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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPUH, MPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIISAX, MO3BOJSIOIIMX OINKCHIBAaTh W W3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanrue (PyHKITMOHATBEHONH TPAMOTHOCTH, PEICBAHTHON TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOMPOCAM O0YYArOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30oBaTENIbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS ~ cTepeoMeTpuu. Touka, npsmas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBarolmuecs: npsmble. [Ipu3Hakum CckpemumBaromuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpemMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPHEHIMKYJAPHOCTH  JBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienunier, NOPSAMOYIOJIBHBIA — TNApajulesenunes;] ¢  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIDAHHUKM: IIpaBWJIbHAs IpuU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
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,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpaieHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas okojo wwinHapa. Ilepeceuenue cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO YW TEPHEHAMKYISAPHO OCH), CEUYEHHUs KOHyca (MapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. 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

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



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
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYTHX HAyKax, TEXHOJIOrHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUW HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HHU, BOCHIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS ULUBUJIW3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX M YTBEPXKICHUSX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOI TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuszanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacmpelneisTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH YICHAMH KOMaH]bI, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPHUH TPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAU  TIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH IMOHSATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
HCCIIEN0BATh MMOCTPOCHHBIE MOJENIN C UCIIOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJl BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIKCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS] B MHOTOTPAHHUK WIIA TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHSTHUSMHU, CBSI3AHHBIMU C JIBUJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BPAIICHUS: CEYEHUs LIMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
Poccwuiickaa anekTpoHHas
1 BBezenue B crepeoMeTpuio 23 1 wkona (resh.edu.ru)
5 B3anMHoe pacnionoxeHue npsmbIx B 6 1 Poccmickan aNeKTPOHHAA
HPOCTPAHCTBE wkona (resh.edu.ru)
3 [TapannenbHOCTh IPSIMBIX U TVIOCKOCTEN B 3 Poccnickan sNeKTpOHHaA
HPOCTpaHCTBE wkoa (resh.edu.ru)
4 [TepneHUKYISIPHOCTD MIPSIMBIX U o5 Poccuickan aNeKTROHHAA
IJTOCKOCTEMN B MPOCTPAHCTBE Wkona (resh.edu.ru)
Poccwuiickasa anekTpoHHas
5 VYTIIbI U pacCTOSIHUS 16 1 wkona (resh.edu.ru)
Poccuiickan sn1eKTpoHHanA
6 MHororpaHHHKH 7 1 wkosa (resh.edu.ru)
Poccuiickasn aneKTpoHHasn
7 BexTopsl B mpocTpaHcTBE 12 wkona (resh.edu.ru)
g [ToBTOpeHne, 0606IIEHIE U CHCTEMATH3aIIHs c 5 Poccuickan SNeKTPOHHAA

3HaHUHU

wkona (resh.edu.ru)
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Poccuiickada an1eKTpoHHanA
1 AHanuTuyecKas reoMeTpus 15 1 wkona (resh.edu.ru)
) TTosTopenue, 0606meH e 1 5 . Poccuinckas anekTpoHHas
CUCTEeMaTHU3alus 3HAaHUI Wona (resh.edu.ru)
Poccuiickasn 31eKTpoHHan
3 O0BEM MHOTOTpaHHUKA 17 1 wkona (resh.edu.ru)
Poccuiickasn 31eKTpoHHan
4 Tena Bpaenus 24 1 wKosa (resh.edu.ru)
5 [Tnomaanu moBEpXHOCTU U OOBEMBI 9 1 Poceninckan SNeKTpoHHaA
KPYTIBIX TeT wkona (resh.edu.ru)
Poccuitckan sneKkTpoHHas
6 JBrokeHust 5 1 wkosa (resh.edu.ru)
, TosTopere, 060GMIeHN e 1 . , Poccuiickasn 31eKTpoHHan
CUCTEMaTHU3alis 3HAHUM Wwkona (resh.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha

PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX MTPAMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoMTydeHHBIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbBIMH IBETaAMHU

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CeYeHUM Pa3sHbIMHU IBETaAMU

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHus moaydeHHbBIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHU

15

Mertopa cie10B Uil HOCTPOCHUS CEUCHUH.
CBolicTBa niepece4eHnii NpsSIMbIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKkam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIKCh 1IaroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazBuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonrtponbHas pabora "AKCHOMBI




crepeomerpun. Ceuenus"

24

25

B3anmHoe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpelMBaroLUIecs MpsMBbIE.
[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

26

27

28

29

[TapannenpHOCTB Tpex npsMbIX. Teopema o
TpEX NmapajuleabHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MapaJlIEJIbHOTO IIPOCKTUPOBAHMUSL.
N300pakenue pa3HbIX GUryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3amaun Ha J0Ka3aTeJIbCTBO U UCCIICIOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamenbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUICIbHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMON U
IIJIOCKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YePTEkKE U
napajuieJIbHOTO Apyroi npsiMoi. Pacuér
OTHOLUEHUH

33

[MapannenbHas MpOEKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele iockocty. [Ipusnaku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOIAILEH
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX NIEPECEUEHHUS IPU
[IEPECCUCHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TpeThen

CBoiicTBa mapaysienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleabHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH NTPSMOM ©
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSIMU

38

[ToBropenue: Teopema [Tugaropa Ha
TUIOCKOCTH




IToBTOpEHME: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napajulielenune1a

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TapajuIeyIeIuIe e
[IepneHuKyISIPHOCTD MPSAMOM U IUNIOCKOCTH.

