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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

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

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

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

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

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

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTbh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
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.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIECHAUKYJSPHBIE K IIIOCKOCTH,
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
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

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 TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U TOJHAS MOBEPXHOCTH MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
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 TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
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
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. I[IpsiMmoyrosibHass cucreMa  KOOpPAMHAT 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. 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 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  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 TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS 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 I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
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 MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MATEMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, 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 PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
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 MMEIOIIUXCS 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 MBICIMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC W Ppe3yidbTaT pabOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B MPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
HAa TUIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

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

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh HU3yUYCHHbIEC MOHSTUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TeopeM, ammapara aireOpbl, peniarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYII,

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, 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;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4i 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 ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajienbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUSA,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEJINYNH,;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA PEHICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM KosmmyecTBo yacoB JuekTpoHHbIe (HU(pPOBHIE)
) NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
1 BBenenue B ctepeoMeTpuio 23 https://resh.edu.ru/
B
5 3alMHOE PacIoJIOKEHUE PSIMBIX B 6 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapamiensHOCTh TPSMBIX U TIJIOCKOCTEH B 3 httos://resh.edu.ru/
IIPOCTPAHCTBE
4 HepHeHMIfyMpHOCTL MPAMBIX 1 25 https://resh.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE
Vsl u paccTossHUS 16 https://resh.edu.ru/
MHoOrorpaHHuku 7 https://resh.edu.ru/
Bexkropsl B mpocTpaHcTBe 12 https://resh.edu.ru/
8 [ToBTOpenue, o6o0IIEHNE 1 5
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

No 11/ HanmeHnoBaHue pa3je/ioB U TeM KosmyecTBo yacos JJieKTpOHHBIE (HU(PPOBbLIE)
) NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
1 AHanuTuyeckas reoMeTpus 15 https://resh.edu.ru/
IT
2 OBTOPEHe, 0606H16HI:I€ 1 15 https://resh.edu.ru/
cucTeMaTH3alys 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 https://resh.edu.ru/
4 Tena BpameHus 24 https://resh.edu.ru/
I .
5 JIOLA/IU TIOBEPXHOCTU U O0BEMBI 9 https://resh.edu.ru/
KPYTJIBIX T
6 JIBrokeHUs 5 https://resh.edu.ru/
y [ToBTOpenue, oboOIICHNE U 17
cucTeMaTHh3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeNbHbIX
IpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimasi,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

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

[TonsTHSA: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTb;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

MHororpaHH1KH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
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CIICACTBHUA U3 HUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cieactBus U3 HuX. CrocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSAMbIX U IUIOCKOCTEN

N300pakeHue ceueHni mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IIOCKOCTEeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU I[BETAMU

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

MeTton cnefoB st TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN




16

Mertop cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTexceI?I U 3aI1iMCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEH U 3alKCh I1aroB
IIOCTPOCHHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYroJIbHUKOB

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

[TpoBepounas paborta Ne 1 "Axcruombr
crepeomerpuun. Ceuenus"




24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpeLBaroIUecs MPsIMbIE.
[Tpr3HaKkK CKpeIUBaOIIUXCS IPSIMBIX.
[TapannenbHble IpsiMbIE B IPOCTPAHCTBE

25

26

Teopema o CylIEeCTBOBAHUU U
€IMHCTBEHHOCTH MPSMOU MapaieIbHON
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOU
npsimoit. JleMMa o mepeceueHUn
napauIeIbHBIX MPSAMBIX IIIOCKOCTHIO

[TapamiensHOCTB Tpex mpsMbIX. Teopema o

TpEX mapauIenbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPSIMbIX

27

[TapannensHoe npoekTupoBanne. OCHOBHbBIC
CBOICTBaA NMapaJlIeIbHOTO POEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
napaieIbHOW MPOEKINH

28

29

30

31

LlenTpanbHasa npoekuus. Yrou ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXIY IPSAMBIMU

3anauun Ha JO0KA3aTENbCTBO U UCCIICIOBAHHE,
CBSI3aHHBIE C PACITOIOKEHHEM TIPSIMBIX B
POCTPAHCTBE

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
napasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napayuieIbHOCTH IPSIMON U
TUTOCKOCTH

FCOMeTpI/ILIeCKI/IC 3aJa4d Ha BBIYHMCJICHUEC U




JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIIECHUM

33

[MapannenbHas MpoeKIHs, IPUMEHEHHE JIIIS
MOCTPOCHHSI CEUeHUH KyOa n
napauienenunena. CBoncTea
napaJiesienune1a ¥ Mpu3Mbl

