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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenas ocBoeHuUs1 mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOa€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIONIMMH U YCUITUBAIOLIUMH Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKMX MOJEISAX, MO3BOJIAIOLIMX ONMCBHIBATH M H3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPHUMEHATb, 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;

dbopMHpOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHMOMAaTHYE€CKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX HPUMEHATh, MPOBOJIUTH JI0OKA3ATENIbHBIE PACCYXKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TTOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJNBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYaIOIIUXCs, PACIIUPSS U YTITyOJIsist
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIeUnuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaromuecss mnpsmble. [Ipu3HakuM CKpeIMBaOMINXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEePIEHIUKYIIApaXx.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUINIES UM €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpAaHHUKM: IpPaBWJIbHAs IpU3Ma U



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

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpAMHATAMHM BEKTOpA U
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. B3aummHoe pacrnonoxeHue
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 o00bEmMeE
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEUYEHUsI KOHyca (mapasulelibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauumu Haja BeEKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHH B JAPYTHX HAyKax, TEXHOJOTrHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUM HayKM M JAESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCHIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHWH BCEW JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAIbHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUSL W 3HAUYMMOCTH IS Pa3BUTUS [MBWIW3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOASIMA € y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh THUIOTE3y, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble 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  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
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 COBMECTHOW pabOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (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, LEHTPATbHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4d MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBIECHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEANbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTU.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

OTepUPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BPAILICHUS: IIMJIMHIPOM,
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;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEpalliy HaJl BEKTOPaMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B SIBHOM U HEsIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1 3
5 B3anMHOe pacnonokeHue npsmsIx B 5 0 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 1
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL IPSIMBIX U 25 1 5
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 1 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHamUTHYECKass TEOMETPHS 15 1 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBM>keHus 5 0 1
7 [ToBTOpEHME, O606III€HI§C " 17 ) 0
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[onsaTus: mepecekaromuecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaroUIecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o0pakeHune ceueHnid MUpaMu/ibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHHH Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTEeN. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

13

N306paxkenue ceueHnii nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MOJIy4EHHBIX IJII0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMU

14

15

Merton cre0B it MOCTPOSHUS CeUeHUN

MerTton cieoB [UIsl TOCTPOEHUS CEUEHUM.
CBolicTBa nepece4eHni MPSIMBIX U




IJIOCKOCTEN

16

17

18

19

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOCHUS

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

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

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX HA
BBIHOCHBIX 4YepTexax. McTtopus pa3Butus
TJIAHUMETPHUH B CTEPEOMETPHH

23

KonTponbHas padota "AKcroMbl




crepeomerpuun. Ceuenus"

24

B3anmHOe pacnosnoxeHue NpsiMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaronmxcs
npsaMmeix. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

25

Teopema o cynieCcTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM NapajuIeIbHON
JAHHOM MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
IpsMoiu. JleMMa o nepecedeHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS IPSAMBIX

[TapamienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajjiebHON NPOEKIUU

IlenTpanbHas npoeKuusa. YTOmI ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEXAY NPSMBIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U




IIJIOCKOCTH

31

32

33

34

["'eomeTpuuecKue 3aJauu Ha BBIUMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOISILETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTeke U
MapajuIeNbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[TapayienpHas MPOEKIUs, TPUMEHEHNE
JUTSI IOCTPOCHHUS CEYSHUH KyOa u
napasienenunena. CBoncTa
napajuiejenunea u mpu3Msl

HapanneanHe IITOCKOCTH. HpI/I3HaKI/I
NapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapamiebHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxo,usnueﬁ
yepe3 TOUKY, HE MPUHAIEKAILYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX TTEpeCceueHust
IIPU NIEPECEUEHUH JIBYX MapaljiesIbHbIX
IJIOCKOCTEN TpEeThEN

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIEIbHBIMUA
IJIOCKOCTSIMU; O TIEPECEYEHUH IIPSIMOM €
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

39

40

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CBoiicTBa KyOa u MPSMOYTOIBHOTO
napajuienaenunena

41

Brrurcnenue IMH OTPE3KOB B KyOe 1
IPSMOYTOJIBHOM TapaJuIeIICIUIEe

42

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

44

45

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIECH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNECHAUKYJIAPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX

46

[I;mockocTH U nepneHIuKyIsIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

48

[lepnenauKysip ¥ HaKJIOHHAsA.
ITocTpoeHne nepneHuKyIIsipa U3 TOUYKH Ha
PSIMYIO

[lepnenuKynsip ¥ HAKJIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
IPSIMYIO

49

50

Teopema 0 TpEX nepHeHAUKYIAPaAx
(mpsiMast 1 oOpartHas)
Teopema o TpEx nepneHaAnKyIsIpax
(mpsimast 1 oOpaTHas)

o1

Yron mexay CKpeluBaroIUMUCS
IPSIMBIMU

52

53

[Tonck neprneHIuKyIsapHBIX MPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

