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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

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

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

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

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

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

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

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

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
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: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSAPHOCTH  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.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaM. IIpsiMmoyrosibHas  cucreMa  KOOpJIHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpa3yoImue TMoBepXHOCTeW. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BhnucanHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

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

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS LIMJIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMHA 00YUaIOIIEeTocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW IesATEIbHOCTH, 3TaloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

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

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

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

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

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TaKKe BBIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BHUIOB U
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS 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,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PerynsiTuBHbIC YHHBepCcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



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

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

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

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBD» W MHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca 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 PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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 pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
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 IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T'€OMETPUUYECKHUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

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

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOJieMbl, MOJIEIUPOBATh pEANbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

ONEPUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMU BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

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

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

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

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Haspanwue paznena (temsl) | Komwmuect
OCHOBHOE COZICpKaHUC OCHOBHBIC BUJIBI JICATCIIEHOCTU yUYAIIUXCS
Kypca BO 4acOB
HOBHBIE MMPOCTPAHCTB . i
BBe/IeHHE B CTEPEOMETPHIO 23 OCHOBHBIC POCTPAHCTBEHHBIC (UTYPHI Onpenensark IIOCKOCTh Kak (GUTypy, B KOTOPOH BBITIOTHACTCS

[lonsTusa cTepeoMeTpun: Touka, IpsAMas, IIOCKOCTb,
npoctpancTBo. OCHOBHBIEC NIPaBUIIa H300paKEHUS Ha
PHUCYHKE IJIIOCKOCTH, apajIeNbHbBIX MIPSIMBIX
(oTpe3koB), cepenuHsl oTpeska. [loHsaTws:
MepeceKaroIuecs II0CKOCTH, IePECEKAOIINECs
psiMasi ¥ INIOCKOCTb; MTOJIYIPOCTPAHCTBO.
MHororpaHHUKH, U300paKeHUE MMPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYFOIIUX
00BEKTOB. AKCHOMBI CTEPEOMETPUH H TIEPBhIC
cieactBus u3 HUX. CrocoObl 3aIaHusI TPSAMBIX U
IJIOCKOCTEH B TpocTpaHcTBe. O003HAYCHMSI TPSMBIX
u mockoctei. Ceuenust. 3o0pakeHne cedeHnit
MUpaMUIBL, Ky0a U IPU3MBblL, KOTOPBIE TPOXOIAT
yepe3 ux peopa. M3o00paxkeHune nepeceyeHus
MOJTyYEeHHBIX IJIOCKOCTeH. PackpammBanue
IIOCTPOEHHBIX CEUYEHHUH pa3HBIMHU IIBETAMHU.

Merton cneaoB s mocTpoeHus ceueHuit. CBoicTBa
repecevyeHuil npsiMbIX U miockocteil. [loctpoenne
CEYeHHUH B mupamuae, Kyoe mo Tpém ToYKam Ha
pEbpax. Co3ganue BEIHOCHBIX YEPTEKEH U 3aIUCh
maroB nocTpoeHus. IloBropenue miaHUMeTpHuH.
Teopema o nponopuroHanbHbIX oTpe3kax. [logodue
TpeyroibHUKOB. Teopema Menenasi. Pacuétel B
CEYEHHUSAX Ha BEIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TUIAHUMETPUHU B CTEPEOMETPUHU

IIaHuMeTpus. [lenars npocrenime J0ru4ecKue BIBObI U3
AKCHOMATHKHU IUIOCKOCTH. IIpuBOANTE MpUMEPHI pEaJIbHBIX
00BEKTOB, UACATH3ALUEH KOTOPHIX SIBISIOTCS] AaKCUOMBI

reoMeTpur. M3yuaTs, IPUMEHATh NPUHIUIEI TOCTPOCHHS
CEYEHHUN.

Hcnonp30BaTh 1715 MOCTPOEHUS CEUEHUI METOJ CIIE0B, METOJ

BHYTPEHHETO NPOEKTHPOBAHNUS, METOJ [TEPEHOCA CEKYILEH
IJIOCKOCTH.

Pewates cTepeoMeTprudecKue 3aa4n: Ha OIPEEIICHUE BUIA
CEYEHUS U HAXOXKJICHUE €r0 IIOAIHN.

AKXTyanu3upoBaTh (PaKkThl U METOJIbI TNITAHUMETPHUH,

PENEeBaHTHBIE TEME, TPOBOJNUTh AHAJIOTHH.

Hcnonp30BaTh NpH peIIEHNH 33/1a4 CICAYIOINE
IUTAaHUMETpUYECKHUE (PaKThl U METOJIBI:

Teopems! darneca n 0 MPONOPIUOHAIBHBIX OTPE3KaX. AITOPUTM
JIeJIEHUs OTpe3Ka Ha N paBHbIX yacteil. Teopema Menenas.
PaBHOGEIpeHHBIN TpeyronbHUK. PaBHOCTOPOHHMIA
TpeyroibHUK. [IpsiMoyronbHBIH TpeyronbHUK. CBONCTBO
cpenHel TUHUM TpeyronbHuKa. CBONCTBO OMCCEKTPHCHI yIiia
TpeyronbHHUKa. CBONCTBO MEANAH TPEYTOJIBHUKA.

[Ipusnaku nogobus TpeyronbHuKoB. [lonydaTs npeacraBieHus
00 OCHOBHBIX 3Tanax pa3BUTHUs FTEOMETPHH KaK COCTaABHOM
yacTu QpyHIaMeHTa pa3BUTHS TEXHOIOTUI




B3anmHoe pacnoyioxeHue
[IPSIMBIX B IPOCTPAHCTBE

B3auMHoe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpenuBaromecs npsaMele.
[Ipu3HaKK CKPETUBAIOIINXCS PSMBIX.
ITapannensHble TPsIMBIEB IPOCTpPaHCTBE. Teopema

0 CYIIIECTBOBAHHUH U €IMHCTBEHHOCTH TIPSIMON

NapajuIeIbHOM JAaHHOU NPSMOM, POXOSAIIEH Yepes

TOUKY MPOCTPAHCTBA U HE JIeKalled Ha TaHHOU
MIPSIMOM.

Jlemma o mepeceueHUN MapajuIeIbHBIX MPAMBIX
II0CKOCThIO. [lapannenbHOCTh TPEX MPAMBIX.
Teopema o TpEx mapasienbHbIX TPAMBIX.

TeopeMma 0 CKpEeIMBAIOIIUXCS MPSIMBIX.
[TapannensHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOMCTBA MapajlICILHOTO
npoexTupoBanus. M3o00paxeHnue pasHbIx GUryp B
NapajuieIbHOU MPOEKLUU.

IlenTpanbHas NpoeKLys.

VYron ¢ coHanpaBIeHHBIMU CTOPOHAMU.

VYromn Mexay npsMbIMHU.

3azauy Ha 0Ka3aTeNbCTBO M UCCIIEOBAHNE,
CBSI3aHHBIE C PACTIONIOXKEHHEM NPSIMBIX B
MIPOCTPAHCTBE

KnaccugunuposaTh B3anMHOE pacroioKeHHe IPSMBIX B
MIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMHU M IIPUBOIS TIPUMEPEI
W3 peajbHOM Ku3HU. [JoKa3bIBaTh TEOpEMY

0 CyIIECTBOBAHHUY U €IMHCTBEHHOCTH MapauIeIHbHON
NpsMOi, MPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
Jexalie Ha Ipyroi npsMoil; 1IeMMy O epeceyeHH IIOCKOCTH
JIBYMSI apaJuIeIbHBIMU NPSIMBIMH; TEOPEMY O TPEX
napajieNbHbIX TpsAMBIX. JlOKa3bIBaTh MPU3HAK
CKpCHIMBAOINXCA MMPAMBIX, TCOPEMY O CKPCHIUBAIOIUXCS
psaMbIX. Jloka3bIBaTh TEOPEMY O PAaBEHCTBE YTIIOB C
COHAITPaBIEHHBIMU CTOpOHaMH. OOBSICHATD, YTO HA3HIBACTCA
MapauIeTFHBIM U IIEHTPAIFHBIM IPOEKTUPOBAHUEM U KaK
BBITIONHSETCS MTPOEKTUPOBaHUE (PUTYp HA IIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapaieIbHOTO MMPOEKTUPOBAHHUSI.

Nzo0pakath B mapajuieIbHON MPOCKIMN Pa3HbIC
TreOMETPHUECKHIE (DUTYPBI.

