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MHNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBHsIeTCS OMHMM W3 0a30BbIX KYpPCOB Ha YpPOBHE CpEIHEro
o011iero 00pa3oBaHus, TaK KaK 00ECIEYMBACT BO3MOKHOCTh U3YUCHUS AUCITUTLIINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB TYMAaHUTApPHOTO IIUKJIA.
[TockonpKy  JOrMYecKoe  MblIUIeHHe,  (opMupyeMoe TNpU  U3YyYEHUU
0OyJaromMUMHUCS TTOHATHHHBIX OCHOB I€OMETPHUH, IPHU JO0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIEMOYKHU JIOTUYECKUX YTBEPXKICHUH MPU PEIICHUH FeOMETPUUYECKHUX
3aJla4, YMEHHME BBIJIBUTaTh W ONPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL MIPU PEIICHUU 33/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

[lenb ocBOEHUS IporpaMMbl yaeOHOTO Kypca «['eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS TMpH
M3YyYECHUHM T€OMETPUH, KaK COCTAaBISIONICH MpeaMeTHOM obnactu «MareMmaTtuka u
nHpopMaTHKa»  4Yepe3  OOeCIIeYeHHE  BO3MOXXHOCTH  IPUOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIYOOKMX TEOMETPUYECKUX 3HAHUW W JACHCTBUH,
crielu(pUIHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIICIIHOTO MPOo(hEeCCUOHATBLHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpyopuTeTHRIMU 3aladaMyd Kypca TE€OMETpUM Ha YriIyOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

paciIMpeHyue MpeaCcTaBiICHUs O TeOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dhopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MaTEMaTUYECKUX MOJEISIX, MO3BOJIAIONIMX OINKHCHIBATh U HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAKOLIETO0 MUPA, 3HAHUE MOHATHITHOTO almapara mno pasieiy
«CrepeomMeTpus» yueOHOr0 Kypca T€OMETPUH;

dbopMupoBaHUE€  YMEHHUSI  BJIaJIcTh ~ OCHOBHBIMM  TIOHSTHUSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPHUMEHSITh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHIAPTHBIC CITIOCOOBI peIeHUs 3a/1a4;

dbopMupoBaHUE YMEHHUs PACIIO3HABATh HA YepTEekKaX, MOJICTSAX U B peaIbHOM
MHUpE MHOTOTPAaHHUKHM M TeJla BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUECKHUE
MOJIENH;

dbopMHpoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TeOopuil, (POpMUPOBAHUE TMOHUMAHUS POJIM AKCHOMATHKU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIIAJIeTh METOJIaMH JI0Ka3aTeJIbCTB W aJrOPUTMOB
pelieHns, yMEHUs UX NPUMEHSTh, MPOBOAUTH JIOKAa3aTeIbHbIE PACCYXICHUS B
X0JI€ PEIICHUS] CTEPEOMETPUUECKUX 3a7a4 U 3aJ1ay C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMHUpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB  IpHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPKJIEHUN U POJIM aKCMOMATUKHU B MPOBEACHUU
JEAYKTUBHBIX PaCCy>KJICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWUE WHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEHW 00yJaronIuXcsl, TO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIBCKAX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpPECa K U3YUCHUIO TEOMETPUH;

dbopmupoBanre (HYHKIIMOHATFHOW TPaMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHMsI pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YYCHUU IPYTUX
y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUSl PEATbHBIX CHUTYyalllil, MCCIECJOBAaHMUS TOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALINU TTOJTyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBisroTcs:  «lIpsiMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukm», «Tena  BpameHus», «BekTopel HW  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «JIBIKEHUS B TPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIYyOJIEHHOM ypOBHE OOYy4YeHHUS B
10-11 kyaccax, OTHOCUTCSI KO BCEM COJIEP>KATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHUYECKMX YMEHHH  pacmpeaenseTcs He TOJIbKO IO
COJIEp>KaTENIbHBIM JIMHUSM, HO U TI0 Tojam obydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOil paboueit
MPOrpamMMBbl, pacnpeneNéHHbIM MO TojaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM O0yUaroIIHecs
oOpamaiich HEOAHOKPAaTHO. TO TMO3BOJSET OPraHW30BaTh  OBJIAJCHHUE
reOMETPUYECKUMHU MOHITUSMH U HaBBIKAMU MOCIIEA0BATEIBHO U OCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacIIupsisa U YIriIyOoJiss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon K M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
UHAMBUAYAJIbHBIX 00pa30BaTENbHBIX IPOrpaMM, O0OECHeYuTh YriyOJaéHHOe
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCA K MPOJOJDKCHHIO HM3yYeHUST MaTeMaTHKH C
yaétoM BBIOOpa Oymymiei mpodeccun, oOecrednBas MPEEeMCTBEHHOCTh MEXIY
oO1M U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHoro kypca «l'eomerpusi» Ha yriyOinEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hememo), B 11 xmacce — 102
yaca (3 yaca B HE/IeJIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUHM:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielibHble W CKpellMBaroluecss npsimble. [Ipu3Haku CKpelmumBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B IMIPOCTPAHCTBE: NapalielIbHbIC
IPSIMBIE B POCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSAMBIX, IAPAIIIEIBHOCTD MPSAMOU
u 1uockocT. [lapannenbHoe W LEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHue
¢uryp. OCHOBHbIE CBOMCTBa MapajJICIbHOTO MNpOeKTHUpoBaHUs. W300paxenue
buryp B nmapajiesibHOW MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKIy MPSAMBIMU B IIPOCTPAHCTBE. [lapaimienbHOCTh MIIOCKOCTEN: NapalielibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IJIOCKOCTEN. [Ipocrenmmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’Jp, NapajuleJenumne],
IIOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M TUIOCKOCTH: NMEPNEHNKYJIIPHBIC MPSMbIE B
MIPOCTPAHCTBE, NPSMBIE MapaJUICIbHbIE W TEPNEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOW M IUIOCKOCTH, TeopeMa O NpsSMOM
NEPIEHANKYIIIPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (Uryppl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  ITUIOCKOCTEH: TNPHU3HAK  IEPHNEHIMKYJISAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TpEX MepHeHAUKYIIsIpax.

