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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[TockonbKy J0rM4YecKoe MbILLIEHHE, POPMUPYEMOE IPU U3YUEHUU 00YUAIOIIUMHUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELLIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 33/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaromUXCs IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISIOIICH MpeaMeTHo obnactu «MartemaTuka H
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee r1yOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPOdecCHOHANIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEHUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIEr0 MUPA, 3HAHWE MOHATUIHOIO ammapara 1o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMHpoOBaHHE  yYMEHHMS  BJIaJAE€Th  OCHOBHBIMM  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaX, MOACISIX U B pEaIbHOM
MHUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KA3aTeNbCTB M aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHMHU MaTEMAaTHUYECKUX YTBEPXKIECHUHN U POJIM aKCUOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpKATEIBHBIMU JIMHUAMU yueOHOTrOo Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEp)KaTelIbHBIM JIMHUSAM y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHHUH paclpeiensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, pacHpeeNEHHBIM MO0 ToJaM OOYyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ychmoBus i auddepeHumranuu  O0ydeHHs, [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4EHHE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJTOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUSI MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 11apanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTh IPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayneapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIbL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUpaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TeTpasap, Kyo. IlpencraBienue
O NMPABUJILHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASIP U UKOCADP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPAaBWJIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPUsS NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABUIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHHUYECKas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHbIE CcBOiicTBAa 00BEMOB Tein. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. O0BEM Iapa W I1apoBOTro
CErMEHTA.

KoMOuHanuyu Ten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3sma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
mIockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTen.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnt MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIUJIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHHI: METOJ CJIEeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJ, BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHune BeKTOpa Mo
6azucy. KoopauHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BkeHUs W paBEHCTBO (Puryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJbHass CHUMMETPUs, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 370pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mnpodeccuu U peasn3oBbIBATh COOCTBEHHBIE >KU3HEHHBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBath ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

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

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIN3HPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IOSICHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXKACHUA C CYXKIACHUAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMmar BBICTYIUIEHHUS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€Ib COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popmax padoThl (00CykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEpPUPOBATh IOHATUSMHU, CBA3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PAa3JINYHBIMH METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJIHATH JCUCTBUSA HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLIEHUA U
HAXO0KJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIeHNH MaTEMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHOMN
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHALUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTexkKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyUYECHHBIC MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILIECCE IIOMCKA PEIICHUS MaTeMaTHYECKU
copMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pealbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAaXO0XKJIECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 2
9 B3aumHoe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD NMPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrKeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUsS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsiTHS: IepeceKaronIrecs MIOCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CocoOsl 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHus NPAMBIX U IIOCKOCTEH

10

N306paxkenue ceueHuit nupamuibl, Kyoa
U NIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MoCTpOCHHBIX CEUCHUN
pa3sHBIMU LIBETaMH

11

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHye moCTpOSCHHBIX CEUEHHUM
pa3sHBIMU LIBETaMH

12

13

N300paxeHune cedeHuit mupamuibl, kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepeceueHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

KonTponpHas padota Nel Bxognas

14

Merton ciaenoB 1uisi TOCTPOCHUS CEUCHMI




15

16

17

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJIbHUKOB

[ToBTrOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUsAX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
IJJAHUMETPUHU U CTEPEOMETPUU




23

24

25

26

27

Kontposnbhast pabota No2 "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsimbie. [Ipru3HaKu cKpeuBaonmxcs
npsmbix. [lapansenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JTAaHHOM MPSIMOH, TPOXOAIIEH yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalIeill Ha
JJaHHOM npsiMoi. JIleMMma o nepeceuenun
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapamnensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapaJuleNbHbIX NpsAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIJIEILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

28

[lenTpanbHast MpoOEKIMsA. YTOII ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOI
MEXAY NPSMBIMU

29

3ajgaun Ha OKA3aTEIbCTBO U
HCCIIeOBaHUE, CBA3AHHBIC C
pacnonomeHHeM HpSIMI)IX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapaMIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak




31

32

33

HapauIeIbHOCTH MPSIMON M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTHU

['eomeTpuueckue 3ajaun Ha BBIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
HapaJIeNIbHOCTBIO IPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, mpOXOIsIIeTo
yepes JaHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsiMmoil. Pacuér
OTHOLLEHUN