Pemats cTepeomeTpuieckue 3ajjaun Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C PACTIONOKEHUEM TIPSIMBIX B
rpoctpancTe. [IpoBoAuTh HOKa3aTeIbHbIE PACCYXKACHUS IPU
pElIeHNN TeOMETPUIECKHX 3a/1a4, CBI3aHHBIX CO B3aMMHBIM
pacmnonoXeHueM MpsIMBIX B TpocTpaHcTBe. CpaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATL YTBCPIKACHHUA C LCJIbIO BBIABICHUSA
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKJICHH.
MOI[CJ'H/IPOBaTI) pCaJIbHBIC CUTyalluH, CBA3aHHBIC CO B3AMMHBIM
PaCIIOJIOKECHUEM MIPAMBIX B IIPOCTPAHCTBE, HA A3BIKE
reoMeTpuu. MccnenoBaTs NoCTpOEHHBIE MOJIEH C
HCIIOJIb30BAHUEM T€OMETPHUYECKUX MTOHITUN U TEOPEM,
anmapara anreopsl, TU(QPOBBIX PECYPCOB.

[onmy4ats npencTaBieHue O IEHTPATBHOM MPOSKTUPOBAHNUH U
00 rcTopuu padOT MO TEOPHU MEPCIIEKTUBBI




[TapanneasHOCTD NPSMBIX U
IJIOCKOCTEH
B IIPOCTPAHCTBE

[TonsTHa: mapamneabHOCTh NPSAMON U TIIOCKOCTH B
MPOCTPAHCTBE.

IIpu3Hak napauienbHOCTU NPSAMON U
miockocTH. CBOMCTBA MapajiieIbHOCTH MPSAMON U
miockoctu. ['eoMeTpuueckue 3agaun Ha
BBIYHCJIEHHE U JI0KA3aTeNIbCTBO, CBA3aHHBIE C
[apajIeIbHOCTBIO IPSIMBIX U IJIOCKOCTEH B
npoctpancTie. [locTpoenne ceuenus, MpoXoasAIIero
yepes3 JAHHYIO MPSMYI0 Ha YepPTEXE U
MapaAJJIENBHOTO APYTOM MPSMOH.

Pacuér orHomenuil. [TapamienbHas npoeknys,
MIPUMEHEHHUE ISl TIOCTPOCHHS CEYeHUH Ky0Oa 1
napajuleiIenunea.

CBoiicTBa napajuieaenuneaa u Npu3Msl.
[NapannensHble IockocTy. [Ipu3naku
MapajieIbHOCTH JBYX IJIOCKOCTEH.

Teopema 0 napaJiJIETbHOCTH U €AUHCTBEHHOCTH
IJIOCKOCTH, MIPOXOAALIEH Yepe3 TOUKY, He
NPUHAIJIEKAITYIO TaHHOHN MIIOCKOCTH U CIEACTBUS
n3 HeE.

CBoiicTBa MapamieabHbIX IUIOCKOCTEN: O
MapajuIeTIbHOCTH MPSAMBIX ITepeceueHus Mpu
MEPECEYCHUH JIBYX MMapalIeIbHbIX IUIOCKOCTEN
TpeTheit; 00 0Tpe3Kax mapaieNlbHbIX MPSIMBIX,
3aKITIOYEHHBIX MEXIY apajuleIbHBIMU
IJIOCKOCTSIMHE;, O TIEPECEUEHHH MPSIMOM C IBYMsI
MapauIeTbHBIMU TTOCKOCTSIMHU

KnaccugunuposaTh B3auMHOE pacroIoKeHHe IpsSIMON 1
IUIOCKOCTH B IPOCTPAHCTBE, IIPUBOSI COOTBETCTBYIOLINE
MPUMEPHI U3 PeAIbHOM KU3HHU.

®opMyaMpoBaTh ONpeeeHHE apaJUIeIbHBIX PSIMON U
IUIOCKOCTH. JlOKa3bpIBaTh MPU3HAK O MApAJIEIbHOCTH IPSIMON U
IIJIOCKOCTH; CBOMCTBA MapajuIeIbHOCTH NPSAMON U INIOCKOCTH.

Pemats crepeoMeTpuieckue 3a1a4n BHIYUCICHUS U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C MAPANJIENIEHOCTHIO MPSIMBIX U
IJTIOCKOCTEH B MPOCTPAHCTBE. PeniaTh NpakTHUECKUE 3a1a4d Ha
MOCTPOEHHUE CEYEHUI Ha uepTexax TeTpa’ipa u
napajjieenumnesa.

Pemate crepeomeTpuieckue 3a1auu, CBI3aHHbBIC C
MOCTPOEHUEM CEYEHHH MIIOCKOCTHIO.

[IpoBOONTH TOTHYECKN KOPPEKTHBIE JOKA3aTEIbHbIE
PacCCyKACHUA MPU PCHICHUU I'COMCTPUUCCKUX 3a/lad CBA3aHHBIX
C NapaJUIEIbHOCTHIO IIIOCKOCTEMH.

CpaBHI/IBaTb 1 aHAJIM3UPOBATH PCaJIbHBIC CUTyalluH, CBA3aHHBIC
C MapaJuIeIbHOCTBIO MPSIMOM U IJIOCKOCTU B IPOCTPAHCTBE;
MOJIEJIUPOBATh PEANbHBIE CUTYAINH, CBSI3aHHBIE C
NapaJuIeIbHOCTHIO TPSMOM U TNIOCKOCTH B IPOCTPAHCTBE, HA
SI3BIKE TEOMETPUH




[leprieH UKy IIPHOCTH MPSMBIX
Y TUIOCKOCTEN B IMTPOCTPAHCTBE
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[ToBTopenue: Teopema [ludaropa Ha miockocTH,
TPUTOHOMETPUS PAMOYTOJIBHOTO TPEYTOJIBHUKA.
CpoiicTBa Ky0a 1 MPSIMOYTOIEHOTO
napajuienenunesa. BerarcieHne QJIMH OTPE3KOB B
KyOe U IpsIMOYTOJIbHOM HapaJijiesienuIese.
[lepneHqUKyIAPHOCTH MPSAMON U MIIOCKOCTH.
[Ipu3Hak neprneHANKYISIPHOCTH IPAMON U
II0cKOCTH. Teopema o CylecTBOBaHUU U
€MHCTBEHHOCTH INPSIMOM, POXOSAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U NMEPIEHIUKYIIAPHON K TNIOCKOCTH.
[I10CcKOCTH M NEPIEHANKYISIPHBIE UM TIpsiMast B
MHOTOTPaHHHKAX.

Ilepnenaukynsp u HakinonHas. [loctpoeHue
MIEPIeHIUKYIISApa U3 TOUKU Ha MPSAMYIO.

Teopema o Tpéx meprneHaAnKyIsApax (Ipsmas u
oOpaTHast). YToJI MeKAy CKpEeIUBAIOIIUMHECS
npsMbIMU. [ToucK neprneHAuKyYISPHBIX TPSIMBIX C
TOMOUIBI0 TIEPIEHANKYJISPHBIX IITOCKOCTEN
OproronaneHoe mpoexktupoBanue. [locrpoenne
ceueHHit Ky0a, MPU3Mbl, IPaBUILHON MUPAMU/IBI C
[TOMOLIBI0 OPTOrOHAJIBHOM Mpoeknnn. CUMMETpHS B
MIPOCTPAHCTBE OTHOCHUTENHHO MJIOCKOCTH.
[InockocTu cuMMeETpU B MHOTOI'PaHHUKAX.
IIpu3Hak neprneHuKyIspPHOCTH IPSIMON U
IJIOCKOCTH Kak clieicTBUe cuMMeTpu. [IpaBuibHble
MHOTOTPaHHHUKH
Pacuér paccrostHMI OT TOUKHU A0 TIOCKOCTH.
CriocoOBlI OIyCcTUTh NEPHIEHINKYIISIPBI: CAMMETPHS,
CABHI TOYKH IO NapajienbHoi npssmoi. Casur mo
HenapauleIbHON IPAMOM, N3MEHEHHNE PACCTOSTHUH

AKTyanu3upoBaTh (paKkThl U METO/bI TNIAHUMETPHUH,
peJieBaHTHBIE TEME, IPOBOJUTH aHAJIOTHH.

