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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpus sSBiIsIETCS OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHMs,
TaK Kak O0OeCHeyrMBaeT BO3MOXKHOCTh M3Y4YCHHS JUCIHUIUIMH  €CTECTBEHHO-HAYYHOM
HaIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Lukia. [TockoabKy JIOrMueckoe MBIIUIEHHUE,
dbopmupyeMoe Tpu  HM3y4CHUH OOYYAIOIIMMUCS TIOHSTHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU ILIEMOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pElIeHUU
F€OMETPUYECKUX 3aJady, YMEHHE BBIJBUIaTh W OIPOBEPraTh TI'MIOTE3bl HENOCPEICTBEHHO
WCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTH (PH3MUECKUX
3ajad.

Lens ocBoenust mporpammsel yueOHOro Kypca «I'eoMerpusi» Ha yriyOJE€HHOM YpPOBHE —
pa3BUTHE WHIUBUIYAIbHBIX CHOCOOHOCTEH OOYYalOIIMXCS HpPU H3YYEHUU T'E€OMETPHUH, Kak
COCTaBJIsAtOLIEH MpeaMeTHONM oOmactu «MaremaTuka U MHGOpMaTHKa» dYepe3 obecreueHue
BO3MOYHOCTH MPHOOPETEHUsI M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPUYECKUX 3HAHUM U
NEeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX Ui YCHENIHOro Mpo¢eCCHOHATbHOIO
00pa30BaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATHKHU.

[IpropuTeTHBIMU 3a/1a4aMH Kypca T€OMETPUH Ha YIITyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue mpeIcTaBiIeHHs 0 TeOMETPUU KaK YacTH MUPOBOM KyJIbTYpbl U (POPMUPOBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMHpoBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEMIIuX
MaTeMaTHYEeCKUX MOJIEIISX, TIO3BOJISIOLIUX OMKCHIBATh U M3Yy4aTh Pa3HbIE SBJICHUS OKPYKAIOIIETO
MUpAa, 3HaHWE TIOHATUHHOIO anmnapara no paszeny «CrepeoMeTpus» ydeOHOTO Kypca F€OMETPHUH;

(bopMupoBaHHE YMEHMSI BJIaIETh OCHOBHBIMM MTOHATUSMH O MPOCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (OpMyl M yMEHUE HX NPUMEHSATh, YMEHHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI peLIeHHs 3a1a4;

(dopMupoBaHHE yMEHMs pAcCIO3HABATh Ha YepTeXkax, MOJEIIX U B pEabHOM MHUDE
MHOTOTPaHHUKH U Tejla BPALEHNS, KOHCTPYMPOBATh T€OMETPUUYECKUE MOIEINIH;

(dbopmupoBaHue MIOHVMAHHUS BO3MOKHOCTH AKCUOMAaTHYECKOTO IIOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpOBaHHE MOHMMAHUS POJM AKCMOMATHKHM IPH IPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHHE yMEHHs BJIAJETh METOJAMH JI0KAa3aTeIbCTB M AJITOPUTMOB PELICHMS,
YMEHMS MX @PHUMEHATh, IPOBOJUTH JOKA3aTEIbHBIE PACCY)KICHUS B XOAE pPEILICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM CcoJepKaHueM, (OpMHUpPOBAHUE
IpPEJCTAaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHMM MAaTEMaTHYECKUX
YTBEPXKACHUN U POJIM aKCHOMATUKU B IIPOBEICHUH JEYKTUBHBIX PACCYKICHUMN;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEUIEKTYaJdbHbIX M TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K U3Y4YEHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIHMOHAIBHON TIPaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX OHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B peasIbHBIX
KU3HEHHBIX CHUTYyallUIX M TP HU3YYEHUH JPYTUX YUEOHBIX MPEeIMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pPEAIBHBIX CUTyallud, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJEIEHN, UHTEPIPETALIUH ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUSAMU yueOHOro Kypca «I'eomerpus» B 10—11 knaccax
ABIArOTCS: «lIpsiMBIE M TUIOCKOCTH B HMpOCTpaHCTBE», «MHOrorpanHukn», «Tena BpamieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BMKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh ONEPUPOBATH IMOHATHIMMY,
peleBaHTHBIMH T€OMETPUU Ha YriayOonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKAaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHME JIOTMYECKHX YMEHUH
pacripeiesisieTcsi He TOJIBKO M0 CO/IepKaTeIbHBIM JMHUAM, HO U 110 ToAaM oOyueHus. ConepkaHue
o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTataM ocBoeHusi denepanbHoil paboueit



IIPOTpaMMBbl, pacpeAeaEHHBIM 10 roaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TIPUHIIUITHAIBHBIM BOIIPOCaM OOydaromuecs: o0pamaiich HEOTHOKPATHO. JTO
IIO3BOJIACT OpraHnu30BaThb OBJIAICHUC reoMCTpUICCKNMU HHOHATUAMHA u HaBbIKaMU
MOCIIEIOBATEIbHO M TOCTYIATENbHO, C COOJIOCHUEM MPHUHIIUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHIH 00yJarOIUXCsl, PaCIIHPSIs
u yrayOousis e€, 00pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4eHHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycnoBus A auddepeHumranui  oOydeHHs, TOCTPOEHUS WHIWBHAYyAIbHBIX
o0Opa3oBaTeNbHBIX ~ MpPOrpaMM,  OOeCle4YuTh  YIIyOJIEHHOE  HM3y4eHHE  TI'eOMETpUH
KaK COCTaBJIsIONMIEH yueOHOro mpeamera «MaTteMaThkay;

MOATOTOBUTH OOYYarOMIMXCs K MPOJOJDKEHUIO M3YYeHMs] MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOmUM U TpodeccruoHaTbHBIM
00pazoBaHUEM.

Ha n3ydenue yaebHOro Kypca «I eoMeTprs» Ha YriyOnEHHOM ypoBHe oTBoauTCs 204 uaca:
B 10 Kracce — 102 uaca (3 waca B Henemo), B 11 kmacce — 102 gaca (3 yaca B Heeio). |

COIAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, MpocTpaHcTBO. [loHsTHE
00 aKCMOMaTHYECKOM TMOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHO€E pacroioskeHHe NMPSMBIX B IMIPOCTPAHCTBE: MEPECEKAIOUINECS, apaJUICIbHbIE U
CKpemuBaromuecs npsamele. [Ipu3Haku ckpemuBaronuxcs npsAMbIxX. [lapannenbHOCTs NPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NMapauIeIbHBIC MPSMbIE B IIPOCTPAHCTBE, MApAJUICIBHOCTD TPEX
IpSMBIX, M[ApaUICJIbHOCTh NPsAMOM UM IUIocKocTu. [lapamnmensHoe M LEHTpalbHOE
IIPOEKTUpOBaHUE, U300paxxeHue Guryp. OCHOBHBIE CBOMCTBA MapauIEIbHOIO MPOEKTUPOBAHMUS.
N306paxenue ¢puryp B napauiesbHOM NPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YrOJl
MEXAY IPSIMBIMUA B IpOCTpaHcTBe. llapamienpbHOCTh IUIOCKOCTEN: NMapallIesIbHBIE TUIOCKOCTH,
CBOMCTBa MapajuiesIbHbIX IIockocTeil. [IpocTeiiime npocTpaHCTBEHHbIE (GUTYPhI HA MJIOCKOCTH:
TETPadp, NapauIeIEIUIE], IOCTPOCHNUE CEUEHUN.

[lepneHIMKYJIAPHOCTD NPSIMOM U INIOCKOCTU: MIEPIEHINKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IIpsIMbIE TApAJUICIIbHBIE U IEPIEHAMKYIISPHBIE K IUIOCKOCTH, IPHU3HAK MEPIEHAUKYISPHOCTH
IpSIMOM M IUIOCKOCTH, T€OopeMa O MNPsAMOM NEPHEeHAMKYIAPHON IOcKocTH. OpToroHalbHOE
poeKkTupoBanue. llepneHauKynsp YW HaAKIOHHBIE: PACCTOSIHME OT TOYKM [0 IUIOCKOCTH,
paccTosiHMe OT HPSAMOM JI0 MIIOCKOCTH, MPOEKLUs (PUT'Yphl Ha IUIOCKOCTh. IlepneHuKyaspHOCTh
IUIOCKOCTEN: MpPHU3HAK NEPIEHIUKYIIPHOCTH JBYX Iulockoctedl. Teopema o  Tpéx
MEePIEHAUKYIIApaX.

VYTuIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOM U IUIOCKOCTBIO, IBYIPAHHBIN YIOJI, JMHCHHBIN
yroJl ABYrpaHHOTO yria. TpéxrpaHHblli M MHOrorpaHHbele yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBA MJIOCKUX U IBYTPaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB U CHHYCOB JUUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Buzbl MHOTOIpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yroyibHas npusma, npsmast
U HaKJIOHHAas TpU3Mbl, OOKOBas W TOJHAs TOBEPXHOCTh Npu3Mbl. [lapamienenunern,
MIPSIMOYTOJIbHBINA MapajuleJienune] U ero cBoiicTBa. KpaTuaiime mOyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. I[IpoctpanctBenHas teopema Iludaropa. ITupamumpa: n-
yroJjibHasi MUpaMHa, paBUIbHas U yceu€HHas nupamuel. CBoiicTBa pédep 1 OOKOBBIX rpaHeit
IIpaBWJIbHOM nupaMujbl. [IpaBuiabHBIE MHOTOTPaHHMKH: IpaBWIbHAs NpPU3Ma WM INpPaBUIIbHAs



MUpaMua, paBUIIbHAs TPEYroJbHas MUPaMuaa U IPaBUIBHBIN TeTpasp, kyo. Ilpeacrasienue o
IIPAaBUJIBHBIX MHOTOIPAaHHUKAX: OKTAdP, TOAEKAd AP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoH
IIOBEPXHOCTH U ITOJHON MOBEPXHOCTHU MPSAMOM IIPU3MBI, IUIOIIA/{b OCHOBAHUMN, Te€OpeMa 0 OOKOBOI
MIOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH M NMOBEPXHOCTU MPAaBUIBLHOM
IIAPAaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHON TMPaMUIbI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpusi B MNpPaBUIbHOM MHOTOIPAHHUKE: CHMMETPHUS Napajulelenuiesna, CUMMETPHUs
MIPAaBUJIBHBIX NTPU3M, CHMMETPHSI IPABWIBHON TUPAMU/IBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAINPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. J[eHCTBHA C BEKTOpPAMHM: CJIOXKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA cliokeHusi BeKTOpoB. CBOICTBA yMHOKEHUS
BEKTOPA Ha yucio. [loHsATHE KOMIUTaHApHBIE BEKTOPHI. [I[pU3HAaK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenunena. TeopemMa O pa3noXKEHUMM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpsMoyronpHas cuctema KoopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. CBA3b
MEXKy KOOPAMHATAMHM BEKTOpa M KOOPJAWHATAMM TOYEK. YTOJ MEX]y BeKTopaMH. CKaysipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[lonsTus: wHMIMHApPUYECKas TMOBEPXHOCTh, KOHHUYECKAash TOBEPXHOCTh, cdepuyeckas
MMOBEPXHOCTh, 00pa3yroIIye moBepxHocTel. Tena BpaeHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzanmnoe pacrnosioxxkeHue chepsl M MIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N3obpaxenune Ten BpameHus Ha TIIocKocTy. Pa3BépTka nunuHapa u koHnyca. Cummetpust chepbl
U 11apa.