[TapannenpHast npoeKUHsl, IPUMEHECHUE
JUTSI IOCTPOCHHUS CEYEHUH KyOa u
napauenenunena. CBoucTea
napajuiejaenuneaa u Npu3Msl

34

[MapannensHble iockocty. [IpusHaku
NapajyIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 nmapamieIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He
MIPUHAICKALTYIO TAHHOW INTIOCKOCTH U
CJIEICTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHUS
[IpH [IEPECEYEHNN IBYX ITapalIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuIeabHbIX TNIOCKOCTEMN:
00 oTpe3Kkax napajelbHbIX NPSIMBbIX,
3aKJIFOYEHHBIX MEXK]y NTapaJljIeIbHBIMU




38

IIJIOCKOCTAMU,; O IEPECCUCHUU HpHMOﬁ C
ABYMS TapaJUJICJTIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napaesenunena

Brruucnenue aivH OTPE3KOB B KY6C n
MIpAMOYT'OJIbHOM IapaJUICIICTIUIICIC

42

[IepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

43

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

44

45

46

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX




47

48

49

[leprieHAUKYIISAp U HAKITOHHASL.
[TocTpoenne neprneHANKyIsApa U3 TOUKU
Ha TPSIMYIO

[leprieHAUKYIISAP ¥ HAKIIOHHAS.
[TocTpoeHne NepreHANKYISAPA U3 TOYKU
Ha MPSIMYIO

Teopema 0 TpEX nepHneHIUKYISIPax
(npsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX nMepHIEeHAUKYISIPaAx
(mpsimast U oOpartHas)

Yroa Mexay CKpeluBaroIMMHCS
IPSMBIMU

[Touck neprneHuKyIspHBIX NPSIMBIX C
MIOMOUIBIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyda, MpU3MBI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOU MPOEKINH
[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUIBHOMN MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IlmockocTn
CUMMETPUN B MHOTOI'PAHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU
Y TUIOCKOCTH KaK CJIEZICTBUE CHUMMETPHH




58

59

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsTHUM OT TOYKHU JI0 IIIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSTHUM OT TOYKHU A0 INIOCKOCTH

60

CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

63

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KonTponbnas pabora Ne3 "Bzaumnoe
pacroIoKeHUEe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

[ToBTOpEHME: Yyroy Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTpuyeckre METOAbI BHIYMCIICHUS
yrila MeXAy NpsSIMBIMU B
MHOTOIPAaHHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOTI'O yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIAPHBIX
IJIOCKOCTER




68

69

70

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
MIEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH IIOCKOCTH
[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;

HU3MEPCHUA, CBOIMCTBa MMpAMOYT'OJIbHOT'O
napajujiejcnuicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
nmapauiCiCuIcaa u CJICACTBUC U3 Heé

71

CrepeomMeTpruecKue U MPUKIIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAaCMOJIOKEHUEM NIPSMBIX U TIIIOCKOCTH

72

73

74

[ToBTOpEeHUE: CKpeNMBaAIOIAECS
psaMbIC, TapAJJICITIBbHBIC INIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

ITapa nmapaieNnbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINUXCA NPSMBIX, PACCTOSTHUE
MEXy CKPEIINBAOIIUMUCS NIPSIMBIMU B
IIPOCTBHIX CUTYaLUsAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brrunciienue paccTossHUI MEXTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH C
MMOMOUIBIO NIEPIIEHAUKYIIPHOU
IIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpeXTrpaHHbIX yriioB. Teopema




[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOTO yIJIa

DJIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTponpHas padora Ne4"Yriiel u 1
paccrosiHus"

79 CucreMmarusanys 3HaHUH 1
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80 [Tupamuga. Buael nupamun. [IpaBuibsHas 1
nupamusa

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

82 [Tpsimoit mapasienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumen, Kyo

83 Brinykiibie MHOrorpannuku. Teopema 1
Olinepa
Brinykiieie MHOTOTpanHuku. Teopema

84 Oiinepa. [IpaBuibHBIC U 1
MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHI
KonTtpomnsHas pabora

85 1
Ne5"MHororpanHukn"

86 [TonsaTHE BEKTOpA HA MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBumno mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1




Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUTIOCKOCTH
92 CkanspHo€ NMPOU3BEICHHE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Wrorosas koHTposibHas paboTa Ne6 1
101 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

KoauuecTBO 4acoB DJIeKTPOHHBI
Ne HMara e uupposbIe

n/  Tema ypoka Bce Konrpoms  Ipakrute H3yuyeH oOpasoBarell

HbIE CKHe
I ro /61 bHBIE

padoThI padoThI pecypenI

[ToBTOpEeHUE
TEMBI
"Koopaunatsl
BEKTOpa Ha
IIJIOCKOCTH U B
npocrpaHcrae”

IToBTOpEHME
TEMBbI

2 "CxansipHoe 1
IIPOU3BEJICHUE
BEKTOPOB"

IToBTOpEHUME
TEMBbI
"Brruncnenue
yria MexaIy
BEKTOpaMHU B
npocrpaHcrae”

IToBTOpEeHNE
TEMBI
"VpaBHeHue
4 IPsIMOH, 1
MPOXOISAIIEH
qyepes JBe
TOYKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJIb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,

ypaBHEHUE




10

11

IUIOCKOCTH B
OTpe3Kax

BekropHoe
MIPOU3BEICHNE

JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOB
aHue
JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOB
aHue
AHauTHYECKH
€ METOJIBI
pacuéra yria
MEXIY
MPSMBIMH B
MHOT'OTPaHHUK
ax

AHaIUTHYECKH
€ METOJIBI
pacué€ra yria
MEXITY
IUIOCKOCTSIMH B
MHOTOTPaHHUK
ax

12

dopmyia
paccTosAHUs OT
TOYKH J0
ITOCKOCTH B
KOOpJMHATAaX

13

Haxoxnenue
paccTosIHUM OT
TOYKH J0
TJTOCKOCTH B
KyOe

14

Haxoxnenne
paccToOIHUM OT
TOYKH JIO
IUIOCKOCTH B




15

16

17

18

IIPaBUIILHON
nupamuie
KonTposbnas
pabora Nel
BXOJIHas

Ceuenus
MHOT'OTPaHHHUK
OB:
CTaHJapTHHIC
MHOI‘OFpaHHI/IK
nu

Ceuenus
MHOT'OTPaHHHUK
OB: METOI
CJICJIOB

Ceuenus
MHOT'OTPaHHHUK
OB:
CTaHJapTHHIC
IUIOCKOCTH,
MePECCUCHUS
MPSMBIX U
IUIOCKOCTEH

19

[TapamiensHbie
IIpsIMBIE U
IUIOCKOCTH:
napaJiesIbHble
CCUCHUA

20

[TapamiensHbIe
MpsIMbIE U
IIJIOCKOCTH:
pacuér
OTHOIIEHUI

21

[TapamiensHbIe
NIpsIMBIE U
IUIOCKOCTH:
YIJIBI MEXIY
CKPEIMBAIOIIN
MHUCS IPSIMBIMU

22

[Tepnenaukyns
PHBIE IpsMBbIE
Y TUIOCKOCTH:




23

24

CTaHJapTHbHIC
napbl
MEePHEHINKYJIIS
PHBIX
IUIOCKOCTEHN 1
MPSAMBIX,
CUMMETPUU
MHOT'OTPaHHUK
OB
[Tepnienaukyns
pHBIE TIPSMBbIE
H TIJIOCKOCTH:
Teopema o Tpex
MePIEH KIS
pax
[Tepnienaukyns
pHBIE TIPSIMBbIE
M IJIOCKOCTH:
BBIYMCIICHHS
JUIVH B
MHOT'OTPaHHUK
ax

25

[ToBTOpeHue:
WA (010621
MHOTOYTOJIbHU
KOB, (hOpMYJIbI
JUIS TIIOILAJCH,
COOOpaxeHus
noaoous

26

27

[ToBTOpEHuME:
IJI0LIA I
MHOT'OYTI'OJIbHU
KOB, (OpMYJIBI
JUIS TIIOILAJCH,
COO0paxeHus
no06us