DopMyIHUpPOBAThH ONPEAETICHUS: IEPIEHANKYIIIPHBIX NPSIMbIX B
MPOCTPAHCTBE; ONPEIEICHUE MPSIMOM, NEPIEHAUKYIISIPHON K
IUTOCKOCTH. J[OKa3bIBaTh: IEMMY O MEPIEHANKYISIPHOCTH IBYX
NapajuIeIbHBIX MPSIMBIX K TPEThEU MPSIMOI; TEOPEMBI O CBSI3U
MEXAY MapaJlIeIbHOCTBIO MIPSIMBIX U UX NEPIEHANKYISIPHOCTHIO
K MJIO0CKOCTH. Jl0Ka3bIBaTh: TEOPEMY, BBIpaXKaroOIIyI0 PU3HAK
NEPIEHANKYIIIPHOCTH MPSIMOM U MIIOCKOCTH; TEOPEMY O
CYIIECTBOBAaHUH U €IUHCTBEHHOCTH NPSMOH, IPOXOAsIIeH
yepes3 JAHHYIO TOUKY U MEePHEHAUKYJISIPHON K TaHHOMN
wockocTH. M300paxars B3aMMHO NMEPICHIUKYIISIPHBIE IPSIMYIO
U T0cKocTh. PopMynHpoBaTh CBOMCTBO NEPHIEHIUKYJISIPA 10
OTHOILIEHUIO K TuIocKocTu. [lonmydats npenacraBneHue o
3HA4YCHUH MEPIICHANKYISpa ATl APYTUX 00JIaCTel HayKH
(pusuka, sHEpreTHKA, Ta3epHBIC TEXHOJIIOTUH), B PEaIbHOM
KU3HH (TEXHHKa, OKpYy>Karolias o0cTaHoBKa). Jlokas3bIBaTh
YTBEPKACHUS, CBA3aHHBIE C IPOEKIMEH MPSIMOI Ha MIIOCKOCTh,
HENEepHEeHIUKYISAPHYIO K 3TOoH npsiMol. [loka3bIBaTh TeopeMy O
TPEX MEPIEHANKYIIPaX U TEOpEMY 0OpaTHYIO TEOpEMeE O TPEX
nepreHaukyisapax. [lomyuats npencrasienue oo
OpPTOTOHAJILHOM MPOEKTHUPOBaHUHU. J[0Ka3bIBaTh TEOPEMY O
MIPOEKIIMU TOUYKH Ha IpsIMyI0. PemaTs crepeomeTprudeckue
3aJla4M, CBA3aHHBIE C EPIEHANKYIISIPHOCTBIO MIPSIMON U
IUIOCKOCTH. PeraTes npuKiaaHble 3a/1a4M, CBI3aHHbIE C
HaxXO0X/IE€HUEM I€OMETPUUECKUX BEITNYHH. PemaTth
CTEpEOMETPHUECKUE 337a4H, CBA3aHHbIE C TPUMEHEHUEM
TEOpPEMBI 0 TPEX MEPNEHANKYIISIPaX, HAX0XKJIEHUEM PacCTOSTHUM,
IIOCTpOEHUEM Npoekiuil. CpaBHUBATh U aHAJTM3UPOBATh
YTBEPAKICHUS C LIETbIO BBISIBICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXACHUIH. AHATU3UPOBATh U MOJIETUPOBATh
Ha SI3bIKE T€OMETPHUH peasbHbIE CUTYAINH, CBSI3aHHBIE C
MIEPICHIUKYIIPHOCTHIO PSIMOU 1 TUIOCKOCTH; UCCIIEA0BATh
IIOCTPOCHHBIE MOJIEIH, B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmapara anreopsl




YTIIbI U paccTodHuA
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[ToBTOpEeHue: yron Mex 1y NpsIMBIMU Ha IIIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOIBLHOM TPEYTOJIBHUKE,
TeopeMa KOCHHYCOB.

IToBTOpEHME: YrOJI MEXKIY CKPEIINBAIOIIIMUCS
IPSIMBIMU B IPOCTPAHCTBE. [ eoMeTprueckne
METO/JIbl BEIYHCIICHHS YTIIa MEXy NMPSIMBIMU B
MHOTOTpaHHUKax. /[ByrpanHsiii yron. CBoiicTBO
JIMHEMHBIX YTJIOB ABYIPAaHHOIO yIJa.
[lepnengukynspHble miockocTH. CBOWCTBA B3aUMHO
NEepPHNEHANKYISIPHBIX II0cKocTel. [Ipu3Hak
MIEPIEHIUKYISIPHOCTH MIIOCKOCTEH; TEO-PEMa O
NpsIMOH MepeceyeHus ABYX IIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH MIIOCKOCTH.

[IpsiMoyToNBHBIN Tapajuienenunen; Kyo;
H3MEepEeHHUs], CBOICTBA MPSIMOYTOJIBHOTO
napajulenenunena. Teopema o quaroHanu
MIPSIMOYTOJIBHOTO Mapaljiesienueia U CIeICTBUE U3
Heé. CTepeoMeTprUeCKUe U MPUKJIaJHbIE 330a4H,
CBSI3aHHBIE CO B3aUMHBIM PacIOJIOKEHUEM MPSIMBIX
1 TUIOCKOCTH. [I0BTOpEHHE: CKPEIUBAIOIUECS
MpsIMBbIE, MMapajlIebHbIE INIOCKOCTH B CTAaHAAPTHBIX
MHOTOTpaHHHKax. [lapa mapanienpHbIX IOCKOCTEH
Ha CKPEIUBAIOIINXCS TMPSIMBIX, PACCTOSHUE MEXKIY
CKPEIIMBAIOLIUMUCS MPSIMBIMHU B POCTHIX
CUTYaIUsIX.

OnyckaHye NeprneHaANKYIsIpOB, BEBIYHCICHHUE
PacCTOSHUH OT TOYKH JI0 TOUKH; IPSIMOM;
IJIOCKOCTH. BbIuncnenne paccToaHuN MeXIy
CKPEIIMBAIOLIUMUCS MPSIMBIMU C TOMOLIBIO
NEPIEeHIUKYIIPHON TIOCKOCTH.

TpéXrpaHHbIA yroJ, HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.

Teopema I[ludaropa, TeopeMbl KOCHHYCOB U CHHYCOB
JUTSL TPEXTPAHHOTO YIUIa. DIIEMEHTHI cPepuuecKoi
TEOMETPHHU: T€0AE3NUECKIE INHUU Ha 3eMiie

AKTyanu3upoBaTh (paKkThl U METO/bI TNIAHUMETPHUH,
peNeBaHTHBIEC TEME, TPOBOANUTH aHANOTMH. POpMYIHpPOBATH
OIIpeeNICHNE BYTPAHHOTO yIJIa.

Joxa3bIBaTh CBOMCTBO paBEHCTBA BCEX JIUHEHHBIX YITIOB
IByrpansHoro yria. KnaccuduuupoBats AByrpaHHbIE YITIbI B
3aBUCHUMOCTH OT UX IpagycHoi Mepsl. DopMynrpoBaTh
olpesieNIeHNE B3aMMHO MEPIEHIUKYIAPHBIX MIIOCKOCTEH.
Jloka3pIBaTh TEOpEMY O MPU3HAKE NMEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEH.

DopMynHpOBaTh CIEICTBUE

(13 mpHU3HAaKa) O MEPIEHANKYISIPHOCTH IJIOCKOCTH, KOTOpast
NEePHIEHANKYIISIPHA IPSIMOM, IO KOTOPOU MEPECEKAIOTCS IBE
IIJIOCKOCTH, 9TH MJIOCKOCTSIM.

Jlokxa3bIBaTh yTBEPKIEHUS O €r0 CBOWCTBAX; TEOPEMY U
CJIEJICTBHE U3 HE€ O AMArOHAJSIX MPAMOYTOJIBHOTO
napajjieenumnesa.

Pematsb cTepeomeTpuueckue 3aauu, CBsI3aHHbBIE C
MIEPIEHUKYIIPHOCTD MPAMBIX U IIJIOCKOCTEH, UCTIONb3YS
IUTaHUMeTpuyeckue GakTbl 1 MeToIbl. [IpoBoaANTs JOrHYecKH
KOPPEKTHBIE JOKAa3aTeIbHbIE PACCYKACHHS TP PELIEHUH
FEOMETPHUYECKUX 33Ja4, CBSI3aHHBIX C MEPIEHINKYIISIPHOCTHIO
IJIOCKOCTEH.

AHaJII/ISI/IpOBaTI) 1 MOACIIUPOBATE HA A3BIKE I'COMETPUNU
PCAIBHLIC CUTYallu, CBA3aHHBIC C IICPICHAUKYJIAPHOCTBIO
IPSIMBIX U IUIOCKOCTEH.

HccnenoBats MOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
HCIOJIb30BaHUEM armapaTa anreOpbl.

