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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXHOCTb W3YYEHHs JUCIMILIUH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN TPU PEUIEHUU F'€OMETPHUYECKUX 3a/1a4, YMEHHE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaroMUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€eOMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPoecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SABJICHUS OKPY>KAKOLIET0 MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHUE UX MPUMEHSTb, YMEHUs JOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

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

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpoBaHME TMOHUMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELIEHUs] CTEPEOMETPUUYECKHX 3aJad M 337a4 C MPAKTUUYECKUM COIEPIKAHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Jaronmuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIbHBIMHA JHHUSAMH 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 «YyMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. OTO TO3BOJSIET OPraHU30BaTh  OBJIAJICHUE
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€, 00pazys NPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsIoNIeH yueOHoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST 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 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC 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 TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
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 U CUHYCOB U1l TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA 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.
[IpaBwiio mapaienenunena. Teopema O pas3IoKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: NMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IM1apoBOTo
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 MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoxkeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI 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
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  obOmiectBa  (BBIOOPBI, OMPOCBI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAIIEMY POCCUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUIUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

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 TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUSL LIMBWIN3AIMH, OBJIAJICHUE S3BIKOM MaTeMaTUKH U MaTEMaTHYECKON
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMATHYECKUX
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:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, 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 MHGOPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMHU 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 XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEUICHUS 3a/1ayH, BEIOMPATh CIIOCO0 pEelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ IPOBEACHUN MaTEMAaTUYECKUX PaCCYXKICHU;

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 IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATH U300paxeHus: Puryp Ha
IIJIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C MPUMEHEHHEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: 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 JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUSA Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM TI'€OMETPUUYECKUX
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 (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tela BpaileHus (LMWIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpalleHHUS,
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, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
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 CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

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

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CCUCHUS LMIMHpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3adadd Ha JIOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

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

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajbHBbIC CHUTYaIlldd, MPUMEHSATh H3yUYEHHBIC MOHSITHS,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armmapara aireOphl, penaTh
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
Ne HaumeHoBaHue pa3/iejioB U TeEM Kommecreo acon dueKkTpoHHbIE (LM POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIe pecypchl
padoTshI
1 BBeneHue B ctepeoMeTpuio 23 1
5 BsaumHoe pacrnonoxeHue npsiMbix B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) MIPSIMBIX U o5 1
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12 1
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/mn KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
1 AHanuTH4eckasi reoMeTpus 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
cUucTeMaTu3alys 3HaHUI
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

OcHOBHBIE IIpaBUIJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHUS CTEpEOMETPHH: TOUKA, IPSAMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
Nepecekaromuecsa npsamasa 1 rmiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsTns: NnepeceKarommecs mI0CKOCTH,

epecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX O0HEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
p€opa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

N300pakeHre CeYeHU it MUpamMuIbl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOST Y€pe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMU

N300pakeHne ceueHni mupaMubl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UYEPE3 X
pEbpa. N3o0paskeHue nepeceyeHus
MIOJIY4EHHBIX III0CKOCTEeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

N3obpakenue ceueHuil nupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJIY4EeHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMU

Merton ciaenoB Uit TOCTPOCHUSI CEUEHU I




15

Mertoa cnefoB sl TOCTPOEHUS CEUEHU M.
CBolicTBa epeceyeHui MPSIMbIX U
IIJIOCKOCTEN

16

Merton cies0B AJist HOCTPOCHUS CEUCHHH.
CBolicTBa niepece4eHnil PSIMBbIX U
IJIOCKOCTER

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aIlUCh 11aroB
IIOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIlIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIlIHUCh L1aroB
IIOCTPOCHHUS

HOBTOpeHI/Ie IJIAaHUMCTPHUHU: TeopeMa )

PONOPLHUOHATBHBIX OTpe3kax. [Torodue
TPEYrOJIbHUKOB

22

IToBTOpenne mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUH U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHue NpsMbIX B
npoctpancTBe. CKpEeNMBaIOIUecs MpsMbIE.
[Ipu3Haky CKpelMBarOMXCs MPSMBIX.
[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema o cynieCcTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJuUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex mpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS IPSAMBIX

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOICTBA NMapaJlJIEIbHOTO POEKTUPOBAHUS.
N306paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