VYribl B IPOCTPAHCTBE: YroJl MEXJY IPSIMOM M INIOCKOCTBIO, IBYI'PAHHBIN
yroJi, JJUHEWHBIN YroJl ABYTPAHHOTO yriia. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBOICTBa IUIOCKHX YIVIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JIBYTPaHHBIX YTJOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKHu

Buibl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrosjapHas
npusMa, npsiMasi 1 HakJIOHHasl MpU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTb MPU3MBIL.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICJIECIANE] W  €ro0  CBOMCTBA.
Kparuaiimmne 1myTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrompHas mnHupamuza,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa péGep M OOKOBBIX T'paHel
MpaBWJIbHOW mnupamMubl. [IpaBUiibHbIE MHOTOIPAHHUKH: IpaBUIIbHAS MpU3Ma U



IpaBUbHAs IUpamMua, MPAaBWIbHAs TPEyroibHas IUpamMuga M IPABUIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp,
JOAECKAdIP U UKOCADIP.

Bbluncienne 3J1€eMEHTOB MHOIOTPAaHHUKOB: pEOpa, JIuMaroHaid, YIJIbL.
[Tnomans OOKOBOWM IMOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH TPSIMOU IPU3MBI,
IUIOIIAJb OCHOBAaHMH, TeOpeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MHUPaMUIBL,
TEeopeMa O IIOIAAN YCEUYEHHON MMPAMHU/IBI.

CuMmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsI B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenuneaa, CUMMETPHUS MPABWIBHBIX NPHU3M, CUMMETpPHsS IPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOPAMU: CIIOKEHHE
U BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronpHasg  cuctema  KOOpAMHAT B
npoctpancTBe. Koopamnatel BekTopa. CBs3b MEXIy KOOpAMHATaMHM BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXay BekTopamu. CKalipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KJTACC

Tena Bpamenus

[ToHsiTHSA: IIMHAPUYECKAs TIOBEPXHOCTh, KOHWYECKAs IMOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue moBepxHOCcTe. Tema BpamieHwus:
IWIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3auMHoe pacrosiokeHue
chepsl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3oOpaxkenue ten
BpaIlieHusl Ha TIockocTh. Pa3BépTka mummHapa u konyca. Cummetpus chepsl u
mapa.

O6béM. OcHOBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajiesienunena u ciaeactBuss u3 He€. OO0bEM mpsmMoil u
HAKJIIOHHOW MPU3MBI, [IIMHJIpA, TUpaMuabl U KoHyca. O0BEM miapa U m1apoBOro
CeTMEHTA.

KoMOuHanuu Ten BpalieHus W MHOTOTpaHHUKOB. Ilpm3ma, BIHcaHHAs B
MUJINHADP, OMHMCaHHas okojio mwinuHapa. llepeceuenue cdepsl W 1mmIapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIMUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAIlCHUS.

[Inomans MOBEPXHOCTH IUIUHJpA, KOHYyCa, IJIOMaab chepbl U €€ 4JacTeil.
[Tomobue B mpoctpanctBe. OTHOIIEHHWE OO0BEMOB, IUIOMAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpaszoBanue momobusi, romoTeTusi. PemieHue 3amau Ha
IJIOCKOCTHU € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHrii MHOTOTPAHHUKOB UM TEJ BpAllEHUs: CEYEHUS [IUINHApPA
(mapamienbHO Y TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEYEHUS 1Iapa, METObl MOCTPOCHHUS
CEUYEHUI: METOJ| CJIEJI0OB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEepeHoca
CEKYIIIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuyd HaJl BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUA. [IpsMoyrosibHas
cucTteMa KoopauHaT B mpocTpancTBe. Koopaunarsl Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METON TPH PEIICHHH TE€OMETPUUYECKHUX
3a/1ay.

