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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yYarouXCcs IPU U3Yy4EHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAUMBIX JJIs1 YCIEMIHOTO NMPOo(EeCCHOHATBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUMHOIO ariapara o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 3a/1ay;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJIM AKCUOMATHUKU TpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4y C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JTMHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, 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
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYyYaroOUIMXCS K MPOJOJDKEHUIO H3YyUEHHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yvaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, APAUIEIBHOCTD TPEX MPSIMBIX, APAIUIEIBHOCTD IPSAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSITHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Ky0. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi pu3msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNuIe d, CUMMETPHs NPABWIBHBIX IIPU3M, CHMMETpPHUS IPAaBUIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe. M3o00pakeHne Ten BpaimieHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHOBHbIE CBOIicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHIPA, TUpPaMuabl U KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKoJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romoTteTHs. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIAIIME YEpPE3 BEPIIMHY), CEUYEHUS 11apa, METOAbI IOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHuUsA. lIpAaMoyronpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OtoOpakeHus. [[BukeHUs U paBEHCTBO (Quryp.
OOmue cBoiicTBa JBWKEHUM. BuIbl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[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 WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKTAHCKOW UACHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYeCKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYpOM KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl 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 PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
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 IJIOCKOCTEW B IPOCTPAHCTRE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pEUIEHUH MaTEMaTUYECKHX 3a/ad IOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [UIMHAPOM,
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 BEIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpallui HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOHM M HEeSIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MMOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPABHUBATH, AHATU3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KoHnTpoJbHbie
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
https://math-
1 BBenenmne B crepeoMeTpuio 23 1 ege.sdamgia.r1
https://math-
BsaumHoe pacronoxenue npsiMbix B _
2 6 1 ege.sdamgia.ru/
MIPOCTPAHCTBE
N https://math-
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B _
3 8 ege.sdamgia.ru/
MPOCTPAHCTBE
n https://math-
EPIIEeHIUKYISIPHOCTD MPSIMBIX U
4 pricHA vy p p 25 ege.sdamgia.ru/
MIJIOCKOCTEHN B IPOCTPAHCTBE
https://math-
5 VYTIIBI ¥ pacCTOSHUS 16 1 ege.sdamgia.ru/
https://math-
6 MHororpanHuku 7 1 ege.sdamgia.ru/
https://math-
7 BexkTopsl B mpocTpaHcTBE 12 ege.sdamgia.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ KonTpoJbHbIE
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI
pecypchbl
https://math-
1 AHanuTHueckasi reoMeTpust 15 1 ege.sdamgia.ru/
https://math-
[ToBTOpEeHME, 0000IIEHNE 1
2 p ’ H . 15 1 ege.sdamgia.ru/
CUCTEMaTH3aIUs 3HAHUH
https://math-
3 O06BEM MHOTOTpaHHHKA 17 1 ege.sdamgia.ru/
https://math-
4 Tena BpaieHus 24 1 ege.sdamgia.ru/
[Tnomaay moBepXHOCTH U 00BEMBI https.//math:
5 Haa P 9 1 ege.sdamgia.ru/
KPYTJIBIX TeJ
https://math-
6 JIBrokeHUS 5 1 ege.sdamgia.ru/
https://math-
IToBTOpenue, 0600IIIEHNE U
7 p B N 17 2 ege.sdamgia.ru/
CUCTEMaTH3aIUs 3HAHUH
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbie
padoThbI

OcHoBHbIE IpaBUJIa U300paKEHUSI HA PUCYHKE IJIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[ToHsATHS cTEpeoOMETpHUM: TOUKA, NPsMast, INIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE IpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3KA

Ilonstus: MNEPECCKAOIMUECCA IIIOCKOCTH, IICPCCCKAOINUCCA IIpAMaa U
IJIOCKOCTD, IMOJIYIIPOCTPAHCTBO

[MonsTus: nepeceKaromuecs IIOCKOCTH, EpeCeKarONIHecs IpsiMast 1
IUIOCKOCTB; TIOJTyIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHNe MPOCTEUIIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, H300paskeHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMEI CTEPCOMETPHH U TICPBBIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U ICPBBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE ClieICTBUsI 13 HUX. CrocOObI 3aaHus
IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUSI IPSAMBIX U
IIJIOCKOCTEN