IlenTpanbHas npoeKuusa. YTOmI ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEXAY NPSMBIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3aaun Ha BBIYNUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHune ceueHus, IPOXOISILETO Yepes3
JTAHHYIO TIPSAMYIO Ha YePTEkKe U
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIUs, IPUMEHEHUE IS
MIOCTPOCHHSI CEUYCHUH KyOa u
napauienenunena. CBoncTea
napajureNienumne/1a u IpUu3Mbl

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAIIEH
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

37

38

CaolicTBa napasuieabHbIX MIOCKOCTEN

Konrponbnas pabora "B3anmuoe
PacIoI0KEHUE NPSAMBIX B IPOCTPAHCTBE.
[TapaeapHOCTB NPSIMBIX U TUIOCKOCTEN"

[ToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYToJIbHUKA




CgoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO

40 napasuiesenumneia

41 Brrurcnenue UIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIe e
[leprieHAMKYISAPHOCTH MPAMOU U

42 iockocTH. [Ipu3Hak nepneHImKyIspHOCTH
PSIMOM U TIIOCKOCTHU
[leprieH IUKYISAPHOCTD MPSMOM U

43 riockocTH. [Ipu3Hak nepneHImKyIspHOCTH
IPSIMOM U TIIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOUKY MIPOCTPAHCTBA U
NEPIEeHIUKYISAPHON K IMITOCKOCTH

45 [InockocTu U nepneHAUKYISIPHbIE UM
IpsiMble B MHOTOTpaHHHUKaX

46 [110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
npsiMble B MHOTOI'paHHHUKaX

47 [lepnennukynsp u HaknoHHas. [locTpoenue
HEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsp u HaknoHHas. [locTpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx meprneHAuKyIsApax (mpsmas
U oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpaTHas)

o1 VYroa Mexay CKpeluBaroMMHCS PSIMBbIMU




[Tonck neprneHuKyIsspHBIX MPSAMBIX €

52 IIOMOUIBIO NEPIEHANKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, MpU3MBI,

54 IIPABWJIBHOM MUPaMUJIBI C IOMOIIBIO
OpPTOTrOHAJILHOU MPOEKLINH
[Toctpoenue ceuenuii Kkyba, mpU3MBbI,

55 IIPABWJIBHOM MUPaMUBI C IIOMOIIBIO
OpPTOTrOHAJILHOU MPOEKINH
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [1mockocTn cumMMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSHUN OT TOYKH JI0 MJIOCKOCTH
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:

60 CUMMETpPHUSI, CABUT TOUYKHU IO TapaJIIeIbHOU
IPSAMOi

61 CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSIHUN
KonTponbnas pabota

62 "TlepneHIUKYISIPHOCTD MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

63 [ToBTOpEHME: yron Mexay IpsIMbIMU Ha

IIJIOCKOCTH, TPUTOHOMETPHS B




IMPOU3BOJIbHOM TPCYI'OJIbHHUKE, TCOpECMaA
KOCHHYCOB

64

65

66

[ToBTOpEeHueE: yrom Mexay
CKpCIIUBAOIUMHUCS ITPAMBIMHU B
IIPOCTPAHCTBE

FGOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUSA yIJia
MECXKAY NPsAMBIMHA B MHOI'OI'PAHHHUKAaXxX

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOTI'O yIjia

67

68

69

70

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO IEPIICHIUKYISPHBIX IIJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEM; TeopemMa o0 IpsiMOi
MEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH MIOCKOCTH
[TpstMmoyToNbHBIN Napanenenumnen; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuiejaenunena

TeopeMa 0 rMaroHany NpAMOYTOJIbBHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HEE

71

CrepeomeTpryuecKkue 1 MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJIOCKOCTH

72

73

HOBTOpCHI/IeZ CKpCIIUBAOIIHECA TPSAMEIC,
napaajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHUKaXx

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAIOIHUXCS MPAMBIX, paCCTOAHUC




MCKAY CKPCIIMBAOIIUMHUCA TPAMBIMUA B
MMPOCTBIX CUTYyallUsAX

Paccrosaue oT ToukH J0 IIIIOCKOCTH,

“ paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
Brrunciienre pacCTosTHUM MEXITY

75 CKPEIIHBAIOIIUMHUCSA IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJIIPHON IIJIOCKOCTH
TpéxrpanHselil yroi, HEPaBEHCTBA AJIs

76 TpexrpaHHbIx yrios. Teopema [Iudaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77 DeMeHTHI ChepruIecKoil reOMeTpuu:
reoJe3NYECKUE JINHUU Ha 3emiie

