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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust sBiIIETCS OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpEHET0 0011ero oopa3oBanus,
Tak Kak o0ecreynMBaeT BO3MOXKHOCTh HM3y4YEHHUS JUCHUIUIMH  E€CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIO LuKiIa. II0CKONBKY JIOTMYECKOE MBIIUIEHUE,
dbopMupyemMoe mpuU HM3YyYCHUH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IIpH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FeOMETPUUYECKUX 3a/lay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenb ocBoeHus mporpammbl yueOHoOro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pa3sBUTHE WHIMBHYaJTbHBIX CIIOCOOHOCTEH OOy4YaroOmMXCsl TpPU H3YUYEHHUH TEOMETPUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTuka W MHQOpPMATHKa» 4Yepe3 obecredyeHue
BO3MO>KHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX T€OMETPUYECKMX 3HAHUM U
NecTBUH, creln(UYHBIX €OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOI'o NMpOo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTEeTHBIMH 33/1Ja4aMU Kypca FT€OMETPUH Ha YIi1yOJEHHOM YPOBHE, paCUIMPSAIOIINMU U
YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

pacumpeHue npeCcTaBICHHUs O TEOMETPUHN KaK YaCTH MUPOBOH KyJIbTYpHI B ((OPMUPOBAHHE
OCO3HAHUs B3aUMOCBS3U N'€OMETPUH C OKPYKAIOLUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEUIINX
MaTeMaTUYECKUX MOJIEIISIX, TO3BOJISIONIUX OMMCHIBATH M U3y4aTh PA3HbBIC SIBJICHUS OKPYKAIOIIETO
MUpa, 3HaHWE MOHATUHHOTO anmnapara 1o pazzaeny «CrtepeomeTpus» y4eOHOTO Kypca reOMETPHUH;

q)OpMI/IpOBaHI/IC YMCHUSA BJIaZICTh OCHOBHBIMU IMOHATHAMHU O IIPOCTPAHCTBCHHBIX q)Hl"yan n
X OCHOBHBIMH CBOﬁCTBaMH, 3HAHUC TCOPEM, (bOpMy.]'I U YMCHUC HX NPUMCHATH, YMCHHA
JOKa3bIBaTh TCOPEMbI U HAXOJUTHh HCCTAHAAPTHLIC CITOCOOBI pPEeIICHHUA 3a1a4,

dbopMHUpOBaHME YMEHHS pacro3HaBaTh Ha YEPTEKaX, MOJCISIX M B peaJbHOM MHUpPE
MHOTOTPaHHUKHU U TeJla BPaLIEHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

¢dopmupoBaHue [IOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUs
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHME MOHUMAHUS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyKIeHUN;

dopmMHpoBaHHE yMEHHUS BIAJETh METOJaMM JI0Ka3aTeIbCTB M aJITOPUTMOB pELICHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJAE pELICHUs
CTEpPEOMETPUYECKUX 33Jad W 3aJad C T[PaKTHUYECKUM cojepxaHueMm, (OpMUPOBaHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKJICHUM U POJIM aKCUOMATHKH B ITPOBEACHUU 1€ TYKTUBHBIX PACCYXKICHUM;

Pa3sBUTHEC ©W COBCPIICHCTBOBAHWEC MWHTCIUICKTYAJIBHBIX W TBOPYCCKUX crocoOHoCTeH
06yqa101u1/1x05{, M03HaBaTEIbHOI AKTUBHOCTH, HCCICIOBATCIbCKHUX YMCHHﬁ, KPUTHYHOCTHU
MBIIIJICHUS, MHTEPECA K U3YUCHUIO I'COMECTPUH,

dbopmupoBaHre (PYHKITMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHONH TEOMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUUECKHUX MOHATHM, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTYallUSX W TPU HU3YYCHHH JPYruX Y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH [TOJIyYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpXKATEITBHBIMH JIMHUSIMU yueOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
apisitoTes: «IIpsiMble ¥ TUIOCKOCTU B MpOCTpaHCTBe», «MHororpanHukmy, «Tena BpaiieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OIEPUPOBATH TOHSTHIMM),
pElIeBaHTHBIMH T€OMETPUH Ha YriayOn€HHOM ypoBHE oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUH
pacmpeesnsseTcs: He TOJIBKO MO COJepKATeIbHBIM JIMHHUSIM, HO U 110 roj1aM o0ydenus. Comeprkanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOTPaMMBI, pacIpeIeIEHHBIM 10 TOAaM 00 y4eHUsl, CTPYKTYPUPOBAHO TAKHM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, NPUHIIUITHAIBHBIM BOIIPOCaM o0ydJaromuecs o0pamaiich HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHMW30BaTh  OBJAJCHUE TEOMETPUUYCCKUMM TOHATUSIMH UM  HaBBIKAMU
MOCIEA0BATEIbHO U MOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKIIOYATh B OOIIYIO0 CUCTEMY I€OMETPUUYECKHUX MPEICTABICHUM 00YJarOIINXCsI, PACIIUPSIS
U yriyonsis e€, o0pasys mpoYHble MHOYKECTBEHHbBIE CBSI3H.

Hepexon K U3YYCHHIO TCOMCTPHUU HaA er'Iy6J'IéHHOM YPOBHCE ITO3BOJISACT:

co3maTh YCIoBHsS Juid AuQQepeHnranu oO0ydeHUs,, MOCTPOSHHsS WHIMBHyaTbHBIX
oOpa3oBaTeNbHBIX  MporpammMm,  oOecrneyuTb  yriIyOJn€HHOe  U3ydyeHHEe  IeOMEeTpUH
KaK COCTaBJIsItoIIeN yueOHoro rnpeaMera «MaTemaTHKay;

IIOATrOTOBUTH 06yqa101111/1xc;1 K MPOAOJDKCHUIO M3YYCHHA MATCMATHKU C yLIéTOM BI)I60pa
Oyayuied mpodeccuu, odecreynBasi MPEEMCTBEHHOCTh MEXKAY OOIIMM W TPOPECCHOHATBHBIM
0o0pa3zoBaHHEM.

Ha n3yuenue yueOHoro kypca «I'eomeTpus» Ha yriay0si€HHOM ypoBHE oTBoAuTCs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).

COJAEP)KAHUE OBYUYEHUS
10 KJIACC
IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHS CTCPCOMCTPHHU. Tqua, npsmas, IiI0CKOCTh, IMPOCTPAHCTBO. ITonsatue
00 aKCHOMaTHYECKOM MMOCTPOCHUU CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUHN U CIICACTBUSA U3 HUX.

B3aumHOe pacnosioskeHue NpsIMBIX B IMIPOCTPAHCTBE: MEPECEKAIOLINECS, apaJUIeIbHbIE U
cKpeluBaromuecs npsimele. [Ipu3Haku cKkpemunBaomuxcs IpsaMbIX. [lapanaenbHOCTh TPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
NOpsIMBIX, MapajuleIbHOCTh  OpsIMOM M miockocTd. [lapamnenbHoe W IEHTpaibHOE
pOEeKTHpOBaHue, n3odpakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MPOEKTUPOBAHMSL.
N3ob6paxenue ¢puryp B napajuiebHON MPOEKIUU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMHU, YTOJl
MEXy NpSMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEHN: NapauleabHbIE IJIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocreiinme npocTpaHCTBEHHBIE (PUTYpPbI HA TIOCKOCTH:
TETpadp, NapajuleIenuIe]l, IOCTPOEHUE CEUEHUI.



[lepnieHIUKYIAPHOCTD MPAMOM U IIJIOCKOCTHU: NIEPIIECHAUKYIISIPHBIEC IPSIMBIE B IIPOCTPAHCTBE,
IpsIMbIE TapajuIebHbIE M INEPIEHAMKYISPHBIC K IUIOCKOCTH, IPHU3HAK NEPHEHIAUKYIIPHOCTH
OpsIMOM U IIJIOCKOCTH, TEOpEMa O MPSAMOM NEPHEHIAUKYISIPHON IMI0CKOCcTH. OpTOroHaibHOE
npoektupoBanue. [lepneHIUKYIslp M HAKJIOHHBIE: pPAaCcCTOSTHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MPSMOU JI0 TIOCKOCTH, MPOEKIUs (PUTYpPHI Ha TIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: INpPHU3HAK IMEPIEHIAUKYJIIPHOCTH IBYX Iulockocted. Teopema o  Tpéx
NEPIEHIUKYIIAPAX.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEKY IIPSIMOM UM INIOCKOCTBIO, IBYTPAHHBIN YIrOJl, TMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Buibl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHMKA. [[pu3Ma: n-yronpHas npusma, npsamas
W HakIIOHHasT TpU3MbI, OOKOBas W TMOJNHAas TOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
IIPSAMOYTOJIBHBIA MapajulelIeNine]l W ero cpoWcrBa. Kparyaillume nyTH Ha ITOBEPXHOCTH
MHoOrorpanHuka. Teopema Oinepa. IIpoctpanctBenHas teopema I[lucdaropa. IMupammpa: n-
yrojibHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIIbHAs NpH3Ma M IpaBUIIbHAs
nUpamMu/Ia, MpaBHiIbHAs TPEyrojdbHas MUpaMUIa U IPaBUIBHBIA TeTpa’ap, KyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA’ApP, AOJEKAIp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60koBoOit
MOBEPXHOCTH U MOJHOM TOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHU, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MpsAMOM mpu3Mbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHOMN
MUPAMHU/JIBI, TEOpEMA O TUIOIIAIN YCEUEHHON TUPaMU/IBL.