J{BMKEHUS B IPOCTPAHCTBE

JIBrxxenusa npoctpaHcTBa. OTtoOpaxkeHus. [[BukeHus W paBeHCTBO (Uryp.
OOmme cBoOWCTBAa NBWKCHHWA. BHIbI JIBWKEHUW: TapajUICbHBIA TIEPEHOC,
LHEHTpaJbHasl CUMMETPHUS, 3€pKajibHas CHUMMETpPHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IIJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUUCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMNPOCHI W JPYroe), yMeHue
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSMY ¥ Ha3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUHCKOW MaTE€MAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYrMX HaAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUICKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAyKH M JEATEIIbHOCTbIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHUM, BOCTIPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) pusnyeckoe BocnMTaHUE:

chOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHUH U
OTJIbIXa, PEryisapHas (U3NYecKass aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocnuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpEC K
pa3nuuHbIM  cpepam  MPOoPECCUOHATIBHOW  JIESITEBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeld mpodeccur U pealM30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTH4eCKOMY  OOpa3oBaHUIO U



caM0OOOpa30BaHUI0 HAa TPOTSHKEHWU BCEHW JKM3HM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUYECKUX 3a/1a4 MaTeMaTHYECKOW HaPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKONM  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-?PKOHOMHYECKHUX IMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COLIMATIBLHOU
Cpe/ibl, 0OCO3HaHUE II100AIBHOTO XapaKTepa YKOJIOTHUYECKUX MPo0JieM, OpUEeHTAIUS
Ha TIPUMCHCHHE MaTEMAaTHYECKUX 3HAHUW IS peIIeHHWS 3amad B 00JlacTH
OKpYXaroliel Cpepl, IJIAHUPOBAHUE IIOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN JIISI OKPYKAIOIIEH CPELBI;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OONIECTBEHHOW  MPAKTUKW, TMOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeloBEUeCKOW MAesATebHOCTH, JTaroB €&
Pa3BUTHUS M 3HAYUMOCTH JUIsl DPa3BUTHS I[MBUJIU3AIUH, OBJAJEHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KYJIbTYpOM KakK CpEJICTBOM TO3HAHUS MHpA,
FOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Ba3oBble Jjoruyeckue aAeiicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHWH MEXAYy TMOHITHAMH, (QOPMYIUPOBATH
OMNpeJeNeHUs MOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKaAUY,
OCHOBAHUS /J1s1 000OIIECHNUS ¥ CPAaBHEHUS, KPUTEPHH MIPOBOJUMOTO aHAJIH3a;

BOCIpUHUMATh,  (OPMYyJIUPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AUHUYHbIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIOJACHUIX U YTBEPKIACHUSX, MpeIaratb KpUTEpHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUMIA;

JenaTh BBIBOABI C MCIOJBb30BAaHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss Y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MNOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIbHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTeabcKne 1eiicCTBUS:



HCIIOJIb30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKAA WHCTPYMEHT ITO3HAHMUS,
dbopMynMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTHUBOpEUUE,  MNpoodsieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO 00BEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBICHUSIMHU, TTPOIIECCAMH;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIIECHUS M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOIO  HAOJIOJCHMS, HUCCJIENIOBAaHMS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IMpPOIECCa, a TAaKXKE BbIIBUTATh
MPEIOJIONKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBIBJIATE AehUIMTH MHPOPMAIUH, JAaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIPOC U IS pEUICHUS 3a]1au;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH WH(OPMAIUIO PA3IUYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEJCTABIATh €€ B PA3NMYHBIX (POpMax,
WJLTFOCTPUPOBATH TpadUUECcKH;

OLICHUBATh HaJIEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE e CTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS IO XOAYy PELICHUS 3a7a4dH,
KOMMEHTHPOBATH IOJy4CHHBIN PE3yJIbTAT;

B X0j€ 00OCYXJEeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY OOCYXaeMOU TEMBI,
npoOJemMbl, pelaeMod 3a7aud, BbBICKA3bIBaThb WJIE€H, HAIIEJICHHbIE Ha TIOMCK
peleHnsl, COINOCTABIATh CBOU CYXACHUSA C CYXICHUSAMHU APYTHX YYaCTHUKOB
uanora, oOHapy»XKMBaTh pa3jMuuMe W CXOJCTBO IMO3ULHUN, B KOPPEKTHOU (opme
(GbopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIECI0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QoOpMaT BBICTYIUIEHHS C Y4ETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUN.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBUA
Camoopranusanus:



COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO pEIICHUs C
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI pEIICHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKCUd KaK  OCO3HAHUS
COBEpIIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, X PE3YNIbTATOB, BIAJIETh
crocobaMu CaMOIIPOBEPKHM, CAaMOKOHTpPOJS Ipoliecca M pe3yjbTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auH;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX,
HalJIEHHBIX OIMMUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

MOHUMATh ¥ HCIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHIUBUIYATbHON
paboThl mTpU pelIeHUH Y4YeOHBIX 3a7ad, MNPUHUMATh IeJdb COBMECTHOMU
JeATEIbHOCTH, IJAHUPOBATh OPraHMU3AlMI0O COBMECTHOM pPabOThI, pacrpeneisiTh
BUJIbI PabOT, JOrOBapuUBaThCs, OOCYX JaTh MPOLIECC M pe3yJabTaT padoOThI,
0000111aTh MHEHHS HECKOJILKHUX JTIO/IEH;

y4acTBOBaTh B TPyNMNoOBBIX (opmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMH UJ€HAMH KOMAaHIbI, OIICHHBATh
KAaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuicst HAy4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSITHUSMH CTEPECOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MaTEeMaTHUECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU W CJEACTBUSI M3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1aY;

e KJACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MMPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKAY NPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOIPAHHHKOB (IIpU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajienenune, Kyo);

