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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK OO0ECIeYMBAET BO3MOXHOCTb W3YYCHUS JUCIMILTAH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydaroIUMUCS
IOHATUMHBIX OCHOB TI'€OMETPHMM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3aa4.

[{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusd» Ha yriyOoi€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOopMaTHKa» yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS M UCTTOJIb30BAHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IEeUCTBUM, ClIeHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

paclIMpeHne NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIEr0 MUPA, 3HAHUE MOHATUIHOIO amnmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHsI paAcHo3HaBaTh TMPOSIBICHUS T'€OMETPHUUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIUsIX U MPU U3YYCHUH IPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALUU MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBiusroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U IO rojgam odyuyenus. CoaepxxaHue oOpa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IPOrpamMMbl, paclpeleaEHHbIM IO ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMHU NOHATUSMU U HaBbIKAMU TOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YYaroIUXCsl, PACIIUpss U yriayOmsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUU KaK COCTaBIIAIONIEH yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oyaymiel mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

OCHOBHBIMH BOCHHUTATEJbHBIMH TIEJISIMU HA YPOKAX MATEMATHKH SIBIISIOTC
s: BOCIMTAHUE KYJIbTYPhl JTUYHOCTH, OTHOIIEHHWE K MAaTeMaTHKe KaK K YacTH
OOIIEYeIOBEYECKOH  KyJIbTYpPhl; TOHUMAaHHE 3HAYMMOCTH MATEMATHKM JIJIS
Hay4YHO-TEXHHYECKOTO MPOrpecca; BOCHUTAHUE AKTUBHOCTH, CAMOCTOSITENIbHOCTH,



OTBETCTBEHHOCTH; BOCIUTAHUE HPABCTBEHHOCTH, KYJIbTYPhI OOIICHHS; BOCIIUTAHUE
ACTETUYECKOMN KYIbTYPhI; BOCOHUTaHHE rpauuecKoil KyabTyphl HIKOJIBHUKOB.

Ha wusydyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3HakyM CKpemnBarOmuXCcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa MNapaJjIeIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTIYphl HA IUIOCKOCTH: TETpasAp, MapauleIeuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOWU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

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

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJdbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABUWIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: MUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcaHHas B
MUINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IIEpEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXXEHUN: TapauiebHBIM MEpEeHocC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, TMPOICAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEeMAaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCHUCKOIr0 Hapoja, cpopMHUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYECKHEe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccur U pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM JUIs pelmIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOpMyIUpOBaATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOJBI C HCIOJIb30BAaHWEM 3aKOHOB JIOTUKU, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

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

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

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

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUNHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATLHON
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTepusiM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSI U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOI'PAHHHUKOB PA3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJbHBIE CUTYallMH, MPUMEHATh H3yYEHHbIE MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yecku  CcQOopMyIHpPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara aiareOpbl, penarb MPaKTUYECKHE 3a/layu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IFUIMHIPUYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT,;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4X HA BBIYMCIICHUE YIJIOB MEXK1Y NPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE 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 JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJEHUE TEOMETPUICCKUX BEIHYUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUICCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpaHHUKH 7
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, 0606meHPUIe " 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

Koppekruposka
AATHI
NpPOBe/IeHus!

OcHoOBHBIE TpaBUIIa U300PAKECHUS HA
PHUCYHKE IIJIOCKOCTH, MapaJlJIeIIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMAas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUs Ha PUCYHKE
IJIOCKOCTH, MAapaJICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

07.09.2023

[TonsaTHs: MEepeceKaromuecs MIOCKOCTH,
MePECEeKAIOIINECs MpsiMasi U TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

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

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX O0HEKTOB

07.09.2023

MHororpaHHuKH, U300pakeHuE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

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

10

N3o0pakeHne ceueHnit mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOJAT Yepe3 UxX
pEopa. M3o0pakeHne epeceucHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

11

N300pakeHune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOMAT YEPE3 UX
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUECHHI
pa3HBIMHU IIBETAMH

12

N300paxenune ceueHunit nupamuabl, Kyoa
U IIPU3MBI, KOTOpBIE NIPOXOIAT YepPe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEUYEeHUN
pa3HbBIMU [IBETaMHU

13

N300paxenune ceyeHuit nupamuabl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.