O6béM. OcHoBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napajuienienunena U ciaenctBus u3 He€. OO0bEM MPSAMON U HAKIOHHOW NTPU3MBI, IMJIMHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CErMeHTa.

KomOunanuu ten BpamieHuss U MHOrorpaHHukoB. [lpusma, BoucanHass B LIMJIHHJD,
omnucaHHas okoJsio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cephl, BIMCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpaIllEHUS.

[Tnomans MOBEepXHOCTH LWIMHIpPA, KOHyca, miomans chepsl u e vacreil. [lomobue B
npoctpanctBe. OtTHomieHHe O0OBEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOJOOHBIX  (UTYD.
[IpeoOpazoBanue momodus, romoTeTus. PerieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTepEOMETPUYECKUX METOIOB.

[TocTpoenue ceueHnt MHOTOTPAHHUKOB U T€J BPAILLEHUS: CEUCHHUSI IMITUH/pA (TTapalIiesIbHO
U MEePHEHAUKYISIPHO OCH), CEYEHHS KOHyca (MapajuielibHble OCHOBAHUIO M MPOXOSIINE Yepes3
BEPIIMHY), CEUCHUS IIapa, METOJbl TIOCTPOCHUSI CEYCHUIi: METOJ CIEeI0B, METO BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/I TEPEHOCA CEKYIIEN MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsl B mpoctpancTBe. Onepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOeHHUA. [IpsiMoyronbHas cucTtemMa KOOPAWHAT B TPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pElIeHUN TEOMETPUYECKUX 3a/1au.

JABHKEeHHS B IPOCTPAHCTBE

JBuxenus npoctpanctBa. OtoOpaxkenus. [Ipmkenus u paBeHcTBO ¢uryp. OO1ue cBoiicTBa
IBUOKEHUH. BUIIBI MBUKEHMIA: MapalleNbHbIi MepeHoc, IeHTpalbHas CUMMETPHS, 3epKalbHast
CUMMETpUS, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus momodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPU S
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIIUTAHUE:

COPMHUPOBAHHOCTh TPAKIAHCKON TO3WIHMKA OOydaromerocs Kak aKTHBHOTO M
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIecTBa, MPEACTABICHHE O MaTeMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, NpPOIEAYyp T'PaKIAHCKOTO OOIIecTBa
(BBIOOPEI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpuoOTHYECKOEe BOCIUTAHHE:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOW MAaTeMAaTHUKH, IEHHOCTHOE OTHOUIEHWE K JIOCTHKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB M POCCUUCKONW MATEMaTUYECKOW IIKOJbI, WCIOJb30BAHUE ITUX JIOCTHKCHUH B
JIPYTUX HayKaX, TEXHOJOTHsIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(HOpPMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMKEHU HAayKd M JEATEIbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO BKIJIAJAa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYecKoe BOCIIUTAHUE:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEI,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJCHUN, BOCIPUUMYHMBOCTH K MATEMAaTUYECKUM AacleKTaMm
pa3INYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BocUTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUeCKUE 3HAHUSI B UHTEpecax 30pOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHMUE MPU 3aHATUSIX CIIOPTUBHO-0310POBUTEIBHOMN AESITEILHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTU TPYIOJIIOOUS, HHTEpEC K pa3InyHbIM chepam
npodeccuoHabHOM NEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rHYeCKOoe BOCITUTAHME:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKOW KYJAbTYpbl, TOHUMAHHE BIUSHHUS COLMAIBHO-
SKOHOMHUYECKHX IMIPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHIEeCKUX
3HAHM A7 pelIeHUs 3a7a4 B 00J1aCTH OKpYKaroIel cpebl, IaHUPOBAHUE IOCTYNKOB U OIEHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) eHHOCTH HAYYHOI 0 MO3HAHUS

chOpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTUKH, TOHHMMaHWE MAaTeMaTU4YeCKOW Hayku Kak chepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALINU,
OBJIQJICHHUE S3bIKOM MAaTEeMaTHUKUA U MaTEMaTH4YE€CKOUN KyJIbTYpPOM Kak CpeJICTBOM MO3HAHUsI MUPa,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENbCKYIO JACSITEIbHOCTh WHANBUIYATBHO U

B IpyMIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEpPcaJIbHbIE YUeOHbIe el CTBUS

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISBJIATE M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOWICHHA MEXIy TMOHATHIMH, (DOPMYIUpOBaTH OMNpEeNCHHUs] OHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHMA JUIA OOOOLICHHS W
CPaBHEHMUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH U IPEOOpPa3OBbIBATH CYKICHUS: YTBEPAWUTEIbHBIE U
OTpULATENbHbIE, €AUHUYHbIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeYHs B (pakTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHMBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBaTh apPryMEHTAlUIO, NPHUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOHMpATh crioco0 penieHus yueOHo 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIlICHNS,
BbIOMpaTh HanboJIee MOIXOAAIMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBare/ibCKkue 1eHCTBUA:

HCI0JIb30BAaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT MO3HaHUs, (GOpMYyIUpOBaTh
BOMPOCHL, (UKCHpyIOIIME MPOTUBOpEUYnE, MNpobiIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

MIPOBOJIUTh  CaAMOCTOSATEIBHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEAOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHUeCKOro OObEKTa, SIBICHHUS, IMpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (hOPMYIUPOBATh 000OIIEHNS U BBHIBOJABI MO pe3yiabTaTaM MpPOBEIEHHOTO
HaOJIO/ICHUS], UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKKE BBIABUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHU B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH 1e(DUIUTHI HH(OPMALIUK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOMPOC U IS
peuieHus 3a1auu;

BBIOMpATh HMHQOpPMAIMIO M3 HCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CUCTeMAaTU3UpPOBaTh W HHTEPHPETUPOBATh HHGOPMALMIO PA3IUYHBIX BUIOB U  (opm
MIPEACTABIICHUS;

CTPYKTYpUPOBATh HHGOPMAITHUIO, IPEACTABIATh €€ B pa3NUYHbIX (hopMax, HILTIOCTPUPOBATD
rpagu4ecKu;

OLICHUBaTh HAAEKHOCTh HHGPOpPMAlMM IO  CaMOCTOSITENIbHO  C(OPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMmyHukaTuBHbIE YHUBEpcaibHbIe yueOHbIe qelcTBUs

Oo0menne:

BOCIIPUHUMATh M (POPMYIHUPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU H LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHSI B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHHs 33]1a4ul, KOMMEHTHPOBATH MOJTYUYE€HHBIH pe3yabTarT;

B X0JIe¢ OOCYKIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMBbI, MPOOIEMEI,
pemraeMoi 3a7auu, BBICKA3bIBaTh WJICH, HAICJICHHBIE HA MOWCK PEUICHHS], COTIOCTaBISATh CBOU
CYXJCHUS C CYKICHHSIMHU IPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3iHyude U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;



IIPEJICTABIATh PE3YJIbTAaThl PEIICHUs 3aJauM, SKCIEPUMEHTA, HMCCIEAO0BAHUS, IPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (POpMAT BBICTYIJICHHS C YUETOM 3a7ay MPE3CHTALMHN U 0COOCHHOCTEH
ayJIUTOpUHU.

PeryasiTuBHBIE YHHBepPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranu3anus:

COCTAaBJIATH IUIAH, alTOPUTM pEIICHUS 3a7a4yH, BBHIOMPATh CIOCOO pEmeHHs ¢ y4ETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C YYETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHATbHbII HHTEJIEKT:

BJIaJIETh HaBBIKAMH TIO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN U
MBICTIMTEIBHBIX POIIECCOB, MX PE3YAbTATOB, BIIAIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCcKOr 3a/1a4H;

MPEIBHUJIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEIICHWH 3a]add, BHOCHTH
KOPPEKTHUBBI B JICATEIIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IEIH H YCIOBUSAM, OOBSICHATH IPUIUHBI JOCTHKCHUS
WIA HEJIOCTIKEHHs Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJIBLHOCTD:

MMOHMMATh W HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUIYAIBHONW pabOTHI TpH
pemeHNH y4eOHBIX 3a/Ja4, MPUHUMATh IeJIb COBMECTHOW JESATETHHOCTH, IUIAHHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHUIBI pabOT, JOTOBAPUBATHCS, OOCYXKIATh
MIPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBaTh B T'PYNNOBBIX dopMax paboThl (0OCYKIeHUs, OOMEH MHEHHUMH, «MO3TOBBIC
LITYPMBI» ¥ UHBIE), BBIOIHITH CBOIO YaCTh pab0OTHI U KOOPAUHUPOBATH CBOU JAEUCTBUS C APYTUMU
YJieHaMd KOMaH/bl, OILICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEJMETHBIE PE3YJIbTATbBI

K xoniy 10 kiacca oOydaromuiicss HAyquTCs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMHU IOHSATHUSIMH CTEPEOMETPUM NpPHU pEIICHUU 33a7ady U
MIPOBEJICHUN MaTeMaTUYECKIX PACCYKICHUM;
MIPUMEHSITH AaKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX MPU PEIICHUU Fr€OMETPUIECKHIX 3a/1a4;
KJIacCCU(UIIMPOBATh B3aMMHOE pPACIOJOKEHHE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXTY MIPSIMBIMHU B
MIPOCTPAHCTBE, MEXK/IY MPSMOI U MIIOCKOCTHIO;
CBOOOJHO OTEPUPOBATH MOHATUSAMU, CBSI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (TMPU3Ma, TUPaMUJIa, TPSIMOYTOJIbHBII
napajuienenumnesn, Kyo);
KJIaCCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpAsi OCHOBAHUS sl Kiaccupukamm,
CBOOOJHO OTIEpUPOBATH MOHATUSIMHU, CBS3aHHBIMH C CEY€HHEM MHOTOTPAHHHUKOB IIOCKOCTHIO;
BBITIONIHATh TApajuleNIbHOE, IIEHTPAJIbHOE U OPTOTOHANBHOE TMPOEKTHUpOBaHUE (Uryp Ha
MJI0CKOCTB, BBITIOJIHATH N300pakeHus PUryp Ha MIOCKOCTH;
CTPOUTH CEYCHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METO/aMU, BBITIONHATH (BBIHOCHBIE) TIOCKUE
YepTEeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y;
BBIYHCIISATH IUIOMIA/IN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaAMH/Ia), TeOMETPUIECKIX T
C IpUMEeHEeHueM (OopMYIT;
CBOOOJHO OTEpPUPOBATH MOHATHUSIMU: CUMMETPHS B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CAMMETPUU (DUTYPHI;



cBOOOJTHO OMNEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HaJl BEKTOPaMH;

pemiaTe  3aJadyd  Ha  JIOKA3aTeJbCTBO  MAaTEMaTUYECKUX OTHOLICHMM UM HaXO0XICHUE
F€OMETPUUYECKHUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METObI IIPU PEILICHUM MAaTEMaTUYECKUX 3a1a4
MTOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH NPOCTEMIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