Pemats npuxiagHsle 3a1a4u, CBA3aHHbIE C HAX0XKIEHUEM
FEOMETPUUYECKUX BETHMUUH




Paborats ¢ y‘{e6HI/IKOMZ 3aaBaTh BOIIPOCHI, AC/IaTh 3aMCUaHu,

MHOTOTrpaHHUKHI 7 Cucremaruzanus 3HaHu: MHOTOTpaHHUK U €T0
KOMMEHTapHH.
aneMeHThl. [Tupamuaa. Buasl nupamua. [lpaBunbHas
AHanu3MpoBaTh peleHne 3a1a4i. PUcoBaTh BEITYKITBIE
IMpaMH/IA. .
MHOTOTPAHHHKH C 33JJaHHBIMH CBOHCTBaMH; BOCCTaHABIHBATh
ITpusma. [Ipsmast 1 HaKJIOHHAS TIPU3MBL. .
N OOIIH BUJ BRIITYKJIOTO MHOTOTPAaHHHKA 10 IBYM €T0
IIpaBunbHasg npusma. [Ipsmoii napasnienenumne,
. MPOCKIIUSM.
MPSAMOYTOJIEHBIN MapajuieenuIie]], Kyo. Boimykibie .
N Joxa3bIiBaTh CBOMCTBA BHIMTYKJIOIO MHOTOI'PaHHUKA.
MHoOrorpanauku. Teopema Ditnepa. [IpaBunbHbie . . .
PucoBath BBITYKJIbIE MHOTOTPaHHUKH C PA3HOM DilIepoBOi
MOJTYIIpaBUIbLHBIE MHOTOTPAHHUKHI .
XapaKTCPUCTUKOU; UCCIICAOBATEL BO3SMOKHOCTHU ITOJIYYCHUA
pe3ynbTaTa pu BapbUPOBaHUY JaHHBIX. Jl0Ka3hIBaTh CBOWCTBA
MIPaBUIIBHBIX MHOTOTpaHHUKOB. [ImannpoBats moctpoeHue
MIPaBUIIBHBIX MHOTOTPAaHHUKOB Ha TOBEPXHOCTSIX APYTHX
MIPaBUIIEHBIX MHOTOTPAaHHUKOB
BexTops! B IpoCcTpaHCTBE 12 [lonsTHe BekTOpa Ha IMJIOCKOCTH U B TIPOCTPAHCTRE. AKTyalH3HpOBaTh (GaKThl H METONIb! [IAHHMETPHH,

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napajiesenuIesia, yMHOXKEHIE BEKTOpa Ha YUCIIO,
pasiioxeHne BeKTopa 1o 0asucy TpéX BEKTOPOB, HE
JISKAIIMX B OJHOH MJIOCKOCTH.

CkainsipHO€ IpOU3BEACHNE, BBIYHMCICHUE yTia
MEX]y BEKTOPaMHU B IPOCTPAHCTBE.

[Ipocreiiine 3agaun ¢ BEKTOpaMu

peNeBaHTHBIE TEME, TPOBOINUThH aHAJIOTHH.

OneprpoBaTh NOHATUSAMU: BEKTOP HA IUIOCKOCTH U B
MIPOCTPAHCTBE; KOMIJIaHAPHBIE BEKTOPHL. [IprBOANTH TpUMEpHI
(hM3NYECKUX BEKTOPHBIX BETUUHH.

OcBauBaTh NpaBWIIa BBINIOIHEHUS NEHCTBUHN CIIOKEHUS H
BBIYMTAHUS BEKTOPOB, YMHOKEHHS BEKTOpPA Ha YHUCIIO.
Jloka3pIBaTh MPU3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB.
Jloka3bpIBaTh TEOpEMY O pasJIoKEeHUH JF0O0ro BEKTOpa Mo TPEM
JTAHHBIM HEKOMITJIAHAPHBIM BEKTOpaM




[ToBTOpeHue, 0000IICHNE U
CHCTEMATU3aUs 3HAHUN

O06o01matolee MOBTOPSHUE MOHATUH 1 METOIOB
Kypca reomeTpun 10 Kitacca, cucTeMaTu3anus
3HaHUU. VIcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH " €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Pemars cTepeomMeTpuieckue 3aaun Ha JOKa3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHHM, HaXOKICHNUE Te€OMETPHUCCKHIX
BETMYYH (JJTVH, YTIIOB, IUIOMaaAel, 006€MOB). Vicoms30BaTh
TIPH PEIIEHUN CTEPEOMETPHUSCKIX 33/1a4 TNIAHUMETPUICCKUE
(haxTel 1 MeTOIBI. [IpOBOIUTE JTOTHYECKH KOPPEKTHEIE
JIOKa3aTeNIbHbIC PACCYKICHHUS ITPY PEIIICHUU
CTEPEOMETPHYUCCKUX U TUTAHUMETPUYECKUX 3a71a4. CpaBHUBATH
Y aHAJIM3UPOBAThH PEATbHBIC CUTYAIIUU U BBISBISATH
BO3MOXKHOCTb €€ MOJICTUPOBAHUS Ha S3bIKE TEOMETPHUH.
MonenupoBath peaqbHyI0 CUTYAIUIO Ha S3BIKE TEOMETPUH H
HCCIIEIOBATH MTOCTPOSHHBIC MOJIEIIH, B TOM YHCIIE U C
WCTIONIF30BaHUEM allapara anreopsl. Mcmons3oBaTh
KOMITBIOTEPHBIE TIPOTPaMMBI TIpH pemieHun 3a1ad. [lomyqyaTs
MIPEJICTABJICHUE O TEOMETPUM KaK O Pa3BUBAIOIICHCS HAYKE,
UCCIIEIYIOLEN OKPYKAIOLINUN MUP, CBA3aHHOM C peaIbHbIMU
00BEKTaMH, MOMOTAIOIIEH PEIIUTh PeaNbHbIC )KU3HEHHBIC
CUTYAIUH O POJIM CTEPEOMETPHUHU B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TeXHOJOTH. CpaBHUBATH U
AHAIIM3UPOBATH YTBEPKIIEHUS C TIENIBIO BBISIBICHHUS JIOTHUECKU
KOPPEKTHBIX M HEKOPPEKTHBIX paccyxaeHuid. MccnenoBars
IIOCTPOEHHBIe MozienH. Vcnonp30BaTh HU(POBEIE peCypChl

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

Hazsanue paznena (temsl) |KomnuectBo

OcHOBHOE coJiepKaHue OCHOBHBIC BH/IbI ICATEIILHOCTH YYaIHXCSI
Kypca 9acoB

AKTyanu3upoBaTh (paKkThl U METO/bI TNIAHUMETPHUH,
peNeBaHTHBIE TEME, TPOBOIUTE AHAJIOTHHU.

CBOAUTh NEHCTBUS C BEKTOPAaMH K aHAJIOTHUYHBIM
JNEUCTBUSIM C UX KOOPAMHATAMHU.

BcenoMHuUTH onpeneneHne CKaIIpHOr0 YMHOKEHHS U €ro
CBOWCTBA. BBIUMCIIATH C MOMOILBIO CKAJIIPHOTO YMHOXEHHUS
JUITMHBI BEKTOPOB, YIJIbl MEXy HUMH, YCTaHABINBATb
NEPIEHANKYIIIPHOCTh BEKTOPOB. BRIBOAUTH ypaBHEHHE
IUIOCKOCTH U (POPMYITY pacCTOSIHUS OT TOUKHU JI0
TUIOCKOCTH.

AHanuTHyeckas reoMeTpus 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA Ha TNIOCKOCTH U B
MIPOCTPAHCTBE, CKAIIPHOE NPOU3BENCHUE BEKTOPOB,
BBIYHCIICHHE YTIJIa MEXy BEKTOPaMH B IPOCTPAHCTBE.
YpaBHEHUE MPSIMOM, MPOXOIALIEH Yepe3 IBE TOUKH.
YpaBHEHHE TUIOCKOCTH, HOPMaJjlb, YPAaBHEHUE IIIOCKOCTH
B oTpe3Kkax. BekropHoe npousseneHue. JInneiinnie
HEpaBEeHCTBA, JINHEIHOE IPOrpaMMHUpPOBAHHE.
AHanuTr4yeckue MeToJIbl pacuéTa yria Mexay MpsSMbIMU
U IUIOCKOCTSMM B MHOrOrpaHHMKax. GopmMyna pacCcTOsHUS
OT TOYKH J0 IUNIOCKOCTH B KOOPINHATAX.

HaxoxmeHnne pacCTOsIHUM OT TOYKH JI0 IJIOCKOCTH B Ky0Oe
Y IPaBUIIbHON UpaMU/e

Pewate 3aaun, coyerast KOOPAVMHATHBINA U BEKTOPHBIN
MeTobl. [IpOBONNTE TIOrMYecKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKICHUS IIPU pELIEHUU
TEOMETPHUYECKUX 33]a4 Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOa. AHAIM3UPOBATh U MOJIETUPOBATH
Ha S13bIKE FEOMETPUHU PEAJIbHBIE CUTYALlUH, CBS3AHHbBIE
BEKTOPAMH U KOOPIUHATAMHU.

I/ICCJ'IGI[OBB.TL NMOCTPOCHHBIC MOACIIN, B TOM YHCJIC U C
HCIMOJIb30BAHUEM allliapaTa anre6p1>1.