10

N306paxenue cedeHnit mupamMuibl, Kyoa 1 pu3Mbl, KOTOPBIE TPOXOJISAT
yepes ux péopa. M3obpaxenue nepeceyeHus MOIyUCHHBIX ITJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEYEHHI pa3HbIMU LIBETaMU




N306paxkenue ceueHnil nupamuabl, Kyoa ¥ MpU3Mbl, KOTOPHIE POXOAST

11 yepe3 ux péopa. M3obpaxeHue nepeceueHust MoaydeHHbIX MTOCKOCTEH.
PackpammBanue OCTPOCHHBIX CEYCHUM Pa3HBIMU LIBETaMU
N306paxkenue ceueHnit nupamuabl, Kyoa ¥ MpU3Mbl, KOTOPHIE IIPOXOAST

12 yepe3 ux péopa. M3o0paxeHue nepeceyeHus moIyueHHBIX III0CKOCTEH.
PackpamnBanue nocTpoOeHHbIX CEYEHUM pa3HbIMU LIBETaMU
N300pakeHne ceueHni mupaMuabl, Kyoa U pU3Mbl, KOTOPbIE IPOXOASAT

13 yepe3 ux péopa. M3o0paxkenne nepecedeHns MOIyICHHBIX TNIOCKOCTEH.
PackparniBanue nocTpoeHHbIX CEYEHUI pa3HbIMU LIBETaMU

14 Merton ciie10B U1l IOCTPOEHUS CEUEHUN

15 Merton crenoB A nocTpoeHus ceueHuii. CBOMCTBA NepeceueHUit
IPSIMBIX U IIJIOCKOCTEN

16 Merton cnenoB Jyis mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U IIJIOCKOCTEMN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEopax.
Co3ztaHue BBIHOCHBIX YEPTEKEN U 3aMCh LIarOB OCTPOCHHUS

18 [TocTpoenue ceuenunii B mupamue, Kyoe rmo Tpém Toukam Ha péopax.
Cozntanue BBIHOCHBIX YepTEXKeH U 3alKCh 11aroB NOCTPOEHHUS

19 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEopax.
Co3nanne BEIHOCHBIX YEPTEXKEN U 3aIUCh 1aroB MOCTPOEHUS

20 [Toctpoenue ceuenuii B mupamuze, Kyoe no Tpém Toukam Ha pEOpax.
CoztaHue BBIHOCHBIX YEPTEKEN U 3alMCh LIarOB NOCTPOEHHUS

21 IToBTOpenue miannMerpun: Teopema 0 TPONMOPIUOHAIBHBIX OTPE3KaX.
[TogoGue TpeyroJbHUKOB

29 [ToBTOpenue mnanumerpun: Teopema MeHnenas. PacueTsl B ceueHusIx Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3BUTHS IIJIaHUMETPUH U CTEPEOMETPUN

23 Kontponsnas padora "Akcruomsl crepeomerpun. CeueHus"




24

B3aumuoe pacnonioxkeHue npsiMbIxX B pocTpancTBe. CKpelmBaronmecs
npsimble. [Ipu3naku ckpenBaronmxcs npsmeix. [lapanenbHbie npsMble
B IIPOCTPAHCTBE

25

TeopeMa 0 CyLIEeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM NapaJlIeIbHON
JIAHHOM TIPSIMOM, MIPOXOAIIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIekKALIEH
Ha JaHHOU NpsAMOou. Jlemma o nepecedyeHuu napajiebHbIX IPSMBIX
IUIOCKOCTBIO

26

27

28

[TapamiensHOCTB TpeX NpsAMBIX. Teopema 0 TpEX NapauIeIbHbIX IPSAMBIX.
TeopeMa 0 CKpenMBarOIMUXCS MPSMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapalljIeIbHOTO
npoekTupoBanus. V3o00paxenue pa3HbixX GUTYp B MapaljieIbHON
MPOEKIIUU

LlenTpanbHas MpoeKIus. YTOJ C COHAIPABIEHHBIMU CTOPOHAMH. YTOJ
MEXTY MPSIMBIMHU

29

30

31

3ajgauu Ha JOKa3aTeNbCTBO U UCCIIEI0OBaHNE, CBSI3aHHBIC C
PAacCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