e KJaccUPUUUPOBATH  MHOTOTPAHHUKHM,  BBIOMpass  OCHOBaHUSA  JJIs
KJaccu(puKaIuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napajiesibHOE, LHEHTPaJIbHOE u OpTOTOHAJIBHOE
NPOEKTUpPOBaHUE (PUTYp HA IIJIOCKOCTH, BBIMIOJHITH W300paKeHUsT QUryp
Ha TUJIOCKOCTH;

e CTPOUTHh CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MUpaMKJIa), TEOMETPUIECKHUX TEJl C TPUMEHEHUEM (HOPMYIT,;

e CBOOOJIHO OMEPUPOBATH MOHSITUSMHU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHMMETPHUU
uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpam U
KOOpAMHATaM B IPOCTPAHCTRE;

e BBINOJIHATH ACHUCTBUS HAJ[ BEKTOPAMU;

e pelath 3a4a4d Ha JI0KA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH NPOCTEUIIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPEOOPA30BBIBATH M HWHTEPHPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWA HA TMPAKTUKE: CpaBHUBATh U
aHaJM3UPOBaTh PEAJbHbIE CUTyallUH, MPUMEHATh U3YUEHHBIE TMOHATHS B
mpoliecce TIOMCKa pelIeHUusT MaTeMaTU4ecKu  CcPOopMyJIUpPOBAHHON
npo0JieMbl, MOJECIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T'€OMETPHUU,
UCCIIEIOBATh MOCTPOEHHBIE MOJIECNIA C MCIOJIb30BAaHUEM I€OMETPUUYECKHUX
MOHSATUN M TEOpeM, ammapara ajreOpbl, periarh MPaKTUYECKHE 3a/1aydu,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e WMETh MPEJCTABICHUS OO0 OCHOBHBIX ATallax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTu (hyHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiacca oOyJaromuicst Hay4YuTCs:



CBOOOJIHO OIEpPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LWJIMHAPUYECKOM,
KOHUYECKOM U chepuyecKol MOBEPXHOCTSMHU, OOBICHITH CIHOCOOBI
MOJTyYCHUS;

OTIEpUPOBATH MOHATHSIMH, CBA3AHHBIMU C T€JIaMU BPALICHUS: LUITUHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UUWIUMHAP, KOHYC, cepa W IWap) u
OOBSCHATH CIIOCOOBI MOTY4YESHHUSI TEJ BpaLCHHUS;

KJIacCU(PHUIMPOBATh B3aUMHOE PACOJIOKEHUE CPephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O00BEMBI M TUIOIMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHUS,
Tre€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMyT;

CBOOOIHO OINEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OTHMCaHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpAIllCHNUS;

BBIYUCIISTH COOTHOLICHUS MEXK/TY TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEII;

n3o0paxaTh u3ydaeMble (UTYpHI, BBINOJHITh (BBIHOCHBIC) ILIIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OINEpalMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOI cUcTEME KOOPAUHAT;
peniaTh reOMETPUYECKHE 3a/1a4i Ha BBIUMCIICHUE YTIIOB MEXKIY MPSMBIMU
U TUIOCKOCTSIMHU, BBIUMCJIICHHE PACCTOSHUNA OT TOYKM JO TUIOCKOCTH, B
11EJI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;
CBOOOZHO ONEpUPOBATh NOHATHUAMM, CBSI3AHHBIMH C JBHKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHMUIA;

BBIMIOJIHATh M300pa)X€HUsI MHOTOTPAaHHUMKOB M TeJl BpalleHUs MpHu
MApAJUICIbBHOM ~ TMEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3E€pPKAIbHOMU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB W TEJ BPALLEHUS: CEUCHUS LMIMHApA
(mapanienbHO U MEePICHIMKYISIPHO OCH), CEYEHUsI KOHYca (MapasuiesibHbIe
OCHOBAHUIO U MPOXO/ISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;
WCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUIl: METON CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckre (GakTbl IS PEIICHHUs] CTEPEOMETPUUYECKUX
3a1a4, NPEANOJIaraloluX HECKOJIBKO IAaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

pelars 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUWA U
HAXOX/JICHUE TEOMETPUUECKHUX BEJTUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbIE  3HAHWA HA  NPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYAIIMU, IPUMEHSITh U3YUYECHHbBIC
MOHATUSA, TEOPEMBI, CBOMCTBA B NPOLECCE TOUCKA  PEIICHUS
MareMaThuyecku  CHOpPMYyIUpPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUM, HCCIEI0BATh MOCTPOCHHBIC
MOJIEJIM C HCHOJIb30BAHUEM TE€OMETPUUYECKHUX TIOHATUH UM TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKHUE 3aJadd, CBS3aHHBIE C
HAXOXXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsmmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmsbl Bcero Konrpoabrpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anmMHoe pacronioskeHue npsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapaitenbHOCTD NPSIMBIX U INIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [leprieHAUKYISIPHOCTH MPSAMBIX U o5
IJIOCKOCTEH B MIPOCTPAHCTBE
5 Vbl U pacCTOAHUS 16
MHororpanHuKu 7
BekTopsl B mpocTpaHcTBe 12
8 HOBTOPGHI/I@, 000011IeHNE U CUCTEMATU3ALMS 5 9
3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0