IToBTOpEHME:
TUIOIIAN
MHOTOYTOJIbHU
KOB, (pOpMYJIBI
JUTSI TUIOIIACH,
COOOpaKeHHS
nooous




28

29

[Inomanu
CEUYEHUI
MHOTOTPaHHHK
OB: IJIOILAN
MMOBEPXHOCTE,
paspe3aHus Ha
4acTu,
COOOpaxeHUs
moxooust
ITmommamun
CEUYCHMIT
MHOTOTPaHHHK
OB: TUIOLIAAHN
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxKeHU
noxoous

30

31

32

33

KoHntposbHas
pabora
No2'"TToBTOpeH
ue:
MHOTOTPaHHUK
U, CeUeHUs
MHOTOTpaHHUK

OB

OO0BéM Tena.
O0beMm
MPSIMOYTOJIBHO
o
napaJuIeIIeun
ena

3amaun 00
yIIBOCHUU
KyOa, o
KBaJIpaType
Ky0a; o
TPUCEKIINU
yria
CrepeomeTrpuu
eCKHe 3a/1a4H,
CBSI3aHHBIE C
00BEMOM




IIPSIMOYT'OJIBHO
ro
HapajuIeIeuIl
ena

34

35

IIpukianueie
3ajauu,
CBSI3aHHBIE C
BBIYHCIICHUEM
o0BEMa
MPSIMOYTOJIbHO
ro
napasuieNenun
ena

O6bEM npsiMOit
MIPU3MBI

36

37

38

Crepeomerpuu
€CKHE 3aJ1a4H,
CBSI3aHHBIC C
BBIYHCJICHUEM
00BEMOB
MpAMOit
MPU3MBbI
[Ipukianueie
3aJ1a4u,
CBSI3aHHBIC C
00BEMOM
psAMON
MIPU3MBI
Breraucnenue
00BEMOB TeJI C
IIOMOIIILIO
ONPEACIEHHOT
0 MHTETpaJa.
O0BéM
HaAKJIOHHOM
MIPU3MBI

39

Brrancnenue
00BEMOB TeJI ¢
ITIOMOIIILIO
OIPENIEIIEHHOT
0 MHTETpaa.




40

O0BéM

MU PAMH/TBI
dopmyna
00BEMa

MU PAMH/IBI.
OTHoleHue
00BEMOB
MUPaMH]T C
00IIUM yTIIOM

41

dopmyia
00BéMa
MUPAMH/IBI.
OTHoleHue
00BEMOB
MUpaMuU/I, C
OOIINM YTIIOM

42

43

44

45

CrepeomeTrpuu
€CKHeE 3aJ1auH,
CBSI3aHHBIE C
00BEMaMHU
HaKJIOHHOM
MIPU3MBI

Crepeomerpuu
€CKHE 3aauH,
CBSI3aHHBIE C
00béMaMu
MTUPAMUIBI

[TpuxnagHeie
3aJ1a4M 110
teme "OO0BEMBI
Ten",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM

IIPU3MBI

IIpukiagaeie
3aJ1a4M 110
teMe "O0BEMBI
Ten",
CBSA3aHHBIE C
00BEMOM

InrupaMubl




46

IIpumeHeHue
00BEMOB.
Brrunciaenue
paccTosiHusA 10
IUIOCKOCTH

47

KoHntposbHas
pabora
Ne3"O6bEM
MHOT'OTPaHHHK

a

48

49

50

51

[unueapuaeck
ast
MMOBEPXHOCTb,
oOpa3ymoiue
UMIHHIPUYECK
ot
MMOBEPXHOCTHU
Humusap.
[Ipsimoit
KpyroBou
UMIHH]IP.
[Inomans
MMOBEPXHOCTHU
HUAJTUHIPA
Konnueckas
MMOBEPXHOCTb,
oOpa3ymomue
KOHUYECKOU
MMOBEPXHOCTH.
Konyc
Ceuenue
KOHYyca
MIJIOCKOCTBIO,
MapajuIeIbHON
TIJIOCKOCTH
OCHOBaHUS

52

Yceu€Hnblit
KOHYC.
N306paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB




53

IInomane
OOKOBOI
MMOBEPXHOCTU U
MOJTHOH
MMOBEPXHOCTH
KOHYyca

54

55

IInomans
OOKOBOI
MMOBEPXHOCTHU U
MOJTHOH
MMOBEPXHOCTH
KOHYyca

CrepeomeTrpuu
€cKHe 3aJlaun
Ha
JI0Ka3aTelbCTB
ou
BBIYMCJICHHUC,
MIOCTPOCHHEM
CEYECHMI
LIUIIAHAPA,
KOHYyca