[TonsiTHS: MapaIENbHOCTh NPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Tpu3Hak napauieaIpHOCTU NPSIMOM U ITockocTh. CBOMCTBA
NapajuIeIbHOCTH MPSIMON U TNIOCKOCTH

FCOMeTpI/IquKI/IC 3aJa4d Ha BBIYMCICHUC U JOKa3aTCIbCTBO, CBA3aHHBIC C
NapaiCJIbHOCTBIO IMIPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBEC

32

[TocTtpoenune ceuenusi, MpOXOIAIIETO Yepe3 JaHHYIO MPSIMYIO Ha YEPTEKE
Y MApaJIEIBbHOTO IPYror nNpamoil. Pacuér oTHomeHum

33

34

[MapannensHas mpoekius, IPUMEHEHUE JJIsi TOCTPOSHUs ceueHui Kyba u
napasuienenunena. CBoMcTBa napajuiesienuneaa u mpu3Mbl

[Tapannensuble miockoctu. [Ipu3Haku napajiienbHOCTH IBYX
IJIOCKOCTEN




TeopeMa 0 MapaJuICJIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH, HpOXOI[SIH.[Cﬁ

35 yepes3 TOUKY, He IPUHAAIESKAILYIO JaHHOW IUIOCKOCTH U CIIEICTBUSA U3 1
Heé
CBoiicTBa mapaieNbHbIX TIOCKOCTEH: O MapaIeIbHOCTH MPSMBIX

36 MIEPECEUCHHUS P TIEPECCUCHUN IBYX MapalIeIbHBIX MIOCKOCTEH 1
TpeTben
CaoiicTBa napauielbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX

37 NPSMBIX, 3aKITIOUEHHBIX MEXKIY apaJlIeTbHBIMU IIOCKOCTSIMU; O 1
nepeceueH  MPsIMOM ¢ ABYMS TapaJJIETIbHBIMU TIOCKOCTSIMH

38 [ToBTopenue: Teopema Iludaropa Ha mIockocTH 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA 1

40 CgoiicTBa Ky0a 1 MPsIMOYTOJBHOIO Mapauleenumeaa 1

41 Boruncnenue 1iaMH OTpe3KOB B KyOe U NPSAMOYToJbHOM Mapajlieienurnee 1

42 [TepnieHIUKYIAPHOCTH MPSIMOM U T10cKOCTH. [Ipr3HaK 1
NEePIEHANKYIISIPHOCTH MPSIMOI M TUIOCKOCTH

43 [TepnieHUKYIAPHOCTH MPSIMOM U T10cKOCTH. [Ipr3HaK 1
HEePIEHIUKYIIIPHOCTH MIPSIMOI U MIIOCKOCTH

44 TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IPOXOISAILEN 1
Yyepe3 TOYKY IPOCTPAHCTBA U MEPIICHINKYIISIPHON K TUIOCKOCTH

45 [TnockocTH U neprneHANKyYISpHbIE UM PSIMbIe B MHOTOI'paHHHKaX

46 [TockocTH 1 NIEPIIEHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHKAX

47 [lepnienaukynsap u HakiaoHHas. [TocTpoeHue neprneHAnKyspa u3 TOUKu 1
Ha MPSIMYIO

48 [leprienaukynsap u HakiaoHHas. [TocTpoeHne nepneHuKyIspa U3 TOUKU 1
Ha MPSIMYIO

49 Teopema o Tpéx mepneHANKYIIApax (Mpsmas 1 oOpaTHas)

50 Teopema o Tpéx nmeprneHANKYIsApax (mpsmas u oOpaTHast)




51

Yron Mmexay CKpeluBarOIUMUCS IPSIMbIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C IIOMOILBIO EPIEHIUKYISIPHBIX

52 .
IIJIOCKOCTEMN

53 OpTOroHanbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuennii Ky(iua, IIPU3MBI, IPABUIILHOU IIMPAMHUJIBI C
IIOMOILBI0 OPTOTOHAJILHOM MPOEKIUHU