Hcnonp3oBaTh KOMIIbIOTCPHBIC TPOTPaMMBI.
3HAKOMUTBCS C HCTOpHCﬁ Pa3BUTUA MATCMAaTUKNU




[ToBTOpeHue, 0000IICHNE U
CHCTEMATU3aUs 3HAHUN
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CeudeHuss MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH, METOJ] CTIEIOB, CTAHAAPTHBHIE TUIOCKOCTH,
nepeceveHus MpsIMbIX U tiockocTell. [lapamensHbie
MIpsIMBIE M TTIOCKOCTH: MapaJuleTIbHbIe CEUeHHs, PacueT
OTHOIIEHUH, YTIIBI MEXy CKPEIIUBAIOIIUMHUCS MPSMBIMH.
[TepnienguKynsipHBIC OPSMBIE U TUIOCKOCTHU: CTAaHAAPTHBIC
Mapsl NEPICHANKYIAPHBIX TUIOCKOCTEH U TPSIMBIX,
CUMMETPHUHU MHOTOTPaHHUKOB, TEOpEMa 0 TPEX
NEPNCHAUKYJIAPAX, BBIYUCICHUA JJIMH B MHOT'OIpaHHHUKAaXx.

[loBTOpEHME: TUIOMIA TN MHOTOYTOJILHUKOB, (DOPMYITBI
IUTS TIOMIAIEH, COOOpaKeHHS MO T00US.

[Inowmany ceyeHnii MHOrOIrpaHHUKOB: IUIOIIAIN
MTOBEPXHOCTEH, pa3pe3anus Ha YaCTH, COOOpaKeHHS
oo0ust

CtpouTth ceueHusl.

Pernrats crepeoMeTpuiecKue 3a1a9u Ha JIOKA3aTeIbCTBO

MaTeMaTHYECKIX OTHOIICHUH, HAXOXK ICHHE

TFEOMETPUUECKIX BETHYUH (JITTHH, YTIIOB, TUIONIAICH,

006EMOB). cons30BaTh MpH peleHuH

CTEPEOMETPHYUCCKUX 3a/1a4 IJIAHUMETPUUYECKUE (PaKThI U

MeTo bl [IpOBOUTE JIOTHYECKH KOPPEKTHBIC

JIOKa3aTeNIbHBIC PACCYKCHHS ITPY PEIIICHUU

CTEPEOMETPHUYECKHX 3a]1a4.

CpaBHUBATh U aHATM3UPOBATh PEATBHBIC CUTYAIUH U
BBISIBIISITH BO3MOXHOCTD €€ MOJICIIMPOBAHHUS Ha S3bIKE
FCOMETPHH.

MoJenupoBath peallbHYI0 CUTYAIUIO Ha S3bIKE TEOMETPUN
1 UCCIICI0OBATh MIOCTPOCHHBIC MOJICIH, B TOM YHCIIC H C
MCIIOJIb30BaHKEM ammapaTa anreopsl. Mcmons3oBathb
KOMIIBIOTEPHBIE IPOrPAaMMBI IIPYU PELIEHUH 33129




O0BEM MHOTOTpaHHUKA
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O61EM Tena. O0BEM MPAMOYTONBHOTO NMapalljIeTenue 1a.
3amaun 00 ynBoeHHH Ky0a, 0 KBapaType Kyoa; o
TPUCEKLMH yIJIa.

CrepeoMeTpHUECKHE 3a1a49H, CBI3aHHBIE C 00BEMOM
IIPSIMOYTOJIBHOTO Napaienenunena. [Ipuknagasie
3aJauM, CB3aHHbBIE C BBIYUCICHUEM 00bEMa
MPSMOYTOJILHOTO Tapaiutenenunena. O0bEM mpsaMoit
MPU3MBIL.

CrepeoMeTpriecKue 3a/1auu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB NpsiMOi npu3Mbl. [IpruknanHbie
3aJa4u, CBA3aHHbIE C 00BEMOM HPSMON NPU3MBI.
Brruncnenne 00BEMOB TEN € TOMOIIBIO OMPEACTIEHHOTO
naTerpana. O0BEM HaKIIOHHOHN MTPU3MBL, THPAMUIHL.

®dopmyna 06bEMa nmupamuisl. OTHOLIEHHE 00BEMOB
MUPaMU]L C OOLIMM YTIIOM.

CTepeoMeTpUYECKHUE 3a/1a4H, CBA3aHHBIC C 00bEMaMU
HAaKJIOHHOM NPU3MBI, TUPAMUJIBL.

[Tpuknanusie 3anaun 1o Teme «O0BEMBI TEID),
CBSI3aHHbIE ¢ 00BEMOM HAKJIOHHON MPHU3MBI, TUPAMUIBL.
[Ipumenenune 06bEMOB. BrrunciieHne paccTosHUA 10
IUIOCKOCTH

CBO0OOTHO OTIEPUPOBATH MOHITUAMU: 00BEM TeIa, 00BEM
MIPSIMOYTOJIEHOTO TTapalljieNienuIe 1a.

DopMyIHpPOBaTh OCHOBHEIE CBOICTBA OOBEMOB.
Joka3siBaTh TeOpemy 00 00bEME TPAMOYTOIHHOTO
rapaJuliesienuie i, CIeICTBUS 13 Hed.

Pazpes3ats MHOTOrpaHHUKH, IEPEKIAABIBATD YaCTH.

Pemrats crepeomeTpuueckue 3a1auu, CBI3aHHBIE C
BBIYUCIICHHEM 00bEMa MPSIMOYTOJILHOTO TTapalieNenunea,
IIPU3MBI.

CpaBHHMBaTh U aHAIM3UPOBATH YTBEPKICHUS C LENBIO
BBISIBJICHHS JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHni. AHaJIM3UPOBATh U MOJIETHPOBATD Ha SI3bIKE
TEOMETPHH peabHbIe CUTYaIllH, CBI3aHHBIE C 00BEMOM
IIPpAMOYTOJIBHOI'O ITapaJljieiCnnuIeaa, NIpru3Mbl, IMpaMHubI.

HccnenoBath NOCTPOCHHBIE MOJIENH, B TOM YHCIIE U C
UCIIOJIb30BaHHEM arapaTa anreOpbl.

BBIBOAMTE OCHOBHYIO HHTETPAIBbHYIO (OPMYITY IS
BBIYHCIICHHUS 00BEMOB Tell.

Jloka3eiBaTh TeopemMy 00 00bEME HAKJIOHHOW MTPHU3MBI
Ha TIpUMeEpe TPEYTOIBHOM MPU3MBI U JIJISl IPOU3BOILHON
TIPU3MBL.

Jloka3biBaTh TeOopeMy: 00 00bEME TUPAMU/IBI,
(hopMyJIMPOBAaTh CIIEACTBHS U3 Hee: 00bEM YCeUEHHON
nupamMu/isl. BeiBomuTh hopmyity uist BEIYHCICHUS 00BEMOB
YCEUEHHON TUPAMUJIBI




Tena Bpaienus
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LunuHapuyeckas NOBEPXHOCTh, 00pa3yoIIHe
nuuHaApru4deckort nopepxuoctu. Humuaap. [psamoit
KpyroBo# nunusap. Ilnomane moBepXHOCTH HUIUHIPA.

Konudeckas moBepXHOCTh, 00pa3yroIue KOHHYECKOM
noBepxHocTH. Konyc. Cedenne KoHyca MIOCKOCTHIO,
MapaJJIENbHOM IIOCKOCTH OCHOBAHUsA. Y CEUEHHBIA KOHYC.
N3obpaxenne KOHYCOB M YCEUEHHBIX KOHYCOB.

[Tnomane GOKOBOI MOBEPXHOCTH U TIOJTHON
MIOBEPXHOCTHU KOHYCA.

CrepeoMeTpryecKkue 3a/1a4i Ha 10Ka3aTelNbCTBO U
BBIUMCIIEHUE, IOCTPOCHUEM CeUeHUI IUINHIpa, KOHYCa.

[IpuknagHsle 3a1a4M, CBSI3aHHbIE C HIUIUHAPOM.

Cdepa u map.

[lepeceuenwne cdeps! u mapa ¢ mIocKocThio. Kacanne
miapa u cepsl IWIOCKOCThIO. Bun u n3o0paxenue mapa.

Ypasaenne chepsl. [Inomans chepsr u e€ gacTeil.

Cummetpus coepsl u mapa. CTepeoMeTpuiecKue
3a/1a4d Ha JI0KA3aTEeIbCTBO U BBIUUCIICHUE, CBSI3aHHBIE CO
cdepoit u mapom, MOCTPOSHUEM UX CEUSHHH IIOCKOCTBIO.

[MpuknanHble 3a1a4u, CBI3aHHbIE cO chepoil n
LIAPOM.

IToBTOpEHUE: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHHUS B OKPY>KHOCTH, CTaHJIAPTHBIE MTOT00NSI.
PaznnyHbie KOMOMHAIIMY TEJT BPALICHUS U
MHOT'OIPaHHUKOB. 3a7auu 1o TeMe «Tesa 1 MOBEpXHOCTH
BpaIIECHU»

CB00OOTHO OTIEpUPOBATh MOHATHAMU: HIHHAPUIECKAs
[IOBEPXHOCTh, INHIP. M3ydaTh ciocoOb! moyueHus
HITHHAPHIECKON TTOBEPXHOCTH, MIHHApA. M300paxaTs
LWIMHJP U €T0 CEYEHHSI MIIOCKOCTBIO.