PackpamnBanue NocTpOEHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

Mertoa cnesoB At MOCTPOSHUS CEYEHUN
Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEH

16

Meroa cnesoB st MOCTPOCHHUS CEYEHUH.
CaoiicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 1I1aroB
MOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aII1MCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alUCh I1aroB
ITOCTPOEHUS

IToBTOpenune mnanumerpuu: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPUH

23

Kontposnbnas padota "AKkcruombl
crepeomerpuu. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKkpeluBaromuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMO IapajuIeIbHON
JAHHOW MPAMOM, IPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KALIEH Ha
JaHHOM npsmoi. Jlemma o nepeceyenun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

[TapamtensHOCTB Tpex MpsAMBbIX. Teopema
0 TpEX mapaJuIeNIbHBIX NpsAMBIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

[enTpanbHas npoekuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMBIMU




29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

FGOMeTquGCKI/IC 3aJa41 Ha BBIYHCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
MapalJiICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBC

32

[TocTpoeHune ceuenus, MPOXOASAIIETO
yepe3 JaHHYIO NPSMYIO Ha YepTexe U
MapaJyIEIbHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

33

34

35

36

[TapannenbHas NpoeKuus, IPUMEHEHNE
JUIS IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CeoncTaa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajiyiCJIbHOCTH ABYX MJIOCKOCTEH

Teopema o mapamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He MPUHAAIEKALLYIO TaHHOU
IJIOCKOCTH U CIIEICTBUA U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHNUs




MIPU NIEPECEUCHUHU JIBYX MapaLIeIbHbBIX
IJIOCKOCTEH TpeThen

37

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSMOH ©
JBYMS IapaJlJIeIbHBIMU IJIOCKOCTSIMU

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

41

42

43

44

Boruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IPAMON U
IIJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

TeopeMa o CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHIEHIUKYISIPHON K IJIOCKOCTH




[ImockoCTH M EPIIEHIUKYIIAPHBIE UM

4 MPsIMbIE B MHOTOI'PAaHHHUKAX

46 [InockocTH ¥ epHEeHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepneHquKymsp ¥ HAKJIOHHAS.

47 [TocTpoeHue nepneHauKynspa U3 TOUKH
Ha [PSAMYIO
[lepneHuKymsp ¥ HAKJIOHHAS.

48 [TocTpoeHue nepneHauKynspa U3 TOUKH
Ha MPSAMYIO

49 Teopema o0 TpEX nepneHANKyIIpax
(mpsimast u oOpaTHasi)

50 Teopema o TpEX NMepreHAuKyIIpax
(mpsimast u oOpaTHast)

51 VYron Mexay CKpelrBarouuMuUCs
MPSIMBIMU
[Touck nepreHIuKyYISIPHBIX TPSIMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MMPOEKTUPOBAHNE
ITocTpoenue ceueHuit kyoa, IpU3Msl,

54 MPaBUILHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBUILHON MUPAMHJIBI C TTOMOIIBIO

OpTOFOHaHBHOﬁ IpOCKINU




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

57

58

59

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIJIEICTBUE CUMMETPUU
IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
pPaccTOsSHUI OT TOYKHU JI0 TIIOCKOCTH

60

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
[apajuIeJIbHON IPSIMOU

61

62

CrBur 1o HenapajIeIbHOU MPSAMOH,
U3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe

pacrioyio’keHue MpsIMbIX U IJIOCKOCTEN B
nmpocrpaHcrae”

63

[ToBTOpEHME: Yyroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPsSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria




67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEH

68

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOKU
[IepECEUYCHUS ABYX IUIOCKOCTEH
NEePIEHANKYIIPHBIX TPEThEH MI0CKOCTH

69

70

71

[IpsimoyronbHbIN Napajuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiesienunena

Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleJIeNUIEeNa U CIEICTBUE U3 HEE

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTAaHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOIUMUCS IPSIMBIMHU B
MIPOCTBIX CUTYaLUSAX