55 [TocTpoenue ceuenuit Ky6ua, MIPU3MBI, TPaBUIbHOU MMUPAMU/JIBI C
MOMOILIbI0 OPTOTOHAJIBHON MPOEKIINHU

56 CummeTpusi B TPOCTPAHCTBE OTHOCHUTEINIBHO T1ockocTh. [lmockoctu
CUMMETPU B MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH MPSIMOM U TUIOCKOCTH KaK CJIEICTBUE
CUMMETpUU

58 IIpaBuibHBIE MHOTOTPAaHHUKH. Pacy€T paccToOsiHUNM OT TOYKH 10
IIJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTpaHHUKHU. PacyéT paccTosHUNA OT TOYKH 10
IIJIOCKOCTH

60 CniocoObl OIyCTUTh NEPIIEHANKYISAPbI: CHMMETPUS, CABUT TOUKH 110
HapaJuIeIbHON NPSIMON

61 CuBur no HenapaenbHON IPSIMON, U3MEHEHUE PACCTOSTHUI

62 KonTponbhas pabota "B3anmHoe pacroyioxkeHue npsiMbIX U MII0CKOCTEN
B IIPOCTpaHCTBE"

63 [ToBTrOpeHue: yroyu Mexay NpsMbIMU Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEeHHE: YroyI MKy CKPEIIUBAIOIUMUCSA IIPSMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbI BBIYMCIICHUS YIJIa MKy NPSIMBIMU B

MHOI'OI'paHHHUKaXx




66 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia 1

67 IlepnienquKynsApHbIe I0CKOCTH. CBOMCTBA B3aUMHO NEPIECHIUKYIISIPHBIX 1
IJIOCKOCTER

68 [Tpu3sHak neprneHIuKyJIIPHOCTU INIOCKOCTEN; TeopeMa O IPSIMOU 1
NIEPECEYCHMS IBYX IIIIOCKOCTEHN NEPIEHANKYIISIPHBIX TPEThEH IIIIOCKOCTH

69 [IpsimoyrombpHBII Mapauienenunen; Kyo; n3MepeHusi, CBOicTBa 1
IPSIMOYTOJIBHOTO Tapajuiesenunena

70 Teopema o nMaroHany NpsSMOYroJIbHOTO NapaljiesIeuIea U CIeICTBUE 1
U3 He€

71 CrepeoMeTpuueckre U NPUKIAIHBIE 3aJa41, CBA3aHHBIE CO B3aUMHBIM 1
PacIoI0KEHUEM NPSMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKpelMBaroLUeCs NpsMbIe, apajliebHbIE IJIOCKOCTH B 1
CTaH/IapTHBIX MHOTOIPaHHUKAX

73 [Tapa nmapayienbHbIX IVIOCKOCTEW Ha CKPEIUBAIOIINXCS MPSMBIX, 1
PacCTOSIHUE MEX]Ty CKPELIUBAIOLUIMMHUCS MPSMBIMH B IPOCTHIX CUTYaLUAX

74 Paccrostnie oT TOUKM 10 TUNIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10 1
IJIOCKOCTH

75 Boruncnenue paccTOSHUN MEX1y CKPELIUBAIOIIUMUCS TPSIMbBIMH C 1
MOMOMUIbIO NEPIIEHANKYISIPHON IIIOCKOCTH

76 Tpé€XrpaHHslid yroi, HEpaBeHCTBA I TPEXTPaHHBIX yIJIoB. Teopema 1
[Mudaropa, TeopemMbl KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOTO yTIia

77 DneMeHTHl chepruuecKoil reOMETpUH: reoIe3NUecKre IMHUM Ha 3emiie 1

78 KonTponbhas pabota "Yrisl u paccTostHUS" 1

79 CucremaTtu3zanus 3HaHUN "MHOTOrpaHHHUK U €70 3JIEMEHTHI" 1

80 [Mupamuna. Buas! nupamu. [IpaBunbHast nupamuaa 1

81 IIpusma. IIpamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1

82 [IpsiMoit mapasnenenunea, NpsMOyroIbHBINA IMapauiesenue, Kyo 1




83 Boinykinble MHOrorpanHuku. Teopema Ditiepa 1
84 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbie U 1
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHU
85 KoHnTtposnbhast pabora "MHororpaHHuku" 1
86 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTs BekTOpOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
o1 Pasnoxxenue BexkTopa 1o 6aszucy TpEX BEKTOPOB, HE JISKAIIUX B OJHOM 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrancienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Tpocreiimue 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1
96 [Tpocreiimue 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
98 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1
99 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
100 Wrorosast KoHTpOJbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B 1
npocrpaHcrae”