CB0OOOIHO OTIEpUPOBATH MOHATHIMHU: KOHHUYECKAS
MMOBEPXHOCTh, KOHYC, yCeUEHHBIN KOHYC. M3y4aTh criocoObl
MTOJTy4EHHUs] KOHHYECKOH MTOBEPXHOCTH, KOHYCA.

N300paxkaTb KOHYC U €T0 CeUeHHS TUIOCKOCTBIO,
MPOXOJAIIEH Yepe3 0Ch, U MIOCKOCTBIO,
NIEPIIEHAUKYJIIPHOU K OCH.

BeIBoAUTE OPMYITBI AJ1s1 BBIYHCICHUSI OOKOBOW U
MOJIHOM MOBEPXHOCTEH Ten BpalleHus. Pemats
CTepeoOMEeTpHUECKHE 3aaul, CBSI3aHHbIE C TEIaMU
BpaIlIeHHUs, HAXOXKACHUEM IO OOKOBOI U TTOITHON
MMOBEPXHOCTH, TOCTPOECHUEM ceYeHUH. Mcroap30BaTh IpU
pelIeHNH 33124 IUTAHUMETPUIECKHUE (PaKThl U METOJIBI.
CpaBHUBaTh U aHAJIM3UPOBATH YTBEPKACHUS C LEJIBIO
BBISIBJIEHHS JIOTMYECKN KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHni. AHaIU3UpOBaTh U MOJIEIMPOBATD Ha SI3BIKE
TeOMETPHHU peajibHbIE CUTYalluH, CBSI3aHHBIE C KOHYCOM U
HWIMHIPOM. MccaenoBaTh MOCTPOESHHBIE MOJIENH, B TOM
YHCIIe U C UCTIOJIE30BaHHUEM alllapaTa areOphl

AKTyanu3upoBaTh (aKTbl U METOJIbI INIAHUMETPUH,
peNeBaHTHBIE TEME, TPOBOINUTH aHAJIOTHH.

CB00OIHO oTIepHUpOBaTh NOHATHAMU: cepa u map,
LIEHTP, PauycC, TuaMeTp cepbl  apa.

HccnenoBarh B3aUMHOE pacroiioxkeHnue chepbl u
IJIOCKOCTH.

DopMyJIUPOBATH OIPEJIETIEHUE KacaTeIbHOM TNIOCKOCTH K
cdepe. JlokaspIBaTh TEOPEMBI O CBOMCTBE U MIPU3HAKE
KacaTelbHOH MIOCKOCTH. BeIBOINTE hopmyity amst
BBIYMCIICHHS TUTOMAU chepbl yepes paanyc chepsl.
Pemats crepeomerpudeckue 3afauu, CBsI3aHHBIE CO Cepoit
U IIApOM, HaXOXIEHHEM IuTouaay chepbl U e€ yacTel,
MOCTPOCHHUEM CEeUeHH cephl U mapa.




IInomany mOBEPXHOCTH U
00BEMBI KPYTIIBIX TEI

O0béM mmHapa. Teopema 06 00bEME MPAMOTO
nuuHApa. [Tnomaam 60KOBOH U MOTHON OBEPXHOCTH
UWIHHAPA. Berancinenrne 00bEMOB Tell C TTOMOIIHIO
onpeaenéHroro uaTerpana. O6uém xonyca. [nomann
OOKOBOI1 1 TTOTHOW TTOBEPXHOCTH KOHYCA.
CrepeoMeTpuiecKue 3a1auu, CBI3aHHBIE C BEIYMCICHUEM
00BEMOB ITWIIMH/IPA, KOHYCA.
[puknanusie 3anaun 1o TeMe «O0BEMBI U IO IH
noBepxHocTel Ten. O0bEM I1apa U IIapoBOro CEKTOpa.
Teopema 006 00BEMe mapa. [Inomans cheps.
CrepeoMmeTpriecKue 3a/1a4d, CBI3aHHBIC C BEIYUCIEHHUEM
00BEMOB T1apa, MapoBOTO CETMEHTA, IIAPOBOTO CEKTOpa.
[Tpuxmagaeie 3agaqu Mo Teme «OOBEMBI TEM,
CBSI3aHHBIE ¢ 00BEMOM I1apa U TUIOIIAABIO CPEPHI.
CooTHOIIEeHHUS MCXKAY IUIOIaaIMn HOBCpXHOCTCI‘/'I u
00bEMaMK MOJOOHBIX TeTl.
[TonoOHbIe Tena B mpocTpancTBe. M3MeHeHne 00béMa pu
nonobun. CTepeoMeTpruuecKue 3aauu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TeIl U IUIOMIA/Iel TOBEPXHOCTEN

CB00OIHO ONIEpUPOBATH MOHATHAMU: 00BEM Telia, IUIONIa b
moBepxHOCTH. POPMYIHPOBATH OCHOBHBIE CBOHCTBA 0OBEMOB.
JlokasbIBaTh TeOpEeMBI: 00 00BbEME IIMITHHPA; 00 00BbEME KOHYCA.
BriBoanTh (OpMYIIBI UTS BEIYHUCIICHHST 00bEMA YCEUEHHOTO
KoHyca. VccnenoBaTh MOCTPOSHHBIE MOAENH, B TOM YHCIIE U C
HCTIOJb30BaHUEM ammapara anreOpsl. 3HaTh BO3SMOKHOCTH
peleHus 3aja4 Ha IOCTPOEHUE [IUPKYJIEM U JIMHEHKOMH, O
KJIACCUUYECKHX Hepa3peIlnMbIX 3a1adax. CBOOOTHO OneprpoBaTh
TIOHATHUAMMU: IIAPOBOM CETMEHT, IIAPOBOH CIIOM, IIApOBON CEKTOP,
OCHOBAHHME M BBICOTA CETMEHTa, OCHOBAHHUE U BBICOTA IIAPOBOTO
cyosi. BEIBOIUTE (hOpMYITbI sl HAXOXKICHUST 00BEMOB MIAPOBOTO
CETMEHTA, IapOBOr0 CEKTOpa, Iomann chepsl. Jloka3pBaTh
TeopeMy 00 00béme mapa. PemaTs crepeoMeTprueckre 3a1au,
CBsI3aHHBIE C 00BEMOM LIapa, IIAPOBOTO CErMEHTA, IAPOBOTO
CEeKTOpa, Iomanpo cepsl. CpaBHUBATH U aHAIN3UPOBATH
YTBEPXKIICHHUS C [ETIBIO BBIABICHUS JTOTHYECKH KOPPEKTHBIX
HEKOPPEKTHBIX pacCyXKJIeHU. AHATU3UPOBATh U MOJIEIUPOBATD
Ha A3bIKE TE€OMETPUHU peasIbHbIe CUTYalluH, CBA3aHHBIE C 00BEMOM
mapa, mapoBOro CErMEHTa, IIApOBOT0 CEIrMEHTa, INUIOIABI0
cthepsl.

CBOOOIHO OTIEPUPOBATH MOHATHEM: TOJA00HBIE TEJIa B
MIPOCTpaHCTBE. BEHUCIATS 00BEMBI TEJT C TOMOIIBIO
OIIPEAEIEHHOTO NHTETpaJIa.

PewaTh crepeoMeTpruecKue 3a/1auu, CBSI3aHHbIE C
COOTHOIICHUAMU MEKIY IIJIOIIAAAMU HOBerHOCTeﬁ 1 00béMaMu
MOAO0HBIX TEIL.

HpOBOI[I/ITB JIOTUYCCKU KOPPEKTHBIC TOKA3aTCIIbHbBIC
PacCyKJACHUA MPU PEHICHUU TCOMETPUUCCKUX 3aaad, CBA3aHHBIX C
BBIYHCIIEHNEM 00BEMOB TEJl C TOMOMIBIO ONPEICIEHHOTO
MHTErpaja, HaX0)KJIEHHUEM COOTHOIICHHS MEXTy TUIOIIAISIMU
TIOBEPXHOCTEN U 00BEMaMK MTOAOOHBIX TEI.

AHanM3MpoBaTh U MOZEIMPOBATh Ha SI3bIKE TEOMETPHUH PEabHbIC
CHUTYaIllH, CBA3aHHbBIE C 00bEMaMU 1 IOBEPXHOCTSIMHU TEJI, Ha
JIOKa3aTebCTBO M HA HAXOX/ICHUE TEOMETPUYECKUX BEITHIHH




IBroxeHus

JBwxkenus npoctpancTBa. OtoOpaxkeHus. [IBukeHus u
paBeHCTBO (uryp. Obmue cBoicTBa NBIKEHIH. Brst
JIBIDKEHUH: MapaJulesIbHbIN MepeHoc, IEHTpalibHAs
CUMMETPHUS, 3epKaIbHAsI CHMMETPHS, IOBOPOT BOKPYT
MIPSIMOM.