74

75

Paccrosinue oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY

CKpCHIMBAOIHUMUCA ITPAMBIMHU C
IIOMOIIBIO HCpHCH)IPIKy.HHpHOfI INJIOCKOCTH




TpéXrpaHHbIid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

76 TEOpEMbI KOCUHYCOB U CUHYCOB JIJIs 1
TPEXTPAHHOTO yriia

77 DneMeHTHl CPepruIecKoil reOMEeTpUH: 1
reoIe3NYeCKUE JIMHUYU Ha 3emiie

78 Kontposbnas padota "Yribl u 1
paccrosiHus"

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK 1
U €ro 3J1eMeHTHI"

80 [Tupamupa. Bunsl nupamua. [IpaBunsHas 1
nupaMuia

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. 1
[IpaBunbHas npusma

82 [Ipsimoii napamienenunen, 1
MPSIMOYTOJIBHBIN Tapasienenumne, Kyo

83 Brimykieie MEHOTOTpanHuKH. Teopema 1
Ditnepa
Beinykisie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbpHbIe U TOTyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtpomnbHas pabora "MHororpaHHUKHN" 1

86 [ToHsATHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkansipHOE TIpOU3BEICHUE 1
03 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1
100 HroroBast koHTpobHAs paboTa 1
101 Wrorosas KoHTpoJIbHAsT paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara Koppekruposka
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bcero U3yYeHUs  JAaThl
padoThI padoThI
NpOBe/IeHus!
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHMNE TeMBbI Y paBHEHHE MTPSIMOH, 1
IIpoxosuIel yepes 1Be TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHueckue METobl pacuéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX
1 AHanuTHUYECKHE METO/Ibl pacuéTa yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH 10 1

IIJIOCKOCTH B KOOpAWHATAX




HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxaenue pacCTOsSHUI OT TOYKHU 10
IJIOCKOCTH B MIPAaBUIHLHON MTUPAMHU/IE

15 Kontposbnas padota "AHamuTudeckas
reomerpus”

16 CeueHnsl MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IJIOCKOCTEN

19 [TapannenbHbie TPSIMBIC U TNIOCKOCTH:
napajuieNIbHbIe CCUCHHS

20 [TapannenbHbie TPSIMBIC U TNIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXY CKPEIUBAIOIIUMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

29 TJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 TJIOCKOCTH: TEOpPEMa O TPeX

NEpNCHAUKYJIIApax




24

[lepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYIIBI JUIS
TIomaael, COOOpakKeHHS TOT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaesnenumnena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJIHLHOTO
napaJulesenumesaa




34

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BbEMA MMpsAMOYIT'OJIBHOTO
napajjiciacnuicaa

35

36

O0BEM npsAMOI TPU3MBI

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

37

[Ipukiaguelie 3aa4n, CBsI3aHHbBIE C
00BEMOM MIPSMOI TPU3MBI

38

39

40

Brruncnenme 00bEMOB TEII ¢ TTIOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0bém
MMHPAMUIBI

dopmyna 00bEMa MUPaMUIBL.
OTtHoieHne 06beMOB TUPAMUJ] C OOIIUM
yIJIOM

41

dopmyna 00bEMa MUPAMUIBIL.
OTtHoleHne 06beMOB UPaMU/] C 0OLIUM
yIJI0M

42

43

44

CrepeomeTpudeckue 3a1auu, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

CrepeomeTpuuecKue 3aauu, CBsI3aHHbIE C
00BEMaMH MUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN
MIPU3MBI




[Mpuxnanueie 3ana4n mo Teme "OObEMBI

4 Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIbI

16 [Tpumenenne 00bEMOB. Brruncienue
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 oOpa3syromue MUITHHIPHIECKON
MMOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBor UIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckas moBepxHOCTh, 00pa3yroIiye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napayuieNbHOM MITI0OCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. 300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEYEHUM UJINH]IpA, KOHYCa




57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

58

59

HpI/IKJIaI[HBIQ 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTHIO. Byt n m300pakenue mapa

61

62

63

[epeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUI0CKOCThIO. By u n3o0paxenue mapa
VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

Cummerpus chepsl u mapa

64

65

66

67

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYMCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI ITIIOCKOCTHIO

CrepeomeTprudeckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO
[TpukinagHble 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHHUE: OKPYKHOCTH Ha IIIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
MOog00uUs




68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalliICHUA U
MHOI'OI'PaHHUKOB

69

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"
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