34

35

36

37

38

HapanneanLIe IITOCKOCTH. HpI/IBHaKI/I
napaujaCJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa O MMapaJICJIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH, npoxonﬂmeﬁ
qepe3 TOUKY, HC NPUHAJICIKAILYIO JJaHHOM
IUIOCKOCTH M CIIEACTBHUS U3 HEE

CaoiicTBa napajyIeNbHBIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX [IEPECEUEHHUS IPU
MIEPECEUCHNH JABYX MapaJUICIbHBIX
IJIOCKOCTEN TPEeThEN

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX MPSAMBIX,
3aKJIF0YEHHBIX MEXy apajieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHHUH MTPSIMOU ¢
JBYMsI TTapaJlJIEbHBIMU TNIOCKOCTSIMU

[ToBTOpenue: Teopema Iludaropa na
IUIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulesenuIe1a

41 Beruucnenue 1yinH 0Tpe3KoB B Ky0e U
IIPSIMOYTOJIBHOM MapajuIeNeIuIe e
[IepnieHIUKYIAPHOCTD NPAMOU U

42 110cKocTH. [Ipu3HaK nepneHuKyIsspHOCTH
IPSIMOM U TNIOCKOCTH
[IepnieHIUKYIAPHOCTD NPAMOU U

43 10ckocTH. [Ipu3Hak nepneHuKyIs[pHOCTH
IIPSIMOM U INIOCKOCTH
Teopema o CynieCTBOBaHUM U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHANKYJIIPHOMN K ITIOCKOCTH

45 [110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX

46 [ImockocTH U nepneHIuKyIIpHbIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

47 [Iepnenqukymnsap u HaknoHHas. [loctpoenue
NEPNEHANKYJIAPA U3 TOYKH HA MPSMYIO

48 [Iepnenukymnsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas
U oOpaTHas)

50 Teopema o Tpéx neprneHAUKYIspax (mpsmas

u oOpartHas)




o1

Yron Mmexay CKpeluBarOIUMUCS IPSIMbIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C

52 MOMOUIbIO NEPIIEHANKYIISPHBIX MJIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE
[Toctpoenue ceuenuii Kkyba, MpU3MBI,

54 IIPaBUJIILHOM MMPAMUJIBI C TIOMOIIBIO
OPTOrOHAJILHOU IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH
CnocoObl OIyCTUTh NEPIEHANKYISPDI:

60 CUMMETpPUS, CABUI TOUKHU IO NapaljIeIbHON
IpsAMOit

61 CnBur 1o HenapaJIeIbHOU MPSAMOH,
U3MEHEHUE PACCTOSHUN
[IpoBepounas pabota Ne 2"B3aumnoe

62 pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae"”

63 [ToBTOpEHME: Yroa M1y NIPSMBIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEeHue: yrom Mexay
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

66

F€OMeTpI/ILIeCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MCKAY MPSAMBIMHA B MHOTI'OI'PAaHHUKAX

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTI'O yIjia

67

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO MEPIICHANUKYISPHBIX IIJIOCKOCTEN

68

69

70

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEN; TEOpeEMa O NMPSMOK
MEPECECUCHUS ABYX MIOCKOCTEN
NEPNEHANKYIISPHBIX TPEThEH IIIOCKOCTH
[TpsMoyronbHbIN napasienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napasuiesenumnena

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjejenuieaa u CJICACTBUC U3 HEe

71

CrepeomeTpHuyuecKkue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX | TJIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha




CKPCIIUBAIOIHNXCA NPAMBIX, PACCTOAHUC
MECXKAY CKPEIUBAOIIUMHACA IIPSAMBIMHA B
MMPOCTBIX CUTYyalIUAX

Paccrosaue oT ToukH J0 IIIIOCKOCTH,

4 paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPEIIHBAIOIIUMHUCSA IPSIMBIMU C IIOMOILBIO
NEePIEeHIUKYJIPHON MIII0CKOCTH
TpéxrpanHsblil yroi, HEPaBEHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbl KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yria

77 OeMeHThI chepruiecKoil reoMeTpuu:
reoJe3NYECKUE JINHNUU Ha 3emiie

78 [IpoBepounas padora Ne 3 "Vrisl u
paccrosiHus"

79 Cucremaruzanus 3HaHul "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

80 IInpamua. Bunel nupamun. I[IpaBunsHas
nupaMua

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [Ipssmoit napaienenunes, NpsMOyroabHbIN
napaenenunes, Kyo

