MYHULUITAJIBHOE KASEHHOE OBIHIEOBPA3OBATEJIBHOE YUPEXKJIEHUE
«KukepuHckas cpeaHsisi 001eo0pa3oBaTe/ibHas IIKOJIa»
(MKOY «Kukepunckas COLI»)

(MKOY «Kukepunckasa COLL») YTBEPXIAIO

MNPUHATO JMupexrtop 3aiines A.U./ /
(mpuka3 Ne 201 or «30» aBrycra 2024 r.)

HA Mearoru4ecKoM copere
Ilpunoswcenue 1 x OOl COO

(mpotokoa Ne 1 ot «30» aBrycra 2024r.)

CepTudukat:
00CE948E3BA2EF1D14CDF571A815AA29C3
Bnageneu: 3aiues AnekcaHap VsaHoBuY
[evicteuteneHr: ¢ 30.07.2024 po 23.10.2025

\.

~\

OOKYMEHT MOAMUCAH
3NEKTPOHHOW MOAMUCHIO

J

PABOYAS [IPOTPAMMA
(ID 299061)

yueOHoro npeamera «I'eomerpusi. Yriay0/1eHHbI YPOBEHb)

s ooyuaromuxes 10 — 11 xmaccoB

Kuxepuno 2024 ropx



HOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBNIIETCS ONHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaKk KaK OO0ECIeUYMBACT BO3MOXKHOCTh H3YYEHUS JUCIMIUIMH
€CTECTBEHHO-HAYYHON HAIMPAaBICHHOCTH M MPEIMETOB TYMAHUTAPHOTO LIHKJIA.
[Tockonbky Joruueckoe MpllieHue, GOpMUPyeMoe MPU U3yUeHUN 00yUaIOIUMHUCS
MOHATUIHBIX OCHOB TE€OMETPUHU, MPU JO0KA3ZATEIBCTBE TEOPEM M MNOCTPOCHUU
LETOYKH JIOTUUYECKUX YTBEPKICHUMN MTPU PEIICHUU T€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTAaTh W OIPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS IMpHU
pelieHnu 3a1a4 €CTECTBEHHO-HAyYHOT'0 IIMKJIA, B YACTHOCTH (PU3MUECKUX 3aJ1au.

[enb ocBoeHUsT MporpamMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriry0iaEéHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAJBHBIX CIOCOOHOCTEHM 00yUYarOIIUXCS IPU U3yUECHUN
reOMETPUHM, KaK COCTABJISIIONICH TmpeAMeTHOM obOmactu «Maremarnka U
uH(popMaTHKay 4epe3 o0ecreueHne BO3MOKHOCTU TPHUOOPETEHUSI U KCTIOJIb30BAHUS
OoJiee TIIyOOKUX TEOMETPUYECKUX 3HAHUM U JICHCTBUMN, CTICIIU(DPUIHBIX T€OMETPHH,
¥ HEOOXOJIUMBIX ISl YCTICIITHOTO PO ECCHOHATBLHOTO 00pa30BaHMmsl, CBI3aHHOTO C
UCIIOJIb30BAHUEM MaTEMAaTHKH.

[IpuopuTeTHRIMU 3ajjayaMu Kypca TE€OMETPUM Ha YriyOJEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

paclMpeHue MpeaCTaBICHUsI 0 TEOMETPUM KaK YaCTH MUPOBOUW KyJIbTYpbI U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BXHEUIINX MAaTeMaTUYECKUX MOJENSAX, MO3BOJISIIOIIUX OMUCHIBATH U H3y4daTh
pa3HbI€ SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE MOHATUIHOTO ammapara 1o pasaeiy
«CtepeoMeTpus» ydeOHOTO Kypca TeOMETpHH;

dbopMupoBaHUE  YMEHHS BIIAJIETh OCHOBHBIMU HOHATUSIMU 0
NPOCTPAHCTBEHHBIX (UTypax W WX OCHOBHBIMH CBOMCTBaMHU, 3HAHHE TEOPEM,
dbopMyn ¥ yMeHHE HMX TPHUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOAHTH
HECTaHJapTHbIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHUS PACIO3HABATH HA YEpPTEkKaX, MOJCIAX U B PEATbHOM
MHUpPE MHOTOTPAaHHMKHA W Te€Jla BpALIECHUs, KOHCTPYUPOBATH T'€OMETPUYECKHUE
MOJEIN;