[Ipeobpazosanus nonoous. [Ipsimast u cdepa Diinepa.
I'eomeTpryeckue 3aaun Ha MPUMEHEHHUE ABHXKCHUS

[IpuMeHATh paBUiIa BHITOTHEHUSI JEHCTBUN CIOXKEHUS U
BBIYHTaHUS BEKTOPOB, YMHOKEHHUSI BEKTOpPA HA YUCIIO MIPH
pemreHny 3ana4d. Haxoquts KOOpAMHATEL BEKTOPA B JAHHOM
0a3uce 1 CTPOUTH BEKTOP IO €0 KOOPAMHATAM.
BcnoMHUTE onpenienneHne CKaIpHOTO YMHOKEHUS U €r0
CBOMCTBA. BBIUNCIATH C TOMOIIBIO CKATSIPHOTO YMHOKEHHS
JUTMHBI BEKTOPOB, YIJIBI MEXAY HUMH, YCTaHABJINBATh
MIEPIEeHIUKYIIPHOCTh BEKTOPOB. AHAIM3UPOBATH U
MOJIEJIMPOBATh Ha SI3bIKE TEOMETPUU pPeabHbIE CUTYalluH,
CBSI3aHHbIE C (PU3MUECKUMH BEKTOPHBIMU BEJIMYUHAMH.
Hcnonp30BaTh NpH peIIEHAN 3a4a4, CBSI3aHHBIX C
BEKTOpaMH B IIPOCTPAHCTBE, MJIAHUMETPUUECKHUE (aKTHI U
MeToabl. CBOOOIHO ONEpUPOBATh MOHATHIMU:
oToOpaxeHre MPOCTPAHCTBA Ha ceOsl, TBUKEHHE
MIPOCTPAHCTBA;

LEHTpalbHasl, OCeBas U 3epKalibHasi CUMMETPHH,
napaieNbHBIN ePEeHOC; paBeHCTBO U moxobue Guryp.

Jloka3pIBaTh yTBEPKIECHUSA O TOM, UTO LIEHTpaIbHas,
0CeBasl U 3epKaJlbHasi CAMMETPHH, TapaJuIeIbHbII IEpeHoC
SIBIISIIOTCSI ABMKEHUAMU. BBIMONHATE TpeoOpa3oBaHus
nono6ust. OnepupoBaTh MOHATUAMHU: IpsMast U cdepa
Olinepa. Pemats reomMerpuyeckue 3a1aqu ¢
HCITOJIb30BAHUEM JIBIDKSHUM.
Hcnonp30BaTh NpH peIIeHny 3a7a4 ABIKEHUS
IIPOCTPAHCTBA U UX CBOMCTBA
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O06o06maronee MOBTOPEHUE MOHATUH U METOJIOB
Kypca reometpun 10-11 kmaccos, cucreMaTH3aIMs
3HaHUM.

Hcropus pa3BuTHS CTEpEOMETPHH KaK HAyKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Pemate cTepeoMerpudeckue 3aa4u Ha
JI0Ka3aTeNIbCTBO MaTEMaTHYECKUX OTHOILICHUH,
HaXOXXKICHUE TEOMETPUUECKUX BEJIUYUH (AJIMH, YIJIOB,
iomnaaei, o00bEMOB).

Hcnonp30BaTh NPH PEIEHUN CTEPEOMETPUIECKUX
3a]a4 IIaHUMEeTpUUecKue (aKkThl 1 METOMBI.

IIpoBOANTE NTOrMYECKN KOPPEKTHBIE TOKA3aTEIBHbIE
paccyKIeHUs IIPU PELIEHUU CTEPEOMETPUUYECKUAX U
IJTAaHUMETPHUUYECKUX 3a1a4. CpaBHUBATH U aHAJIM3UPOBAThH
PCAJIBbHBIC CUTYAallU W BBIABJIATL BO3MOXHOCTDH eé
MOACIUPOBAHUA HA A3BIKEC TCOMETPHU.

MozenupoBarh pealbHyI0 CUTYaIUIO Ha SI3bIKE
TCOMCETPHUHU U UCCIIEA0BATH MOCTPOCHHLIC MOACIIN, B TOM
YHCJIE U C UCTIOJIB30BAaHKEM alllapaTa ajireOopsl.
Hcnons30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI IIPU PEILIEHUN
3ana4. [lomy4yaTs npeacTaBieHne 0 FreOMETPUN Kak O
Ppa3BUBAIOLLIEHCS HAyKe, UCCIIENYIOLIEN OKPY KA MUD,
CBSI3aHHOM € peallbHBIMU O0BEKTaMH, IOMOTAIOIIEH PEIINTh
peasbHbIE KU3HEHHBIC CUTYAllUH O POJIU CTEPEOMETPUH B
Pa3BUTUN COBPEMEHHLIX NHKCHEPHBIX U KOMIIBIOTCPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoubnbie IIpakTHyeckue ofpajoBaTETbHbIE
padoTshI padoThbI pecypes!
OcHoBHbIe NpaBuiia H300pakeHUs Ha resh.edu.ru
1 PHUCYHKE TIJIOCKOCTH, IMapaIebHBIX MPSIMbBIX 1
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsiTHS cTepeoMeTpHn: TOUKa, psimas, resh.edu.ru
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEHHS Ha PUCYHKE 1
MIJIOCKOCTH, TMApaJUIeIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTus: nepecekarommecs mIOCKOCTH, resh.edu.ru
3 MepeceKarorecs npsimasi ¥ II0CKOCTb; 1
MOJIYITPOCTPAHCTBO
[TonsTHA: Mepecekaronmecs MIOCKOCTH, resh.edu.ru
4 MepeceKaronrecs npsiMasi ¥ II0CKOCTb; 1
MOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300paKeHNE resh.edu.ru
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKH, U300paKeHNE resh.edu.ru
6 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE 1 resh.edu.ru
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

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

N3o00paxenune cedyeHuit nupamuabl, kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MepeCcCUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IIOCTPOCHHLBIX
CeUeHHI Ppa3HbIMHU OBCTAMU

N300paxenune cedyeHuit nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.

N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTeH. PackpammBaHre mOCTPOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHne nepeceyeHus MOTy4YeHHBIX
IJI0CKOCTeH. PackpammBaHye mOCTPOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.

N3o00paxeHne nepeceueHus MOITy4YeHHBIX
MJI0CKOCTeH. PackparmBanye moCcTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

Meton cieoB Uil IOCTPOEHUS CEUEHU I

resh.edu.

resh.edu.

resh.edu.

resh.edu.

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

ru

ru

ru

ru
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15

Meroa cneqoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

resh.edu.

ru

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUI.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

resh.edu.

ru

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOCHUS

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

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHHU: TeopeMa 0

PONOPIMOHANIBHBIX OTpe3kax. [Tomobue
TPEYrOJIbHUKOB

resh.edu.

resh.edu.

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

ru

ru

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

resh.edu.

ru
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23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

resh.edu.ru

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

resh.edu.ru

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

resh.edu.ru

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauleNIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOI MEXIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

30

[TonsATHA: mapamenbHOCTh MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMON U

resh.edu.ru
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTekKe U
MapaJJIEIBHOIO IPYror npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoucTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

resh.edu.

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

ru

35

Teopema o nmapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[SIHICI\/JI
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

resh.edu.

ru

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus Ipu
MepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEN TPEThen

resh.edu.

ru

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

resh.edu.

ru
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[ToBropenue: Teopema [Tudaropa Ha

resh.edu.

