO CHEepoit
U [apoM

[ToBTOpEHHUE: OKPY)KHOCTH Ha IIOCKOCTH,

BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE
Iog00ust

68

Pazmmuanbie KOM6I/IHaIII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

69

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

71

KonTponbhas pabota "Tena u moBepXxHOCTH




BparnieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIo HUuJiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIBIO
onpeaenéuHoro uarerpaita. O0pEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYca

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76

77

78

79

80

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUueCcKUe 3aja4l, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB I11apa, MIapOBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

[Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOMIEHHS MEXKITY
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB Tell U IUIOMIACH
MTOBEPXHOCTEN

KonTtpomnsHas padora "[1nomaau




MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeN"

81

JBuxenust mpoctpancTBa. OToOpaskeHUsI.
JBuxenust u paBeHCTBO (puryp. OOrrme
CBOMCTBA JIBW)XCHUU

82

83

84

Buap! n1BukeHMil: napauieibHbIN NEPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHAs
CHUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Oitnepa

['eomeTpuuecKue 3a1a4un Ha IPUMEHEHHE
JIBYDKCHUS

85

KonTponsHas padora "BekTops! B
npocTtpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusanus 3HaHuii: "l[lapamiensHocTh
OPSMBIX U IJIOCKOCTEH B MpocTpaHcTBe"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"”

88

89

Ob6o6maroree noropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "BekTopsl B
npocTpaHcTae"”

Ob6o6maroree noropenue 11 noHsATUit 1




MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOoJ10B Kypca reomerpun 10—11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee moBropenue 11 moHsTHH 1
MeTo0B Kypca reomerpun 10-11 kaccos,
cuctemarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

92

93

94

95

96

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTusanys 3Hanui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

Wrorosas koHTposibHasA paboTa

Wrorosas koHTposibHasA paboTa

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUH COBPECMCHHBIX
HWHKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI




Wcropus pa3BuTUs CTEPEOMETPUU KaK
98 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKCHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHsI CTEPEOMETPUH KaK
99 HAYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAYKHU U €€ pOJib B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
101 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUU KaK
102 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