dbopMHUpoBaHNE TOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOT'O IMOCTPOSHUS
MaTEMaTUYECKUX TeopuH, (HOPMUPOBAHHE TOHWMAHHUS POJU AKCHOMATHUKH TIPH
IIPOBEJICHUU PACCYXKICHHM;

dbopMHupOBaHUE YMEHHS BIAJIETh METOJAAMHU JOKA3aTEIbCTB M aITOPUTMOB
peILICHUs, yMEHUS UX TPUMEHSTh, IPOBOJUTH JJOKA3aTEIbHBIE PACCYKACHUS B XO/I€
pELICHUsI CTEPEOMETPUYECKUX 3aJlad M 33Ja4 C IMPAKTUYECKHM COJICPKAHUEM,
dbopMupoBaHuE MOPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  MPH



000CHOBaHUHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTHUBHBIX PACCYKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEILHON aKTUBHOCTH, HUCCIIEIOBATEIBCKUX
YMEHUH, KPUTHIHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHHUIO TeOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUS Paclo3HABaTh IMPOSIBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaIbHBIX JKU3HEHHBIX CUTYAlUSIX M MPU U3YYCHUH JPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHTYallUd, WCCIICIOBAaHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TTOJTYYCHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmnaccax sBasitoTcsi:  «lIpssMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukmn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBUKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTHSIMUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YIITyOJIEHHOM ypoBHE 00y4eHHs B 10—
11 Kiaccax, OTHOCHTCS KO BCEM COZACpPKaTeIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOoBaHUE  JIOTUYECKMX YMEHHMH  pachpefessieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO M 10 rogam oOydenus. ConepikaHue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, pPACTPENEIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOMPOCaM O0y4JaroIIuecs
oOpamiaiucb  HEOJHOKpPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMTOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJI0/IeHNEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPECTABICHUN 00Yy4aloluXCs, pacuiupsis u yriayomusis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
UHANBUAYAITbHBIX 00pa30BaTEeNbHBIX MpOrpamMM, oOecrneuuTs yriayOnéHHoe
U3Yy4YCHHE TeOMETPHUH KaK COCTABIISIONIEH yueOHOro mpeaMera «MaTemMaTikay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMATHUKH C
yaétoM BbIOOpa Oyaymied mpodeccuu, obecriedunBasi MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ poeccuoHaNbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEenMBaIOMINXCS
npsiMbIX. [lapamiensHOCTh IPSAMBIX U TIJIOCKOCTEN B MIPOCTPAHCTBE: NapasjieIbHbIe
NpsIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, NaPaICIbHOCTD NPSIMON
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcHOBHbIE CBOMICTBa MapauIeIbHOIO NpoeKTHpoBaHus. M3oOpaxeHue
buryp B mapamienabHON MPOCKIMHU. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXY TpsSMbIMU B mpocTpaHcTBe. [lapaiyienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napauiesIbHbIX MIJIOCKOCTEM. [Ipocreiimiue
OPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadllp, MapaulelienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYJISPHOCTD MPAMON M IUIOCKOCTH: NEPNEHAUKYJIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJJIENbHbIE W MNEPHEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH MpPSMOW U IUIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYIISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHIuKyasspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJISIPHOCTH JABYX IUIOCKOCTEH. Teopema o TpEX
NepPHEHIUKYIIApax.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIOJI, JINHEWHBIA YTOJl IBYTPAHHOTO yrija. TpEXTpaHHbBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTJIOB MHOTOTPAHHOTO yria. CBOMCTBA MIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yTJIa. TeopeMbl KOCHHYCOB U CHHYCOB JJIs1 TPEXTPAHHOIO yIJIa.

MHororpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BEpTka MHOrorpansHuka. Ilpusma: N-yrospHas
npu3Ma, IpsMas ¥ HaKJIIOHHAs! IPU3MBbI, OOKOBAsi M MOJIHASI TIOBEPXHOCTh MIPHU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN NapajUIEEUNe] U ero cBoMcTBa. Kparyaiimne
OyTH Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Oiinepa. [IpoctpaHcTBeHHas
teopema Iludaropa. Ilupamuaa: N-yroyibHas nupamua, IpaBuibHas U yCeUEHHAs
nupamuabl. CBoiicTBa peOep W OOKOBBIX TpaHEW NPABUIHLHOW MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IpPaBWIbHAS IpU3Ma W NpaBWIbHAsg MNUPaMHUJA,



MpaBWJIbHAs TPEYTOJIbHASI TMpaMuAa U MPaBUIIbHBIN TETpasap, Kyo. [Ipencrasnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdAP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSAMOU IPU3MBI,
IUIOIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH NpSIMON Npu3Mbl. [lnomans
OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHONW NHPAMHUJbI, TEOpeMa o
IUIOIIAAN YCEYEHHOU TUPaMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIC, COHAIIPABJICHHBIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[ToHaTHE KOMIUIaHApHbIE BEKTOpHI. lIpuU3HAaK KOMIUIAaHApHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpaleHus

[loHATHA: UTHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, OOpasyroniue TmoBepxHOCTel. Tema BparieHHs:
IWIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacronoxenne chepbl
M TUTOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHUs Ha
iockocTd. Pa3pépTka mummHapa u KoHyca. CuMMeTpusi cephl 1 mapa.

O6béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NpSMOYTOJILHOTO Tapajuiesienuneaa U cienctsuss u3 He€. OO0bEM TpsiMOU |
HAKJIOHHOW TPHU3MBI, IMIMHAPA, MUPAMHIBI U KOHyca. OO0BEM mapa U mapoBOro
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [lpu3ma, BhImcaHHas B
IWIMHAD, OINWCaHHAas OKolo IwiuHApa. llepecedyeHne cdepbl w mmapa c
iockocThio. Kacanwe miapa u cdepsl miockoctpro. [ToHSATHE MHOrOrpaHHHKA,
OIMCAaHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpAIICHUS.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U € yYacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIINHAPA
(mapanienbHO U TEPHEHJIUKYJSIPHO OCH), CEUeHMs] KoHyca (mapajuiesibHbIe
OCHOBAHHUIO U MIPOXOMASAIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUSI
CEUYEHUM: METOJ CIeJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHM, METOJ TIEpeHoca
CEeKyIIeH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepaniuu Hajl BeKTopamu. BekTopHOoe yMHOKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO YMHOXEHMs. [IpsiMmoyronbHas cuctema
KoopaMHAT B mpocTpaHcTBe. KoopauHaTel BekTtopa. PasziokeHue BekTOpa IO
6asucy. KoopauHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU TCOMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi mpoctpanctBa. OtoOpaxeHus. [[BkeHHS M paBEeHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHHWM. Buasl JIBWKEHUH: TapauielbHBIA TEPEHOC,
IEHTpaJbHas CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMIPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditniepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPECTABICHUE O MATEMATHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUN, MPOLEIYP
rpaxxgaHckoro  oOmectBa  (BBIOOpBI,  ONpPOCHl W JIPYroe),  yMEHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) NaTpHOTHYECKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUW B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUM, BOCTIPUUMUYHUBOCTH K
MaTE€MaTUYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOT0 U 0€30MacHOTr0 00pasa >KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHWE, COATAHCHPOBAHHBIN PEKUM 3aHITHH WU
OTIbIXa, pEeryJsipHas ¢u3nueckas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHATBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpe/ibl, OCO3HaHUE TI100AIBHOTO XapaKkTepa dKOJIOTMYECKUX MPoOsieM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs penieHus 3aaad B 00J1acTH
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB U OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [ 000OIICHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BHIOMpaTh HanboJiee NOAXOASIIUN C YUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjibTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEIONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yIbTaT;