CumMeTpusi B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPAaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajUlesIeNuIena, CUMMETpUs
IIPaBUJIBHBIX MIPU3M, CHMMETPHS IPABUIIBHON TUPAMUBI.

BeKTOpLI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBJICHHbIE U MPOTHBOIOJIOXKHO HAIpaBJIEHHbIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uncio. CBOMCTBA clokeHusl BeKTOpoB. CBOICTBA YMHOKEHUS
BeKTOpa Ha yncio. [loHsaTHE KOMIUTaHapHBIE BEKTOPBI. [IpM3HaK KOMINIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamnenenunena. TeopemMa O pPa3IoKEHUH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBA3b
MEXJ1y KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexX1y Bekropamu. CkansipHOe
IIPOU3BE/IEHNE BEKTOPOB.



11 KJIACC
Tena BpaueHus

[ToHsITHS: MIWHAPUYECKAs TMOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTh, Chepuueckas
MOBEPXHOCTh, 00pa3yromire nopepxuocteil. Tena BpaiieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paxenue Tea BpalleHUs Ha M1ockocTu. Pa3BépTka munuuapa u konyca. CuMMerpusi cepbl
U 11apa.

O6bém. OcHoBHBIE cBoOiicTBa 00BbEMOB Ten. Teopema 00 00BEME NPSMOYTrOIBLHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM HPU3MBL, LMIMHIpA,
nupamMuibl 1 KoHyca. O0bEM 1mapa ¥ apoBOro CErMEHTa.

KomOunanmu Ten BpamieHus U MHoOrorpaHHukoB. [Ipm3ma, BhucaHHas B LHJIHHJD,
onucaHHas okojo mwimHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHKKA, OMTUCAHHOTO OKOJIO cephl, chepbl, BMIUCAHHOU B
MHOTOTPAHHHK HJIM TEJIO BPAIICHHSI.

[Tnomanp MOBEPXHOCTH IWIMHJIpPA, KOHYyca, miomanb cepsl u e€ yacteil. [lomoOue B
npoctpanctBe. OtHomieHue 00BEMOB, TMIIOMIAZEH TMOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3zoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEpEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB M TEJI BPALLIEHUs: CEYeHUs LUIMHpa (HapajlieabHO
U NEPIEHAUKYJIIPHO OCH), CEUeHHsI KOHYyca (MapajuleibHble OCHOBAHUIO U MPOXOJIIUE Yepe3
BEpILMHY), CEUYEHUS 11apa, METOAbl MIOCTPOEHUSI CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHUs. [IpsimoyrosipHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BekTopa no 6asucy. KoopuHaTHO-BEKTOPHBIM MeTON MpH
pelIeHNN TEOMETPUYECKUX 3a]1a4.

JIBUKeHHS B IPOCTPAHCTBE
JIBmxenus npoctpancTBa. OTobpaskeHus. J{BuxeHus u paBeHcTBO Gpuryp. Oo1iie cBoicTBa

JBW>KEHUW. BUIbl ABMKEHMI: TapauiesibHbIA MEPEHOC, LEHTpalbHas CUMMETPHS, 3epKajabHas
CUMMETPHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazosanust mogobus. [Ipsmas u cdepa Diinepa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSI YYEBHOI'O KYPCA «'EOMETPHU»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMMHOCTHBIE PE3YJIbTATDI
1) rpazkiaHcKkoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULMKU  OOydaromerocss Kak akTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUH, NPOLEAYp TPakKIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPUOTHYIECCKOC BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKOW UAEHTUYHOCTH, YBAXKEHUS K IPOIUIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE  JyXOBHBIX  IIGHHOCTEH  POCCHHCKOrOo  Hapojaa, Cc(OpMHpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEJCHHUS, CBSI3aHHOTO ¢ NPAKTUYECKUM NPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMUYUBOTO OYAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

9CTETUYCCKOC OTHOMICHUC K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ,
O6’LCKTOB, 3aaay, peH.IeHPIfI, paCCY)KI[eHI/II\/'I, BOCIIPUUMYUBOCTE K MATEMATHYCCKUM aCIICKTaM
PAa3JIMYHBIX BUAOB UCKYCCTBA,

5) pusuueckoe BoCNUTaAHUE:

c(OpMHUPOBAHHOCTh YMEHMSI IPUMEHATh MaTeMaTUUYECKHE 3HaHUSI B HHTEpecax 30pOBOTO
u Oe3omacHOro o0Opas3a *WM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryisgpHas (pu3nueckas akTUBHOCTB),
(du3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTEIBHON J€SITEIbHOCTHIO;

6) Tpy0BO€ BociMTaHHE:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IEHHOCTU TPYIOJIOOMS, HHTEPEC K Pa3IMUHbIM chepam
po(ecCHOHANBEHOM JesTeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U e€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNPaBJIECHHOCTH;



7) 3K0JIOTHYECKOe BOCTIMTAHME:

Cc()OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphl, TOHUMAHHE BIHSHHUS COIUATBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, OpUEHTAITNS Ha TPUMEHEHNE MaTeMaTHIEeCKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’KaloIel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIKOB U OI[CHKU
UX BO3MOXKHBIX TTOCJIEJICTBUM JIJIsi OKPYXKAIOIEH CPeJIbl;

8) IHEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTHYECKOH HayKH Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, dTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNH,
OBJIAJICHUE SI3bIKOM MaTEMATUKHU U MaTEMaTUYECKOM KyJIbTYpOi KaK CpeICTBOM IIO3HAHUS MUpa,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATEIbCKYIO I€ATEIbHOCT MHIANBUYaIbHO U

B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHbIe YHHMBepCAIbHbIe yueOHbIe 1eiicTBUS
Ba3oBble oruyeckue aeiicTBus:

BBISIBJIAITH M XapaKTEpU30BaTh CYIICCTBEHHBIC IPU3HAKA MATEMATHUUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINUA, OCHOBAHUS JUIsI 0000IIeHUs u
CpPaBHEHUSI, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MPEOOPA3OBBIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpEUHs B (haKTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

JIeNaTh BBIBOJBI C HCIONH30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAMTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIAEHUH (IpsIMbIE U OT
IPOTHBHOTO), BBICTPAaUBaTh apPryMEHTAllUIO0, TPUBOJIUTH MPHUMEPHl M  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJACHHSI U BHIBOJIBI;

BbIOMpATh cr10co0 penieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble nccienoBareibCKue 1eHCTBUA:
HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (POPMYIHpPOBAThH

BONPOCH], (UKCHpYIOIIME MPOTUBOpEeUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;



MPOBOJUTHL  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCIEIOBaHUE MO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IPOIECCa, BBIIBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOATEIILHO (OPMYJIMPOBATh OOOOIIEHHS M BBIBOJIBI [0 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIF0IEHHUs, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOJIYUYECHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHHI;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NPOLECCCA, 4 TAKIKC BbIABUTaTh IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

PatGora ¢ undopmaunmeii:

BBIABJIATD I[e(bI/II_II/ITBI I/IH(i)OpMaL[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX IJis1 OTBCTA Ha BOIIPOC U JJIA
PCLICHUA 3a1a9u;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHHMKOB  pPa3IMYHBIX TUIIOB, AaHAJIM3UPOBATb,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHHS,;

CTPYKTYPUPOBATh HH()OPMAIIHIO, TIPEACTABIAT €€ B Pa3JINYHBIX (OpPMax, HILTIOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAE&KHOCTh HHGPOpPMALMM IO  CaMOCTOSATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbIe el cTBUs
Oomenmne:

BOCIIPUHUMATL U q)OpMYJ'II/IPOBaTI) CYXKIACHUA B COOTBCTCTBHUH C YCIIOBUAMH W LCIISIMU
O6H_ICHI/I}I, SACHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOKO TOYKY 3pPCHHA B YCTHBIX W NHCbMCHHBIX
TCKCTaXx, 1aBaTh MMOACHCHHA 110 X0y PCHICHHWA 3a/la4yi, KOMMCHTUPOBATD HOqueHHBIi/JI PE3YbTAT,

B XOJI€ OOCYKIECHHs 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TEMbl, MPOOIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH WJEW, HALIEJICHHBIE HA MOMCK PELIEHUs, COMOCTaBJIATh CBOU
CYXKICHHS C CY)KJIEHUSMHU JIPYIMX YYaCTHHUKOB JMajora, oOHapyXuBaTh pa3jMuue U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

MPEACTABISATh PE3YJAbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIEAOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BRIOMPATh (hOpMAT BBICTYIIIICHUS ¢ YYETOM 33724 IPE3CHTAIIMHA U OCOOEHHOCTEH
ayJIUTOPHH.
PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBIATh IUUIAH, aNTOPUTM pEIICHUS 3a/Ja4yd, BBIOMPATH CIOCO0 pemIeHUs ¢ Y4ETOM

UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALINK.



CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIHLHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJbTaTOB, BJIA/I€Th CIOCOOAMHU CAMONIPOBEPKHU, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pEUICHUs. MATEMaTUYECKON 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IIPU PELICHUM 3a7a4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBIIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LN U YCIOBUSIM, OOBSCHSITH IPUUUHBI JOCTUKCHHS
WM HEJIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH, HAxXOJUTh OMIMUOKY, JaBaThb OICHKY
NpUOOPETEHHOMY OIIBITY.

CoBmecTHas HeATECJIbHOCTD:

MIOHMMATh M UCIOJIb30BaTh MPEUMYIIECCTBA KOMaHIHON W WHIMBHIYaIbHON PabOTHI TpU
peICHUN y‘~IG6HI>IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATDH
OpraHu3aIlii0 COBMECTHOW pPa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOILIeCC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopMax paboTel (0OCYXIeHHsS, OOMEH MHEHHIA, «MO3TOBbIC
HITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOO YAaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHUMHU
YJeHaMH KOMAaHJIbl, OIICHUBATh KayecTBO CBOETO BKJIaJa B OOMIMH NPOAYKT MO KPUTECPHSIM,
cOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI
K konmy 10 ky1acca o0yyaromuicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMHU CTEPEOMETPUHU TNPH PELICHUHU 3a/1ad U
IPOBEIEHUN MaTEMATUYECKUX PACCYKICHU;

e TPHUMEHSTh AKCHOMBI CTEPEOMETPUH H CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUECKUX
3aja4;

e KIaccu(UIUpPOBATh B3aMMHOE PACIOJIOXKEHHE MPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEPHPOBATH TMOHITHUSMH, CBS3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMU C MHOTOTPaHHHKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MpHU3Ma, NHpaMHja,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(uUIUpoOBaTh MHOTOTPAHHUKH, BEIOWpAst OCHOBaHMS ISl KIacCU(DUKAIIH;

e CcBOOONHO OINEPHPOBATH TIOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

e BHINOJHATH MapajuIebHOE, IEHTPATHHOE U OPTOTOHAIBHOE MPOCKTHPOBaHUE (HUTYp HA
IUIOCKOCTB, BBIIOJHATH H300paXkeHHs (PUTYyp Ha MIIOCKOCTH;

e CTPOWTH CEYEHHUS MHOTOTPAHHUKOB PA3TMYHBIMH METOJIAMH, BBHIIIOJHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

e BBIUMCIITH IUIOMIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (NpHU3Ma, MUpPaMUIa),
TreOMETPUUECKUX TeJl C MPUMEHEHUEM (opMyi;



CBOOOIHO ONIEPUPOBATH IOHATUSMU: CHMMETPHS B IIPOCTPAHCTBE, IICHTP, OCh U TIIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

CBOOOJHO OMEpPUPOBATH MOHITHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpJIWHATAM B
IPOCTPAHCTBE;

BBITIOJHSATH ICHCTBUS HA/I BEKTOPaMU;

pemiath 3ajJa4d Ha JIOKA3aTEIBCTBO MATEMATUYECKUX OTHOIICHHW M HaXOXJICHHUE
TEOMETPHYCCKUX BEITUYHH, IIPUMEHSISI H3BECTHBIC METOIBI ITPH PEIICHUH MAaTEMATHUECKUX
3aJ1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTh MPOCTEHIINE TPOrpaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1a4;

U3BJIEKATh, TIPEOOPA30BLIBATh U UHTEPIIPETUPOBATh HH(DOPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX;

MPUMEHSTH MMOJIYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH M aHAIM3HPOBATH PEATbHBIC
CUTYAaIlUH, IPUMEHSATH H3YYCHHBIC MIOHITHS B IPOIIECCE TIOUCKA PEIICHHUS] MATEMaTHIYECKU
chopMynupOBaHHON TPOOJIEMBI, MOJEIUPOBATH pEAIbHBIE CHUTYallMd Ha S3bIKE
TCOMETPHUH, HCCIIEA0BAaTh IMOCTPOCHHBIC MOJICNIU C HCIIOJb30BAHHEM TI'€OMETPHUCCKUX
MOHSITHIA M TEOpeM, armapara anreOpbl, peniath NPAaKTHYECKUE 3aJadd, CBS3aHHBIC C
HAXOXKJICHUEM IeOMETPUYCCKUX BEITUYHH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS '€OMETPUU KaK COCTABHOW 4acTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJTHO ONEpUPOBATh HMOHATUSAMH, CBS3aHHBIMHU C LIMIMHJIPUYECKON, KOHHMUECKOW U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONEepUpPOBATh TMOHATUSMH, CBSI3aHHBIMH C TEJlaMU BpAIICHUS: IMJIMHIAPOM, KOHYCOM,
cdepoii u mapowm;

pacno3HaBaTh Tela BpalleHus (UWIMHIpP, KOHYC, cepa U map) U oOBSACHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaILlEHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PacMojoKeHue cephl U MI0CKOCTH;

BBIYUCIIATH BEJTMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U T€J BpaLlleHUs, 00bEMBI U TUIOIIAAN
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BPAIIEHUs, T€OMETPUUECKHUX TEJ C MPUMEHEHUEM
bopmyu;

CBOOOJHO ONEpUpOBaTh MOHATHUSMHU, CBSI3AHHBIMU C KOMOWHALMSMU Te€J BpallleHUs U
MHOTOI'PAaHHMKOB: MHOTOTPaHHMK, BIHMCAaHHBIA B C(epy U OMHMCAHHBIA OKOJIO Chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYHUCIIATH COOTHOIIEHUS MEXTy IJIOLIA/IIMHU [TOBEPXHOCTEN U 00bEMaMU MOAOOHBIX TET;
n300paxaTh U3ydyaeMble QUTYpbI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEHKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJ BpallleHHS;
U3BJIEKATh, HHTEPIIPETUPOBATH U MPeoOpa3oBIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HAJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI cucTeMe KOOPAMHAT;

pelaTh reOMETPUUECKHE 3aJa4l Ha BBIUMCIIEHUE YIVIOB MEKIY PSAMBIMU U IIJIOCKOCTSAMH,
BBIUMCJIEHHE PACCTOSTHUM OT TOYKU JO IUIOCKOCTH, B IIEJIOM, Ha IPUMEHEHNE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia NIPU PELICHUY;

CBOOOJHO ONEPUPOBATH MOHATHUAMHU, CBA3AHHBIMHU C JBUKEHHEM B MPOCTPAHCTBE, 3HATDH
CBOMCTBA JIBUKECHUN;



BBHITIONHATh W300paXCHHMs] MHOTOTPAHHHKOB W TN BpAlIEHUS MPU MapauIeTbHOM
nepeHoce, IEHTPaIbHOW CHUMMETPHUH, 3€pKajJbHOW CHUMMETPHH, MPH MOBOPOTE BOKPYT
PsIMOH, TIpeoOpa3oBaHus TIO00MS;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUS IMIUHAPA (MTapayiebHO U
NEePHEHANKYIISIPHO OCH), CEYCHUs KOHYyca (MapajulesibHble OCHOBAHUIO U MPOXOJISAIINE
yepe3 BepIIMHY), CEYCHHUsI 11apa;

HCIIOJIb30BAaTh METOJbl TOCTPOCHUSI CEUEHUN: METOJ| CJEJ0B, METOJ[ BHYTPEHHEro
IPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

NPUMEHATh TeoMeTpuyeckre (akThl JJisi pEIIeHUs CTePEeOMETPHUUYECKUX —3ajad,
MPEANOIAratouX HECKOJIbKO IIAroB PEIICHMs, €CJIM YCIOBUS NMPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOM (hopMme;

pemiath 3aJaud Ha JI0Ka3aTEJbCTBO MATEMATUYECKUX OTHOLIEHUH M HaXO0XKJICHUE
FeOMETPUUYECKUX BEJIUYUH;

MIPUMEHSATh MPOTPAMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHSTD MMOJyYEHHbIC 3HAHMS HAa MIPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH U OLICHUBATh
pealibHble CUTYaIluH, IPUMEHSATh U3YYCHHBIE MOHSTHS, TEOPEMBI, CBOICTBA B IpoOLIecce
MOWCKA PEIICHUS MaTeMaTHYeCKH CQHOPMYIUPOBAHHON MPOOJIEMBI, MOJICITHPOBATH
peallbHble CUTYyallUM Ha S3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHH W TEOopeM, ammapara ainreOpbl, pemaTh
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIC C HAXOXKIEHUEM IeOMETPUYECKHUX BEIHUNH;