83 Boinmykible MHOrOrpanHuku. Teopema
Olinepa

84 Boinyxkiible MHOTOrpanHuKH. Teopema

Oiinepa. [IpaBunbHbIe U MOTYNIPaBUIbHBIE




MHOTI'OrpaHHUKH

[TpoBepounas padora Ne

85 4"MHororpaHHuku" 1
86 [ToHsiTHE BEeKTOpa Ha IJIOCKOCTH H B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwiio mapamenenunena 1
90 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1
01 Pasnoxxenne BekTopa 1mo 633HC}: TpEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkayisipHOE MTPOU3BEICHUE 1
93 Berunciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMHu 1
96 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 HToroBast KOHTpOJIbHAsA paboTa 1
100 Hrorosas KOHTpOJIbHAS paboTa 1
101 [IpoekTHO-OLIEHOUHAs AEATETbHOCTh 1
102 [IpoekTHO-O1IEHOYHAsI AEATETBbHOCTD 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesibHbIE pecypchl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

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

5 YpaBHeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TNIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX

11 AHaTMTHYECKHE METOIbI pacyéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 dopmyna pacCTOSTHUSA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATax




Haxosnenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 [TpoBepounas padora Ne 1"Ananutudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
pacu€T OTHOLIEHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOIPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI TSI TTOMIAACH, COOOPaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

31

32

[IpoBepounas padora Ne 2"IloBropenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIiIa

33

CrepeomeTpuyeckre 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3a]aul, CBI3aHHbIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB T C HOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOU MPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobpém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

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

42 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMK HAKJIOHHOW MPU3MBI

43 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenue 00bEMOB. Borunicienue
PACCTOSHUS JI0 TIOCKOCTH

47 [IpoBepounas padora Ne 3"O6vEM
MHOTOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroIne UIHHIPIIECKON




IIOBEPXHOCTH

Humuaap. [Ipsmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LHUAIUHIAPA

50 Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. KoHnyc

51 Ceuenue KoHyca IJIOCKOCTHIO,
MapajuieIbHOM IIIOCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUCHUM HWJINHIPA, KOHYCA
CrepeoMeTrpuueckue 3aJaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIWIMH]PA, KOHYyCa

57 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
[UTHHIPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
HWIHHIPOM

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

60 Kacanwne nrapa u cdepsl mrockoctsio. Bua u
n300pakeHue mapa

61 [Tepeceuenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE mmapa

VYpasnaenue chepsl. [Lnomans chepst u eé

62 .
yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpHruecKue 3a1auu Ha

64 JI0Ka3aTeIbCTBO U BBHIUYMCIIEHUE, CBA3aHHBIC
co cepoii U mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpruecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BBIUMCIICHUE, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIJIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
noao0us

68 Paznuanbie koMOWHAIMY TE BpaIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

20 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

71 [TpoBepounas padora Ne 4 "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MpAMOTro HMUJInHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBOH 1 MOTHON MOBEPXHOCTH
KOHYyCa

CrepeomeTpuyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHMEM 00BbEMOB LIMIIMHJIPA, KOHYCA

76

[Mpuknanueie 3axaun mo Teme "OO0bEMBI U
IJI0IaAu oBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMApOBOr0 CEKTOpa

78

[Ipuknanueie 3apa4un mo Teme "OOBbEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX TN

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo100uu.
CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

[TpoBepounas padora Ne 4 "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX TeI"
JBmxeHus npoctpancTBa. OTOOpakeHusl.

JIBrokeHus U paBeHcTBO ¢uryp. Ooume
CBOMCTBA JIBUYKECHUU




82

Buae! n1BukeHMil: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3€pKajJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[Ipeo6pazoBanus mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKCHUS

[TpoBepounas padota Ne 5 "/IBuxenHus
npocTpaHcTBa"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSAMBIX U IJIOCKOCTEW B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cUCTeMaTH3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

88

89

90

Ob6o6uaroree noropeHue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemarusanus 3HaHuii: "BekTopsl B
npoctpaHcTae”

Ob6o6maroriee nopropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maroriee noropenue 11 noHsATHi 1

MeTO0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"
O6o06matomee moBTopeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucreMaruzaius 3Hanuit: "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

HToroBast KOHTpoONbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

HcTopust pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

HpOCKTHO-OL[CHO‘-IHaSI JACATCIIbHOCTD

101

HpoeKTHO-OHeHOqHaﬂ JACATCIIBHOCTD




102

HpOQKTHO-OLIGHO‘-IHaSI JACATCIIBHOCTD

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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