M3BIIEKaTh, IPEOOpPA30OBBIBATh W HHTEPIPETUPOBATH HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

IIPUMEHATHh IIOJIyYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh M AHAIM3UPOBATh pPEAIbHbBIC
CUTYyalluM, NPUMEHITh HW3YyYCHHBIC IIOHATUS B IIPOLIECCE IOMCKA PEIICHHs MaTeMaTH4YEeCKH
chopMyIupOBaHHON MpOOJIEMBbl, MOJEINPOBATh pPEAJbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIN C MCIHOJIb30BAHMEM TIE€OMETPUYECKHUX IOHATHU M TEOpEM,
anmapara anredpsl, pelaTth IpakKTHUECKUE 3a/1a4M, CBSI3aHHBIE C HAX0XKJCHHEM F€OMETPUUECKUX
BEJINYUH;

UMETh TpeACTaBlIeHUS 00 OCHOBHBIX JSTamax pa3BUTHUS T€OMETPUU KaK COCTaBHOW YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kiaacca oOydaromuiicss HAQyquTCs:
CBO60)IHO OnEprupoBaTh IMOHATHUAMH, CBA3AaHHBIMHU C HHHHHHPHHCCKOﬁ, KOHHYECKOU WU
chepuvecKoit TOBEPXHOCTSAMHU, OOBACHITH CIIOCOOBI TTOTYICHHS;
OTIepUPOBATh MOHATUSIMH, CBSI3aHHBIMU C TEJIaMM BpPALIEHHS: IMIIMHAPOM, KOHYCOM, cepoil u
1apom;
pacro3HaBaTh TeJa BpameHus (IWIHHAP, KOHYC, cdepa U map) U OOBICHITH CIIOCOOBI MOTyYeHUS
TeJ BpalleHHUS;
KJIacCU(PUITMPOBATh B3aMMHOE PACIIOJIOKEHUE CHEPHI U TIIOCKOCTH;
BBIYHCIISATh BEIUYHUHBI 3JIEMEHTOB MHOTOTPAaHHHUKOB M TeN BpallleHHs, OO0BEMBI UM IUIOIIAIN
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BPAIICHHsI, FCOMETPUYECKUX T C IPUMEHEHUEM (POpMYIT;
CBOOOJHO OMNEPUPOBATh MOHITHSIMH, CBS3aHHBIMH C KOMOMHALIMSIMU TeJl BpALEHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHHUK, BIHMCaHHBIM B cdepy U ONUCAaHHBIA OKOJIO cdepsrl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPalCHUS;
BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU MTOBEPXHOCTEH 1 00bEMaMu NOJI0OOHBIX TEJT;
n300paxaTh H3ydaeMble (DUTYpHI, BBINOJHITH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PHUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILLCHUS;
U3BJIEKaTh, HMHTEPHPETUPOBATH U MpeoOpa3oBbIBATh HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX (QUrypax, MpeJACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;
CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPHHAT;
pemarh reoMeTpUYecKHe 3a/ladil Ha BBIUMCIICHHE YIJIOB MEXIY MPSIMBIMH M TUIOCKOCTSIMHU,
BBIYHMCIICHUE PACCTOSHUI OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUH;
CBOOOHO OMIEPUPOBATH MOHITHIMH, CBI3aHHBIMU C IB’KEHUEM B ITPOCTPAHCTBE, 3HATH CBOICTBA
JIBUKCHUI;
BBITIONIHATh M300pakeHHsT MHOTOTPAHHWKOB M TeNl BpallleHUs MpHU MapaielbHOM MEepeHoce,
[EHTPATbHOW CHUMMETPUH, 3€pKaIbHOW CHMMETPHUH, TIpH T[OBOPOTE BOKPYT TMPSIMOH,
npeoOpa3oBaHus MOA00HUS;
CTPOUTH CEUYEHHsS] MHOTOTPAHHHKOB W TENl BpAIICHHs: CEYCHHS IIMHIApA (MapaielbHO H
MEePIEeHIUKYIIPHO OCH), CeueHUsl KOoHyca (MapajulebHble OCHOBAHUIO U TMPOXOJAIINE Yepe3
BEPIIHHY), CEUCHHUS 1I1apa;



HCIIOJBb30BATh  METOJbl IOCTPOCHMS CEYEHMM: METOJ  CIENOB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH IIIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

MIPUMEHSTH FeOMETpUUEcKre (GaKThl U PEUICHUS CTEPEOMETPUIECKHX 3a/1a4, TTPEII0IararomuxX
HECKOJIBKO IIaroB PEIIeHUs, €CJI YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOK M HESIBHOU (opme;
pemiaTth  3aJadyd  Ha  JIOKA3aTelbCTBO  MAaTEMAaTHYECKUX OTHOLIEHHMM M HAaxOXKJEHHUE
r€OMETPUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU
CTEPEOMETPUYECKHX 3a]1a4;

IIPUMEHATH IIOJIyYCHHBIC 3HAaHHs Ha IIPAKTUKE: CPaBHHUBATh, AHAJIM3UPOBaTh M OLICHUBATh
peanbHble CUTyallud, IPUMEHATh N3y4EHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCE MTOUCKA
pelIeHNs MaTeMaTH4ecKl CPOopMYIHMPOBAHHON MPOOIEMbI, MOJEIUPOBATh pEaJIbHbIE CUTYallUU
Ha A3bIKE€ T€OMETPUH, UCCIEA0BATh IOCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUM M TeopeM, ammapara ajireOpbl, peliaTth MpPaKTUYECKHe 3ajaud, CBS3aHHbIE C
HAax0KJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh TpEACTaBIEHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak COCTAaBHOM dYacTu
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No HaumeHnoBanue pas3iesioB U TeM IpOrpaMMbl KonunuecTBo yacos OnekTpoHHbIe (I poBbIe) 00pa30BaATEIbHbBIE
n/n Beero|  KourtponbHbie [IpakTHYecKue pecypeet
paboThI paboThI
1 BBenenune B ctepeoMeTpuio 23 1 BBeauTe 3HavyeHue |[[]]
2 B3anmMHoe pacriosioskeHue MpsiIMbIX B IIPOCTPAHCTBE | 6 1 BBeauTe 3HadyeHue |[[]]
3 [TapannenbHOCTh MPSMBIX H IJIOCKOCTEH B BBE/IMTE 3HaUeHWe | BBexuTe 3HaueHue |([[]]
POCTPAHCTBE
4 [MeprieH MK YIAPHOCTH MPSIMBIX U TUIOCKOCTEH B 25 | BBeaute 3HaueHue | BBeaute 3HadeHue |[[]]
MPOCTPAHCTBE
5 VYTJBI U pacCTOSHHS 16 1 BBeaute 3Hauenue |[[]]
6 MHOTrOrpaHHHKH 7 1 BBeaute 3Hauenue |[[]]
7 BekTopsl B mpocTpaHCTBE 12 | BBeaute 3HaueHue | BBeauTe 3HaueHHE |([[]]
8 [ToBTOpEHHUE, 0000IICHNE ¥ CUCTEMATH3AIIHS 5 2 BBeaute 3Hauenue |[[]]
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne | HammenoBaHue pa3iesioB U TEM IPOrPaMMBbI KonuuecTBo yacos OnekTpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIIbHBIE
n/n Beero|  KonTposbHbie [IpakTHYecKme pecypebl
paboThl paboThl
1 AHaIATHYECKAst TEOMETPHS 15 1 BBeauTe 3HadeHue |[[]]
2 [ToBTOpEHUE, 0000IICHNE U CHCTEMAaTU3 AL 15 1 BBeauTe 3HadeHue |[[]]
3HaHUHI
3 OO0BEM MHOTOTpaHHUKA 17 BBeauTe 3HaueHue |[[]]
4 Tena BpamieHus 24 BBeauTe 3HaueHue |[[]]
5 [Tnommamm MoBEPXHOCTH U OOBEMBI KPYTIIBIX 9 BBeauTe 3HaueHue |[[]]
Tel
6 JIBYOKEHUS 5 BBeaute 3HadeHue |[[]]
7 [ToBTOpEHHUE, 0000IICHNE ¥ CHCTEMATH3AIIHS 17 BBeaute 3HadeHue |[[]]