MMETh TPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTUSI TEOMETPUM KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne HanmMmeHoBaHUe KoJsinyecTBo 4yacoB JJIeKTPOHHbIE
n/m pas/ieJIoB 1 TeM Bcero KouTposibHbie [IpakTuyeckue (urdposble)
NpOrpaMMBbl pa6oThI pa6oThI obpasoBaTe/IbHbIe
pecypchl
1 BBejeHueB 23 1
CTEPEOMETPHUIO
2 BsaumMHoe 6 1

pacrnoJjioXKeHune nNpAaAMbIX
B IIPOCTPAHCTBE

3 [lapansesbHOCTb 8
NpSIMBIX Y IIJIOCKOCTEN B
IPOCTPAaHCTBE
4  IlepneHJUKYJAPHOCTD 25
NPSIMBIX U MIJIOCKOCTEN B
NpPOCTPaHCTBE
5  Yrubl ¥ paccTossHUA 16
6  MHOrorpaHHUKH 7 1
7  BekTopnl B 12
NpPOCTPaHCTBE
8 IloBTopeHueE, 5 2
06001IeHUEe U
cucTeMaTH3alUsl 3HaHUU
OBLIEE KOJIMYECTBO 102 6 0

YACOB I10 [TPO'PAMME



11 KJIACC

Ne HauMeHoBaHuUe KoJsinuecTBO yacoB JJIeKTPOHHbIE
n/m pasfenoBHUTEM  Bcero KoHTposbHble IIpakTHYecKHe (undposbie)
porpaMMbl paGoThI paGoThI o6pa3oBaTesibHbIEe
pecypchl
1 AHajsuTU4YecKas 15 1
reoMeTpus
2 TloBToOpenwue, 15 1
060011leHHEe U
chcTeMaTH3alus
3HaHUH
3 00bém 17 1
MHOT'OIPaHHUKA
4  TeJya BpaweHusa 24
5 Inomaau 9

MIOBEPXHOCTH U
06bEMBI KPYTJIBIX

TeJ
6  /IBM:KeHUA 5 1
7  lloBTOpeHMe, 17
060011IeHNEe U
cucTeMaTu3anus
3HAHUU
OBLIEE KOJIMYECTBO 102 8 0
YACOB I10 [TPOT'PAMME
MNOYPOYHOE INNIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTPOHHbIE
n/ Bcer KonTposbHbl [IpakTuyeckn H3Y1€HH nudpoBbIe
I 0 e paboThl e paboThl A oGpa3oBaTe/ibHbl
e pecypchl
1 OcHoBHbIE mpaBUJIa 1

M300pakeHHs Ha
PHCYHKe IJIOCKOCTH,
napaJiiesbHbIX
npsMbIX (OTpPEe3KOB),
cepeHBI OTpE3Ka

2 llondarusa 1
CTepeoMeTpHUH:
TOYKa, NpsimMasi,
IJIOCKOCTB,
IPOCTPAHCTBO.
OcHOBHbIe IpaBUIa
HM300paXkeHHUs Ha
pHUCYHKe IJIOCKOCTH,
napaJijiebHbIX
npsMbIX (OTPE3KOB),
cepelMHbI OTpPe3Ka



Ne
n/

IT

Tema ypoka

[TonsaTus:
nepecekarwlecs
IIJIOCKOCTH,
nepecekarwluecs

npAMad U IMJIO0CKOCTDb,

MOJIyIPOCTPAHCTBO

[loHgaTus:
nepecekarwluecs
IIJIOCKOCTH,
nepecekarwuecs

npAaMad U MJI0CKOCTD;

MOJIYTIPOCTPAHCTBO

MHoOrorpaHHUKH,
n300pakeHue
NPOCTEUILIUX
NPOCTPAHCTBEHHBIX
$uryp,
HeCyIeCTBYOLIUX
00'bEKTOB

MHoOrorpaHHUKH,
n300pakeHue
NPOCTENLIUX
IPOCTPAHCTBEHHBIX
$uryp,
HeCyLeCTBYIOUIUX
00'bEKTOB

AKCHMOMBI
CTepeOMeTPUHU U
nepBble CJeACTBUSA
W3 HUX

AKCHMOMBI
CTepeOMeTPUHU U
nepBble CJeACTBUSA
W3 HUX

AKCHOMBI
CTEPEOMETPUU U
nepBble CJeACTBUSA
13 HUX. Crmoco6bl
3a/laHUA MPSIMbIX U
IIJIOCKOCTEH B
NPOCTPAHCTBE.
0603HaYeHUs
NpsIMbIX U
IIJIOCKOCTEM

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH
e paboThl

o

KosimyecTBo 4acoB

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

10

11

12

13

Tema ypoka

H306paxkeHue
cedeHUH MMpaMU/ibl,
Ky6a ¥ IpU3MHbl,
KOTOpbIE IPOXOJST
yepes UX pebpa.
H306paxkeHue
nepecedyeHus
HOJY4YEeHHbIX
IJIOCKOCTEH.
PackpalivBaHue
OCTPOEHHBIX
Ce4YeHUU pa3sHbIMHU
[[BETaMU

H306pakeHue
CedeHUH MUpaMU/ibl,
Ky0a ¥ IpU3MBblI,
KOTOpbIe IPOXOAST
yepes UX pébpa.
H306pakeHue
nepecevyeHus1
MOJIyYeHHbIX
IJIOCKOCTEH.
PackpalivBaHue
MOCTPOEHHBIX
cedeHUH pa3HbIMU
[[BETaMH

N306paxeHue
CeYeHUU NMpaMU/bl,
Ky0a 1 IPU3MBlI,
KOTOpbIE MPOXOSAT
yepes UX peobpa.
H306pakeHue
nepecedyeHus
MOJIyYeHHBIX
NJIOCKOCTEH.
PackpaluvBaHue
NOCTPOEHHBIX
Ce4YeHUU pa3HbIMU
[BETaMU

H306pakeHue
CeYeHUH MMPaMU/ibI,
Ky6a ¥ MPU3MBbl,
KOTOpPbIe TPOXOJST
yepes UX pébpa.
N306paxkeHue
nepecevyeHuUs1

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH
e paboThl

o

KosimyecTBo 4acoB

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

14

15

16

17

18

19

Tema ypoka

MOJIyYEHHbIX
NJIOCKOCTEH.
PackpalivBaHue
NOCTPOEHHbIX
Cce4YeHUU pa3HbIMU
[BETaMH

MeTop cnenoB ans
NOCTPOEHUS CeYeHU U

MeTop caeno0B A4
NOCTPOEHUS
ceyenuil. CBo¥icTBa
nepeceyeHUn
NpsIMbIX U
IIJIOCKOCTEM

MeTo/ cneioB aus
OCTPOEHUS
ceyenui. CBo¥icTBa
nepeceyeHUn
NPSIMbIX U
IIJIOCKOCTEH

[ToctpoeHue
CeYeHU! B
nupamu/ie, Kybe mo
TpEéM TOYKaM Ha
pébpax. Co3naHue
BBIHOCHBIX YepTexen
Y 3aIlMCh LIarOB
NOCTPOEHUS

[ToctpoeHue
CeYeHUU B
nupamu/ie, Ky6e mo
TPEM TOYKaM Ha
pébpax. Co3zaHue
BbIHOCHBIX UepTexel
Y 3aMMCh LIAaroB
NOCTPOEHUS

[TocTpoeHue
CeYeHUU B
nupamu/ie, Kybe mo
TPEM TOYKaM Ha
pébpax. Co3naHue
BbIHOCHBIX YepTexen
Y 3alUCh LIarOB
NOCTPOEeHUs

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

20

21

22

23

24

25

Tema ypoka

[ToctpoeHue
ce4yeHUU B
nupaMmu/ie, Kybe o
TPEM TOYKaM Ha
pébpax. Co3gaHue
BBIHOCHBIX YepTexen
Y 3aIMCh LIarOB
OCTPOEHMUSA

[ToBTOpEHUE
IJIAHUMETPUU:
Teopema o
IpPONOPLHAOHAIbHBIX
oTpe3kax. [logobue
TPEeyTroJIbHUKOB

[IoBTOpEHUE
IJIAHUMETPUH:
Teopema MeHeas.
PacyeTnl B ceyeHUAX
Ha BbIHOCHBIX
yepTexax. Mctopusa
pasBUTHUA
IJIAHUMETPUU U
CTepeoMeTpUH

KoHTposibHasa
paboTa "AKCMOMBI
CTepeoMeTpHUH.
Ceuenus"

B3sauMHoe
pacnoJioxxeHue
NpsIMbIX B
IPOCTPAHCTBE.
CkpewmuBawuiecs
npamble. [[pysHaku
CKpelMBaloLIuXCs
NpsIMbIX.
[TapanienbHbIe
npsAMble B
IPOCTPAHCTBE

Teopema o
CyLeCTBOBaHUH U
e/JMHCTBEHHOCTH
npsaMoun
napaJijieJibHOH
JIAHHOM NPSIMOH,
NpOXOAfllel yepes
TOYKY IPOCTPaHCTBA

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

26

27

28

29

30

31

Tema ypoka

U He Jiexkalled Ha
JIAHHOM NPSIMOU.
JlemMa o
nepeceyeHUU
napaJijieJIbHbIX
NPSMbIX IIJIOCKOCTbIO