42 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMON U
IJIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [1110CKOCTH ¥ IEPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47 [Tepnenaukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 Ilepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIISAPA U3 TOYKU HA NIPSAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHaAnKyIApax (mpsmas

u oOpaTtHas)




o1

Yron Mexay CKpeUMBAOIUMUCS PIMbIMHU

[Touck neprneHaAUKyISIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUWJILHOM MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH
ITocTpoeHue ceuenuii kyba, Npu3Msl,

95 [IPaBWJIbHOM NMUPaMUAbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO IJIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTh HEePIEHANKYISAPDIL:

60 CUMMETpHUS, CIABUI TOUKHU IO NapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOH,
U3MEHEHUE PACCTOSHUN
Konrtponsnas padora "B3anmuoe

62 Pacroj0KEHUE NPSAMBIX U IUIOCKOCTEN B
npoctpaHcTae"

63 [ToBTOpEHUE: yroy MexIy NpsSMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS YyTIJId
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYJISIPHBIX ITIOCKOCTEN

68

69

70

[Ipu3Hak nepneHMKyJISpHOCTH MIJIOCKOCTEN;
Teopema O IPsIMOM NepeceUeHus IByX
IIJIOCKOCTEN MEPIIEHINKYJIISIPHBIX TPETHEN
IJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuieJIienuneaa

TeopeMa 0 JUuaroHaji npsiMmoyroJibHOro
Iapajijiejacnuiicqa U CJICACTBUC U3 Hee

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIAECS TIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha




CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHUBAOIIUMUCSA IIPAMBIMU B
IMPOCTBIX CUTYAalUAX

PaccrosHue oT TOUKH J0 IINIOCKOCTH,

4 paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIINUMHUCS IPSIMBIMU C IIOMOILBIO
MEPIEHIUKYISIPHOM MJI0CKOCTU
Tpéxrpannslii yroj, HEpaBEHCTBA IS

76 TpexrpaHHbIx yrio. Teopema Iludaropa,
TE€OPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIila

77 DneMeHTH! cPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtuszanus 3HaHui "MHOrorpaHHuK U
€ro 2JIeMEHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbpHas npusma

82 [IpssMo#t napaienenunen, NpsMoyroJIbHbIN
napaiesnenunes, Kyo

83 Brinykiible MHOTOrpaHHUKH. Teopema
Ditnepa
Brinyxiible MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiIbHBIC U TIOJYIPABUIIHHBIC

MHOTI'OIrpaHHUKHA




85 KonrponsHas pabora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamnenenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxenue BekTopa 1o 6a31/1<:3v/ TPEX 1
BEKTOPOB, HE JISKAIUX B OHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mex. 1y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTU3aIs 3HaHUH 1
100 HToroBasi KOHTpOJIbHAsA paboTa 1
101 Hrorosast koHTpoapHAs paboTa 1
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

No 1/ T Hara
°n/m eMa ypoka Kourpoabubie IIpakTuyeckue
Bcero U3Y4YeHUs
padoThbI padoThbI
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH Yyepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeneHne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MIporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmyna pacCTOSHUS OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAXxX




Haxoxnenue paccTossHUM OT TOUKHU 110

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU J10
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHTtposbHas pabota "AHamuTHyeckas
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 TPSIMBIEC U TJIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
pacu€T OTHOLIECHUI

91 [TapannenbHble NpsSAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMHU
[TepnienauKymsIpHBIEC TIPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHHIC TIAPhI IEPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TpeX MepHeHINKYIsIpax

24 [lepnienquKynAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHuE: IO MHOTOYTOJIbBHUKOB,

(dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nonoous

26

27

28

[ToBTOpEHME: IIOMIAAX MHOTOYTOJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o00us

[ToBTOpEHME: IIOMIAAX MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHnii MHOTOTPAaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTponsnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yIJIa

33

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

34

35

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

O06BEM npsAMON TIPU3MBI

36

CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

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

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

42 CrepeoMeTpHUECKUE 33]]a9H, CBSI3aHHBIC C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSTHUS 70 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOIOTrpaHHHKaA"

48 Hunuaapudeckasi MIOBEPXHOCTD,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBou HUIMHID.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIeIbHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckre 3ajaun Ha

55 JIOKa3aTeILCTBO U BLIYHCIICHHE,
MOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
LUIHHIPOM

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

60 Kacanwne mrapa u cdepsl miockoctsio. Bua un
n300pakeHue mapa

61 [Tepecevenue cdepsl U mapa ¢ MI0CKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

Ypasuaenue chepsl. [Lnomans chepst u eé

62 .
yacten

63 Cummetpus chepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

66 [Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSIMOTO ITUJIMHAPA




73

Brruncnenne 00bEMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpUyecKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Ipuknanueie 3anaun mo teme "OO0BbEMBI U
IJI0IIaAu OBepXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomank chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IApOBOI'0 CEKTOPa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOLIEHUS MEKITY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEll

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenust u paBeHCTBO (huryp. OOmime
CBOMCTBA JBHKCHUH




82

Buapl n1BukeHHil: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHUS, 3epKaIbHasI
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanust mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKCHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee noBropenue 11 moHsTHN U
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

O6o06matomiee moBTopenue 11 moHsTHii 1
MeToJ10B Kypca reometpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

88

89

90

Ob6o6uaroree nopropenue 11 noHsATUit 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npoctpaHcTsae”

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOIpaHHHUKa"

Ob6o6maroree noropenue 11 noHsATHi 1

MeTO10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3Hanuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6maromee moBropeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucreMarusaius 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"
O6o06maromee moBTopeHue 11 moHsaTH 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

HtoroBast KOHTpoONbHAs paboTa

94

95

96

Wrorosas koHTposibHasA paboTa
IToBTOpEHHKE, 0000IIICHUE 1
cHUCTeMaTH3als 3HaHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI




Wcropus pa3BuTus CTEPEOMETPUM KaK

101 HAyKHW U €€ pojib B PA3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA
HcTopust pa3BUTHs CTEpPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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