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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH M IIPEAMETOB TI'YMAHMTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIaTb M ONPOBEPrarb THUIIOTE3bl HEIOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOUIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIHOro NpoheCcCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMupoBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, (GOPMUPOBAHUE TOHHMMAHUS POJIM AKCHUOMATHKU IpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMHpOBaHUE TPEIACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IIPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (HYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUS PEATbHBIX CHUTYaIllHMid, HWCCIIECIOBAHUS ITOCTPOSHHBIX MOJEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

dbopMHpOBaHHE TOTOBHOCTH  OOy4almuxcsi K  MpoecCHOHAIBLHOMY
CaMOOIIPECIICHUIO C YYETOM WX WHJMBHAYaJIbHBIX OCOOCHHOCTEH, 3ampocoB
HDKOHOMUKH, CTICITU(DUKN IKOHOMHKH U PBIHKA TPY/IA.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHus», «BekToppl HW  KOOpPAMHATBI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha yriayOJaEHHOM YpOBHE OOydYeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MIPOTPaMMBI, pacHpeleAEHHBIM IO ToJaM OOYYEHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPTraHW30BaTh  OBJAJACHHE
r€OMETPUICCKUMH MTOHSATHSIMH M HaBBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPECTABICHUN 00YJaIONUXCs, PACIINPSS U YIITYOJISsI
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE MO3BOJISECT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOneHHoe
M3YYCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TNPOJOKEHUIO H3YyUYEHUS MATEMAaTHKU C
yaéToM BBIOOpa Oymymied mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, apAJIICIBHOCTD TPEX MPIMBIX, TAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXrpaHHbId U MHOTOI'PAHHbBIE YTJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: Nn-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTal3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT 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, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. O0BEM I1apa U MIapoBOrO
CerMEeHTa.

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



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TMapaulebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO 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
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccun u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJIOOATEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK Ui pemieHWs 3amad B 00yacTu
OKpYyXarolenl cpefpl, IMJIaHUPOBAHUE IOCTYNKOB M OIEHKA HMX BO3MOKHBIX
MOCJIEJICTBUM VIS OKPYKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKd ©  OOIIECTBEHHOW TMPAKTHKH, ITIOHWUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

9) npodeccoHaIbHAS MOATOTOBKA
TOTOBHOCTH K MTPO(ECCHOHATIBHOMY CaMOOIPEAEIICHHUIO (B T. Y. MOBBIIICHHUE
OCO3HAHHOCTU Y CAMOCTOSTEIIbHOCTH B TUTAHUPOBAHUU JTUYHBIX
poeCcCHOHANTBHBIX MEPCIIEKTUB ), TOCTPOECHNE UHANBUYATbHON
o0OpazoBaTeabHO-TIPO(PECcCHOHATBEHON TPACKTOPHH.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeicTBuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXIy TMOHIATHIMH, (HOpMyIUpPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CAMHIUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONECHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKme 1eiicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, WCCIIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TaKXKe BHIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AeUIINTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IMUHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHpopmaruu o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AAaBaThb INOSACHCHHSA IIO XOI[y peH_IeHI/IH 3a1a4Hu,
KOMMEHTHPOBATH IOJYy4YECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBHI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABISATh CBOM CYXKJICHHS C CYXJICHHUSIMH JIPYTUX YYaCTHUKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MPEJICTABIATh PE3YJIbTAThl PEUICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHUS C Y4€TOM 3ajad
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIaJE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpOLEecca M pe3yibTaTa pElIeHUs
MaTeMaTUYECKOM 3a7a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMaHAHOW W MHAUBUIYAIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMHOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayquTCs:
e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPHU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;



MPUMEHSITh aKCHOMBI CTEPEOMETPHH M CJCACTBHUS M3 HUX MPU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIacCU(DUIMPOBATh B3aMMHOE PACIIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMU C  yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
IUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamMua, NpsSMOYTOJIbHBIN Mapajuienenunes, Kyo);