56

57

58

59

CrepeomeTrpuu
€CKHEe 3aJ]a9u
Ha
JIOKa3aTeJIbCTB
oHu
BBIUMCIICHHE,
MIOCTPOEHUEM
CEUYCHHUI
HWIAHAPA,
KOHYCa
[Ipuxnagaeie
3aJ1a4u,
CBSI3aHHBIE C
HWIAHAPOM
[Ipuxnagaeie
3aJ1a4H,
CBSI3aHHEBIE C
HUATUHAPOM

Cdepa u map




60

61

Ilepeceyenue
cdepsl u mapa
C MJIOCKOCTBIO.
Kacanue mapa
u chepol
IUIOCKOCTBIO.
Bun u
n300paxeHue
mapa
[Tepeceuenue
cdepsl U mapa
C IJIOCKOCTBIO.
Kacanue mapa
u cepsl
TUIOCKOCTBIO.
Bungun
n300pakeHue
rapa

62

YpaBHeHue
cdepsl.
[Tmomans
chepsl u eé
yacTen

63

64

65

Cummetpus
cdepsl U mapa
CrepeomeTrpuu
€CKHE 3a/1aun
Ha
JI0Ka3aTeIbCTB
ou
BBIUHCIICHHE,
CBSI3aHHBIC CO
cdepoit u
1apom,
MIOCTPOCHUEM
UX CEUCHHH
IJIOCKOCTBIO

CrepeomeTrpuu
€CKHe 3aJ1aun
Ha
J0Ka3aTeIbCTB
ou
BBIYMCJICHHE,




CBSI3aHHBIC CO
cdepoit u
mapom,
MTOCTPOCHUEM
HX CEUCHUM
IUIOCKOCTBIO

66

IIpukianueie
3a/1a4u,
CBSI3aHHBIE CO
chepoii u
apom

67

68

69

70

71

72

IToBTOpEHME:
OKPYKHOCTb Ha
IJIOCKOCTH,
BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
1o100ust

Paznuunsie
KOMOHWHAIIUU
TEeJI BpaIllCHUS
Hu
MHOT'OTPaHHUK
OB

3agaun mo
teme "Tema u
MMOBEPXHOCTHU
BpatieHus"
3agaun mo
teme "Tema u
MMOBEPXHOCTHU
BpaieHus"
KoHntponbHas
pabota
Ne4"Tema n
MMOBEPXHOCTHU
BpaiieHus"
O0BéM
WIAHIIPA.
Teopema 06
00BEME




73

MPSIMOTO
WIAH]IPA
Brrancnenue
00BEMOB TeJI ¢
ITOMOIILIO
ONpPeACIEHHOT
0 WHTErpasa.
O0BéM KoHYCa

74

ITmommamun
OOKOBOH U
MOJTHOMN
MMOBEPXHOCTHU
KOHYyca

75

CrepeomeTrpuu
€CKHeE 3a/1a4u,
CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB
HWIMHIIPA,
KOHYca

76

[Ipukianueie
3a/1a4y 110
teMe "O0BEMBI
Y IJI0IA 1
MOBEPXHOCTEN

TCI

77

OO6béM mapa u
IIapOBOTO
CEeKTOpa.
Teopema 06
o0BbEMe 1mapa.
ITnomans
cdepsl.
CrepeomeTrpuu
€CKHe 3aJ1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
IIIapPOBOTO
CerMEHTa U
I1apOBOTO
CeKTopa




78

[Ipuxnagaeie
3a7a4M 110
Teme "OOBEMEL
Ten",
CBSI3aHHBIE C
00BEMOM Im1apa
M IJIOLIAALI0
cepsl.
CooTHoNICHUS
MEXITY
ILIOIIAASIMHU
IMOBEPXHOCTEN
1 00bEMaMu
MOIOOHBIX TeJl

79

[TonoOHbIe
Tena B
MIPOCTPAHCTBE.
H3menenue
o0béMa mipu
noxo0uu.
Crepeomerpuu
€CKHeE 3a/1a4u,
CBSI3aHHBIE C
BBIYUCIICHIEM
00BEMOB TeT H
miomaaei
IOBEPXHOCTEN