78 KonTponpHas padora "Yriel u paccTosHus"

79 Cucremaru3zainus 3HaHUN "MHOTOTpaHHUK U
€ro 3JIEMEHTHI"

80 IInpamua. Bunel nupamun. I[paBunsHas
nupamuia

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 IIpssMo# napaienenunes, NpsMoyroabHbIi
napaenenunes, Kyo

83 Boinykibie MHOrorpanHuku. Teopema
Ditnepa
Beinyknbie MHOrorpanHuku. Teopema

84 Oinepa. [IpaBuiibHBIE U NOTYTIPAaBUIIbHBIE
MHOTOTPaHHUKHU

85 KonTtponbHas padora "MHororpanHuKu"




Ilonsarue BCKTOpA HA IMJIOCKOCTU 1 B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio napannenenunena 1
90 YMHOXKEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxxenne BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MIIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Brranciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu
97 Konrtpomnsnas padota "Bektops! B 1
npocTpaHcTse”
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
08 TeMe "B3aumMHoe pacnonoxeHue NpsMbIX B 1
npoctpaHcTBe. [lapamienbHOCTh NPSIMBIX U
I10cKoCTER"
O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUH 110
99 teme "llepreHIuKyIIPHOCTD MPSIMBIX U 1
IIJIOCKOCTEMN"
100 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 1
teMe "MHororpaHHukn"
101 Wrorosast KoHTpoJbHASA paboTa 1
102 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne ni/m Tema ypoka Kounrpoabubie
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaUTUYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMU B MHOTOTPaHHUKAX
11 AHaJIUTUYECKUE METOBI pacuéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKaxX




@opMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAMHATAX

13 Haxosxnenue paccTostHui OT TOUKH 70
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUPAMHUIE

15 KonrponsHas pabora "AHanutuueckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, TIEPEeCEUCHUSI TIPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble NPSIMbIE U TITIOCKOCTH:
napajuieJIbHbIC CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TeprieHIUKYISIpHBIC IPSMBIC U

29 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHTUKYNSIpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpPEMa O TPeX

MEPIEHIUKYISIPAX




24

[lepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

HOBTOpeHI/Ie: miomaain MHOT'OYTrOJIbHUKOB,
(hOpMyIIBI IS TUTOINACH, COOOpaKEHUS
og00ust

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
mopoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUS
noxoous

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

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenuesaa




HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiefienuneaa

35 O0BEM npsAMOI TPU3MBI

36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C
00BEMOM TMIPSAMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIINM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHBIE C
00BEMaMH MUPaAMUJIBI

WKJIJHBIC 33791 TI0 TeMe BEMBI

IT "O6
Ten", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOW

44 " 0
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI




[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60kO0BOM MOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEUEHUI HUIUHAPA, KOHyCa
CrepeomeTprieCcKHe 3a1a4u Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

HWIAHAPOM




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lnomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYHCIIEHUS B OKPYKHOCTH, CTaHAAPTHBIE
noaoous

Pazauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OIr'paHHUKOB




69

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06béM mumuHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIPA

73

74

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

ITmomaau OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

76

77

78

[Ipuknagueie 3agaun 1o teme "OOBEMBI
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OO0BEM 1mIapa u MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepsl. COOTHOMICHUS MEXKTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ




79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U TUIOIIAIeH
MOBEPXHOCTEM

KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"
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JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOWCTBA JBHKCHUI

Bupl nBukeHuil: napauiesbHbIN NepeHocC,
LIEHTpaJIbHAsi CAMMETPUS, 3epKajIbHast
CUMMETPHUSI, TOBOPOT BOKPYT MPSMOI

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa
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FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUMKCHU S
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KonTtponbHas pabota "BekTops! B
npocrpaHcrae”

Ob6o06maromiee nopropeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alns 3HaHUM:
"ITapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B
pocTpaHcTBe"

Oo6o6maromiee nosropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
nmpocTpaHcTae”
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"
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Ob6o6maromee noropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHUKa"
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Oo6o06maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOTOIrpaHHuKa"
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Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusauus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
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Oo6o06maromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHas paboTa
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[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaAK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Hcropus pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

WNHuTepakTruBHAs 10CKaA
Hoyr6yku LIOC Pukop — 14 miryk
M®V [HOC Pantum

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

reshuege.ru