KIacCu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHHUS IS
KJ1accuuKaIuu;

CBOOOJTHO  OMEpUpPOBATh  IOHATHUSAMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOI'PaHHUKOB TUIOCKOCTHIO;

BEITIOJTHATH napajiebHOE, HEHTpaIbHOE u OpPTOTOHATBLHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paXkeHUus: Guryp
HAa TIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB Pa3TUYHBIMU METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMuzia), FT€OMETPUUYECKUX TEN ¢ TPUMEHEeHuEeM GopMy;

CBOOOJTHO OTNEPUPOBATH MOHSTHSIMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTD,
OChb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUU
durype:;

CBOOOJHO OIEpUPOBATh MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HaJl BEKTOPAMH;

pemaTh 3aJadud Ha JI0OKa3aTeIbCTBO MATEMAaTHYCCKUX OTHOIICHWH U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYMH, TPUMCHSS W3BECTHBIC METO/IBI
IIPY PEIICHMM MAaTeMAaTHYCCKUX 3aJ1a4 MMOBBIIIICHHOTO W BBICOKOTO YPOBHSI
CJIOHOCTH;

NPUMEHSATh TPOCTEUIINE TPOTPaMMHBIC CPEICTBA U AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPECOMETPUUYCCKUX 3a]1ay;
U3BJIEKaTh, MNPEOOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTEeKax U PUCYHKAX;

NPUMEHSATh TOJyYeHHbIE 3HAHWS Ha TPAKTUKE: CpPaBHUBATH W
aHAJIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHSTHUS B



mpolecce TMOWCKAa PEeHIeHHs] MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOJieMbl, MOJEINPOBATh pEAIbHBIE CUTyallUd Ha S3BIKE T'€OMETPHH,
UCCIIEN0BATh MTOCTPOEHHBIE MOJEIHU C UCIOJIB30BAHUEM T'€OMETPUYECKUX
HNOHATUHA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIEC C HAXOKJICHUEM I€OMETPUYECKHUX BEINYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHMYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C TEIaMU BPAILICHUS: [UIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHYyC, cdepa U 1map) U
OOBSICHATH CTIOCOOBI TTOTYYCHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
O00BEMBI U IUIOIIATU MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpAIICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYIL;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITUSIMHU Tell
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTNKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK HIIN TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI00OHBIX TEN;

nU300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M TMpeoOpa3oBeIBaTh HH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, TMpeACcTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUMCIEHHUE YIJI0B MEXAY MPSMbIMU
U TUIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO IJIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CcBOOOIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;



BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB W TeJl BpallleHUs MpuU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MmapasuielbHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHEI0 ITPOEKTUPOBAHUS, METO/I [IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (akThl IS PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, INPEANOJIATAOIIUX HECKOJBKO IIAroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHSATh U3YUEHHBIC
IIOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecKu  C(POPMYJUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommiecrso acos dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) MPSMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KounyecTBO 4yacoB
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMBbI Beero KonTpoJbHbIe
padoTsbI

1 AHanuTuueckas reoMeTpust 15 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Temna BpameHus 24 1
3) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYIJIBIX TEI 9 1
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUN 17 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300paKEHHSI HA PUCYHKE
1 IUIOCKOCTH, MapaJljIeNIbHBIX MPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MIpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHIIa
2 n300pakeHys Ha pUCYHKE IUIOCKOCTH,
[apauIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
OTpe3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
3 HepeCceKaroIInecs npsMasi U MIO0CKOCTh;
HOJYTIPOCTPAHCTBO

ITonsATHA: IEpeceKaronIuecs II0CKOCTH,

4 [IEPECEKAIOIIMECS psMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHH1KH, U300pa’keHue MPOCTEUITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U ICPBBIC CICACTBHUA U3
HHUX

8 AxcuoMsl CTCPCOMCTPHUH U IICPBBLIC CICACTBUA U3




HHX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECJCTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEN

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3ob0paxkenue
MIePECEUCHHUS TIOJYUCHHBIX TUIOCKOCTEH.
PackpammBanue noCcTpOSHHBIX CEYCHUN Pa3HBIMHU
[IBETaMHU

N300paxeHne cedeHuit mupamubl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
NepPECEYCHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue noCcTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuibl, Kyoa U IPH3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
HepeceveHUs MOTYICHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMHU
OBE€TaMHU

N300paxeHne ced4eHnit MupamMubl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MepPEeCeUCHUS MTOTYICHHBIX IIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

Merton crenoB i ocTpoeHust ceuenuid. CBoiCcTBa
MEePECEUCHHI MPAMBIX U MIIOCKOCTEN




16

Mertopn cienoB aiis ocTpoeHus ceuenuid. CBoiicTBa
MEePEeCEeUCHU I PSIMBIX U TIJIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3qaHme BEIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexe
Y 3aIKCh MIaroB TOCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péopax. Co3qaHKe BHIHOCHBIX YepTexKe
U 3aIUCh 111ar0B MOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexkKeil
U 3aIKCh I1aroB NOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS IJITAHUMETPUU U CTEPEOMETPUU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenus"

24

Bzanmnuoe PACIIOIIOKCHHUEC IIPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsMBIC. HpI/ISHaKI/I
CKpCIIUBAOIHNXCA IPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHON TAHHOW MPSIMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsamoi. Jlemma o
MePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamienbsHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJulebHbIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NPSAMBIX

27

28

29

[NapamtensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3ob6pakenue pa3HbIx GUryp B mapamiebHOMI
MPOEKIUU

LlenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY NPSIMBIMU

3amauyn Ha JOKa3aTeNIbCTBO M HCCIIEI0BaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocTh. CBOMCTBA NapaJlIEIbHOCTH MPAMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceyenus, IPOXOAAILEro Yepe3 JaHHYI0
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacdu€r oTHOIIEHMIT

HapaJ'IJ'ICJIBHa}I mpocKUusd, IPUMCHCHUC I
MMOCTPOCHUA CeUYeHU I KY68. " nmapaJurejcruIiicaa.
CaoiicTBa napaieJiIcnIcaa U nNpru3mMbl




34

[MapannensHble mockocty. [pusHaku
HapajIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIICH Yepe3 TOUKY, HE
MPUHAJISKALTYIO TAHHOM IMJIOCKOCTH U CJIEICTBHS
u3 Heé

36

37

38

CBolicTBa napaiesIbHBIX INTIOCKOCTEH: O
NapauieIbHOCTH MPSIMBIX TIEPECEUCHUS MPU
MEPECCUCHHH JIBYX MapalIeIbHBIX TUIOCKOCTEN
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3kax
napauIeTbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS IPAMOYTOIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napaenenunesa

Boruncnenue I1MH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenumnee

42

[IeprieHAIMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

44

[lepneHAMKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAUNHCTBCHHOCTHU




IPSIMOM, POXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

[IimockocTu U NepHeHIUKYIIIPHBIE UM MPSIMbIC B

4 MHOT'OT'paHHHKaX

46 [TnockocTy U NepreHANKYIIApHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukynsap u HakiaoHHas. [Toctpoenue
HEepIEeHINKYIIpa U3 TOUYKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHANKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAnKysApax (mpsmas u
obOpatHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

o1 VYroa Mexay CKpeluBaroMMHCS IPSIMBbIMU

59 [Touck neprneHANKYISAPHBIX IPSIMBIX C TOMOIIIBIO
HEepHEeHIUKYIAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI ¢ TIOMOIIBI0 OPTOTOHAIBHON MPOEKIIUU

55 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
NUPaMU/IbI ¢ IOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHauKyIIpHOCTH NPSMON U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdy€r paccTostHUI




OT TOYKH OO0 IINIOCKOCTHU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosinuii

> OT TOYKH JI0 IIJIOCKOCTH

60 Crioco0Ob!I OIIyCTUTb NEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUI TOUYKH I10 MApAJLIEIbHON IPAMON

61 CnBur no HenapaieabHOU IPSIMON, U3MEHEHUE
paccTosaHui

62 KoHTponbHas padota "B3anMHOe pacrosiokeHune
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MKy CKpEeIIUBaOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BHIYUCICHUS YIJIa MEXY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [lepnennukynspueie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHuKyIIPHOCTH IUIOCKOCTEM;

68 TeopeMa O MPSIMO IepecedeHust ABYX TIOCKOCTEH
NEPIEeHIUKYISIPHBIX TPEThel MIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;

69 WU3MEPEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenuneia

70 Teopema o 1MaroHanu NPSMOYroJIbHOTO

napajjejenuicaa u CJICACTBUC U3 Hee




CrepeomeTpuyuecKue U NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX
1 TUIOCKOCTH
[ToBTOpEHME: CKpELMBAIOLIUECS NPSMBIE,

72 napajuleJIbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

74 PaccrosiHie OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUIOCKOCTH
Boruncnenue pacCTosHAN MEXIy

75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIJIIPHON IIJIOCKOCTH
TpéxrpaHHslil yroi, HEpaBEHCTBA M1l TPEXTPaHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77 DneMeHThI ChepUIECKO T€OMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78 Konrponbnas padora "Yrisl u paccTosHus"

79 CucremaTtuzanus 3HaHui "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 ITupamuna. Buasl nupamug. [IpaBunbaas nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpsiMolt mapayenenunen, NpsMoyroIbHbIN

napajuiesenumnes, Kyo




83 Boinykinble MHOrorpanHuku. Teopema Ditiepa 1
84 Breinmykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBuiIbHBIE ¥ MOTYIPABHILHBIC MHOTOTPAHHUKH
85 KoHnTtposnbhas pabora "MHororpaHHuku" 1
86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BeKTf)pa 1o 06a3ucy TpéX BEKTOPOB, HE 1
JIKAIIUX B OJTHOM TIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrauciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4uu ¢ BEKTOpaMu 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o01IeHre U cucTeMaTu3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"

5 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpeHue Temsbl "Beryucienue yria Mexmay 1
BEKTOpPAaMH B IIpocTpaHcTBe”

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"

5 YpaBHEeHHeE MJI0OCKOCTH, HOPMallb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKNE METOBI pacUéTa yrila Mex1y 1
PSIMBIMUA B MHOTOTPAaHHHKAX

11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

12 ®opmysa pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTHU B 1

KOOpAMHATAX




Haxoxaenne paccTostHUi OT TOUYKHU 0 TJIOCKOCTH B

13 Kyoe

14 Haxoxaenne paccTostHui OT TOYKHU J0 TVIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamuTuyeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHHIE
MHOTOIPaHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
IJIOCKOCTH, MepeceueHus MPSAMbIX U TUIOCKOCTEH

19 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapamienbHbIe TPSIMBIE U TFTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[TepnienauKymsIpHBIC IPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnenaukynsipHbIEC TPSMBIE U INIOCKOCTU: TEOpEMa
0 Tpex MEPIEeHIUKYIIpax

24 [lepnienquKynAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIUMCJICHHUS ITTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIHUKOB,
(bopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00HS

26 [ToBTOpEeHME: IO MHOTOYTOJIbHUKOB,

(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAICH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUs
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEeHUS
no00us

30 Kontpoinbnas padora "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEeM MPSIMOYTOIBHOTO
napaienenunea

39 3agauu 00 yABOeHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKLIUH yTia

33 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE ¢ 00BbEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienuneia

35 O06BEM npsMOit IPU3MBI

36 CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOU TIPU3MBI

37 [Ipuknansele 3a1a4un, cBsI3aHHBIE C 00BEMOM
IPSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaia. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro nHTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nmupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMu/ ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
IUPAMHUJ] C OOILKM yTJIOM

42 CrepeoMeTpUUeCKUe 3aJa4t, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuxnagneie 3agaun o teme "O0bEMBI TEn",
CBsI3aHHbIE C 00BEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMU/IBI