ru

38
IJIOCKOCTH
39 IToBTOpEHME: TPUTOHOMETPUS resh.edu.ru
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJIBEHOTO resh.edu.ru
napajuleJienune1a
41 Beruuciienue JUIMH OTpE3KOB B KyOe U resh.edu.ru
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISPHOCTB MPSAMOM U IUIOCKOCTH. resh.edu.ru
42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHIUKYISPHOCTD NPSAMON U MJIOCKOCTH. resh.edu.ru
43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJI0CKOCTH
TeopeMa 0 CylIeCTBOBaHUU U resh.edu.ru
44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH
45 [ImockocTH U nepreHINKYIIpHbIE UM resh.edu.ru
IIPSIMBbIE B MHOTOTPaHHHUKAX
46 [InmockocT U nepreHINKyIspHbIE UM resh.edu.ru
MIPSIMBIE B MHOTOI'PAaHHHUKAX
47 Ilepnenpukynsp u HakinoHHasd. [loctpoenue resh.edu.ru
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO
48 [Tepnienaukynsip u HakinoHHas. [loctpoenue resh.edu.ru
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO
49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas resh.edu.ru

u oOpaTtHas)
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50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas resh.edu.ru
u oOpartHas)
o1 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMU tesh.edu.iy
59 [Tonck nepreHMKyIsapHBIX IPSAMBIX C resh.edu.ru
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE resh.edu.ru
[Toctpoenue ceuenunii kyoa, MPU3MBI, resh.edu.ru
54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenne ceueHuit Kyoa, IpU3MBI, resh.edu.ru
55 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOU NPOEKINH
CumMMeTpusl B IPOCTPAHCTBE OTHOCUTEIBHO resh.edu.ru
56 rtockoctu. [ImockocT cumMeTpuii B
MHOTOTpaHHUKAX
57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U resh.edu.ru
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU
58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér resh.edu.ru
pacCTOSTHUM OT TOYKH O MIOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér resh.edu.ru
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OIYCTHTh NEPIEHIUKYIISAPHI: resh.edu.ru
60 CUMMETpHUS, CABUI TOUKHU IO NapaljIeIbHON
psAMOI
61 CaBur 1o HenapauleIbHOMN NMPSMOH, resh.edu.ru

HU3MCHCHUC paCCTOHHI/Iﬁ
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62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrTae"

resh.edu.

ru

63

IToBTOpEHME: Yroa MexAy IPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

resh.edu.

ru

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS YyIJId
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISPHBIX INIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEHN
IJIOCKOCTH

[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 naroHany nNpsIMOYroJILHOIO
napajuleJIenuIea u CIeICTBUE U3 HEE

resh.edu.

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

ru

71

CrepeoMeTpuiecKkue 1 MPUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM
NPSAMBIX U INIOCKOCTH

resh.edu.

ru
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72

[loBTOpEHME: CKpELIMBAIOLIUECS TIPSMBIE,
napasJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

resh.edu.

ru

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCXKAY CKPCIINBAOIUMUCSA IPSAMBIMU B
MIPOCTBIX CUTYAIUSIX

resh.edu.

ru

74

75

76

Paccrosinue oT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKIY
CKPCIIUMBAOIIUMHUCH ITPAMBIMHA C IIOMOIIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiil yroi, HepaBEHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIs
TPEXTPAHHOTO yria

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru

77

DneMeHThI CPepPUIEeCKON TeOMETPUH:
reoJie3nYecKue JTMHUU Ha 3emiie

resh.edu.

ru

78

79

Kontponbnas padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

resh.edu.

resh.edu.

ru

ru

80

81

82

[Tupamuna. Buasl nupamug. [IpaBuneaas
nrpamMuaa

[Ipusma. IIpsAmas u HaKIOHHAS IPU3MBIL.
IIpaBuibHas mpusma

[IpssMoit napannenenunen, NpsMOyTroJIbHBINA
napaiesienumnes, Kyo

resh.edu.

resh.edu.

resh.edu.

ru

ru

ru
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83 Beinykieie MHOrorpanHuku. Teopema resh.edu.ru
Ditnepa
Beinykieie MHOrorpanHuku. Teopema resh.edu.ru
84 Olinepa. IIpaBuipHbIe U NOTYNIpaBUIbHBIE
MHOTOTPaHHUKH
resh.edu.ru
85 Kontposnbnas padota "MHororpaHHuku" E—
86 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B resh.edu.ru
MIPOCTPAHCTBE
resh.edu.ru
87 CymMma BEKTOpOB B
resh.edu.ru
88 Pa3zHoCTH BEKTOpPOB —_——
resh.edu.ru
89 [IpaBuio mapamienenurnena E—
resh.edu.ru
90 YMHOKEHHE BEKTOPa Ha YUCIIO —_——
01 PasnoxxeHnue BekTopa mo 6azucy Tpeéx resh.edu.ru
BEKTOPOB, HE JISKAIIUX B OJHOHN IJIOCKOCTH
resh.edu.ru
92 CkansipHoe pou3BeCHNE —_——
93 Brrunciienue yria Mex1y BEKTOpaMu B resh.edu.ru
MIPOCTPAHCTBE
. resh.edu.ru
94 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu —_——
. resh.edu.ru
95 IIpocreiimme 3a1aum ¢ BEKTOpaMH —_————
. resh.edu.ru
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu —_——
o resh.edu.ru
97 IIpocreiimme 3a1auu ¢ BEKTOpaMH —_———
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98 O6o61IeHNe 1 CUCTEMATH3AIHS 3HAHHUIH 1 resh.edu.ru

99 O0001IeHrEe ¥ cUCTEMATH3ays 3SHAHUH 1 resh.edu.ru

100 WTOroBas KOHTpOJIbHAS paboTa 1 resh.edu.ru

101 WtoroBas KOHTpoJbHAsA paboTa 1 resh.edu.ru

102 O000IICHNE ¥ CUCTEMATU3AIHS 3HAHUI 1 resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Nen/m  Tema ypoka Kontpoabusbie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa 1

Ha IJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1

MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1

MEXy BEKTOpaMH B MpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1

MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IUTOCKOCTH, HOPMAaJb, 1

ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BexTopHoe npounsseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MpOrpaMMHUPOBAHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1

MEXIy TIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 ®opmyna pacCTOSHUS OT TOUKH J10 1

Y.




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
MJIOCKOCTH B TIPABUIJIBHOW MUPAMU/IS

15 KonTtponpHas padora "AHanurudeckas
reomerpust”

16 CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

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

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IUIOCKOCTEH

19 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TFTIOCKOCTH: YTJIbI
MEXYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

29 CTaH/IapTHBIE Maphl MEPIEHAUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepneHaUKYIsIpax

24 [lepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIUMCJICHHUS ITTHH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONIAAX MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MIIOIMIAN MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

30

KonTponsnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agauum 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpHuyecKre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumneia

O06BEM npsAMON TIPU3MBI




CrepeoMeTpHUueCcKre 3aJJa4i, CBA3aHHBIE C

36 BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOH MPU3MBbI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. O0bpém
MTUPAMU/IBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUeCKUE 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBA3aHHLIC C 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM HPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PacCTOSHUA 70 IIIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHHKA"

48 [unuaapuyeckasi MOBEPXHOCTb,




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

unuaap. [psamoi KpyroBod HUIMHAD.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepXHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTt. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHCIICHHE,
MOCTPOECHUEM CEUEHUH WINHpPA, KOHYyCa
CrepeomeTpHuyecKHe 3a/1aun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa

57 [Ipuxnagnelie 3a1auu, CBSI3aHHbIE C
[UTHHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
IVTAHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bua un

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

62

63

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHHE, CBI3aHHBIC
€O cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuuecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHHUEM UX
CCUCHHI TIOCKOCTHIO

66

67

68

[Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OI'PpaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpaiueHus"

72

O06Bém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpéM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHUueCcKre 3a]Ja4i, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIMHIPA, KOHYCA

76

77

78

79

80

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI U
TJIOIA U TTOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]]a41, CBSA3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IMapOBOT0 CEKTOPa

[Tpuxnanueie 3anaun o reme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOMIECHUS MEXTY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB Tell U TUIOIIAAEeH
MTOBEPXHOCTEN

KonTponsHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. O6mme




CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuUiA: mapajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3epKaibHAs
CUMMETpPHSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABHMXXCHUA

85

86

87

88

KonTponsHas padora "BekTops! B
npocTtpascTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucremaTtusanus 3Hanuii: "lIlapamiensHoCTh
MPSIMBIX U TIFIOCKOCTEH B MpocTpaHcTBe"

Ob6o6maroree noropeHue 11 noHsATUit 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTEMaTH3alusl 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTOJI0B Kypca reometpun 10—11 knaccos,




cucreMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi U
MeTo10B Kypca reomerpun 10-11 knaccos,

o1 cucreMaru3aius 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1

92 MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBast KoHTpoIbHAs paboTa

94 Wrorosas koHTposibHasA paboTa

05 IToBTOpEHHME, 0000IIICHUE 1

cUCTeMaTu3anus 3HaHUU
Hcropus pa3BUTHA CTEPEOMETPUN KaK

96 HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

Hcropust pa3BUTHS CTEPEOMETPHU KaK
98 HAYKH{ ¥ €€ pOJIb B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HAYKH{ ¥ €€ pOJIb B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH

100 I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPCMCHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ poJib B PA3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
102 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA
1.I'eometpus, 10-11 xnaccel/ Atanacsu JI.C., BytyzoB B.®., Kagomues C.b. u npyrue,

Axuunonepsoe obmectBo «M3narensctBo «lIpocBemenue»

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1. OTKpbITbIN GaHK 3a4aHui No maTtemaTuke  www.fipi.ru

2. ®epgepanbHbl LEHTP TECTUPOBAHNA WWW.rustest.ru

3. Pewy EID https://ege.sdamgia.ru
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