2 [ToBropenue Temsl "CkaysipHOE TPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpEeHUE TeMbl "BbhruncieHue yria Mex1y BEKTOpaMu B 1
npocrpaHcrae”

4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI, IPOXOAIIECH yepe3 1Be TOUKHU" 1

5) VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1

6 YpaBHEeHHE MJIOCKOCTH, HOPMaJlb, YPABHEHHE MIJIOCKOCTH B OTPE3Kax 1

7 Bekropnoe mpousBeneHue 1

8 JIunelinble HEPABEHCTBA, JIMHEITHOE MPOTPAMMUPOBAHUE 1

9 JIunelinble HEPABEHCTBA, JIMHEIHOE MPOTPAMMHUPOBAHUE 1

10 AHanuTHYeCcKre METObI pacuéTa yriia Mex,y NpsSIMbIMH B 1
MHOTOTpaHHUKAX

1 AHanMTUYECKHE METOBI pacu€Ta yriia MeKy IIIOCKOCTSMH B 1
MHOT'OTpaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTU B KOOPAMHATAX

13 HaxoxxaeHue pacCTOSHUI OT TOUKHU A0 MIIOCKOCTH B KyOe

14 HaxoxieHne pacCTOSIHUI OT TOYKH A0 IMJIOCKOCTH B IPABWIBHON 1
nupamu/ie

15 KonTponbhas padota "Ananuruuyeckas reometpus” 1

16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAaHHUKOB: METO/I CJIC/IOB




CeueHus MHOT'OI'PpaHHUKOB: CTAHAAPTHLIC IJIOCKOCTH, IICPCCCUCHU A

18 MPSIMBIX U IJIOCKOCTEHN

19 [MTapannenbHbie TPsSMBIE U TNIOCKOCTH: MAPAJICIIbHBIE CEUCHHS

20 [TapannenbHble MpsAMbIE U TNIOCKOCTH: PACUET OTHOIICHUN

21 [TapannenbHbie TPSIMBIE U TUIOCKOCTH: YIIIBI MEXKAY CKPEIIMBAIOLIIMHCS
MPSIMBIMU
[lepnieHuKyNsIpHBIE MPSIMBIC U TUIOCKOCTH: CTaHAAPTHBIC MAPhI

22 MEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMbIX, CHMMETPUU
MHOTOT'PaHHHUKOB

93 [leprnieHIuKyNSpHBIEC MPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MIePIeHIUKYIIApaxX

24 [leprieHAUKYIApHBIE IPSMBIE U IIOCKOCTU: BEIYUCICHHS JUIUH B
MHOTOTpaHHHKaX

25 IToBTOpEHUeE: MIIOIIa 1 MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUTOIAAEH,
COOOpaKeHHsI TIOJTOOMS

26 IToBTOpEHUeE: MIOIIa 1 MHOTOYTOJIbHUKOB, (POPMYJIBI JIs TUTOIAAEH,
CO00pakeHUsI MOA00HS

97 [ToBTOpEHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYJTBI JJISI TUTOIIAICH,
COOOpaKeHHsI TIOTOOMS

)8 [Tnomanau ceueHuit MHOrOrpaHHUKOB: IIOIA/IU TIOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpaKeHUs MOA00Us

29 [Tnomanau ceueHuit MHOrOrpaHHUKOB: IIOIA/IU TIOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpaKeHUs MOA00Us

30 KonTponbhas padota "[loBTOpeHNE: MHOTOTPaHHUKH, CEUEHUS
MHOTI'OTPaHHUKOB"

31 O06BeM Tena. O0BEM MPSIMOYTOIBHOTO MapalIeenuIeaa

32 3amaun 00 yaBOeHUH Ky0a, 0 KBaJparype Ky0a; 0 TPHUCEKIIUU yriia




CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO

33 napajuiejenumena

34 [TpuknaaHblie 3a1auu, CBA3aHHBIEC C BBIYUCICHUEM 00bEMa
IIPSIMOYTOJIBHOTO NIapaJuleIenuneia