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMBbl, pelIaeMoi 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha IIOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nyajaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4YETOM 3a1a4
MPE3EHTAIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh ~ HABBIKAMU  IIO03HABATCIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHI M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTATOB, BIAACTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysbTaTa PEIICHUS
MaTEeMaTHYECKOHN 3a71a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JTOCTIKEHUS WM HEJOCTHIKCHHS PE3yJIbTaTOB JEATEILHOCTH, HAaXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIICHWH Y4YeOHBIX 3ajad4, NPUHUMATh IeJIb COBMECTHOH
JEATEIBHOCTH, TUTAHMUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BU/JIbI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaAThH
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIAUHUPOBATH
CBOM JICMCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KpPUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TIOHSATHSMHU CTEPEOMETPUU TIPHU
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTOIPAHHHUKOB (TpHU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAJILHOE
OPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHITH U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEH  MHOTIOIpPaHHUKOB  (TMpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTH4YEeCKUX 3a]ad IOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu CopMyJIHPOBaHHOMN
npoOJieMbl, MOJIEINPOBATh peallbHble CUTYallMd Ha $3bIKE TI'€OMETpPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMU BpAILCHUS: [TWIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYKCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHHUE YTJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMU, BBIUHUCIIEHUE PACCTOSIHUM OT TOUKHU JI0 MIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANMHATHOTO METO/Ia MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOEHHUS CEUEHHUW: METOJ CJIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralOlluX HECKOJIBKO INAaroB pELICHUs, €CIH YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIEN0BATH NOCTPOCHHBIE MOJIENIN C UCTIOJIBb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3a/a4yM, CBSA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSAMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 pacCTOSHUS 16
6 MHororpaHHUKH 7
BexkTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHHEe U CUCTeMAaTHU3alHs 5 5
3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckast reoMeTpus 15 1
9 [ToBTOpeHue, o6o6meH1iIe u 15 1
cUCTEeMaTH3aIHsI 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa M300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MNEPECCKAIMNECH IIIIOCKOCTH,
ICPCCCKAOIMCCA IIpsAMas U IJIOCKOCTD,
NOJYIpOCTPaHCTBO

MHoOrorpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cieactsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOIAT Yepe3 UxX
pé6pa. N3obpaxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpamrBanyue NOCTPOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

11

N3o0pakeHue ceueHui mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHH
pa3HBIMU IIBETaAMU

12

N300pakeHue ceueHuid MpaMuibl, Kyba
U TIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pebpa. M3obpakeHne nepeceyeHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBaH#e mocTpOSHHBIX CCUCHHN
pa3HBIMU I[BETaAMHU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pebpa. M3obpakeHue nepeceyeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYEHUN
pa3HBIMM LIBETAMHU

14

Merton cienoB 11 HOCTPOECHUS CEUEHUI

15

Merton ciiefioB 1St HOCTPOCHUS CEUCHUIA.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton crefoB Uit TOCTPOSHUS CEUEHUI.
CBolicTBa NEpPECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aMKCh 11aroB
ITOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHUCh 1IaroB
IIOCTPOEHUS

19

[TocTpoeHue ceueHnuii B mupamu/e, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11aroB
MIOCTPOEHUS

20

ITocTpoenue cedenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHUCh 11Ar0B
IIOCTPOEHUs




21

[ToBTOpenue mnanumerpun: Teopema o
MIPOINOPLIMOHANIBHBIX oTpe3kax. [lonobue
TPEYTrOJIBHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTekax. MicTopus pa3BuUTHS
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpemmBarOnuxcs
npsMbIx. [lapannensHsle npsmble B
IIPOCTPAHCTBE

25

Teopema o CyllieCTBOBaHUU U
€IMHCTBEHHOCTH MPSMOI1 MapaijieibHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoi. JlemMa o mepeceueHun
MapajuieNbHbIX MPSIMBIX JIOCKOCTHIO

26

[TapannensHOCTh TpeX MpsAMbBIX. Teopema
0 TpEX MmapajuleNbHBIX IpAMbIX. Teopema
0 CKPEIIHMBAIOLIUXCS MPSIMBIX

27

[TapannenpHoe IPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA MAapaJIEIbHOTO
npoekTHpoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONU IPOESKIIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IPAMBIMA