3HAaHUN

OBIIEE KOJIMYECTBO YACOB I1O

I[TIPOTPAMME




10 KJIACC

Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnextpoHHbIe HU(DPOBHIE
n/n Bceero| Kontponbhbie | ITpaktuueckue | H3YICHHA obpasoBaTenbHbIe
paboThI paGoTHI pecypeet
1 |[[OcHoBHBIEC paBHIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, 1 BBEJINTE BBEIUTE Beeaute |[[]]
MapajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka] | 3HAYEHUE 3HA4YEHUE Jary
2 |[[TlonsTHS cTepeOMETpHH: TOYKA, TIpsiMasi, IIIOCKOCTh, TPOCTpaHcTBO. | 1 BBEIIUTE BBEJIUTE Beaute |[[]]
OcHOBHBIE TIpaBHIIa U300pAKEHHS HA PUCYHKE TIIOCKOCTH, 3HA4YCHUE 3HA4YCHUE nary
napajuIeNbHbBIX IPSIMbBIX (OTPE3KOB), CEpEANHBI OTpe3Ka] |
3 |[[TlonsTHS: MepeceKaronIrecs MIOCKOCTH, TiepeceKaronuecs npssmMas u| 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
MJIOCKOCTh; TIOJIYIIPOCTPAHCTBO | | 3HAYCHHE 3HAYCHHE JaTy
4 |[[TTousTHS: TEpeceKaroIIrecs IIOCKOCTH, Tiepecekaromuecs npsamast u| 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
IJTIOCKOCTh; TTOJTYIPOCTPAHCTBO | | 3HA4YECHUE 3HA4YEHUE Jary
5 |[[MHororpaHHUKH, H300pakeHUE MPOCTEHIITMX MPOCTPAHCTBEHHBIX 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
¢buryp, HeCymeCTBYIOMNUX 0OBEKTOB] | 3HA4YCHUE 3HA4YCHUE nary
6 |[[MHororpaHHUKH, U300paKEHHE MTPOCTESHUIIINX MPOCTPAHCTBEHHBIX 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
(buryp, HeCyIECTBYIOIUX 0OBEKTOB] | 3HAYCHUE 3HA4YCHUE Jary
7 |[[AKCHOMBI CTEpEOMETPHUH | IEPBHIC CICACTBHUS U3 HUX ] 1 BBEIUTE BBEIUTE Beeaure |[[]]
3HA4YCHHUE 3HAa4YCHUE Jary
8 |[[AKCHOMBI CTEpEOMETPHH | IEPBHIC CICACTBHUS U3 HUX ] 1 BBEIUTE BBEIUTE sBeeaure |[[]]
3HA4YCHHUE 3HA4YCHUE Jary
9 |[[AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS U3 HUX. COCOOBI 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
3aJlaHuUs IPSIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. O003HauUeHUs 3HaYeHHE 3Ha4YeHUe Jary
MPSIMBIX U IJIOCKOCTEM ||
10 |[[H300paxkeHne cedeHHi MupaMuIbl, Ky0a U IPU3MBbI, KOTOPBIE 1 BBEJIUTE BBEJIUTE seeaute |[[]]
IPOXoaAT yepe3 ux pédpa. Mzo0parkeHue nepeceyeHus MoTydyeHHbIX 3HauEHUE 3HaYCHHE naTy
IocKocTel. PackpammBanue moCcTpOSHHBIX CEYCHHU pa3HBIMU
1BeTamMu|]
11 |[[HU300pakeHne cedeHuii MupaMuIbl, Kyda U IpU3Mbl, KOTOPbHIE 1 BBEJIUTE BBEJIUTE Beaute |[[]]
MPOXoJAT yepe3 ux pédpa. Mzo0parkeHue nepecedeHus moTydeHHbIX 3HauUEHUE 3HaYCHHE JaTy




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnexkrpoHHBIE TUPPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
IIJIOCKOCTEN. PackpaimBaHye MOCTPOECHHBIX CEYEHUHN Pa3HbIMU
BeTamu||
12 |[[300pakeHHE CeUCHHIA MTUPAMHU/IBI, KyOa U IPU3MBI, KOTOPBIS 1 BBEJIUTE BBEJIUTE Beaute |[[]]
MPOXOJAT yepe3 ux péopa. M3o0pakeHue nepecevyeHus NoJTy4eHHbIX 3HauYeHue 3HaYCHHE JaTy
IIJIOCKOCTEN. PackpanimBaHye MOCTPOECHHBIX CEYEHUN Pa3HbIMU
BeTamu||
13 |[[H300pakeHHE CeUCHHIA TUPAMHU/IBI, KyOa U TIPU3MBI, KOTOPHIS 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
MPOXOJIAT yepe3 ux péodpa. M3o0paxkeHue nepecevyeHus NoJTy4eHHbIX 3HaYCHHE 3HaYeHHE JaTy
IJIOCKOCTEH. PackpammBanue MOCTPOEHHBIX CEUEHUH Pa3HbIMU
BETaMH | |
14 |[[MeTon ciaenoB i HOCTPOCHHS CCUCHHIA] | 1 BBEIUTE BBEIUTE sBBeaute |[[]]
3HaYCHHE 3HaYCHHE naTy
15 |[[Merox cienoB jyist mocTpoeHus ceueHnid. CBOMCTBa MepeceueHni 1 BBEIUTE BBEIUTE Beeaute |[[]]
MPSAMBIX U IJIOCKOCTEH || 3HaA4YECHUE 3HA4YCHUE Jary
16 |[[Meron cienoB it mocTpoeHus ceueHnid. CBOMCTBa mepeceueHni 1 BBEIUTE BBEIUTE Beeaure |[[]]
MPSAMBIX U IJIOCKOCTEH || 3HA4YCHUE 3HA4YECHUE Jary
17 |[[IlocTpoeHue ceueHuit B mupaMuie, Kyoe mo TpéM Toukam Ha péopax.| 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
Coznanue BBIHOCHBIX YEPTEXKEH U 3aMKch IaroB MOCTpOeHus | | 3HAaYCHHE 3HAaYCHHE naTy
18 |[[IlocTpoeHue ceueHnuit B mupaMuie, Kyoe mo Tpém Toukam Ha péopax.| 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
Co3naHne BBIHOCHBIX YEPTEKEW U 3alUCh IIaroB MOCTPOEHHUS| | 3HauEHUE 3HaYCHHE naTy
19 |[[ITocTpoeHue ceueHuit B mupaMue, Kyoe mo Tpém Toukam Ha péopax.| 1 BBEJIUTE BBEJIUTE seeaute |[[]]
Co3aHne BBIHOCHBIX YEPTEKEW U 3alUCh IIaroB NOCTPOEHUA] | 3HauEHUE 3HaYCHHE naTy
20 |[[[TTocTpoeHue ceueHuii B mupamue, Kyoe mo TpéM Toukam Ha péopax.| 1 BBEJIUTE BBEJIUTE seeaute |[[]]
Co3anne BBIHOCHBIX YEPTEKEW U 3alUCh I1aroB NOCTPOEHU] | 3HauUEHUE 3HaYCHHE JaTy
21 |[[TloBTOpeHue muaHuMeTpuu: Teopema o MpornopPIUOHATEHBIX 1 BBEJIUTE BBEJIUTE Beaute |[[]]
otpeskax. [logobue TpeyroibsHIKOB]| 3HauUEHUE 3HaYCHHE JaTy




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnextpoHHbIe HU(DPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
22 |[[TToBTOpenue mianumerpuu: Teopema Menenas. Pacuers B 1 BBEIIUTE BBEJIUTE Beaute |[[]]
CEUSHMSIX Ha BEIHOCHBIX YepTekax. Mcropus pa3BUTHS TUIAHUMETPHU 3HAYCHHE 3HA4YCHNE nary
U cTepeoMeTpuu]|
23 |[[KonTposbHas paboTa "Akcuomsl crepeomerpun. Ceuenus'"]] 1 1 BBEIUTE Beeaute |[[]]
3HA4YCHUE nary
24 |[[B3auMHOE pacIioIoKeHHE TIPSIMBIX B IIPOCTPAHCTBE. 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
CkpemuBaroruecst npsiMbie. [I[pu3Haku CKpENIMBAOIIMXCS TPSIMBIX. 3HA4YCHUE 3HA4YCHUE nary
[TapannenbHble psiMbIE B TPOCTPAHCTBE] |
25 |[[Teopema o cyIieCTBOBAaHUH U €IUHCTBEHHOCTH MPSMOM 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
MapayieIbHOM JAHHOW MPAMOM, MPOXOSIIEH Yepe3 TOUKY 3HA4YECHUE 3HA4YEHUE Jary
MPOCTPAHCTBA U HE JIeKaAIIEH Ha TaHHOW nmpsiMoil. JIemma o
MEePECEUCHNH MapauIeIbHBIX MPSIMBIX IIOCKOCTHIO] |
26 |[[[TapamnenbHOCTH TpeX MpsIMBIX. Teopema o TPEX mapayiesIbHbIX 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
npsMbIX. TeopeMa 0 CKpelIMBarOIINXCs MPAMBIX | | 3HaYCHHE 3HaYCHHE naTy
27 |[[ITapamnenpHOe npoekTupoBanue. OCHOBHBIE CBOWCTBA 1 BBEIUTE BBEIUTE Beeaure |[[]]
napajuieNIbHOTO MpoeKTHUpoBaHus. M3o00paxenue pa3Hbix Guryp B 3HaYCHHE 3HaYCHHE naTy
napajyieIbHON MPOEKIUH ||
28 |[[LlenTpanpHas MpoeKIus. YTOJ C COHANPaBIEHHBIMU CTOPOHAMH. 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
Yron Mexay npsMbIMU | | 3Ha4YCHHE 3HaYCHHE naTy
29 |[[3amaum Ha NOKA3aTENbCTBO M HCCIEIOBAHUE, CBSI3aHHBIC C 1 BBEJUTE BBEJUTE Beeaute |[[]]
PacroyokKeHUeM MPSIMBIX B IPOCTPaHCTBE] | 3HaYeHHE 3Ha4YeHUe nary
30 |[[[TTonsTHS: MapaIenbHOCTh MPSIMOM U MJIOCKOCTH B IPOCTPAHCTBE. 1 BBEJUTE BBEJUTE Beeaute |[[]]
[Tpu3Hak napaaienbHOCTH MPSMO U TIOCcKOCTH. CBOMicTBA 3HaYeHHE 3Ha4YeHUe nary
MapajuIeNbHOCTH MPSMON U TUIOCKOCTH | |
31 |[[T'eomeTpuueckue 3a1a4K Ha BBIYMCICHNUE U JOKA3aTEIbCTBO, 1 BBEUTE BBEJUTE Beaute |[[]]
CBSI3aHHBIE C MAPAJIIEIBHOCTHIO IPSAMBIX U IJIOCKOCTEH B 3HaYCHHE 3Ha4YeHUe nary
IIpOCTpaHcTBe] |