[lapannenbHOCTB
TpexX NpsAMbIX.
Teopema o Tpéx
napaJijieJIbHbIX
npambix. TeopeMa o
CKpeLUBaLNXCS
NpPSMbIX

[TapannenbHoe
IpPOEeKTUPOBAHMUE.
OcHOBHbIE CBOMCTBA
napaJijieJibHOTO
NPOEKTHUPOBAHUS.
H306paxkeHue
pasHbIX QUTYp B
napaJijieJbHOMU
IPOEKIUU
[leHTpasbHad
NpOoeKLUd. YToJ C
COHalpaBJIeHHbIMU
CTOPOHAaMHM. YToJ1
MeX/1y IPSIMbIMHU

3agayu Ha
JI0Ka3aTeJbCTBO U
rccaen0BaHue,
CBSI3aHHBIE C
pacnoJioxkeHueM
NpSIMbIX B
NPOCTPaAHCTBE

[lonarusa:
napaJijieJIbHOCTb
NpPSAMOU U MJIOCKOCTHU
B [IPOCTPAHCTBE.
[IpusHak
napaJijieJIbHOCTH
NpsIMOU U
miockoctu. CBomcTBa
napaJijieJIbHOCTH
NpPSAMOU U MJIOCKOCTHU

['eoMeTpHyecKkue
3a/jla4y Ha

KosimyecTBo 4yacos JlaTa

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH
0 e paboThl e paboThl A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

32

33

34

35

36

Tema ypoka

BbIYHMCJIEHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
napaJijieJ;IbHOCTbIO
NpsIMbIX U
IIJIOCKOCTEH B
NPOCTPAHCTBE

[locTpoeHue
ceyeHus,
NPOXO/IIEro yepe3
JIAaHHYIO0 MPSMYI0 Ha
yepTexe 1
napaJijieJibHOTO
JIpyrou npsiMmou.
PacuyéT oTHoLIEeHUH

[TapannenbHas
NpoeKILus,
NpUMeHeHUe A5
NOCTPOEHUS CeYEeHUN
Ky6a 1
napaJsijiesenuine/a.
CBoucTBa
napaJsijiesenune/a u
NpPU3MbI

[TapannenbHbie
IIJIOCKOCTH.
[IpusHaku
napaJsijieJIbHOCTH
JIBYX IIJIOCKOCTeH

Teopema o
napasijieJIbHOCTU U
€JUHCTBEHHOCTU
IIJIOCKOCTH,
NpOXoAsler yepe3
TOYKY, He
NpUHA/JIeXallyo
JAHHOM IMJIOCKOCTH U
CJe[CTBUS U3 HeE

CBoicTBa
napasijieJIbHbIX
IIJIOCKOCTEM: O
napaJiJieJ;IbHOCTH
NpsIMbIX
nepeceyeHUs MpU
nepece4yeHUH JByX

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne Tema ypoka KosinyecTBOo 4acoB Jata JJIEKTPOHHbIE
n/ Bcer KonTtposibHbl [IpakTuyecku H3Y1€HH L1ppoBbIe
I 0  epaGoThl e paGoThI s obpasoBaTeJIbHbI

37

38

39

40

41

42

43

44

napaJjiesbHbIX
NJIOCKOCTEN TPEThEH

CBoilicTBa
napaJijieJIbHbIX
IIJIOCKOCTEM: 06
OTpe3Kax
napaJijieJIbHbIX
NpSMBbIX,
3aKJIIOYEHHBIX
MeXay
napaJsijieJibHbIMU
IIJIOCKOCTSIMH; O
nepeceyeHUUn
NpsIMOU C ABYMsl
napasijieJbHbIMH
IJIOCKOCTSIMU

[loBTOpEHME:!
TeopeMa [ludaropa
Ha [JIOCKOCTH

[ToBTOpEHUE:
TPUTOHOMETPUSA
NpSMOYT0JIbHOTO
TpeyroJbHUKaA

CoiicTBa Ky6a 1
NpSAMOYTOJIbHOTO
napaJijiesienuie/a

Beluncienve AuH
OTpEe3KOB B Kybe U
IpSAMOYTr0JIbHOM

napaJjiesenuiese

[lepnieHAUKYIAPHOCT
b IPSAMOU U
NJIOCKOCTH. [IpyU3Hak
neprneHauKyJIApHOCT
Y IpSAMOM U
IJIOCKOCTH
[lepneHAUKYIAPHOCT
b IPSAMOU U
NJIOCKOCTH. [Ipyu3Hak
neprneHauKyJIApHOCT
Y IPSAMOU U
IJIOCKOCTH

Teopema o
CYyLLLeCTBOBAaHUU U
€/IMHCTBEHHOCTHU

U

€ pecypchl



Ne
n/

IT

45

46

47

48

49

50

51

52

53

54

Tema ypoka

psAMOU,
Npoxo/siler yepes
TOYKY NPOCTPAHCTBA
U
neprneHauKyJIsIpHON
K IIJIOCKOCTH
[lnockocTu U
neprneHauKyJAsipHbIE
MM NpsiMble B
MHOTrOTPpaHHUKAX

[lnockocTu u
neprneHauKyJasipHbIE
UM NIpSIMbIE B
MHOTOTPpaHHUKAX
[lepnengukynsip u
HaKJIOHHas.
[ToctpoeHue
neprneHArKyJspa U3
TOYKH Ha MPSAMYI0
[lepniengUKyIAp U
HaKJIOHHas.
[locTpoeHue
nepneHJUKyJspa u3
TOYKH Ha MPSIMYI0
Teopema o Tpéx
neprneHAUuKyasIpax
(mpsiMasi u
obpaTHas)

Teopema o Tpéx
nepHeHUKYyJIspax
(mpsiMasi u
obpaTHas)

Yron Mmexay
CKpeLUBaKLUMHUCA
NpAMBIMU

[Touck
nepreHauKyJIApPHBIX
NpPSAIMBIX C TOMOUIbIO
nepreHauKyJIApPHBIX
IIJIOCKOCTEM
OpToroHasibHOE
NpOEKTHUPOBaHUE

[locTpoeHue
ceyeHHU! Ky0a,
NPU3MBlI,

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

55

56

57

58

59

60

61

Tema ypoka

NpaBUJIbHOU
NUpPaMU/bl C
IOMOLbIO
OpPTOTrOHAJIbHOM
NPOEKI MU
[TocTtpoeHue
ceyeHU U Ky0a,
NpPU3MBI,
NpaBUJIbHOMN
nUpaMu/ibl C
IOMOLIbIO
OpPTOrOHaJIbHOMN
IPOEKIUU
CuMmMeTpud B
IPOCTPAHCTBE
OTHOCHUTEJIbHO
MJIOCKOCTH.
[lnockocTu
CUMMETpUH B
MHOTOTPaHHUKaxX

[Ipusnak
neprneHUKyJSPHOCT
Y IpSAIMOM U
IJIOCKOCTH KaK
clefCTBUE
CUMMeTpUH

[IpaBU/IbHEBIE
MHOTOTPaHHHUKH.
PacyéT paccTossHUA
OT TOYKH J10
IJIOCKOCTH

[IpaBU/IbHEBIE
MHOTOTPaHHHUKH.
PacuéT paccTosHum
OT TOYKH J10
IIJIOCKOCTH

Croco6bl ONYyCTUTh
neprneHUKYJISpbL:
CUMMeTpUS], CABUT
TOYKHU MO
napaJijieJ;IbHO1
npsiMou

CaBur mo
HemnapaJljieJIbHOU

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

62

63

64

65

66

67

68

69

Tema ypoka

psAMOU, U3MEHeHu e
paccTOsIHUM

KoHTposibHasd
pab6oTa "B3anmHoe
pacrnoJioxeHue
HNpsSMBIX U
IJIOCKOCTEH B
npocTtpaHcTse”

[loBTOpEHME: yroa
MeX/y NIPsAMbIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUA B
IIPOU3BOJILHOM
TpeyroJbHUKe,
TeopeMa KOCHHYCOB

[IoBTOpEHME: yroa
MeXay
CKpelYBaIUMHUCA
NpAMBIMU B
IIPOCTPAHCTBE

['eomeTpuyeckue
MeTO/ bl
BbIYMCJIEHUS yTJjia
MeX/1y NpSIMbIMU B
MHOTOTPpaHHUKAX
JIByrpaHHBI YTOJI.
CBOMCTBO JIMHEHWHBIX
yIJI0B IBYTPAHHOTO
yrja