11 KVIACC

KosnuecTBo 4acos JIeKTPOHHbIE
No 11/m HaunmeHoBaHMe pa3/ie/ioB U TeM Korrrponsrere  Tpakriseckue (uudgposbie)
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThI pecypes:
1 AHanuTH4ecKasi FeOMETpHs 15 1
5 [ToBTOpEHME, O606H16HI:I€ u 15 1
cucTeMaTH3alys 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaan MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TeJ
6 JIBro>keHUs 5 1
7 [ToBTOpEHME, O606H16HI:I€ u 17 5
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TpaBUIIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpsIMBIX (OTPE3KOB), CEPEINHBI OTPE3KA

KoaunuecTBo yacoB

KonTtpoJsbHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
uudgposbie
o0Opa3oBaTe/IbHbIE

pecypcbl

[loHsATHA cTepeomeTpun: TOUKA, IIPsMa,
TUIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIE
MpaBUIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, IMapajlUICIIbHBIX IPAMBIX
(0oTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKaromyecs npsmas ¥ miocKoCTh;
TIOJTYTIPOCTPAHCTBO

[TonsATHA: nepecekaroLuecs MI0CKOCTH,
IepeceKaronyecs npsmas 1 iocKoCTh;
HOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOIUX 00OHEKTOB

MHororpaHHuKH, H300paKeHne
HPOCTEHIITNX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBbIE




CIICOCTBHUA U3 HUX

AxcuoMel CTCPCOMCTPHUHU U TICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3aaaHus
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O603HaueHus NPSAMbIX U TUIOCKOCTEN

10

N3obpaxenue ceyeHnii mupamMubl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pé€bpa. M3o0paxkeHue nepeceyeHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

11

12

13

N3o6paxxenue ceueHuit nmupaMmusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepeceyeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHH Pa3HBIMH LIBETAMH

N3o00pakenue ceueHuit nmupamMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOASAT Yepe3 X
pé€bpa. M3o00pakeHue nepecedcHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpamnBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU [IBETAMU

N300paxeHue cedyeHu mupamMmuibl, Kyoa u
PHU3MBI, KOTOPBIC TIPOXOISAT Yepe3 X
pé€bpa. M3o00paxxkeHue nepeceyeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MIOCTPOCHHBIX CEYCHUN Pa3HBIMHU I[BETAMHU

14

Mertogz ciaenoB U HOCTPOCHUS CEYEHUI




15

Merton cienoB 1Sl MOCTPOSHUS CEUSHUH.
CBolicTBa NepeceyeHU MPSIMbIX U
IIJIOCKOCTEMN

16

17

18

19

20

21

22

Mertoz ciie10B AJis MOCTPOCHUS CEUCHUN.
CBolicTBa NepeceyeHU MPSIMbIX U
IJIOCKOCTEMN

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOCHUS

[TocTpoenue ceueHuii B nmupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aMUCh I11aroB
MOCTPOCHUS

IToctpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX ‘IepTe)Keﬁ " 3aI1MCh 11aroB
HOCTPOCHHSI

IToctpoenue ceueHnii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcef/'I " 3aIlliMCh HI1aroB
IOCTPOCHHSI

[ToBTOpenue mianumerpun: Teopema o
IPONOPIMOHATBHBIX oTpe3Kax. [Tomodue
TPEYTrOJIbHUKOB

[ToBTOpenue mnanumetpun: Teopema
Menenas. PacdeTsl B CEUEHUAX HA
BBIHOCHBIX 4epTexax. Mctopust pa3BuTHs
IJIAHUMETPUU U CTEPEOMETPUHI




23

24

KonTponbHas pabora "AKCHOMBI
crepeoMerpun. CeueHus"

B3anmHOe pacnosioxeHue npsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsaMele. [Ipu3zHaku ckpermBarommxcs
npsaMbIx. [lapannensHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSAMOM MapaienbHON
JTAaHHOW MPSIMOM, IPOXOAAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKalllell Ha JaHHOH
npsmMoin. JleMma o nepeceueHumn
napajuieIbHbIX MPSAMBIX MIJIOCKOCTBIO

26

[TapaimensHOCTH TpeX NpsAMbIX. Teopema o
TPEX MapajuleNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

27

[TapaiutennbHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA MapalIeIbHOTO
npoekTupoBanus. M300pakeHne pasHbIX
¢buryp B mapamienbHON IPOEKINUN

28

IlentpanbHas mpoekuus. Yroi ¢
COHANpPaBJICHHBIMU CTOPOHAMHM. YTOII
MEX1y NPSIMbIMU

29

30

3amauy Ha IOKA3aTeabLCTBO U
HCCIICIOBAHUE, CBSI3aHHBIE C
pPacIoJIOKEHUEM TIPSIMBIX B POCTPAHCTBE
[TonsTHS: MapaIeIbHOCTh IPSIMOM 1
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
MapayIeIbHOCTH MPSMOM U TUIOCKOCTH.