29

3ajayu Ha T0KA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/ICM HpSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHS: mapaIeNnbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa nNapaJIeIbHOCTH NPAMOHN U
IIJIOCKOCTH

31

reOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 10Ka3aTcjibCTBO, CBA3aHHBIC C
MapalJICJIbHOCTBIO MPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBEC

32

[Toctpoenue ceueHus, MPOXOAIIETO
yepe3 JaHHYIO NMPSMYI0 Ha YepTexe U
MapajyIeIbHOrO0 APYrou npsimoil. Pacuér
OTHOLLUEHUN

33

HapannenLHaﬂ IpOCKIMA, IPUMCHCHUC
JJI1 ITIOCTPOCHU S ceueHH I KYGB. u
apaJjureJICnuIcaa. CBoiicTBa
HapaJiieJenuIcaa u nNpu3mMsbl

34

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
mapaJlIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema o napamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOMALLEH Yepe3 TOUKY, HE




MPUHAICKALLYIO JAHHOM NIJIOCKOCTU U
CJIIEJICTBUS U3 HEe

36

CaoiicTBa napayuieabHbIX IIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECceUeHuUs
IIpH NCPECCUCHUM [IBYX IMapaJIJICITIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napayuIeIbHbIX TIOCKOCTEMN:
00 oTpe3Kax mapasuieIbHbIX NPSMBIX,
3aKIIFOYEHHBIX MEXY ITapaljIeIbHBIMUA
IJIOCKOCTSIMU; O MepeceyeHr  NpsaMoii ¢
ABYMs MapaJuICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [ludaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOT'O TPEYTOJIbHHUKA

40

CBoiicTBa Ky0a M MPSIMOYTOJILHOTO
napajuiesienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienue e

42

[lepnieH UKy ISIPHOCTD MPSMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISAPHOCTH NIPSMOH U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, MTPOXOIAILIEH

44 gyepe3 TOUKY IPOCTPAHCTBA U
MEPIIEHANKYISPHON K TUIOCKOCTH

45 [TnockocTH U MEePIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX

46 [TnockocTH 1 MepIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[lepneHauKynsp 1 HAKJIOHHAS.

47 [TocTpoeHne neprieHIUKyIsApa U3 TOYKU
Ha TPSMYIO
[lepneHauKynsp 1 HAKJIOHHAS.

48 [TocTpoenue nepreHIuKyasIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIIpax
(npsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHAUKYIIpax
(npsimast u oOpaTHas)

51 VYroa MexIy CKpelBaroIIMMUCS
MPSIMBIMU
[Touck neprneHuKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPIICHTUKYIAPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuit Kyoa, mpu3Msl,

54 MPaBUIILHON MUPAMUIBI C TIOMOIIBIO

OpTOFOHaHLHOﬁ IMPOCKINHU




55

[TocTpoenue ceueHuii Kyoa, mpu3Msl,
MIPaBUJILHOM IUPaMU/bI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKocTH. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHuKyISIPHOCTH IPSIMOI
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBusIbHBIE MHOTOIpaHHUKH. Pacyér
pPacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco0bl OMYCTUTh NEPIIEHNKYISPHI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPsSMOH,
W3MEHEHUE PACCTOSIHUIMA

62

KontpospHas padota "B3zanmnoe
pacrojoKeHue MPSIMbIX U TIOCKOCTE! B
npocrtpaHctae"

63

[ToBTOpEHUE: Yroy MeXy MPSIMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIEHOM TPEYTOJILHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE




65

I'eomeTprueckre METOIbI BBIYHUCICHUS
yTIJla MEXKly NPSMBIMH B
MHOI'OTPaHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKYISIPHBIE TTIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOM
IepECEUYEeHMS ABYX IIIOCKOCTEMN
MEPIEHIUKYISIPHBIX TPEThEH INTIOCKOCTH

69

[IpssMOYTOBHBIN MapasuIeenuren; Kyo;
M3MEepEeHusl, CBOMCTBA MPSIMOYTOIBHOTO
napajuiesienuneaa