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnextpoHHbIe HU(DPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
32 |[[TTocTpoeHHe ceUeHHS, TPOXOIAIICTO Yepe3 TaHHYI0 MPSAMYIO Ha 1 BBEIIUTE BBEJIUTE Beaute |[[]]
YyepTeKe U MapajljIesIbHOro ApYroi npsiMoi. Pacuér otHomeHuit || 3HAYEHUE 3Ha4YCHUE Jary
33 |[[ITapamenbHas MPOEKIHS, TPUMEHEHHE ISl IOCTPOCHUS CEUSHHH 1 BBEIINTE BBEIUTE Beeaute |[[]]
KyOa u mapayenenuneaa. CBoicTBa napauiesenuneaa u mpu3mMsi| | 3HAYCHHE 3HAYCHHE JaTy
34 |[[ITapamienbHbIe MIOCKOCTH. [IpH3HAKY MAapaUIETPHOCTH IBYX 1 BBEIINTE BBEUTE Beeaute |[[]]
TTOCKOCTEH || 3HAYCHUE 3HAYCHUE JaTy
35 |[[Teopema o mapauieIbHOCTH U €TUHCTBEHHOCTH IIJIOCKOCTH, 1 BBEIINTE BBEUTE Beeaute |[[]]
MPOXOSIIEH Yepe3 TOUKY, He MPUHAIIIEKAIIYIO TaHHOW TUIOCKOCTH U 3HA4YCHUE 3HA4YCHUE nary
CIeACTBUS U3 Heé]]
36 |[[CoiicTBa MmapauIeIbHBIX IUIOCKOCTEH: O MapaIeIbHOCTH MPSIMbIX 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
nepeceueHus py MepeceYeHnH IByX MapalleIbHbIX IJI0CKOCTEN 3Ha4YeHUe 3Ha4YeHue Jary
TpeTheil] |
37 |[[CBolicTBa mapauIeIbHBIX INIOCKOCTEH: 00 OTpe3Kax mapauieIbHbIX 1 BBEIUTE BBEIIUTE Beeaute |[[]]
IPSIMBIX, 3aKITFOUEHHBIX MEX]y TapaJlIeIbHBIMU IUIOCKOCTSIMU; O 3Ha4YeHue 3Ha4YeHue Jary
HepeceyeH ! NMpsIMOM ¢ IBYMS MapalleIbHbIMU IJIOCKOCTAMH] |
38 |[[IloBTOpenue: Teopema Iludaropa Ha nmiaockocTH]] 1 BBEJUTE BBEJHUTE Beeaute |[[]]
3Ha4YeHue 3Ha4YeHUe Jary
39 |[[IIoBTOpEeHHE: TPUTOHOMETPUS MPAMOYIOJIBHOIO TPEYTrOJIbHUKA] | 1 BBEJUTE BBEJHUTE Beeaute |[[]]
3Ha4YeHue 3Ha4YeHUe Jary
40 |[[[CoiicTBa KyOa 1 IPSAMOYTOJILHOTO Mapasuienenunesnal| 1 BBEIUTE BBEIUTE Beeaute |[[]]
3HaYeHHE 3Ha4YeHUe nary
41 |[[BeluncneHue JJIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM 1 BBEJUTE BBEJUTE Beeaute |[[]]
napaenenunene]| 3HaYeHHE 3Ha4YeHUe Jary
42 |[[IlepneHaUKyAAPHOCTD MPIMOM U mmockocTH. [Tpu3nak 1 BBEJUTE BBEJUTE Beaute |[[]]
NEPIEHANKYIIAPHOCTH MPSIMOM U MJIIOCKOCTH || 3HaYCHHE 3Ha4YeHUe nary




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnexkrpoHHBIE TUPPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
43 |[[TTepneHAUKYISIPHOCTH MPSMOU U TUIOCKOCTH. [Ipr3Hak 1 BBEIIUTE BBEJIUTE Beaute |[[]]
MEPIEeHIUKYIIPHOCTH MPSAMON U TNIOCKOCTH] | 3HA4YCHHE 3HA4YCHHE JaTy
44 |[[Teopema o CymIECTBOBAHUY U €INHCTBEHHOCTH TPSIMOIA, 1 BBEIINTE BBEIUTE Beeaute |[[]]
MPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U TIEPIICHANKYIISIPHON K 3HAYCHHE 3HAYCHHE nary
TTOCKOCTH ||
45 |[[TLmocKOCTH ¥ IepIeHIUKYIISIPHBIE UM TIPSIMbIE B MHOTOTPaHHUKAX ] | 1 BBEIINTE BBENTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
46 |[[ILmockoCTH ¥ IEpICHIUKYIISIPHBIC UM TIPSIMbIE B MHOTOTPaHHUKAX ] | 1 BBEIINTE BBENTE Beeaute |[[]]
3HA4YCHUE 3HA4YCHUE Jary
47 |[[TTepnienauky/sip U HakIOHHAs. [TocTpoeHue mepreHauKyspa us 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
TOYKH Ha MPsAMYIO] | 3HA4YECHUE 3HA4YEHUE Jary
48 |[[IlepneHmuKyssip U HaKIIOHHAs. [locTpoeHue mepreHauKyIspa us 1 BBEIIUTE BBEIUTE Beeaute |[[]]
TOYKH Ha MPSAMYIO] ] 3HAYCHUE 3HA4YCHUE Jary
49 [[[Teopema o Tpéx meprneHAUKYIsApax (mpsmast u o0paTHas)]| 1 BBE/INTE BBE/INTE Beeaure |[[]]
3HA4YCHUE 3HA4YCHUE Jary
50 |[[[Teopema o Tpéx mepneHAUKYIsIpax (mpsimas u oopartHas)]] 1 BBE/INTE BBE/IHTE sBeeaure |[[]]
3HA4YCHHUE 3HA4YCHUE Jary
51 |[[Yroa Mexay CKpEeIUBAOIIUMUCS MPSMbIMH] | 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
3HA4YCHHUE 3HAa4YCHUE Jary
52 |[[ITouck mepreHIuKYISIPHBIX MPSIMBIX C TOMOIIBIO 1 BBE/IUTE BBE/INTE Beeaute |[[]]
NEePIEeHIUKYISPHBIX TUIOCKOCTEH || 3HaYCHHE 3HAYCHHE nary
53 |[[OpToroHampHOE TPOCKTHPOBaHUE] | 1 BBEIIUTE BBEIUTE seeaute |[[]]
3HaYCHHE 3HAYCHHE nary
54 |[[ITocTpoeHue ceueHnit Kyda, MPU3MBI, TIPABHIBHOW MTUPAMHUIBI C 1 BBE/IUTE BBE/IUTE Beaute |[[]]
MIOMOIIBIO OPTOTOHAIBHOW TPOEKITUH ] 3HAYCHHE 3HAYCHHE nary




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnexkrpoHHBIE TUPPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
55 |[[TTocTpoenue cedeHnit KyOa, MPU3MBI, TPABHIBHOMN MAPAMUIBI C 1 BBEJINTE BBEIUTE Beeaute |[[]]
MTOMOTIIBIO0 OPTOTOHAILHOM MPOEKIIHH | | 3HAYEHUE 3HA4YEHUE Jary
56 |[[CumMmeTpHs B IPOCTPAHCTBE OTHOCHTEIHHO TUIOCKOCTH. [T0ckocTH 1 BBEJIUTE BBEJIUTE Beaute |[[]]
CUMMETPHU B MHOTOTPaHHHUKAX ] | 3HAYEHUE 3HA4YEHUE Jary
57 |[[TTpu3Hak nepIeHIUKYIIPHOCTH IPSIMON U TNIOCKOCTH KaK 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
CJIEICTBHE CUMMETPHUH ] | 3HAaYCHHUE 3HaYCHHUE Jary
58 |[[IIpaBmIbHBIC MHOTOTPAHHUKH. PacuéT pacCcTOSHHUI OT TOYKH JI0 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
TTOCKOCTH || 3HAYCHUE 3HAYCHUE JaTy
59 |[[TIpaBuiIbHBIE MHOTOTPAaHHHUKH. PacuéT paccTOSIHUI OT TOUKH J10 1 BBE/INTE BBE/IUTE sBBeaute |[[]]
IUIOCKOCTH | 3HAYCHHUE 3HAYCHHUE Jary
60 |[[CriocoOBI OMYCTUTH MEPIEHAMKYIISIPBI: CAMMETPHSI, CABHT TOUYKH 0 | 1 BBE/INTE BBE/IUTE sBBeaute |[[]]
MapajyieabHON MPSIMOii] ] 3HaA4YECHUE 3HA4YCHUE Jary
61 |[[CaBur nmo HemapauIeIbHON IPAMOM, U3MEHEHHE PACCTOSIHUH | | 1 BBEIUTE BBEIUTE Beeaute |[[]]
3HA4YCHUE 3HA4YCHUE Jary
62 |[[KouTposbHas paboTa "B3auMHOE pacroaoKeHUE MPAMBIX U 1 1 BBEJIUTE Beeaure |[[]]
IJIOCKOCTEH B mpocTpaHcTBe"|] 3HA4YCHUE JaTy
63 |[[[ToBTOpEeHME: YrO MEXy IPSIMBIMH Ha IJIOCKOCTH, TPUTOHOMETpHs | 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
B [IPOU3BOJILHOM TPEYrOJIbHHUKE, TEOPEMa KOCHHYCOB] ] 3HA4YCHHUE 3HAa4YCHUE Jary
64 |[[IToBTOpEeHME: YTOI MEXKIYy CKPCIIUBAIOIIMMHUCS TIPSIMBIMHU B 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MPOCTpPaHCTBE] ] 3HAYCHHE 3HAYCHUE Jary
65 |[[['eoMeTpuUeckre METO bl BEIUMCIICHUS YTiIa MEX1y MPSIMBIMU B 1 BBEIIUTE BBEIUTE seeaute |[[]]
MHOTOTpaHHHKAaX ] | 3HAYCHHE 3HAYCHUE Jary
66 |[[[IByrpanHbIiii yroi. CBONCTBO JIMHEHHBIX yIIIOB AByrpaHHoro yriual] | 1 BBEIUTE BBEIUTE BBeaute |[[]]
3HAYCHHE 3HAYCHHUE Jary
67 |[[ITepnenaukynspHbie IockocTH. CBOMCTBA B3aUMHO 1 BBE/IUTE BBEIIUTE Beaute |[[]]
MEPIECHIUKYIIIPHBIX TUIOCKOCTEH || 3HAYCHHE 3HAYCHHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnexkrpoHHBIE TUPPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet
68 |[[IIpu3HaK mepHeHIUKYIIPHOCTH TIIOCKOCTEH; TeopeMa O PSIMOi 1 BBEJINTE BBEIUTE Beeaute |[[]]
nepecevdeHusl IBYX IIOCKOCTEH TePIeHANKYISIPHBIX TPEThei 3HAYCHHE 3HAYCHHE nary
TTOCKOCTH ||
69 |[[[IpsMoyroibHBIN TapauIeenuIe ], Ky0; n3MepeHus, CBOHCTBA 1 BBEIIUTE BBEJIUTE Beaute |[[]]
IPSIMOYTOJIBHOTO Mapaienenumnena]] 3HAYCHHE 3HAYCHHE nary
70 |[[Teopema o muaroHaIH MPsIMOYTOJIBHOTO MapajuIeenuIeaa u 1 BBEIINTE BBENTE Beeaute |[[]]
CIeACTBHE U3 HeE] 3HAYCHUE 3HAYCHUE JaTy
71 |[[CTtepeomeTprieckre U MPUKIAIHBIC 3a/1a9H, CBSI3aHHBIE CO 1 BBEIINTE BBENTE Beeaute |[[]]
B3aMMHBIM PACIIOJIOKEHHEM TPSMBIX H TUIOCKOCTH] | 3HA4YCHUE 3HA4YCHUE Jary
72 |[[TToBTOpEHHUE: CKPEIIMBAIOIINECS PIMbIE, MapaJlIiebHbIe IOCKOCTH| 1 BBC/IUTE BBE/IUTE Beeaute |[[]]
B CTaHJAPTHBIX MHOTOTPaHHHKAX ] | 3HA4YCHUE 3HA4YCHUE nary
73 |[[ITapa mapasuieNbHBIX TNIOCKOCTEH Ha CKPEIIUBAIOIIUXCS MTPSIMBIX, 1 BBEIIUTE BBEIUTE Beeaute |[[]]
pacCTOsIHUE MEK/Y CKPEIIMBAOIUMHUCS MPSIMBIMH B TIPOCTBIX 3HAYCHUE 3HA4YCHUE Jary
cuTyanusx| |
74 |[[PaccTosiHME OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSIMOH 110 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
TUIOCKOCTH ] 3HA4YCHHUE 3HAa4YCHUE Jary
75 |[[BbrumrcieHne pacCTOSHUN MEXKIy CKPECUTUBAOIIIUMUCS TPSIMBIMH C 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MTOMOIIIBIO TIEPIICHAUKYIISIPHOMN TIOCKOCTH] | 3HA4YCHHUE 3HAa4YCHUE Jary
76 |[[TpéxrpanHblii yroJ, HEpaBEHCTBA I TPEXTPAHHBIX yrioB. Teopema| 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
[Mudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB JUTS TPEXTPAHHOTO yriaa]] 3HaYCHHE 3HAYCHHUE Jary
77 |[[OnemeHTBI chepruecKoil reoMeTpHu: TeoAe3nIeCKUe TMHUU Ha 1 BBE/INTE BBE/INTE seeaute |[[]]
3emiie]] 3HAYEHUE 3HA4YCHUE JaTy
78 |[[KonTposibHas paboTa "Yriisl u paccTosHUS"]] 1 1 BBEIIUTE seeaute |[[]]
3HAYCHHE Jary
79 |[[CucremaTtuzanus 3HaHUH "MHOTOTpaHHHK U €T0 AJIEMEHTHI"]] 1 BBEIUTE BBEIUTE Beaute |[[]]
3HAYCHHE 3HAYCHHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnexkrpoHHBIE TUPPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypesl

80 |[[[Tupamuma. Buasr mupamun. [IpaBuinbpHas mapamuaa] | 1 BBEIIUTE BBEJIUTE Beaute |[[]]
3HAYCHHE 3HAYCHUE Jary

81 |[[[ITpu3ma. [Ipssmast 1 HaKIOHHAs PU3MEL. [IpaBuibHas pu3Mal] | 1 BBEJIUTE BBEJIUTE Beaute |[[]]
3HAYCHHE 3HAYCHUE Jary

82 |[[ITpsmoii mapautenenumne/1, IpsSMOYroJIbHBIN mapaienenunen, kyo]] | 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
3HaYEeHUE 3HaYEeHHE Jary

83 |[[Bemykieie MHOTOTpaHHUKH. Teopema Dittepa] | 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
3HaYEeHUE 3HaYEeHHE Jary

84 |[[Bsimykiasie MHOTOrpaHHHKH. Teopema Ditnepa. [IpaBunbHbIe U 1 BBE/INTE BBE/IUTE sBBeaute |[[]]
MOJIYTPaBHIbHBIC MHOTOTPAHHHKH] | 3HAYCHHE 3HAYCHHE nary

85 |[[KonTposbHas padoTa "MHuororpanHuku']] 1 1 BBE/IUTE sBBeaute |[[]]
3HAYCHHE nary

86 |[[IlonsTHE BEKTOpa HA INIOCKOCTH U B IPOCTPaHCTBE] | 1 BBEIUTE BBEIUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary

87 |[[Cymma BekTOpOB]] 1 BBE/IUTE BBEJIUTE Beeaure |[[]]
3HAYCHHE 3HAYCHHE nary

88 |[[Pa3HOCTH BEKTOPOB]] 1 BBEJIUTE BBEJIUTE sBeeaure |[[]]
3HAYCHHE 3HAYCHHE nary

89 |[[IIpaBmito mapasuienenumneaa)] 1 BBEJIUTE BBEJIUTE sBeeaure |[[]]
3HAYCHHE 3HAYCHUE nary

90 |([[YMHOXeHHE BEeKTOpa Ha YHCIIO || 1 BBEIIUTE BBEIUTE seeaute |[[]]
3HAYCHHE 3HAYCHUE nary

91 |[[Pa3noxeHue BekTOpa 1Mo Oa3ucy TPEX BEKTOPOB, HE JICKAIUX B 1 BBEIUTE BBEIUTE BBeaute |[[]]
OJTHOM TUTOCKOCTH ] | 3HAYCHHE 3HAYCHHUE nary

92 |[[CkanspHoe mpousBeaeHue]] 1 BBEJIUTE BBEJIUTE Beaute |[[]]
3HAYCHHE 3HAYCHHUE nary




Ne Tema ypoxka KonnyecTBo 4yacoB Hara | DnextpoHHbIe HU(DPOBHIE
n/n Bcero| Kontpombusie | Ipaktuueckue | 13YICHIA obpasosatelnbHbIe
paboThI paGoTHI pecypeet

93 |[[BerumcneHue yria Mex, Iy BEKTOpaMH B IPOCTPAHCTBE] | 1 BBEIIUTE BBEJIUTE Beaute |[[]]

3HAUCHHUE 3HAYCHUE 1aTy
94 |[[TIpocreiimme 3a1a4un ¢ BEKTOpaMu]| | 1 BBEJIUTE BBEJIUTE Beaute |[[]]

3HAUCHHUE 3HAYCHUE 1aTy
95 |[[IIpocreiimue 3amaun ¢ BEKTOpamu| | 1 BBEIINTE BBEUTE Beeaute |[[]]

3HaYECHUE 3HAYCHUE naTy
96 |[[IIpocreiimue 3amaun ¢ BEKTOpamu| | 1 BBEIINTE BBEUTE Beeaute |[[]]

3HaYECHUE 3HAYCHUE naTy
97 |[[TIpocreiimue 3amaun ¢ BEKTOpaMu] ] 1 BBE/INTE BBE/IUTE sBBeaute |[[]]

3HAYCHHE 3HAYCHHE nary
98 |[[[O606IIeHrE U cCTEMAaTH3aNMs 3HAHNI ] 1 BBEIUTE BBEIUTE sBBeaute |[[]]

3HAYCHHE 3HAYCHHE nary
99 |([[O6o0IIeHHE U cCHCTeMAaTH3AIMs 3HAHH# ] ] 1 BBE/IUTE BBEJIUTE Beeaute |[[]]

3HAYCHHE 3HAYCHHE nary
100 |[[UToroBast KOHTpOJIbHAs paboTa]] 1 1 BBEJIUTE Beeaure |[[]]

3HAYCHHE nary
101 |[[UToroBast KOHTpOJIbHAs paboTa]] 1 1 BBEJIUTE sBeeaure |[[]]
3HAYCHHE nary

102 | [[O6001eHre U cucTeMaTh3anus 3HaHHiH || 1 BBEIIUTE BBEJIUTE sBeeaure |[[]]