31

32

33

34

CBolicTBa NapauIeIbHOCTU IPSIMON U
IUIOCKOCTH

FeOMeTpI/I‘IeCKI/Ie 3aJa4 Ha BBIYHUCIICHUC U
JI0Ka3aTeNIbCTBO, CBSI3AHHBIC C
NapajuIeIbHOCTHIO TPSIMBIX M TUIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoenue cevueHust, MPOXOIAIIETO YEPE3
JaHHYIO IIPSAMYIO Ha YEPTEXKE U
MapayieabHOTO IPYTron npsAmoil. Pacuér
OTHOLUEHUH

[TapanensHas npoeKuus, IPUMEHEHUE
JUIsl TIOCTPOEHUSI ceueHU Ky0a u
napauienenunena. Ceoicraa
napajuiesienune1a u Ipu3Mbl

[Tapannensueie mnockoctu. [Ipuznaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEN

35

Teopema 0 nmapamiebHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAIIECH
yepe3 TOUKY, He IPUHAAJICKAITY IO JAaHHOU
IJIOCKOCTH M CIEACTBHUS U3 HEe

36

CBolicTBa napajuIeIbHBIX INIOCKOCTEN: O
NapaJUIEJIbHOCTH IIPSIMBIX I1EPECEUCHUS
IIPY [IEPECEUEHUH JIBYX NTapaJlJICIIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapawieNbHBIX IIOCKOCTEH: 00
OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapajlieIbHBIMU
IUIOCKOCTSIMH; O IEPECEUEHUH TIPSMOH C©
JBYyMsl IapaJIEIbHBIMU INIOCKOCTSIMH




38

39

40

[ToBTopenue: reopema [Mudaropa na
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPsIMOYTOJILHOTO
napajuliesenumne1a

41

Boruncrienue niauH OTpe3KoB B KyOe 1
MIPSIMOYTOJIBHOM TapajuieIenuIe/ e

42

[IeprieHIMKYIAPHOCTH NPSAMOU U
miockocty. [Ipru3nak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

43

[IeprieHIMKYIAPHOCTH NPSAMON U
mockocty. [Ipru3nak
NEPIECHIUKYJIAPHOCTU IPIMON U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K MIIOCKOCTH

45

46

[I;mockocT M nepreHIuKYJIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u MNEPNCHAUKYIISIPHBIC UM
MMPSAMBbIC B MHOT'OI'paHHUKAX

47

[lepnieHuKyIsIp 1 HAKJIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUYKHA Ha
IPSIMYIO

48

[IeprieHIUKYISAp ¥ HAKIIOHHAS.




[TocTpoenue neprneHAnKyIspa U3 TOUKU Ha
IpSAMYIO

Teopema 0 TpE€X nepneHANKYISIPAX

49
(npsimas u oOpatHasi)

50 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
(npsimast u oOpatHas)

51 VYromn Mexay CKpeluBaroIUMUCs
IPSIMBIMU
[Towck nmepreHANKYISIPHBIX MPSIMBIX C

52 MOMOUIbIO NEPIEHANKYIISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenunii kKyoa, MPU3MBI,

54 MPaBUIILHON MUPAMHJIBI C TTIOMOIIBIO
OpPTOTrOHAJILHOU MPOEKIIMH
[Toctpoenue ceuenuii Kyoa, mpU3MBI,

55 MPaBUIILHON MUPAMHJIBI C TIOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
CumMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO MI0ckocTu. Ilnockoctu
CUMMETPHI B MHOTOI'paHHHUKAX

57 [Ipu3Hak nepneHAUKyISIPHOCTH MPSIMOH U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUIN OT TOYKH [0 IJIOCKOCTH

59 IIpaBunsHbIE MHOTOTpAaHHUKH. Pacyér
pPaccTOSIHUN OT TOYKH JI0 INIOCKOCTH

60 Crioco0ObI ONyCTUTD MEPIIEHAUKYIISPHI:




61

62

CUMMETPHS, CABUT TOUKH 110
napasiebHON TpsIMOi

CnBur no HenapasuieabHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

Kontponbhas padora "B3anmuoe
PacIoJIOKEHUE NPAMBIX U IUIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: yron Mex 1y NpsMbIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yTOI MEKITY
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTrpuueckre METOIbl BHIYUCICHUS
yTia MEXIy MPSMbIMA B MHOTOTpaHHHKAX

66

67

JIByrpansblii yroj. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTIO yria
[lepnennukynspHble miuockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJISIPHBIX MNIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEN; TEOpEMA O MPAMOK
IIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIIAPHBIX TPETHEHN IIOCKOCTU

69

[IpssMOyTOIBHBIN MapauIeenuren; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuienenunena

70

Teopema 0 auaroHanu NpsMOYIrOJIbHOTO




71

72

Mapajjiesenuiica u CJIeaACTBUC U3 Heé

CTepeOMeTpI/I‘-ICCKI/IC " NPUKIIaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOXKCHUEM IPAMBIX U IIJIOCKOCTHU

[ToBTOpEeHME: CKpeNIMBaIOIIUECS MPSMBIE,
napaJuieNbHbIC TIIOCKOCTH B CTaHIAPTHBIX
MHOTOT'PaHHHUKAX

73

[Tapa napajuienbHBIX MJIOCKOCTEN Ha
CKPCHIMBAIOIINXCS IPSAMBIX, PACCTOSAHUC
MEXKy CKpEIIUBAIOIIUMUCS MIPSMBIMU B
IMMPOCTBLIX CUTyallHAX

74

Paccrosaue oT ToukHn J0 IIIIOCKOCTH,
PACCTOSAHUC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brruncnenue paccTosHUN MEXKTY
CKPEIIHUBAIOIIUMHUCS IPSIMBIMHU C
MOMOUIBIO NEPIEHIUKYJIIPHON IIIOCKOCTH

76

TpéxrpaHHsblid yroj, HEPaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TE€OPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO YyTiIa

7

78

DneMeHTHI ChEePUIECKON TeOMEeTPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

KontponbHas padora "Yrisl u
paccrosiHus"

79

Cucremartu3zanus 3HaHUN "MHOTOrpaHHUK
U €ro dJIeMeHTHI"

80

IInpamua. Bunsl nupamun. IlpaBunpHas
nupamuaa




[Tpusma. Ilpsimas 1 HaKJIOHHAs! IPU3MBI.