35 O0BEM TPSIMO TPU3MBI

36 CrepeoMeTpHuuecKre 3a]]a4, CBI3aHHBIE C BRIYHCICHUEM 00hEMOB
IIPSIMOM IIPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C 00BEMOM IIPSIMON TTPU3MBI

38 Brruncnenne o0bEMOB TeIT ¢ TIOMOIIBIO OMPEIeIEHHOTO HHTETpaa.
O06bEM HAKIIOHHOM MPU3MBI

39 Brruncnenne o0bEMOB Tell ¢ TOMOIIBIO OMPEIECIEHHOTO HHTETpaa.
O0BEM nupamMuIbI

40 ®opmyna o6béMa nupamuiel. OTHOIIEHHE 00BEMOB MUPAMHJL C OOLIUM
yIIoM

41 ®opmyna 00béMa nupamubl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM
yIIoM

42 CrepeoMeTpuuecKkue 3ajjauu, CBA3aHHbIE ¢ 00bEMaMU HAKIIOHHOM
MIPU3MBI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU TUPAMU/IBI

44 [Ipuknagueie 3agaun mo Teme "OO0BEMEBI TeN'", CBA3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBbI

45 [Mpuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM
MTAPAMUTBI

46 [Tpumenenne o0bEMOB. Brruncienne paccTosiHUS 10 TUIOCKOCTH

47 KonTponbnas padora "O6bEM MHOTOTpaHHUKA"

48 [unuuapudeckas HOBEPXHOCTh, 00pa3yrole HMIHHIPUIECKON

IMOBEPXHOCTH




Hunuuap. [pamoit kpyrosou nunusap. Ilnomans nosepxHocTu

49 1
UWIMH]IpA

50 Konnueckasi moBepxXHOCTh, 00pa3yronre KOHMYECKOW MOBEPXHOCTH. 1
Konyc

51 Ceuenune KOHYyca MJIOCKOCTHIO, MAPAJUIETBHOM MIJIOCKOCTH OCHOBaHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1

o4 [Inouianp 60KOBOM MOBEPXHOCTH U MOJHOM OBEPXHOCTH KOHYCA 1

55 CrepeoMeTpuuecKre 3aJja4d Ha I0Ka3aTeIbCTBO U BBIUMCIICHHE, 1
MIOCTPOCHHUEM CEUYCHUI IIUINHIPA, KOHYCa

56 CrepeoMeTpuyecKre 3aJja4d Ha I0Ka3aTeIbCTBO U BBIUMCIICHHE, 1
MIOCTPOCHHUEM CEUYECHUH IIUINHIPA, KOHYCa

57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C [IUIUHIPOM

58 [TpuknaaHble 3a1a4u, CBSI3aHHbIE C [IUIMHIPOM

59 Cdepa u map

50 Ilepeceuenue cepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. Bua u n3o0paxenue mapa

61 Iepeceuenue chepsl u mapa ¢ ockocTeio. Kacanue mapa u chepst 1
IUIOCKOCTBIO. By u n3o0paxenue mapa

62 VYpaeaenue chepsl. [Ltomans chepsl u e€ yacre

63 Cummerpus chepsl u mapa

64 CrepeoMeTpHyecKre 3aaui Ha JOKAa3aTeIbCTBO M BEIYUCIICHHE, 1
CBsI3aHHBIE cO c(hepoit M mapom, TOCTPOCHUEM HX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpuyeckre 3aJauu Ha JJ0Ka3aTelbCTBO U BEIYUCICHHE, 1
CBsI3aHHBIE CO c(hepoit U MapoM, TOCTPOCHHUEM MX CEYEHUH TIOCKOCTHIO