16 [Ipumenenne 06bEMOB. Briunciienne paccTosiHUS
J10 IIJIOCKOCTHU

47 KonTtponsnas padora "O6béM MHOTOrpaHHHUKA"

48 [{nmHapuyeckas MOBEPXHOCTh, 00Opa3yrolIye
LWIMHIPUYECKON TOBEPXHOCTH

49 umuaap. [pamoit kpyrosou nunusAp. [lnomans
MOBEPXHOCTH IIMJINHIPA

50 Konnueckasi moBepxXHOCTb, 00pa3yromiye
KOHMYeCcKol noBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, AapaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnslil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTHU U MOJTHOMN
MIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H IMTOJTHOM




IMMOBCPXHOCTHU KOHYCA

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUMCJIEHUE, TOCTPOCHUEM CEUEHUN LUIMHIPA,
KOHYCa
CrepeomeTpHyecKre 3a/1a91 Ha I0Ka3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUCHHH IIMIHHPA,
KOHYyca
57 [puknagHble 3312491, CBI3aHHBIE C IIHUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHITHHAPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdepsl miaockocteio. Bug n
n300paxxeHue mapa
[lepeceuenue cdepsl U Mmapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miaockocteio. Bug n
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans chepst u e€ vacteit
63 Cummerpus cepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBA3aHHBIE CO CEpOoil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MIOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagabie 3a1a9n, CBSI3aHHbBIE CO chepoit u
rapom
67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,

BBIYUCIICHUA B OKPYXXHOCTH, CTAHAAPTHBLIC HO)I06I/ISI




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena v MOBEpXHOCTH BpameHus"

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

71 KonTtponbHas padora "Tena u moBEpXHOCTH
BpanieHus"

79 O0BeM muuHapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUuecKUe 3aa4l, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IIMIIMHpPA, KOHYCa

76 [Mpuknanneie 3apauu o Teme "OObEMBI U IIIOMIAIH
noBepxHocrel Ten"

O06BéM mapa u maposoro cekropa. Teopema 06
00béme mapa. [lnomans chepsr.

77 CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB II1apa, IIapOBOTO CErMEHTa
Y IIapOBOT0 CEKTOpa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIA/IbI0 CEpHI.
COOTHOIICHHS] MEXTY TUIOIIAISIMU TTIOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu nogobun. CTepeomMeTpudecKue 3a1auu,

CBA3AHHBIC C BHIYHUCIICHUCM O6T)éMOB TSI N
MJIOMIAIe TOBEPXHOCTEN




80

KonTponpHas padora "[1nomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBmxenus npoctpancTBa. OToOpakeHusl.
JBmxeHus u paBeHcTBo ¢uryp. Oduue cBoiicTBa
JIBIDKCHUN

Buapl nBrkeHunid: napajuiebHbIA EPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeobpazoBanus mogodus. [Ipsmas u chepa
Oitnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHHUEC NBUKCHUA

KoHnTtpoinbhas padota "BekTopsl B mpocTpaHcTse”

86

O6o6maromee nopropenne 11 MoHITHI U METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHuii: "[lapaienbHOCTh MPSAMBIX U TJIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopenue 11 moHSITHIT U METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anus
3HaHui: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB

Kypca reomerpun 10—11 knaccoB, cuctemaTuzanus
3HaHui: "OO6beM MHOrOrpaHHuka"




91

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTusanus
3HaHuil: "[lnomanyu moBepXxHOCTH U 0OBEMBI
KpyIJibIxX Ten"

92

O6o6maromee nopropenue 11 moHSITHI U METOIOB
kypca reometpun 1011 knaccoB, cucremMaru3anus
3HaHuil: "[lnomanyu moBepXxHOCTH U 0OBbEMBI
KpyIJibIxX Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HToroBast KOHTpoONbHAs paboTa

95

[ToBTOpEeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUH

96

97

98

HcTtopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ee
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KAaK HAyKH U €€




POJIb B Pa3BUTHU COBPECMCHHBIX WHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

102
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