81 1
[IpaBunbHas mpu3Ma

82 [Ipsmoli napayenenunen, 1
NPSMOYTOJIBHBIN TapaslIeNenuIe], Kyo

83 Beimykiieie MHOTOrpaHHUKU. Teopema 1
Olinepa
Beinykieie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TTOJTYTTPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonrtponbHas padora "MHororpaHHUKH" 1

36 [TonsiTHE BEKTOpa HA TNIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3zHoCTh BEekTOpOB 1

89 [IpaBuiio mapauienenumeaa 1

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

91 BEKTOPOB, HE JISXKALUX B OHOMN 1
IUIOCKOCTH

92 CkansipHO€ NMPOM3BEICHNE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimue 3a1auu ¢ BEKTOpaMHu 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

96 [IpocTeiimue 3agauu ¢ BEKTOpaMu 1

97 [Ipocreiinire 3a1aun ¢ BEKTOpamMu 1

98 O06o01IeHne u cucTeMaTu3anus 3HaHu i 1




99 O060011IeHNE U CUCTEMATH3ALMs 3HAHUT 1
100 Hroroas KoHTpoJbHAsA paboTa 1
101 Hroropas koHTpObHAs paboTa 1
102 O00011IeHNE U cCUCTEMATH3AaLUs 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

KosanuecTBo 4acos JIeKTPOHHbBIE
Mara nudposbie
Nen/m | Tema ypoka Kontpoabnbsie  IlpakTHueckue
Bcero u3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 [ToBTOpenue tems! "Koopaunars! BekTopa 1
Ha IJIOCKOCTH U B MpOocTpaHCTBE"
5 [ToBTOopenue Temol "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncinenue yria 1
MEXy BEKTOpaMH B IPOCTPAHCTBE"
4 [ToBTOpEHUE TeMb! "YpaBHEHHE IPSIMOH, 1
MPOXOALIEH uepes 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJib, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJib, 1
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JInHeiiHbIe HEPAaBEHCTBA, TUHEMHOE 1
[IPOrpaMMUPOBAHHE
9 JIuneliHbIe HEPABEHCTBA, JIMHEUHOE 1
[IPOrpaMMHpPOBAHUE
10 AHanuTHYeCKHE METOBI pacuéTa yria 1
MEXAy IPSIMBIMU B MHOIOIPaHHUKAX
1 AHaNUTUYECKUE METObI pacuéra yria 1
MEXY IUIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 ®opmyJsia pacCTOSIHUSL OT TOUKH J10 1




IINIOCKOCTH B KOOpAWHATaX

HaxoxnaeHnue paCCTOHHI/II\/'I OT TOYKH OO

13
IIJIOCKOCTH B KyOe

14 HaxoxaeHne pacCTositHul OT TOUKHU J10
IJIOCKOCTHU B MPABUIILHON TUPAMUIE

15 KonrtponpHas padora "Ananurudeckas
reometpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METOJT CJIEIOB
CeueHus MHOTOTPAHHUKOB: CTaHIApTHBIC

18 IIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEN

19 [TapasenbHbIC PSMBIC U TUIOCKOCTH
napayyielIbHbIC CEUCHHS

20 [TapasnnenbHble PSMBIC U TUIOCKOCTH:
pacué€T OTHOLIECHUI
[TapannenbHble NPsMBbIE U TUIOCKOCTH:

21 YTJIbI MEX1Y CKPEIIMBAIOIIUMUCS
MPSIMBIMU
[TepnieHIUKYISIPHBIC IPSMBIC U

99 IJIOCKOCTHU: CTaHJIapPTHBIE Maphl
MEePHEeHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSMBIX, CAMMETPHH MHOTOTPaHHUKOB
[TepnieHIUKYISIPHBIC IPSMBIC U

23 IJIOCKOCTH: TEOpeMa O Tpex
MEepPHEeHIUKYISIpax

24 [TepnieHIUKYISIPHBIC IPSMBIC U




25

26

IUIOCKOCTH: BEIYUCIICHHS IJIMH B
MHOTOTpaHHUKAX

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TJI0IA IeH, COOOpakeHHsI TIOT0OMS
[ToBTOpEeHue: muomann
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIOMIA/IeH, COOOpaKEHHS TTOT00MS

27

IToBTOpenue: wiomanu
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
TJIOMIA/ICH, COOOpaKESHHS ITO00MS

28

[lnomany ceyeHnii MHOTOTrPaHHUKOB:
JIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00MS

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00MS

30

Konrtponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

32

O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napajuiesienuresna

3amgaun 00 yABOCHUH Ky0a, O KBaJIpaType
Ky0a; O TPHCEKINH yTiia

33

Crepeomerpuyeckne 3a/1auu, CBI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasuiesnenunesia

34

HpI/IKJIa[[Hble 3aaa4u, CBA3aHHBIC C




BBIYMCIEHHEM 00BEMA IpAMOYT'OJIbHOT'O
nmapauieacnuicaa

35 O0BEM psIMOI TIPU3MBI

36 CrepeoMeTpHuecKUe 3aJa4l, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB IPSAMOM TPU3MBI

37 [Ipukianueie 3a1a4n, CBsI3aHHbBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIIBIO

38 onpenenéHHoro uarerpaia. O0bEmM
HAaKJIOHHOH IPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 ornpenenéHHoro uHrerpaina. O6sEm
TTAPAMH/TBI

40 ®dopmyna o0bEMa mupamusl. OTHOIICHUE
00BEeMOB MUpaMU ¢ OOLTUM YTIIOM

a1 dopmyna o0béMa upamuisl. OTHOIIEHHE
00bEMOB IMUPAMHU/T C OOIITUM yTIIOM

42 CrepeomMeTpuyuecKue 3a1a4uu, CBI3aHHBIC C
00BEMaMU HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpuyuecKkue 3aJ1auu, CBI3aHHbIE C
00BEMaMH TUPAMUIBI
[Ipuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsI3aHHbBIE C 00HLEMOM HAKIIOHHON
MIPU3MBI

45 [Tpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTHUPAMHUIBI

16 [Tpumenenune o0bEMOB. Boruncienue

PACCTOAHUA N0 IMIIOCKOCTH




KontposnbHas padora "O6béM

47 |
MHOTOTpaHHUKA
[unmuaapudeckas MOBEPXHOCTb,

48 o0pa3yronue MUIHHIPHISCKON
MMOBEPXHOCTHU

49 Humuaap. [pssMoi KpyroBou HUIMHAD.
[nomaae MOBEpXHOCTH LWIIMHAPA

50 Konunyeckast noBepxHOCTh, 00pasyronue
KOHMYEeCKoM nosepxHoctu. Konyc

51 CeueHnue KoHyca IIIOCKOCTHIO,
MapajijiesIbHOM MII0OCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomanbe G0KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa

54 [Tnomaas OOKOBOM MTOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA
CrepeomeTrpuueckue 3a1a4n Ha

55 JIOKA3aTeJIbCTBO M BEIYUCIICHUE,
MOCTPOCHUEM CEUCHUN LIUITMHPA, KOHyCa
CrepeomeTrpuueckue 3aJauu Ha

56 JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUN LUITMHIPA, KOHYCa

57 [Ipukianueie 3aqa4n, CBSI3aHHbBIE C
LAITUHIPOM

58 [Ipuknanxeie 3a1a4um, CBSI3aHHBIE C
LHMIHHIIPOM

59 Cdepa u map




60

[Tepeceuenue cdeps! u mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRIO. Bua u n3o0pakenue mapa

61

62

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cdepsl
TUIOCKOCTHI0. Byt 1 m300paxenue mapa

VYpasnaenwue chepsl. [Tnomane chepsl u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTrpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIUUCIICHUE,
CBsI3aHHBIE CO Chepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

65

CrepeomeTrpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIUYUCIICHUE,
CBsI3aHHBIE CO Chepoi U mapoM,
MIOCTPOCHUEM UX CEUYEHHH MIOCKOCTHIO

66

67

68

[IpuknanHeie 3a1a4u, CBSI3aHHBIC CO
chepoit u mapom

[ToBTOpEHHE: OKPYKHOCTH HA MIOCKOCTH,
BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHBLIC
mo100us

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'paHHUKOB

69

3agaum no Teme ""Tena u MOBEPXHOCTH
BpaieHus"

70

3anaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

72

73

KonTponbnas padora "Tena u
MOBEPXHOCTH BpanieHus"

O0béM mumrHIpa. Teopema 06 00bEMe
HpﬂMOFO III/IJ'II/IH]lpa
Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO

ornpenenéHHoro uHrerpaina. O6sEm
KOHyCa

74

ITimomamm OOKOBOI U ITOJTHON
MOBEPXHOCTU KOHYCa

75

CrepeomMeTpuyiecKue 3a/1a4um, CBI3aHHBIC C
BBIYHMCIICHHEM 00BEMOB IIMIIMH]IPA,
KOHycCa

76

77

[Tpuknanueie 3axayun mo Teme "OO0bEMBI 1
JTOIIA/IA TTIOBEPXHOCTEN Ten"

OOBEM 1m1apa 1 MIapoBOrO CEKTOpa.
Teopema 06 06b&me mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1a4u,
CBsI3aHHBIC C BBIYUCJIICHUECM OGLéMOB
1rapa, mapoBOro CErMeHTa M IIapoBOro
CeKTopa

78

[Mpuknanueie 3amxa4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MIapa u
mromabio chepbl. COOTHOMICHUS MEXTY
IJIOLIAISIMU [TOBEPXHOCTEN U 00BEMaMHU
MMOMOOHBIX TEI

79

[TomoOHbIE TENa B IPOCTPAHCTBE.
N3menenue 06bEéMa nmpu mogo0muu.
CrepeoMeTpHUSCKHE 33]]a9H, CBSI3aHHBIC C




80

81

BBIUHCIICHHEM 00bEMOB Tell U IUIOMIAJCH
MOBEPXHOCTEH

KontpomnwHas padora "[1nommau
MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"
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