[lepnieH UKy IApHBIE

IJ1ockocTHU. CBOUCTBa

B3aWMHO
neprneHAuKyJASIPHBIX
IJIOCKOCTEH

[IpusHak
NepreHUKyJIAPHOCT
U IIJIOCKOCTEH;
TeopeMa 0 NpsIMOM
nepeceyeHUs JIByX
IJIOCKOCTEH
nepHneHUKYJISIPHbIX
TpeTbeu NJI0CKOCTHU
[IpsaMoyro/sibHbIN

napaJijiesiennune/;
Ky0; U3MepeHus],

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne Tema ypoka KosinyecTBOo 4acoB Jata JJIEKTPOHHbIE
n/ Bcer KonTposibHbl [IpakTuyeckn H3Y9€HH L1dpoBbIe
I 0  epaGoThl e paGoThI s obpasoBaTeJIbHbI
e pecypchl
CBOWCTBA
IpAMOYT0JIbHOTO
napaJuiesenuiesna
70 Teopema o
JiuaroHaau
IpAMOYT0JIbHOTO

71

72

73

74

75

76

napasiiejenunena u
CJeICTBUE U3 Heé

CTtepeomeTpudeckue
Y IPUKJIaJiHblE
3a/layy, CBsI3aHHbIE
CO B3aUMHBIM
pacnoJsio’keHueM
NpPSAMBIX U IIJIOCKOCTH

[ToBTOpEHUE:
CKpelMBarluecs
npsiMble,
napaJijieJibHble
IJIOCKOCTH B
CTaHJapTHBIX
MHOTrOTPpaHHUKAX

[Tapa napaJsisiesbHbIX
IIJIOCKOCTEM Ha
CKpelMBaloIUXCs
NpsIMBIX, pPACCTOSIHHE
MeXay
CKpellMBaIMMHUCA
NpsIMBIMU B IPOCThIX
CUTyalUsx

Paccroganue ot
TOYKH /10 NIJIOCKOCTH,
paccTosiHUE OT
NpsSAMOU 10
NJIOCKOCTH
Beruucienue
PacCTOAHUN MEXAY
CKpeLUBaLUMHUCS
OPSIMbIMU C
OMOLbIO
neprneHauKyJIIpHOU
NJIOCKOCTH
TpéxrpaHHbIl yroJ,
HepaBeHCTBa [/
TpeXTPaHHbIX YIJIOB.
Teopema [Mudaropa,



Ne
n/

IT

77

78

79

80

81

82

83

84

85

86

87
88

Tema ypoka

TeopeMbl KOCHHYCOB
Y CUHYCOB JJis
TPEXTPAHHOrO yrja

JJ1IeMEeHThI
chepurueckoit
reoMeTpUU:
reoJie3av4yeckKue
JIMHHUHU Ha 3eMJie

KoHTposibHasd
pab6oTa "YrJibl U
paccTosIHUSA"

CucremaTusanus
3HaHUH
"MHOrorpaHHUK U
€ro 3JIeMEHThI"

[lupamuga. Bugbr
nUpaMuf,.
[IpaBuibHasA
nvupamMmua

[Ipusma. [Ipsamas u
HAaKJIOHHas NPU3MBL.
[IpaBusibHas nprusma

[Ipsamou
napaJijiesienuine/,
NpSAMOYT0JIbHbIN
napaJijiesienuine/,
Ky0

Beinykiible
MHOTOTPAaHHUKU.
Teopema Jusiepa

Beinykiible
MHOTOTPaHHHKH.
Teopema Jinepa.
[IpaBUibHBIE U
N0JIyIIpaBUJIbHbIE
MHOTOTPaHHUKH

KoHTposibHasa
paboTa
"MHororpaHHuku"

[loHdaTue BeKTOpa Ha
IIJIOCKOCTHU U B
NPOCTPAHCTBE

CyMMa BeKTOpPOB
Pa3HoCTbh BEKTOpPOB

Bcer KonTposibhbl [IpakTuyeckn H3Y9EHH

o

KosimyecTBo 4acoB

e paboThl

e paboThl

JaTta

A

JJIEKTPOHHbIE
nudpoBbIE
o6pa3oBaTesIbHbI
e pecypchl



Ne Tema ypoka KosinyecTBOo 4acoB Jata JJIEKTPOHHbIE

n/ Bcer KonTtposibHbl [IpakTuyecku H3Y1€HH L1ppoBbIe
I 0 e paboThl e paboThl A 00pa3oBaTe/IbHBI
e pecypchl
89 IlpaBuio 1
napasiesenuiesna
90 YmHOxeHHe BekTOpa 1
Ha 4MCJI0
91 Pasnoxenue 1

BeKTOpa o 6a3ucy
TPEX BEKTOPOB, He

JiexKallMX B OJHOU

IJIOCKOCTH

92 CkanspHoe 1
pou3BeJileHue
93 BrpruucsieHue yria 1

MeX/ly BeKTOpaMHU B
IPOCTPAHCTBE

94 Ilpocrteimue 3agaun 1
C BEKTOpaMu

95 Ilpocrteitmuve 3agaun 1
C BEKTOpaMu

96 Ilpocreimue 3agaun 1
C BEKTOpaMu

97 Illpocrenmue 3agayu 1
C BEKTOpaMu

98 0600611eHHe U 1
cUcTeMaTH3alus
3HaHUU
99 06o061ieHNEe U 1
cUcTeMaTH3alus
3HaHUU
10 Hroromasa 1 1
0 KoOHTpoJibHas paboTa
10 HUTorosasa 1 1
1 koHTpoJibHas paboTa
10 O6o061eHue U 1
2 cucTeMaTu3anus
3HaHUU
OBLIEE KOJIMYECTBO 102 6 0

YACOB I10 [TPO'PAMME



11 KJIACC

Ne
n/

IT

10

Tema ypoka

[ToBTOpEHME TEMBI
"KoopauHaThl
BEKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[IoBTOpEHUE TEMBI
"CkansipHoe
pou3BeJieHue
BEKTOpOB"

[ToBTOpEHUE TEMBI
"Bbryuciienue yria
MeX/ly BEKTOpaMu
B IPOCTPAHCTBE"

[ToBTOpEHUE TEMBI
"YpaBHeHUE
NpsAMOW,
NpoXOoJslleHr yepes
JiB€ TOYKH"
YpaBHeHUe
MJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTHU B
OTpe3Kax

YpaBHeHUe
MJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTHU B
OTpe3Kax

BekTopHoe
Ipou3BeJieHue

JIuHelHbIE
HepaBeHCTBa,
JIMHEHHOoe
nporpaMMHpoOBaHU
e

JIuHelHbIE
HEpPaBEHCTBA,
JIMHENHOe
NporpaMMHUpPOBaHU
e

AHanuTH4Yeckue
METO/Ibl pacyéTa

Bcer KoHTposibHbI [lpakTuyecku H3Yy4€HH
e paboThI

o

KosndecTBO 4yacos

e paboThI

JlaTta

A

JJIeKTPOHHBIE
udpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

11

12

13

14

15

16

17

18

19

Tema ypoka

yrJia MexAy
NpsSIMbIMU B
MHOTOrpaHHHKax

AHa/MTHYeCKHe
MeTOo/bl pacyéTa
yrJjia MeXxnay
IIJIOCKOCTSIMH B
MHOTrOTPpaHHUKAX
®opmyna
pPaCCTOSIHUS OT
TOYKH [0
IIJIOCKOCTH B
KOOp/IMHATax

HaxoxneHue
PacCTOSTHUM OT
TOYKH /10
IJIOCKOCTHU B Ky0Oe

HaxoxxneHue
pPacCTOSAHUHU OT
TOYKH /10
IJIOCKOCTH B
NpaBUJbHOMN
nupamu/jie
KoHTposibHasa
paboTa
"AHa/IMTUYECKas
reomeTpus"”

CeyeHus
MHOTI'OIPaHHUKOB:
CTaHJApPTHbIE
MHOTI'OTPaHHUKU

CeueHud
MHOTI'OIPAaHHUKOB:
MeTO/i CJIE[JOB

CeyeHus
MHOTI'OIPAaHHUKOB:
CTaHJAPTHbIE
IIJIOCKOCTH,
nepeceyeHus
NPSIMbIX U
IIJIOCKOCTEH

[TapannesnbHbie
npsiMble U
IJIOCKOCTH:

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

20

21

22

23

24

25

26

Tema ypoka

napaJijiesibHble
cevyeHUst

[TapannenbHbie
npsaMble U
IJIOCKOCTU: pacy€T
OTHOLUEHUH

[TapannenbHbie
npsiMble U
IJIOCKOCTU: YTJIbI
MeXay
CKpeL¥BaIUMUC
A IPSAMBIMHU
[lepnieHAUKYIAPHBI
e IpsAMble U
IIJIOCKOCTH:
CTaHJAPTHbIE Napbl
nepneHUuKyJIApHbI
X IIJIOCKOCTEH U
NpPAMBIX,
CUMMeTpUH
MHOI'OIPAaHHUKOB
[lepnieHAUKYIAPHBI
e IpsAMble U
IJIOCKOCTH:
TeopeMa 0 Tpex
NepreHUKyJIapax
[lepneH UKy IAPHBI
e IpsAMble U
IJIOCKOCTH:
BbIYMCJIEHUSA JJIUH
B MHOTOTPaHHUKax

[loBTOpEHUE:
IJI0AAu
MHOTOYT0JIbHUKOB,
bopMyibl A5
rJioniaien,
COOOpaXkeHHUs
no06us