3HAYCHHE 3HAYCHHE nary
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 0




11 KJIACC

Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Beero| Kourponsusie | Ilpakruueckue | H3YICHIA obpasoBatenbHeIe
paboThI paGoTHI pecypeet
1 |[[TToBTOpenue Tembl "KoopauHaThl BEKTOPA HA TUIOCKOCTH U B 1 BBEJIUTE BBEJIUTE Beaute |[[]]
npocrpaHcTse'|] 3HaueHUue 3HaYCHHE JaTy
2 |[[TIoBTOpenue Tembl "CraisipHOE MPOU3BEACHUE BEKTOPOB"]] 1 BBEJIUTE BBEJIUTE Beaute |[[]]
3HAYCHHE 3HAYCHHE nary
3 |[[TToBTOpeHue TeMbI "BhrunciieHue yriza Mex, 1y BEKTOpaMH B 1 BBEIUTE BBEUTE Beeaute |[[]]
npocTtpancTse']] 3HAYCHHE 3HAYCHHE JaTy
4 |[[TloBTOpenue Tembl "YpaBHEHUE MPSIMOH, MPOXOIAIICH Yepes3 aBe 1 BBEIUTE BBEUTE Beeaute |[[]]
TOYKH"]] 3HAYCHHUE 3HAYCHHUE Jary
5 |[[YpaBHeHHE IUIOCKOCTH, HOPMaIlb, ypaBHEHHE IIOCKOCTH B 1 BBE/IUTE BBEJIUTE Beeaute |([[]]
oTpe3kax]] 3HaA4YEHUE 3HA4YEHUE Jary
6 |[[YpaBHeHHE ILIOCKOCTH, HOPMAaJIb, YpaBHEHHUE IJIOCKOCTH B 1 BBE/INTE BBEJIUTE Beeaute |[[]]
oTpe3kax]] 3HA4YECHUE 3HA4YECHUE Jary
7  |[[BexropHoe npousseneHue]] 1 BBE/INTE BBEJIUTE Beaute |([[]]
3HA4YCHUE 3HA4YCHUE Jary
8 |[[JIunelinbic HEpABEHCTBA, JIMHEHHOE ITPOrpaMMHUpOBaHHE ] | 1 BBEIUTE BBEIUTE sBeeaure |[[]]
3HA4YCHUE 3Ha4YCHUE Jary
9 |[[JIunelinble HEpABEHCTBA, JIMHEHHOE MTPOrpaMMUpOBaHHE ] | 1 BBEIUTE BBEIUTE sBeeaure |[[]]
3HA4YCHUE 3Ha4YCHUE Jary
10 |[[AHanuTHYECKHE METOIBI pacuéTa yriia MeX,1y IpsIMbIMU B 1 BBEIIUTE BBEIUTE Beeaute |[[]]
MHOTOTpaHHHUKaX ] | 3HAYCHHE 3HA4YCHUE nary
11 |[[AHanuTHYEeCKHEe METOIbI pacuéTa yriia MeX,y IIIOCKOCTSIMHU B 1 BBEIIUTE BBE/IUTE seemute |[[]]
MHOTOTpaHHHKAaX ] | 3HAYCHHE 3HA4YCHUE nary
12 |[[Dopmysa pacCTOSTHUSI OT TOYKH JIO MJIOCKOCTH B KOOpIUHATaX ]| 1 BBE/IUTE BBEIUTE Beaute |[[]]
3HAYCHHE 3HAYCHHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet
13 |[[HaxoxneHue pacCTOSHUIN OT TOYKH J0 TUIOCKOCTH B Ky0Oe]] 1 BBEJIUTE BBEJIUTE Beaute |[[]]
3HAYCHHE 3HAYCHHE nary
14 |[[HaxoxaeHue pacCTOSHUH OT TOUYKH JI0 TUIOCKOCTH B MPaBUIIBHOMN 1 BBEIIUTE BBEJIUTE Beaute |[[]]
nupamu/e] ] 3HAYEHUE 3HA4YEHUE Jary
15 |[[KoHTpomnbHas paboTa "AHamuTndyeckas reomeTpus']] 1 1 BBEUTE Beeaute |[[]]
3HAYCHHE nary
16 |[[CedeHuss MHOTOTPAaHHUKOB: CTaHAaPTHBIE MHOTOTPaHHUKH | | 1 BBEIUTE BBEUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
17 |[[Ceuenuss MHOTOTPAaHHUKOB: METOJI CIIEI0B]] 1 BBEIUTE BBEIUTE Beeaute |[[]]
3HA4YCHUE 3HA4YCHUE nary
18 |[[[CeueHust MHOTOTPAaHHUKOB: CTAHAAPTHBIE IUIOCKOCTH, 1 BBE/INTE BBEJIUTE Beeaute |[[]]
NepeceueHus! MPSMBIX U TUIOCKOCTEH | | 3HA4YCHUE 3HA4YCHUE Jary
19 |[[[ITapaymenpHBIC MPSIMBIC U TUIOCKOCTH: MMapajuiebHbIC CeUeHHUs | | 1 BBEIUTE BBEIUTE BBeaute |([[]]
3HA4YCHUE 3HA4YCHUE Jary
20 |[[[[TapamnenbHbIE MPSIMBIC U TIIOCKOCTH: pacYET OTHOIICHUH | | 1 BBEIUTE BBEIUTE Beaute |([[]]
3HA4YCHUE 3Ha4YCHUE Jary
21 |[[[TapannenbHbIe TPSIMBIC U IFIOCKOCTU: YTIIbI MEXKILY 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
CKPEIIMBAOIIUMUCS MPSIMBIMH] | 3HA4YCHUE 3Ha4YCHUE Jary
22 |[[ITepnieHAUKYISIPHBIC MPSIMbIE U TUIOCKOCTHU: CTAHIAPTHBIC MaphI 1 BBEIIUTE BBEIIUTE Beeaute |[[]]
MEPIICHIUKYIISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPHH 3HAYCHHE 3HA4YCHUE Jary
MHOTOTPaHHUKOB] |
23 |[[TTepnieHAUKYISIPHBIC IPSIMBIE U TUIOCKOCTH: TEOpeMa O TpexX 1 BBE/IUTE BBE/IUTE seemute |[[]]
MEepIEeHANKYIApax| ] 3HAYCHHE 3HA4YCHHUE Jary
24 |[[TlepnieHAUKYISPHBIC IPSIMbIE W TUIOCKOCTH: BBIYMCIICHUS JIJIMH B 1 BBE/IUTE BBEIUTE Beaute |[[]]
MHOTOTpaHHHKAaX ] | 3HAYCHHE 3HAYCHHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paboTh pecypesl
25 |[[TloBTOpEHHME: TUIOMIAIA MHOTOYTOJILHUKOB, (OPMYITBI JJIs 1 BBEJIUTE BBEJIUTE Beaute |[[]]
TJI01a e, cooOpaskeHus moao00us| | 3HAYEHUE 3HAYCHUE JaTy
26 |[[TloBTOpEHME: TLUIOMIA A MHOTOYTOJIBHUKOB, (POPMYITBI JIJIst 1 BBEIIUTE BBEJIUTE Beaute |[[]]
TJI01a e, cooOpaskeHus moao00us| | 3HAYCHUE 3HAYCHUE JaTy
27 |[[TloBTOpEHME: TUIOIIAIA MHOTOYTOJTBHUKOB, (POPMYITBI JIJIst 1 BBEJIUTE BBEJIUTE Beaute |([[]]
TJI0MIaIeH, CoOoOpaskeHus moa00us| | 3HAYCHUE 3HAYCHUE JaTy
28 |[[[Tmomamm cedeHUit MHOTOTPAHHUKOB: TIJIOIIA A TOBEPXHOCTEH, 1 BBEIUTE BBEUTE Beeaute |[[]]
paspe3aHusi Ha YacTH, COOOpaxKeHus moa00us | | 3HAYCHHE 3HAYCHHE JaTy
29 |[[ITmomaau ceyeHUit MHOTOTPAHHUKOB: IIJIOIIA/IM TOBEPXHOCTEH, 1 BBEIUTE BBEIUTE Beeaute |[[]]
pa3pe3aHus Ha YaCTH, COOOpaKeHHs OA00u ] ] 3HAYCHHE 3HAYCHHE nary
30 |[[KoutposabHas pabora "[loBTOpeHHE: MHOTOIPaHHUKH, CEYCHHUS 1 1 BBEJIUTE Beeaute |[[]]
MHOTOT'PaHHUKOB" | ] 3HA4YECHUE Jary
31 |[[O6BEM Tena. OOBeM MPAMOYTOIBHOIO Mapauienaenuneaal] 1 BBE/IUTE BBEJIUTE BBeaute |([[]]
3HAYCHHE 3HAYCHHE nary
32 |([[3amaun 06 yaBoeHUU Kyba, 0 KBaapaType Kyba; 0 TPUCEKIIUU 1 BBE/INTE BBE/IHTE Beaute |([[]]
yriaa]] 3HAUYEHHE 3HA4YEHHE JaTy
33 |[[CTepeomeTpHuuecKHe 3a1a4u, CBSI3aHHbIE C 00BEMOM 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
PSIMOYTOJIBHOTO Mapasuiesenunesa)] 3HAYCHHE 3HAYCHHE nary
34 |[[TIpuknamHble 3aa49H, CBSI3aHHBIC C BEIYMCICHHEM 00bEMa 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
MPSIMOYTOJIBHOTO Tapauiesnenumnesal| 3HAYCHHE 3HA4YCHUE Jary
35 |[[O0BEM mpsiMOii TPU3MBI| | 1 BBEIIUTE BBEIUTE Beeaute |[[]]
3HAYCHHE 3HAYCHUE Jary
36 |[[CrepeomeTpHuuecKHe 3a1auu, CBSI3aHHbIC C BBIYMCICHUEM 00bEMOB| 1 BBEIUTE BBEIUTE Beaute |[[]]
TPSIMO TTPU3MBI || 3HAYCHHE 3HAYCHHUE Jary
37 |[[ITpuknamHbie 337a49u, CBSI3aHHBIC C 00BEMOM MPSIMOM MPHU3MBI | | 1 BBE/IUTE BBEIIUTE BBeaute |[[]]
3HAYCHHE 3HAYCHHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet

38 |[[Beruucienue o0BEMOB TEJ ¢ TOMOMIBIO OMPEACTIEHHOTO 1 BBEJIUTE BBEJIUTE Beaute |[[]]
unaterpayia. O0bEM HAKJIOHHOM MPU3MBI | | 3HAYEHUE 3HA4YEHUE Jary

39 |[[Beruucienne 00BEMOB TEJ ¢ MOMOMIBIO OMPEACTIEHHOTO 1 BBEIIUTE BBEJIUTE Beaute |[[]]
unterpaya. O6bpEM TupamMub || 3HAYEHUE 3HA4YEHUE Jary

40 |[[DPopmyna 0ObEMa pamMuabl. OTHOIIEHHE 0OBEMOB TUPAMUJL C 1 BBEIUTE BBEUTE Beeaute |[[]]
o0muM yriom]] 3HAYCHUE 3HAYCHUE JaTy

41 |[[Dopmyia 00béMa mupaMubl. OTHONMIEHUE 0O0HEMOB TUPAMHU]T C 1 BBEJIUTE BBEJIUTE Beaute |([[]]
o0muM yriom]] 3HAYCHUE 3HAYCHUE JaTy

42 |[[CTepeomeTpHUeCKHE 3a1aUH, CBI3aHHBIC C 00hEMaMU HAKIIOHHOM 1 BBE/INTE BBEJIUTE Beeaute |[[]]
MPU3MBI | | 3HaA4YEHUE 3HA4YEHUE Jary

43 |[[CTepeomeTpruecKHe 3a1auH, CBI3aHHBIC ¢ 00béMamMu mupamuasi]]| 1 BBE/INTE BBEJIUTE Beeaute |[[]]
3HaYCHHE 3HAaYCHHE naTy

44 | [[TIpuxmamabie 3amaun o TeMe "OO0bEMBI Ten", CBA3aHHBIC C 1 BBEIUTE BBEIUTE BBeaute |([[]]
00BEMOM HAKJIIOHHOW TIPU3MBI| ] 3HAYEHHE 3Ha4YEHHE JaTy

45 |[[TIpuxmamabie 3amaun o TeMe "OO0bEMBI TeNn", CBA3aHHBIC C 1 BBEIUTE BBEIUTE Beaute |([[]]
00BEMOM MUpamub| | 3HaYCHHE 3HaYCHHE naTy

46 |[[IIpumeHneHue 00bEMOB. Brruncnenre paccTosHus A0 IIOCKOCTH] | 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
3HaYCHHE 3HaYCHHE naTy

47 |[[KontpombHas pabota "O0bEM MHOTOTpaHHUKA" || 1 1 BBEIIUTE sBeeaure |([[]]
3HaYCHHE naTy

48 |[[LlunuHapuyeckas MOBEPXHOCTh, 00pa3yIoIie MHUIHHIPUIECKOM 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
MOBEPXHOCTH ] 3HauEHUE 3HaYCHHE naTy

49 |[[Humungp. [Ipsmoit kpyroBoii unmusAp. [1nommans moBepXHOCTH 1 BBEJUTE BBEIUTE Beaute |[[]]
UIMHApa| | 3HauUEHUE 3HaYCHHE JaTy

