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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 W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHHH T'€OMETPUUECKHUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
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 CHOCOOHOCTEM 0O0ydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIIEIIHOTO NPOo(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

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

pacuIMpeHne NpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

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/1aY;

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, (OPMUpPOBAHUE TOHHMAHUS POJM AKCUOMATUKH IpHU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPIKAHUEM,



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

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIBHBIMHU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpusi» 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 JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPraHM30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOXECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro peameTa «MareMaTukay,

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 YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IMOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieIbHOW MPOEKUHUU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IUIOCKOCTBIO, IBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha NIOBEpXHOCTM MHOIOrpaHHMKa. Teopema OJizepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPAMHUAA U NIPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
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 MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
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, BMNUCAHHOM 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
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX 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 CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel 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: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[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(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 HAaCTOSAIIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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-030POBUTEIBHON 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
Oynymeir mnpodeccur ¥ peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHEI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM I pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTHKH, ITOHHMAaHHE
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 HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE 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 KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaJAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU 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¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
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 PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PerynsiTuBHbBIC 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.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH 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 TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh 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
JOCTUKEHUS 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
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
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
KOOPJIMHUPOBATh CBOM JECHCTBUS 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:

¢ CBOOOZIHO OMEpUPOBaTh OCHOBHBIMHU TOHSTHSMHU CTEPEOMETPHH  TPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

¢ CBOOOAHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaJUIeTbHOE, IEHTPAIHHOE U OPTOTOHAIBHOE MMPOSKTHPOBAHHUE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMUa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYeCKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C TEJIAMU BPAIIEHUS: LMJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIUUCIISITh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIlCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIMA TEJIO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TeJl BpalllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITH OTIEPAIlUU HAJl BEKTOPaMHU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPHU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHus moo0us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IMJIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* CMOJB30BATh METOAbl IOCTPOECHUS CEYEHUH: METOJA CIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM (hopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBAThH, AHAJIM3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpaxkruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypeh
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anmnoe pacnosioxeHne npsMbIX B 5 1
POCTPaHCTBE
3 [MapannenbHOCTB MPSIMBIX U TIOCKOCTEH B 3
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) MPSIMBIX U o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoasusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuTnyeckast FeOMETpUs 15 1
5 [ToBTOpCHME, 06o6meHI:Ie u 15 1
CUCTEMaTHU3als 3HAaHUI
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JIBroKeHUs 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTEMaTHU3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIBHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: nepecekaroecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
NepeceKaromnrecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,




HECYHICCTBYIOIIUX 00BEKTOB

AKCHUOMBI CTEPEOMETPHUHU U IIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
IIPSAIMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimmBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETaMU

11

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MOJTyYEeHHBIX IUIOCKOCTe!. PackparnBanue




IIOCTPOCHHLBIX ceueHH I Pa3HBIMU LIBETAMU

14

Meton ciie1oB ISl IOCTPOEHUS CEUEHU I

15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NpsAMbIX U
MIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NpAMbIX U
IIOCKOCTEH

17

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aIUCH [1aroB
MMOCTPOEHUS

19

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

20

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3anue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

HOBTOpCHI/IC IJIaHUMCTPHHU: TeopeMa




Memnemnasa. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUH M CTEPEOMETPHH

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsMbix. [lapaniensHble npsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM ITapajuIeIbHON
JAHHOU IPSIMOM, IPOXOAALLEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha JTaHHOU
npsMoi. JlemMma o nepecedeHuu
MapajuIeIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B napayuieIbHON MPOEKIIUN

28

[MenTpanbHas mpoekus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIEN0BAHUE, CBA3aHHEIE C




PaCIIOIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapasuIeIbHOCTD PSMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IIJIOCKOCTH

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
mapayiCcJIbHOCTBIO IIPAMBIX U IJIOCKOCTEM
B IIPOCTPAHCTBEC

32

[TocTpoeHue ceueHust, MPOXOIAIIETO YEPE3
JAHHYIO MIPSIMYIO Ha YEPTEKE U
[apaJJIENBHOIO IPYrou npsamou. Pacuér
OTHOILLIEHUN

33

[TapannensHast npoeKUHsl, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CponcTaa
napajuieJienumneaa u Ipu3Mbl

34

[TapannensHele wockocty. [pusnaku
NapaJUIeIbHOCTH JBYX IIOCKOCTEN

35

Teopema o mapajuieIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXO)ISIHIGﬁ
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH MPSIMBIX IEPECEUEHHUS
IIPY IEPECEUECHNH JIBYX MMApaUICIIbHBIX
IJIOCKOCTEN TpETher




37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,
3aKJIIOUEHHBIX MEX]Ty NMapalIeIbHBIMU
IJIOCKOCTSIMU; O MePECeUeHUH MPSMOiL ¢
JBYMSI TapaJUICIbHBIMU TUIOCKOCTSMH

38

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnena

41

Boruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepneHuKyISIpHOCTD NPSMOU U
miockocTy. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
IJI0CKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJI0CKOCTH