[loBTOpEHME:!
JIoLaAu
MHOTOYT0JIbHUKOB,
bopMyJibl A5
rJioniaien,
coobpakeHHsI
noj06us

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne

27

28

29

30

31

32

33

34

Tema ypoka

[loBTOpEHME:

101 a1
MHOT'OYTOJIbHUKOB,
bopmyibl A5
IJIoIIAAeH,
coobpakeHusl

I0J 00U

[Lnomany cedeHU N
MHOTOTPaHHUKOB:
10 A1
NOBEPXHOCTEH,
paspe3aHus Ha
4acTH,
COOOpaXKeHHUs
000U

[Lnomaau cedeHu
MHOTOTPAaHHUKOB:
IJIOIA AU
NOBEPXHOCTEH,
paspe3aHus Ha
YacTH,
coobpakeHusl
IoJI00Us

KoHTposibHasa
paboTa
"[loBTOpEHME:
MHOTOTPaHHUKH,
ceyeHUs
MHOTOTPaHHUKOB"

06BeM Tesa. 06beM
MPSIMOYTOJIbHOTO
napaJiiesienuiena

3aj1ayu 06

YA BOEHUH Ky0a, 0
KBaJipaType Ky0a; o
TPUCEKIUH YTJa
CtepeoMeTpHryeCKH
e 3a/1a4H,
CBSI3aHHBbIE C

06 bEMOM
IPSIMOYTOJIbHOTO
napaJsijiesenune/a
[TpuknaHbIE

3a/a44, CBA3aHHbIE
C BbIYHCJIEHHNEM

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

1

1

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

35

36

37

38

39

40

41

42

Tema ypoka

06bEMa
IPSMOYTOJIbHOTO
napaJijiesienuiena

06béM npsiMoOi
NpPU3MbI

CTtepeomeTpU4ecKu
e 3a/layy,
CBsI3aHHbIE C
BbIYHUCIEHUEM
00'bEMOB MPSIMOH
PHU3MBI

[IpukagHbIE
3a/1a4y, CBsi3aHHbIE
C 06 bEMOM NpPSIMOH
IpPU3MBbI

Beruucienue
00'bEMOB TeJI C
IIOMOIIBIO
oIpee/IEHHOrO
uHTerpajia. 06 bém
HaKJIOHHOH
IPU3MbI

Beruucienue
06bEMOB TeJ1 C
MIOMOIIbIO
omnpeZeséHHOro
nHTerpasa. 06 béM
MHUPaMU/bI

®opmysa 06bEMa
NYMpaMHU/ibl.
OTHolEeHue
00'beMOB IMpPaAMHU/J
C OOILUM yTJIOM

®dopmysia 06bEMa
MUpPaMUJBL.
OTHowEeHue
06beMOB IMpPaAMHU/]
C 00IIMM yTJIOM

CtepeoMeTpHryeCKH
e 3a/1a4H,
CBSI3aHHBIE C

06 bEMaMU
HaKJIOHHOH
NpU3Mbl

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThI

e paboThI

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
€ pecypchl



Ne Tema ypoka KosinuecTBOo 4acoB Jara JJIeKTPOHHBIE

n/ Bcer KonTposibHbl [IpakTuyeckn H3YH1€HH L1ppoBbIe
I 0 e paGoThl e paGoThl A 006pa3oBaTe/IbHbI
€ pecypcbl
43 Crepeomerpuyeckn 1
e 3a/lauHy,
CBSI3aHHBIE C
06 béMaMu
MUPAMU/IbI
44 IlpukinazHble 1

3a/1a4y 110 TeMe
"O6BbEMBI TEa",
CBSI3aHHBIE C
00'bEMOM
HaKJIOHHOH
NPU3Mbl

45 TlpukaagHblie 1
3a/1a4U M0 TeMe
"O6bEMBI TEN",
CBsI3aHHbIE C
06 bEMOM
HHUpPaMU/bI

46 IlpumeHeHHe 1
00 BbEMOB.
BeruucieHue
pPacCTOSIHUSA 10
IIJIOCKOCTH

47 KoHTpoJsibHas 1 1
pab6ota "O6bEM
MHOI'OrpaHHUKA"

48 IuauHaprydeckas 1
IIOBEPXHOCTb,
obpa3zytolue
UJIUHPUYECKOU
MOBEPXHOCTH

49 uaunap. [lpamou 1
KpyroBOM LUJIUHJP.
[lnomaapb
NOBEPXHOCTH
LUJIMHAPA

50 Konuueckas 1
IOBEPXHOCTb,
ob6pa3zytolue
KOHUYEeCKOH
OBEPXHOCTH.

Konyc

51 CeyeHue KOHyca 1
IIJIOCKOCTBIO,
napaJijieJibHOU



Ne
n/

IT

52

53

54

55

56

57

58

59
60

Tema ypoka

INJIOCKOCTH
OCHOBaHHA

YceyéHHBIN KOHYC.
H306pakeHue
KOHYCOB U
yCeYEHHbBIX KOHYCOB

[Lomanb 60K0BOH
MIOBEPXHOCTH U
MTOJIHOM
MIOBEPXHOCTH
KOHyca

[Lnomanb 60KOBOM
MOBEPXHOCTH U
MOJIHOM
MIOBEPXHOCTH
KOHyca

CTtepeomeTpu4ecKu
e 3aJlayy Ha
JI0Ka3aTeJNIbCTBO U
BbIUMCJIEHHE,
NOCTPOEHUEM
CeYeHUU LIUJIMH/PA,
KOHycCa

CtepeoMeTpuyecku
e 3aJlayy Ha
JI0Ka3aTeJIbCTBO U
BbIUMCJIEHHE,
NOCTPOEHUEM
CeYeHUU LIUJIMH/PA,
KOHyCa

[IpukaiHbIE
3a/1a4yy, CBsI3aHHbIE
C LUJIMH/POM

[IpuknazHble
3a/1a4yy, CBsI3aHHbIE
C IUJIMHPOM
Cdepa u map
[lepeceyenue
chepnl ¥ mapa ¢
IJIOCKOCTBIO.
KacaHue mapa u
chepbl MJIOCKOCTHIO.
Bupg u
M300pakeHue 1apa

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

61

62

63

64

65

66

67

68

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

Tema ypoka
0
[lepeceyenue 1
chepbl U mapa c
IJIOCKOCTBIO.

Kacanue mapa u

chepsbl JIOCKOCTBIO.
Bupg un

M300pakeHue 11apa
YpaBHeHUe chephl. 1
[lnomwaab cheprl U

eé yacteu

CuMmMeTpus chepbl 1
W 1apa

Crepeomerpuyeckn 1
e 33/la4M Ha
Jl0Ka3aTeJbCTBO U
BbIYHCJIEHHE,
CBsI3aHHbIE CO

chepoii v mapom,
IIOCTPOEHUEM UX
CceYeHU !

IJIOCKOCTBIO

Ctepeomerpuyecku 1
e 3a/la4M Ha
Jl0Ka3aTeJsbCTBO U
BbIYMCJIEHUE,
CBSI3aHHBIE CO

chepoii v mapom,
IOCTPOEHUEM UX
CeYeHUU

IJIOCKOCTBIO

[IpuknazHble 1
3a/la4yM, CBsI3aHHbIE

co chepoii U IapoMm
[loBTOpEHUE: 1
OKPY>XHOCTb Ha
IIJIOCKOCTH,
BBIUHMC/IEHHS B
OKPY>KHOCTH,
CTaHJAPTHbIE

noj06us

PaznuyHble 1
KOMOWHALUH TeJ
BpallleHUs U
MHOTOTPAaHHUKOB

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne Tema ypoka KosinuecTBOo 4acoB Jara JJIeKTPOHHBIE

n/ Bcer KonTposibHbl [IpakTuyeckn H3YH1€HH L1ppoBbIe
I 0 e paGoThl e paGoThl A 0bpa3oBaTe/bHbI
e pecypchl
69 3apauu o Teme 1
"Tenaun
IOBEPXHOCTH
BpaljeHusa"
70 3agayu 1o TeMe 1
"Tenaun
OBEPXHOCTH
BpaljeHusa"
71 KonTpoJsbHad 1 1
pab6oTa "Tesa u
IIOBEPXHOCTH
BpaljeHusa"
72 006BEM HUAMHJPA. 1
Teopema 06 06 bEMe
NpsMOTro LUJIUHADPA