54

[TocTpoenue ceuenuii kyba, MpuU3Msl,
IIPaBUJIbHOM MMPAMM/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MTPOEKIUH

55

56

57

[TocTpoenue ceuenmii kyba, MpU3Msl,
MIPaBUIILHOM MUPAMM/IBI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [ImockocTu
CI/IMMeTpI/Iﬁ B MHOT'OI'paHHHUKax

[Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58

IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
pacCTOSTHUN OT TOYKH JI0 TUNIOCKOCTH

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 IIIOCKOCTH

Crioco0bI ONyCTUTD MEPIEHAUKYIISAPHI:




CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON IpsMOi

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposnbhas pabora "B3aumHoe
pacroIokKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTse"

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: yroym Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckue METObI BBIYMCICHUS
yrila MeXAy NPsSIMBIMH B MHOI'OTPaHHUKAX
JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria
[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHAUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEN; TeOpeMa O NMpsMON
MEePECEUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MITOCKOCTH

69

70

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenune1a

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO




napamjiejienuicaa u CJICaCTBUC u3 Hee

71

72

73

CrepeoMeTpHuuecKkre U MpUKIIaIHbIC
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUMBAOIIHECS IIPSAMEIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Brluncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIIEHIUKYIISIPHOMN MIOCKOCTH

Tpé€XrpaHHslid yrosi, HepaBeHCTBA s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

OeMeHThI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaru3zanus 3HaHU "MHOTOTpaHHUK
U €ro DIIEMEHTEHI"

IIupamupa. Buasl nupamun. IlpaBunbaas
nupamua




[Ipusma. IIpsmas 1 HaKJIOHHAS IPU3MBI.

81 1 0 0
[IpaBuiibHas pu3mMa

82 [Ipssmon napanﬂvenennne;[, 1 0 0
NPSAMOYTOJIbHBINA Mapajiesenunes, Kyo

83 BI:IHyKJILIe MHOrorpanHuku. Teopema 1 0 0
Ditnepa
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1 0 0
MHOTOTPaHHUKHU

85 KonTponpHas padora "MHuororpaHHUKT" 1 1 0

86 [TonsiTre BeKTOpa Ha MJIOCKOCTH U B 1 0 0
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1 0 0

88 Pa3nocTh BekTOpOB 1 0 0

89 [TpaBwiio mapamienenunena 1 0 0

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1 0 0
Paznoxenue BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1 0 0
IJIOCKOCTH

92 CkansipHO€ pOU3BEACHNE 1 0 0

03 Boruncnenue yria Mexy BEKTOpaMu B 1 0 0
MPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1 0 0

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1 0 0

96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1 0 0

97 Koutponbnas pabora mo teme "Bekropsr” 1 1 0

98 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1 0 0




99 O0o01IeHre U cHCTeMaTU3alus 3HAHUH 1 0 0
100 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 0 0
101 Wrorosas KoHTpOJbHAS paboTa 1 1 0
102 O0001IeHre U CUCTEMAaTH3aIUs 3HAHUI 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJbHbie IIpakTuyeckue
cero
padoThI padoTsbI

1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1 0 0
Ha MJIOCKOCTH U B MMPOCTpaHCTBE"

5 [ToBTOpenue Temsl "CkansgpHoe 1 0 0
MPOU3BEJEHNE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncnenue yria 1 0 0
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1 0 1
IPOXOJAIIeH yepes JBe TOUKu"

5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1 0 0
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BektopHoe npoun3BeneHne 1 0 0

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 0 0
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 0 0
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 0 0
MEXy NPSIMBIMA B MHOTOI'paHHUKAX

1 AHaJIUTHYECKHE METOBI pacuéTa yria 1 0 0
MEXY INIOCKOCTSIMA B MHOTOTpaHHHKaX
dopmyna paccToSHUS OT TOUKHU 10

12 PMYZE P 1 0 0

IIJIOCKOCTH B KOOpAWHATax




13

Haxoxaenne paccTOSHUN OT TOYKHU 70
IIJIOCKOCTH B KyOe

14

15

Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

KoHnTtposbHas pabota "AHamuTuyeckas
reomerpus”

16

CeucHus MHOTI'OI'paHHUKOB: CTaAaHAAPTHBIC
MHOTI'OI'paHHHUKH

17

18

CeueHus MHOI'OIpaHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIE
IIJIOCKOCTH, TIEPECEeUCHUS MPSMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPAMBIE U TIIOCKOCTH:
IapaJljIeIbHbIE CEYEHUs

20

21

22

[TapannenpHble IPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

[TapajienpHble NpsAMBIE U IIJIOCKOCTH:
YIIIbI MEXKY CKPELIMBAIOILIUMUCS
PSAMBIMU

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1aphI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

[lepnieHquKyNngpHbIE TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIpax

24

[lepnenauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIMH B




MHOTI'OIrpaHHHUKax

25

26

27

[ToBTOpEHHE: TIONMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TIonIael, cooopakeHus Mmoa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IAJIeH, COOOpaKEHUS IO 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
IJIOIAJIEH, COOOpaKEHHUS 1O 100MS