70

TeopeMa O AraroHaJv rmpsAamMoyroJibHOro
nmapajiiecnuieaa u CICACTBUC U3 Heé

71

CrepeomeTrpuueckue U NpUKIaIHbIE
3a/1auM, CBSI3aHHbIE CO B3aMHbBIM
PaCMoOI0KEHUEM MPAMBIX U TNIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIINUCCA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTAaHAAPTHBIX MHOT'OT'PaAHHHUKAX

73

ITapa napaynenbHBIX IIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXK/y CKPEIHUBAOUMUCA NIPSMBIMU B
IIPOCTBIX CUTYALMAX




74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSMON JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIIEHANKYJIIPHON
IIJIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA JJIS
TpEXTpaHHbIX yIIIoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yTJIa

77

DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosgHus"

79

CucreMaTusalus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMeHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBIL.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasuieienune1, Kyo

83

Brimykisle MHOrorpanHuku. Teopema
Olinepa

84

Beinykiibie MHOrorpanHuku. Teopema
Olinepa. IIpaBuibHBIE 1
TIOJIYIIPAaBUJIBHBIE MHOTOI'PAaHHUKHU

85

KonrtpomnbHas padora "MHororpanHuKu"




86 [TonsiTHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznioxxenne Bektopa 1mo 6azucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrarcnenue yrira Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7a4u ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a7a41 ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a7a4u ¢ BEKTOPAMH 1
98 O0001IeHE U cCUCTEMATU3ALNS 3HAHUN 1
99 O0001IeHEe U cUCTEMAaTU3aLNs 3HAHUN 1
100 Hrtoropas KoHTpoOJIbHAs paboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
IpocTpaHcTBe"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHMe TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npon3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAy IPSIMBIMU B MHOT'OTPaHHUKAX
1 AHanuTHuecKkue METobl pacuéra yria 1

MCKIY INIOCKOCTAMH B MHOT'OI'PAHHHUKAX




dopMmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH JI0
TJIOCKOCTH B TIPABHIILHOW TTUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOT'OTPAHHUKH

17 CeueHHsI MHOTOTPAHHHUKOB: METO]T
CIIe/IOB
CeueHusi MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTePECCUCHUS
MPSAMBIX U IIOCKOCTEHN

19 [TapannenbHble NpsSIMbIE U TUIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacuér OTHONICHUIA
[TapannensHblie NPsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[lepnieH UKy IsSIpHBIE IPSMBIE U

29 TJIOCKOCTH: CTaHJIaPTHBIE Maphl

NEPpUCHAUKYJIIPHBIX IUIOCKOCTEH U
NpsAMBIX, CHMMETPHUH MHOI'OT'PaHHUKOB




23

[lepnenuKynspHbIC NPSMBIE U
IJIOCKOCTH: TEOPEMA O TpeX
MEPIEHIUKYIISIPAX

24

[lepnenaukynspHbIe NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOTI'OTpaHHUKAX

25

[ToBTOpEeHue: momaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 17151
TIJTOTAIeH, COOOpaKEHUS TIOT00MSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUTsI
TJTOTAIeH, COOOpaKEHUS TI0T00MSI

27

[ToBTOpEHME: MITOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TIJI0TIAIeH, COOOpaKEHUS TI0T00MSI

28

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Hs

29

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00US

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpPaHHUKH, CEUEHUS
MHOTOT'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasiesenumnena

32

3anaun 00 yaBOeHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHUCEKIUH yTiia




33

CrepeoMeTpHUYecKHe 3a/1a4ut, CBSI3aHHbIC
¢ 00BEMOM TPSIMOYTOIIBHOTO
napasuiesenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO
napajuiejenuIena

35

OO6BEM IpsAMOIA TPU3MBI

36

CrepeoMeTrpuueckue 3aJauu, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaterpana. OobpEmM
HAKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
MAPaAMU/IBI

40

dopmyna 00bEMa MUpaMUIBL.
OTtHomeHrue 00BEMOB ITUPAMUT C
OOIINM YTIJIOM

41

®opmyna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU]T C
O0IIKM YTJIOM

42

CrepeomeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MIPU3MBI

43

CrepeomeTrpuuecKkue 3ajauu, CBI3aHHbIE
¢ 00béMaMH HaKJIOHHOW MIPU3MBI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaMU/IbI