73 BeruucieHue 1
00'bEMOB TeJI C
IIOMOIIBIO
oIpee/IEHHOrO
uHTerpajia. 06 bém
KOHYyca

74 Tlnowazay 60KOBOH 1
Y IIOJTHOM
MIOBEPXHOCTH
KOHYyca

75 Crepeomerpuyecku 1
e 3a/la4y,
CBSI3aHHBIE C
BbIYMCJIEHUEM
06 bEMOB
UJIMH/PA, KOHyCa

76 IllpuknapHbie 1
3a/1a4yU [0 TeMe
"O6bEMBI U
JI0LaAu
noBepxHocTei Tes"

77 O06BéM mapa u 1
IIIapOBOTO CEKTOpa.
Teopema 06 06 bEMe
mapa. [lnomwagb
cepnbl.
CtepeoMeTpHryeCKH
e 3a/1a4H,

CBSI3aHHBbIE C
BbIYMCJIEHUEM



Ne
n/

IT

78

79

80

81

82

Tema ypoka

06'bEMOB 111apa,
IIapOBOr'0 CErMEHTA
Y IIapOBOT0
ceKTopa

[IpuknazHble
3a/la4yU [0 TeMe
"O6bEMBI TEJT,
CBSI3aHHBbIE C
006'bEMOM 11Apa U
1013610 chephl.
CooTHoO1EHUs
MeX/y IJIoUaisiMU
NOBEPXHOCTEUN U
06'bEMaMHU
IOJ00HBIX TeJ

[lomo6HBIE TeJ1a B
IPOCTPAHCTRE.
H3MeHeHHe 00bEMA
1102 @1(0)i (0]6)70% 8
CTtepeomeTpu4ecKu
e 3aJla4y,
CBSI3aHHbIE C
BbIUHC/IEHUEM
00'bEMOB TeJs1 U
Ioniagen
MIOBEPXHOCTEMN
KoHTpoJsibHas
pa6oTa "[lnomaau
MOBEPXHOCTH U
00'bEMBI KPYTJIBIX

TeJl

JIBr>KeHUs
NpPOCTPAHCTBA.
OTobGpakeHUsl.
JIBr>KeHUs U
paBeHCTBO QUryp.
O6mMe cBOMCTBa
JBYKEHU N

Bu bl IBMXKEHU:
napaJijieJIbHbI
IepeHoc,
LeHTpaJibHas
CUMMETpUS,
3epKaJsibHas
CUMMETpUS,

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

83

84

85

86

87

88

89

Tema ypoka

IIOBOPOT BOKPYT
npsIMOU

[IpeobpazoBanus
nojo6us. [lpsamas u
chepa Iinepa
['eoMeTpuyeckue
3aJlayy Ha
npUMeHeHHue
JBUIKEHHUS

KoHTposibHad
pa6oTa "BekTOphI B
npocTpaHcTBe"

O6o6maroiee
noBtopeHue 11
IMIOHATHH U METO/IOB
Kypca reoMeTpUU
10-11 knaccos,
cUcTeMaTHu3alus
3HAHUU:
"[lapaiieIbHOCTb
NpsIMbIX U
MJIOCKOCTEH B
npocTpaHcTBe"

O6o61ariee
noBTopeHue 11
IMOHATHH U METO/IOB
Kypca reoMeTpUu
10-11 Jaccos,
cucTeMaTu3alus
3HaHUU: "BekTOphbI
B IPOCTpPaHCTBe"

O6o61mariee
nosTopeHue 11
MMOHSITUH U METO/IOB
Kypca reoMeTpUH
10-11 Jaccos,
cucTeMaTu3anus
3HaHU: "BeKkTOpHhI
B IIpOCTpaHcTBe"

O6o61maroiee
noBTopeHue 11
MOHSATHUN U METO/IOB
Kypca reoMeTpUU
10-11 knaccos,
cucTeMaTH3alus

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne

90

91

92

93

94

95

96

Tema ypoka

3HaHui: "O06beEM
MHOTrOrpaHHUKA"

O6o61ariee
noBTopeHue 11
IIOHSTHH U METO/IOB
Kypca reoMeTpUH
10-11 kJaccos,
cUcTeMaTH3alus
3HaHuM: "06beEM
MHOrOrpaHHHUKA"

O6o6maroiee
noBtopeHue 11
MOHSITUYM U METO/I0B
Kypca reoMeTpUH
10-11 knaccos,
cUCcTeMaTHu3alus
3”HaHu: "[lnomanu
NOBEPXHOCTH U
00bEMBI KPYTJIBIX

TeJ

O6o61ariee
noBTopeHue 11
MMOHATHH U METO/IOB
Kypca reoMeTpUu
10-11 Jaccos,
CcHCTeMaTH3alus
3HaHuM: "[lnomanu
NOBEPXHOCTH U
06bEMBI KPYTJIBIX

TeJ

HUTorosaga
KOHTPOJIbHas
paboTa

HUTorosaga
KOHTpPOJIbHAs
paboTa

[loBTOpEHuUE,
06001I[eHHe U
cUCcTeMaTH3alus
3HaHUH

Hctopus pazBuTuda
CTEepeoMeTpPUH KaK
HayKU U €€ poJib B
pa3BUTUHU
COBpPEMEHHBIX

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne
n/

IT

97

98

99

Tema ypoka

Bcer KouTposbHbl [lpakThyecku H3Y9€HH

o

WH>XEHEPHBIX U
KOMITbIOTEPHBIX
TEeXHOJIOTUU

HcTopus pa3sBUTHUA 1
CTEpEeOMETPUH KaK
HayK! U eé poJib B
pa3BUTUHU
COBpPEMEHHbBIX
VHXXEeHEPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

Uctopuda passutua 1
CTepeoMeTpHUH KaK
HAayKH U €€ poJib B
pPa3BUTHUHU
COBPEMEHHBIX
WH>XEHEPHBIX U
KOMIIbIOTEPHBIX
TeXHOJIOTUH

HcTopus pa3BUTHUA 1
CTepeoMeTpHH KaK
HayKHU U €€ poJib B
pa3BUTUU
COBpEMEHHBIX
VHXXeHEPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

Uctopuda passutua 1
CTepeoMeTpHHU KaK
HayKHU U e€ poJib B
pa3BUTHUHU
COBpEeMEHHBIX
WH>XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Uctopuda paseutua 1
CTEepeoMeTpPUH KaK
HayKU U €€ poJib B
pa3BUTHUHU
COBPEMEHHBIX
WHXXEHEePHBIX U
KOMITbIOTEPHBIX
TEeXHOJIOTUH

HcTopusda passurud 1
CTEpEeOMEeTpPUH KaK
HayKHU U e€ poJib B

KosimyecTBO 4acos

e paboThl

e paboThl

JaTta

A

JJIeKTPOHHBIE
uudpoBbie
ob6pa3oBaTesIbHbI
e pecypchl



Ne Tema ypoka KosinuecTBOo 4acoB Jara JJIeKTPOHHBIE

n/ Bcer KonTposibHbl [IpakTuyeckn H3YH1€HH L1ppoBbIe
I 0 e paGoThl e paGoThl A 0bpa3oBaTe/bHbI
€ pecypcbl
pasBUTUU
COBpEMEHHBIX
MHXKEHEPHbIX U
KOMITbIOTEPHBIX
TeXHOJIOTUH

OBIIEE KOJIMYECTBO 102 8 0
YACOB I10
[IPO'PAMME



YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

10 knacc JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues, J.I'. I1o3usik, JI.C. Kucenena.
I'eometpus (6a30BbIi U yriTyOsieHHBINA ypoBeHb). 10-11 knaccel. YueOHMK. MockBa.
«IIpocBemenner. b.I'. 3uB. Jlunaktuueckue Marepuaisl 1o reomerpuu s 10 kinacca. Mocksa.
«IIpocsemenner. 11 knace JI.C. Artanacsan, B.®. byry3os, C.b. Kagomues, 2.1". I1o3nsk, JI.C.
Kucenesa. ['eometpust (6a30BbIii 1 yriyOiaeHHBIN ypoBeHb). 10-11 kimaccel. YueOHuk. Mockaa.
«IIpocBemenner. b.I'. 3uB. Jlunaktuueckue Marepuaisl 1o reomerpuu s 11 kimacca. Mocksa.

«IIpocBenieHuney.
METOINYECKHUE MATEPHUAJIbI JIJISA YYUTEJIA

E.M. PaGunoBuu. 3a1aun 1 yrpakHeHUs Ha TOTOBbIX uepTexax. 10 — 11 kmaccel. 'eometpus.
Mocksa. «Mnekcan. A.Il. Epmosa, B.B. 'ono6opoasko. CamocTosiTeNbHBIE U KOHTPOJIbHbBIE
pa6otel. 'eomeTpus 10 — 11. Mocksa. «Mnekca». A.I1. Epmoa, B.B. 'omo6oponbko. YcTHbie
MIPOBEPOYHBIE U 3a4eTHHIE paboThI 1o reometpuu ans 10-11 kmacca. Mocksa. «nekcay.
Marematuka. BepoaTHoCTh U cTaTucTuka. 7-9 knaccol. ba3oBblil ypoBeHb. MeToauyeckoe
nocoOue K MpeAMETHON TMHUU Y4eOHUKOB 10 BEpOSTHOCTHU U ctatuctuke W.P. Bricomkoro,

N.A. SAmenko nox penaxknuen M. 5. fmenko.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues, J.1". ITo3nsk, JI.C. Kucenesa. I'eomeTpust

(6a3oBbIif 1 yriyOneHHbIN ypoBeHb). 10-11 kmaccel. DnexTporHas ¢popma yaeOHHKa.
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