80

KoHntponbHas
paborta
No5"ITomaau
IIOBEPXHOCTU U
00BEMBI
KpyIJIbIX TEN"

81

82

JBro>xeHus
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBuxeHus u
PaBEHCTBO
¢uryp. O0mue
CBOICTBA
NBIDKCHUHU

Bunanr
JIBUKCHUH:




83

84

MapajyieabHbIA
IIEPEHOC,
LIEHTpaJIbHas
CUMMETpHUS,
3epKaJibHast
CUMMETpHUS,
IIOBOPOT
BOKPYT IIPSIMOM

[IpeobpazoBan
W 10100u4.
[Ipsimas u
cdepa Diinepa
I'eomeTpuueck
ue 3a7a4d Ha
MIPUMEHEHNE
JIBUKCHUS

85

KoHntposbHas
pabora Ne6
"BekTopsl B
npocTtpaHcTae"

86

Oo6o06miaromee
nosropenue 11
MMOHSTUHN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cUCTEeMaTHu3alu
sl 3HAHUU:
"[TapamnensHo
CTh IIPSIMBIX U
IJTOCKOCTEH B
nmpocTpaHcTae”

87

Ob6o061matonee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cUCTEeMaTu3aIu
sl 3HAHUM:
"Bekrops! B
npocrpaHcTee”




88

89

90

Oo6o0maromiee
nosropenue 11
MOHSTUH U
METOJIOB Kypca
reomerpuun 10—
11 knaccos,
CUCTEeMaTH3alu
sl 3HAHUM:
"BexTops! B
npocrpaHcrae”

O06o0mmaromiee
noBtopenue 11
MOHATUU U
METOJOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTH3allH
s 3HAHUM:
"O0BeM
MHOT'OTPaHHHUK

a

Oo6o61aromiee
nostopenue 11
MOHATUH 1
METOJIOB Kypca
reomerpun 10—
11 xmaccos,
CHCTEMAaTH3allH
s1 SHAHWH:
"O0beM
MHOT'OTPaHHUK

a

91

O6o0maromee
noBtopenue 11
MOHSATUH U
METOJ0B Kypca
reomeTpun 10—
11 knaccos,
CHCTEMaTH3allx
s1 SHAHWH:
"Imomanu
MMOBEPXHOCTH U




92

93

94

00BEMBI
KpyIibIX Ten"

O06o0mmaromiee
noBtopenue 11
MOHATUN U
METOJOB Kypca
reomeTpun 10—
11 knaccos,
cHCTEMAaTH3alH
s 3HAHUM:
"Tlnomanu
MMOBEPXHOCTHU U
00BEMEI
KpyribIX Ten"

Hrorosas
KOHTPOJIbHAs
pabota No7

O06006111eHE U

cUCTEMAaTH3alN
s SHAHUU

95

[ToBTOpEHHUE,
0000111eHHE U
CHCTEMAaTH3allH
s 3SHAHUH

96

97

Hcropus
pa3BUTHS
CTEPEOMETPUHU
KaK HayKU U e€
posb B
pa3BUTHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUM

Hcropus
pa3BUTHS
CTEpEOMETPUHN
KaK HayKU U e€
poib B
pa3BUTUHU
COBpPEMEHHBIX
HUHXEHEPHBIX U




98

99

KOMIIBIOTEPHBI
X TEXHOJIOTHH

Uctopus
pa3BUTHUS
CTEpPEOMETPUU
KaK HayKu U eé
poJib B
pa3BUTUU
COBpPEMEHHBIX
HMHXCHEPHBIX U
KOMITBIOTEPHBI
X TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEpEOMETPUU
KaK HayKu U e€
poib B
pa3BUTUU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUI

100

101

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKU U e€
poJib B
pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUM

Hcropus
pa3BUTHUSA
CTEPEOMETPUHN
KaK HayKU U e€
poyb B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUM




Hcropus
pa3BuTHUsA
CTEPEOMETPUU
KaK HayKHu U e€
poJib B
pa3BUTUHU
COBPEMEHHBIX

102

HWHXXCHCPHBIX U
KOMITIbKOTCPHBI

X TEXHOJIOTHi1
OBIIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102
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