16 [Ipumenenne 06bEMOB. Boruncienue
paccTosiHus J0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTI'OrpaHHuKa"
Hunuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Humuaap. [psmoit kpyroBoit HUIUHID.
[Io1maae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXxHOCTh, 00pa3yloriue
KOHMYECKOU moBepxHocTH. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
rapajuieJIbHON IIOCKOCTH OCHOBAHUSA

52 Yceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas G0KOBOM MOBEPXHOCTH U
MIOJTHOM MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aaui Ha

55 JI0KA3aTeIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEYEHMH LIUIMHPA,
KOHYyca




56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOECHUEM CEUYEHUN LUIUHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3obpaxenue mapa

61

[epeceuenwue cheprl u mapa ¢
rtockocThio. Kacanue mapa u cepsr
TUTOCKOCTRIO. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [nomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuuecKkue 3aaud Ha
JI0Ka3aTelbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cheEpoil U mapom,
MIOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO chpepoit U apom,
IIOCTPOEHUEM HX CEYEHM MIIOCKOCTHIO

66

[MpukinaaHbie 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpAIICHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71 Kontponbras padora "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6béM muuHApa. Teopema 06 00bEMe
MPSMOTO ITUTUHAPA
Brruucienue 0065EMOB TEN ¢ OMOIIBIO

73 onpenenéHHoro uaterpana. OobpEm
KOHyca

74 ITmomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHUE 3a]1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM O00BEMOB ITUIIMHIPA,
KOHYyca

76 [Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapoBOro CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOro CErMeHTa  MIapoBOro
ceKkTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
miomaapio cepobl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH TOBEPXHOCTEH U
00BEMaMu MOJTOOHBIX TEI

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 00bE€Ma pu mogo0um.
CrepeoMeTpHUECKUE 3319, CBSI3aHHBIC
C BBEIUHCIEHHUEM O00BEMOB TEN U
TUTONIAJIEN TOBEPXHOCTEN

80

Kontponbnas padora "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TE"

81

JIBM>KeHUsI MpOCTPaHCTBA.
OtobOpaxenus. [[BuykeHUs U paBEHCTBO
¢duryp. OOmMe CBONCTBA ABMKEHUN

82

Bupl niBukeHMil: mapauienbHbII
MepPEeHOC, IICHTPaIbHAsS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT HpsSIMOU

83

[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Ditnepa

84

FeOMeTpI/ILIeCKI/Ie 3aga4u Ha
NMPUMCHCHUC ABUKCHUS

85

KontpomnbHas pabota

86

O6o0maromee nopropenue 11 nmoHsTuit
U METo/10B Kypca reometpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBe"

87

Ob6o06maromee nmosropenue 11 moHsTuit
U MEeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B mpocTpaHcTBe"

88

Ob6o6mmatoiee nopropenue 11 nonsituit
1 MeTOoJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3alls 3HAHHIA:
"BekTops! B npocTpancTse"

89

Ob6o6matoiee nopropenue 11 nonsituit
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTU3alUs 3HAHUN:
"O0BeM MHOTOTpaHHUKA"

90

O6o6maromee moBTopenue 11 moHsTHiA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMaTH3aIMs 3HAHUIL:
"O0BbeM MHOTOrpaHHUKA"

91

O6o6maromiee moBropenue 11 moHsTHIA
1 MEeTOJIOB Kypca reometpuu 10-11
KJIAaCCOB, CUCTEMATH3aLlis 3HAHMIA:
"[1nomaan moBEpXHOCTH U 0OBEMBI
KpyTribIx Ten"

92

Ob6o0mmaromee nopropenue 11 nonsTuit
1 MeTo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"[nomaau MOBEPXHOCTH U OOBEMBI
KpyriasIx Ten"




93

Hrorosas KoHTpoJbHAs paboTa

94

Hrorosas KoHTpoJbHAS padoTa

95

[ToBTOpenue, o6o0IIEHNE U
CHUCTEeMaTU3alus 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropus pazBuTHs CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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