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS 1O I00MS

29

30

31

[Inomaau ceyeHnit MHOrOrpaHHUKOB:
II0LIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKIIUH yIiia

33

34

CrepeomeTpHuEeCKHEe 3a/1auH, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'Ia,[[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMaA npsAMOYT'OJIbHOT'O




napajujicjicnmicaa

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpUueCKUE 3a]a4l, CBA3aHHBIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37

38

39

[Ipukiagnaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSMON TPU3MBI

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaita. Oobém
HAKJIOHHOM NPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

onpeaenéHHoro unrerpaita. Oobpém
UpaMUIbl

40

®dopmyna o0béMa nmupamuabl. OTHOIIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41

42

®dopmyna o0béMa nmupamuabl. OTHOIICHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHUECKHE 3aJa4l, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43

CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI

44

45

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBsI3aHHbBIE C 00BLEMOM HAKJIOHHOM
TIPU3MBI

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46

[Tpumenenue o0bEMOB. Borunicnenue
PacCTOSIHUA [0 IIIOCKOCTH

47

Kontponbnas pabora "O0bEmM




MHOTOTrpaHHHKaA"

48

49

[{unuHapuyeckas MOBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

Hunmuaap. [psmoit KpyroBoi HUIHHAP.
[Tnomank MOBEPXHOCTH IMIMHIPA

50

Konunueckast moBepxHOCTh, 00pasyrorime
KOHUYECKOU nmoBepxHocTH. Konyc

o1

52

CeueHue KOHYCa MIO0CKOCTBIO,
napaieIbHON TUIOCKOCTH OCHOBAaHUS

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeoMeTpuueckre 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa
CrepeomeTpHuuecKkue 3a1a4u Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
MMOCTPOCHUCM CEe4YCHHI HUINHApPA, KOHYCa

57

58

59

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
UWIAHAPOM

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

Cdepa u map

60

[epeceuenue cdepsl U mapa ¢




iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

61

62

63

[Tepeceuenue cdepsr u mapa c
I0cKoCThI0. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bu 1 n300paxeHue mapa
VYpasuenue chepsl. [Lnomans chepsl u e
yacTein

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

66

67

CrepeomeTpuyeckue 3a1au Ha
J0Ka3aT€JIbCTBO U BbIYMCJIICHUC,
CBsI3aHHBIE CO c(epoil U mapom,
HIOCTPOCHUEM HX CEYEHHH TIIOCKOCTHIO
[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEeHNUE: OKPY)KHOCTH Ha IJIOCKOCTH,

BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE
Iog00ust

68

Pazmmuanbie KOM6I/IHaIII/II/I TCJI BpallICHUSA U
MHOTI'OIrpaHHUKOB

69

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

71

KonTponbhas pabota "Tena u




NIOBEPXHOCTHU BpaleHus"

72

73

O0BeEM munuHapa. Teopema 06 00bEME
PSIMOTO ITUIHH]IPA
Brrunciaenne 005EMOB TEI ¢ IIOMOIILIO

onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

TTnomanu 00OKOBOI U MOJIHONU
MOBEPXHOCTH KOHYyCa

75

76

77

78

79

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIIMH/IPA,
KOHyca

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IIaAu OBepXHOCTEN Ten"

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 00 00bEMe mrapa. [1nomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
rapa, mapoBOTr0 CeTMEHTa U IIapOBOTO
CeKTopa

[Tpuxnanueie 3ana4n o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOMIECHHS MEXKIY
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpHUueCKUe 3a]]a41, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEll U IUIOMIACH




MMOBEPXHOCTEN

80

81

KoHntponbnas padota "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TN

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBmxeHus u paBeHCTBO (huryp. O0mue
CBOMCTBA JIBU)XCHUU

82

Buael n1BukeHMi: napaieIbHbIN
MePEHOC, IEHTPAJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETPUs1, TOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

[TpakTrdeckas padoTa 1o Teme
" IBrxeHue"

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"ITapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTopsl B mpocTpaHcTBe"

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI1:




"BexTops! B mpocTpaHcTBe"

89

90

91

92

93

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O0beM MHOTrOrpaHHuka"

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06matomee moBropeHue 11 moHATHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMH:
"Ilnomany MOBEpXHOCTU U 00 BEMBI
KpYyIJbIX Ten"

O6o06maromee moBropeHue 11 moHATHI 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3aI1s 3HAHUMH:
"Tlnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas KOHTPOJIbHAaA pa60Ta

94

95

96

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 06001IIeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

Hcropus pa3BuTus CTepeoMeTpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH Kak




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
98 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKU U €€ poilb B pPa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
100 HAyKU U €€ poilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HaYKU U €€ poJib B pa3BUTUHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HayKU U €€ poJib B pa3BUTUHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AranacsH, byry3o, Kagomues. I'eomerpus 10-11 kiaccel

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

VYuu.Py, POII
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