66 [IpuknaaHble 3a1a4u, CBsI3aHHbIE CO c(epoil U ImapoM 1




HOBTOpeHI/IeI OKPYXHOCTB Ha IJIOCKOCTH, BBIYHUCJIICHUA B OKPYKHOCTH,

67 1
CTaHJIapTHbIE MOJ00us

68 PaznuuHbie KOMOMHAIIMY TEI BPAIIEHUsI U MHOTOTPAHHUKOB 1

69 3amauu o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1

70 3anauu 1o teme ""Tena ¥ MOBEPXHOCTH BpalleHUs" 1

71 KontponbHas padota "Tena v mOBEepXHOCTH BpalmieHUs " 1

72 O0béM mummHIpa. Teopema 00 00bEME IPSIMOTO ITUITHHIPA 1

73 Brruncnenmne 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOrO HHTerpaa. 1
O0BéM KoHyca

74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuyecKre 3a7]auu, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB 1
WIMHApA, KOHyca

76 [Tpuknanueie 3ana4un mo Teme "OOBEMBI U TIIONIAAN TOBEpXHOCTEN Ten" 1
O065bEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lnomanp

77 ctepnl. CTepeoMeTpruieCcKUe 3a/1a4u, CBA3aHHBIC C BHIYUCICHHUEM 1
00BEMOB I1apa, MApOBOTO CETMEHTA U IAPOBOTO CEKTOPa
[Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM

78 mapa u miomabio chepbl. COOTHOIIECHHS MEXTY TUIOIIAIsIMU 1
MOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX TEJ
[Tono6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa IpH MO00HH.

79 CrepeoMeTpuuecKre 3a]]a4, CBSI3aHHBIE C BEIYUCICHUEM 00bEMOB TEll U 1
IoMIaiel MOBEpXHOCTEH

80 KonTtponsHast padora "[1011a111 MOBEpXHOCTH U 00BEMBI KPYTIIBIX TET" 1

81 JIBuxenust npoctpancTa. OToOpaskeHus. J|BUKeHUs U paBEeHCTBO 1
¢uryp. O6mue cBoiicTBa IBUKEHUIN

82 Bunbl aBuKeHUN: apaJuIeIbHbIN IEPEHOC, LIEHTPAJIbHAs CHMMETPHS, 1

3epKajibHasi CUMMETpPUS, IOBOPOT BOKPYT MPSIMOM




83

[IpeobpazoBanus nmomobus. [Ipsmas u cepa Ditnepa

84 I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE IBHKEHUS

85 Konrponsnas padora "Bekropsl B mpocTpancTse"
O6o06maromee noTopenue 11 MoHATUH 1 METOJIOB Kypca TreéOMETPUU

86 10-11 xmaccoB, cucremaTu3anus 3HaHuil: "llapaniaensHOCTh NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87 O6o6maromniee mopropenue 11 moHsATHI U METOJOB Kypca r€OMETPUHU
10-11 xmaccoB, cucremaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

88 O6o06maromee moBTopeHue 11 MoOHATHH 1 METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucremaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 Oo6o06maromee moBTopeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU
10-11 kmaccos, cucremaTu3aius 3Hanuii: "O0beM MHOTOTpaHHUKA"

90 Oo6o06muaromiee noTopeHue 11 MoHATUH 1 METOJIOB Kypca FreéOMeTpUU
10-11 knaccos, cuctemaTu3aius 3Hanuii: "O6beM MHOTOTpaHHUKA"
O6o061matomniee nopropeHue 11 noHsTHI U METOJ0B Kypca reOMETPUHI

91 10-11 knaccos, cuctemaTtu3anus 3Hanuit: "[1nomaan moBepxXHOCTH U
00BEMBI KPYTJIBIX TE"
O6o061matonee nopropenre 11 NoHATHI U METOAOB Kypca Fr€OMETPUH

92 10-11 kiaccoB, cuctemaTu3anus 3Hanui: "[momany moBEepXHOCTH U
00BEMBI KPYTIIBIX TET"

93 HToroBasi KOHTpOJIbHASA paboTa

94 HToroBasi KOHTpOJIbHASA paboTa

95 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH

96 HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

97 WcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX WHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT U




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU

%8 COBPEMEHHBIX UH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI !

99 Hcrtopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B PA3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTHU 1
COBPEMEHHBIX UH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B pa3BUTHHU 1
COBPEMEHHBIX UH)XECHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTHI

102 Hcrtopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHHU 1
COBPEMEHHBIX UH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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