44

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM




IIpsAMBbIC B MHOT'OI'PaHHHKAX

47

[lepnieHqUKYISp ¥ HAKJIIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha

IPSAMYIO

48

[lepnieHUKYISp ¥ HAKJIIOHHAS.
ITocTpoeHue nepneHuKyIsipa U3 TOYKH Ha

IPSAMYIO

49

TeopeMma 0 TpEX nepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50

Teopema o TpEX NMeprneHAUKYIIpax
(npsimast u oOpaTHas)

51

Yron MCKAY CKPCHIMBAOIINMHCA
IIpsAMBbIMHA

52

[Touck nepreHIuKyISIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPIICHAUKYISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

ITocTpoenue ceuenuit kyba, Npu3Msl,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceuenuit kyoa, Npu3Msl,
[IPaBUJILHON ITUPAMUJBI C IIOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO IIockocTu. Ilnockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

57

[Tpu3HaK neprneHaAuKyISIpHOCTH NPSMOHN U




IINIOCKOCTH KaK CJI€ACTBUC CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IIJIOCKOCTH

59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH JI0 MJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHINKYIISAPHI:
CUMMETpPHUS, CIABUI TOUYKHU 110
[apajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHHE PACCTOSIHHMA

62

KonTponbhas padota "B3aumnoe
PacmoJIOoKEeHUE MPSMBIX U TIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEeHME: Yyros Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/Ie METOAbI BIYUCICHU
yriia MCXKIy NpAMbIMU B MHOT'OI'paHHUKaXx

66

JIByrpanHbIi yroy. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOIO yTIila

67

[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Tpu3HaK neprneHaAuKyIIpHOCTH




IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJienune1a

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a v CIeJCTBUE U3 Hee

71

CrepeomeTpuyuecKke U MpUKIaJIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajvieJbHbIe MNIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAIOINXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIIUMUCSA IPAMBIMU B
IMPOCTBIX CUTYAlHAX

74

PaccrosiHue OT TOUKM 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

75

Beruncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéXrpanHblii yroy, HepaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI CPepUIeCcKOi TeOMETPHH:




IeoA€3NYCCKHUEC JIMHUHN Ha 3emie

KonTponbnas pabota "YTisl u

78 " 1
paccTosHus

79 Cucremaru3zanus 3HaHUN "MHOrOrpaHHUK 1
U €ro 3JeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamua

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. 1
[IpaBuibHas mpusma

82 [IpssMoit napayenenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brimykisie MHOTOrpanHuky. Teopema 1
Ditnepa
Brinmykuible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHas pabora "MHororpaHHUKH" 1

36 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1




Brruncnenue yria Mex1y BEKTOpaMu B

93 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI 1
99 O00011IeHrEe ¥ cucTeMaTh3aluus 3HaHUi 1
100 Wrorosas koHTpoJibHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O00011IeHMEe ¥ cucTeMaTh3alus 3HaHU 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

[TPO'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl

1 IToBTOpenue TeMbl "KoopauHarsl BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncinenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1

MPOXOISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MporpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOT'pPaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IJIOCKOCTH B MPAaBUJILHON IUPAMHUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHbBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSAMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannenpHble MPsIMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUHN
[TapannenpHble MpsMBIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIUMUCS
MPSIMBIMU
[lepnieH UKy pHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHY MHOTOTPaHHUKOB

93 [lepnieHiuKynspHBIE MIPSIMbIE U

IUIOCKOCTH: TeopeMa 0 Tpex




MePIEeHIUKYIIApax

24

IlepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Ioaaen, COoOpakeHUs MoA00M

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIomaaen, COoOpakeHHs MO00MS

27

[ToBTOpEHHE: TUIOIIAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs MOT00MS

28

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aa49u, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO




ImapajiICJICIrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesenumneaa
35 O0BEM npsAMOI TPU3MBI
36 CrepeomeTpHuyuecKHe 3aa4H, CBSI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
37 [IpukiagHbie 3a1a4m, CBI3aHHBIC C
00BEMOM TIPSAMON MPU3MBI
Brruncienue 00LEMOB TEII ¢ IOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HaKJIOHHOH TPHU3MBbI
Brruncienue 005EMOB TEII ¢ IOMOIIBIO
39 omnpeaenéHHoro uarerpana. Oobpém
MU PAMH/TBI
40 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna o0béma nmupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyeCcKre 3a]]a4u, CBSI3aHHBIE C
00BEMaMK HaKIIOHHOW TIPU3MBI
43 CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHOM
b
TTPU3MBI
45 [Ipuknagueie 3agaun mo Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pPacCTOSIHUS JI0 IIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOTpaHHHKA"
HunuHapudeckas TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou HUIUHAIDP.
[Tnomaae MOBEpXHOCTH MUTUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYecKoii moBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JTIOKA3aTeIbCTBO M BEIYHCIICHHUE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHYCa
CrepeoMmeTpriecKHe 3a1a4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [Tpuknagueie 3a1a4n, CBI3aHHBIE C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

61

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. Buj u n3o0paxenue mapa

62

Ypasaenne chepsl. [Ltomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBHIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
MOog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
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