50 |[[Konuueckasi MOBEPXHOCTh, 00Opa3yIOIINe KOHNYECKOH 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
noBepxHoctu. Konyc]] 3HAaYEHUE 3HA4YEHUE Jary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet
51 |[[Ceuenue KOoHyCa IIOCKOCTHIO, MAPATUICTHHOH MJIOCKOCTH 1 BBEIIUTE BBEIUTE Beeaute |[[]]
OCHOBaHMS || 3HA4YCHHE 3HaYCHUE Jary
52 |[[Yceuénnsrii konyc. M300pakeHne KOHYCOB M YCEYEHHBIX 1 BBEIINTE BBEINTE Beeaute |[[]]
KOHYCOB] ] 3HAYCHHE 3HAYCHHE JaTy
53 |[[[Tmomans OOKOBO MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHycal]| 1 BBEIUTE BBEUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
54 |[[ITmomans OOKOBOW MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KoHycal]| 1 BBEIUTE BBEUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
55 |[[CrepeomeTpHuecKHe 3aaui Ha I0KA3aTeIbCTBO M BHIUHCIICHHUE, 1 BBE/INTE BBEJIUTE Beeaute |[[]]
MOCTPOCHUEM CEYEHU IIINHAPA, KOHYCa] | 3HaA4YEHUE 3HA4YEHUE Jary
56 |[[CrepeoMeTpHuecKHe 3aaul Ha JOKA3aTEIbCTBO U BEIYUCIICHHE, 1 BBE/INTE BBEJIUTE Beeaute |[[]]
MOCTPOCHUEM CEUCHUH LMIIMHIIPa, KOHYCa]] 3HAYCHHE 3HAYCHHE nary
57 |[[ITpuknagHbie 3a0a4M, CBA3aHHBIE C IUIHHIPOM] ] 1 BBE/IUTE BBEJIUTE BBeaute |([[]]
3HAYCHHE 3HAYCHHE nary
58 |[[ITpuknamHbie 3a0a4M, CBA3aHHBIE C IUIHHIPOM] ] 1 BBE/INTE BBEJIUTE Beaute |([[]]
3HAYCHHE 3HAYCHHE nary
59 |[[Cdepa u map]] 1 BBEIIUTE BBE/IUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
60 |[[TIepeceuenue cthepsl U mapa ¢ mWI0ckocThio. Kacanue mapa u 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
cdeps! mIockocThi0. Bua n n3o0paxenue mapal| 3HaYCHHE 3HA4YCHUE Jary
61 |[[Tlepeceuenue chepsl u mapa ¢ IIOCKOCTHIO. Kacanue mapa u 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
cdeps! mockocTrio. Bua n n3odpaxenue mapal| 3HaYCHHE 3HAYCHUE Jary
62 |[[YpaBuenue chepsl. [Inomans chepsl u e€ yacteit]| 1 BBE/UTE BBENTE Beaute |[[]]
3HaYCHHE 3HAYCHHUE nary
63 |[[CummeTpus cdepsl u mapa]] 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
3HaYCHHE 3HAYCHHUE nary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpOHHbIE IU(POBBIE
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet
64 |[[CrepeomeTpHuuecKue 3aqaul Ha JOKA3aTEIbCTBO U BEIYUCIICHHE, 1 BBEIIUTE BBEIUTE Beeaute |[[]]
CBsI3aHHBIC CO c(hepoil U mapoM, MOCTPOCHUEM UX CEUCHUI 3HAYCHHE 3HAYCHHE nary
TIOCKOCTBIO] |
65 |[[CrepeomeTrpuueckue 3aaui Ha JOKA3aTEIbCTBO U BEIYUCIICHHE, 1 BBEJINTE BBEIUTE Beeaute |[[]]
CBsI3aHHBIC CO c(hepoil U mapoM, MOCTPOCHUEM UX CEUCHUI 3HAYCHHE 3HAYCHHE nary
TTOCKOCTHIO] |
66 |[[[IpuknamHbIe 3a7a49M, CBS3aHHBIE CO Cepoii U mapom| | 1 BBEIUTE BBEUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
67 |[[IToBTOpEeHHE: OKPYKHOCTh Ha IIIOCKOCTH, BHIYHUCIICHUS B 1 BBE/IUTE BBEJIUTE Beeaute |[[]]
OKPY>XHOCTH, CTaHIapTHBIC TIO00Hs ] | 3HA4YCHUE 3HA4YCHUE nary
68 |[[Pa3mruHble KOMOMHALIMHU TEJ BPAIIEHUS 1 MHOTOIPAHHHKOB] ] 1 BBE/IUTE BBEJIUTE Beaute |[[]]
3HA4YCHUE 3HA4YCHUE nary
69 |[[3amauu mo Teme "Tena u moBepxHoCTH BpamieHus"]] 1 BBE/INTE BBEJIUTE BBeaute |([[]]
3HA4YCHUE 3HA4YCHUE Jary
70 |[[3amauu mo Teme "Tena u moBepxHOCTH BparieHus"]] 1 BBE/INTE BBEJIUTE Beaute |([[]]
3HA4YCHHUE 3HA4YCHUE Jary
71 |[[[KoHTposibHas paboTa "Tena u moBepXHOCTH BparieHus" || 1 1 BBE/IHTE sBeeaure |[[]]
3Ha4YCHUE Jary
72 |[[O6BEM mununapa. Teopema 06 06bEME MPAMOTo HUIUHAPA] ] 1 BBE/INTE BBE/IHTE sBeeaure |[[]]
3HaYCHHE 3HAYCHHE Jary
73 |[[Beraucnenne 00EMOB TeJ C MOMOIIBIO ONPEICIEHHOTO 1 BBE/IUTE BBE/IUTE seemute |[[]]
uHTerpana. O6séM KoHycal] 3HAYCHUE 3HAYEHUE JaTy
74 |[[TInomaan OOKOBOW M MOJTHOM MOBEPXHOCTH KOHYca]| 1 BBE/IUTE BBE/IUTE seemute |[[]]
3HAYCHHE 3HAYCHHE Jary
75 |[[CrepeomeTpuueckue 3a1auu, CBSI3aHHBIE C BBIYHUCICHHEM 00bEMOB| 1 BBE/IUTE BBE/IUTE Beaute |[[]]
WIMHpa, KOHyca] | 3HAYCHHE 3HAYCHHE nary




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpOHHbIE IU(POBBIE
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet
76 |[[TIpuknagnbie 3agauun 1o Teme "OOBEMBI U TLIOIIAIH 1 BBEJIUTE BBEJIUTE Beaute |[[]]
noBepxHoctei ten'"]] 3HAYEHUE 3HA4YEHUE Jary
77 |[[O6BEM mrapa u mapoBoro cekropa. Teopema 06 00bEMe mapa. 1 BBEIIUTE BBEJIUTE Beaute |[[]]
[Tnomans chepsr. CTepeomeTpuieckre 3a1a4n, CBI3aHHbBIE C 3HAYCHHE 3HAYCHNE nary
BBIUMCIIEHUEM 00BEMOB TIapa, MapoBOTO CErMEHTA U IapOBOTO
cekropal]
78 |[[ITpuknamubie 3amauu 1o TeMe "OO0BEMBI Ten", CBSI3aHHBIE C 1 BBEIUTE BBEUTE Beeaute |[[]]
00BEMOM mapa ¥ 1mIomaasio cepsl. COOTHOIICHHS MEXTY 3HA4YCHUE 3HA4YCHUE nary
TJTOIIAIIMH TIOBEPXHOCTEH U 00bEMaMH TIOTOOHBIX Te | |
79 |[[TTogoGHBIe Teaa B mpocTpaHcTBe. M3MeHenue 00béMa mpu 1 BBE/IUTE BBEJIUTE Beeaute |([[]]
noo6un. CTepeoMeTpruecKUe 3a/1auu, CBSI3aHHBIC C BEIYMCICHHEM 3HA4YCHUE 3HA4YCHUE Jary
00BEMOB TeJ M TUIOIIA/ICH MTOBEPXHOCTEH] |
80 |[[KoutposasHas pabora "[Tio1maam mOBEpXHOCTH U 00BEMBI 1 1 BBEJIUTE BBeaute |([[]]
KpyrJibixX Ten"]] 3HA4YECHUE Jary
81 |([[ABmwxenus npoctpanctBa. OtoOpakenus. J[Brkenus u paBeHCTBO | 1 BBEIUTE BBEIUTE Beaute |([[]]
¢duryp. O6mme cBoMCTBa ABMKEHUH || 3HA4YCHUE 3HA4YECHUE Jary
82 |[[Bumb! nBMKECHUN: TTApaJICIBHBIN IEPEHOC, IICHTPAIbHAS 1 BBEIIUTE BBEIUTE Beeaute |[[]]
CUMMETpHSI, 3epKaJIbHAsI CHMMETPHS, TOBOPOT BOKPYT MIPSIMO¥] | 3HA4YCHHUE 3Ha4YCHUE Jary
83 |[[[IIpeobOpa3zoBanus nomoous. [Ipsmas u chepa Diinepal]] 1 BBE/INTE BBE/IHTE sBeeaure |([[]]
3HAYeHHE 3HA4YCHUE Jary
84 |[[T'eomeTpHuuecKue 3a1aui Ha MPUMEHEHHE JIBKCHHUS | | 1 BBEIIUTE BBEIUTE Beeaute |[[]]
3HaYeHHE 3HA4YCHUE Jary
85 |[[KonTponbHas pabora "BekTopsl B mpocTpaHcTBe']] 1 1 BBE/IUTE seemute |[[]]
3HaYCHHE Jary
86 |[[O6obmaromiee moBTopeHue 11 moHATHI 1 METOJIOB Kypca 1 BBEUTE BBEANTE Beaute |[[]]
reomerpun 10—11 kmaccoB, cuctemMaTu3arys 3HAaHHIA: 3HAYCHHE 3HAYCHHUE Jary

"[TapanienbHOCTh NPAMBIX U INIOCKOCTEN B TpocTpaHcTBE" ]|




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paboTh pecypesl
87 |[[Ob6obmaromee moBToperne 11 MoHITHN 1 METOJIOB Kypca 1 BBEIIUTE BBEIUTE Beeaute |[[]]
reoMmerpun 10—11 kmaccos, cuctemarusanus 3HaHU: "BekTopsl B 3HA4YCHHE 3HA4YCHHE JaTy
npocrpaHcTse'|]
88 |[[Obobmaromee moBTOopeHne 11 MOHATHI 1 METOJIOB Kypca 1 BBEJINTE BBEIUTE Beeaute |[[]]
reometpun 10—11 xnaccos, cucremaruzanns 3HaHUM: "BekTopsl B 3Ha4YeHUE 3Ha4YeHUE Jary
npoctpaHcTse'|]
89 |[[Ob6obmaromee moBToperne 11 MOHITHI 1 METOJIOB Kypca 1 BBEIUTE BBEUTE Beeaute |[[]]
reometpun 10—11 xmaccoB, cucremaru3anus 3HaHui: "O0beM 3HaYCHUE 3HaYEeHHUE Jary
MHOTOrpaHHuKa'"|]
90 |[[O6o6maroiee moBTOpeHKe 11 MOHSATHI H METOJI0B Kypca 1 BBEIUTE BBEIUTE Beeaute |([[]]
reomeTtpun 10—11 kmaccoB, cucremaru3anus 3HaHui: "O0beM 3HaA4YEHUE 3HA4YEHUE Jary
MHOTOrpaHHuKa'"|]
91 |[[O6o6maroiee moBTopeHKe 11 MOHATHI H METOJ0B Kypca 1 BBE/INTE BBEJIUTE BBeaute |([[]]
reomerpun 10—11 knaccos, cucremarusanus 3Hanui: "[Lnomanu 3HauYEHUE 3HauYeHUE Jary
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TN ]|
92 |[[O6o6maroiee moBTopeHKe 11 MOHATHIE H METOJ0B Kypca 1 BBE/INTE BBEJIUTE Beaute |([[]]
reomerpun 10—11 knaccos, cucremarusanus 3Hanuii: "[Lnomanu 3HauYEHUE 3HauYeHUE JaTy
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten'"] ]
93 |[[HToroBas KOHTpoOJbHAs paboTa]] 1 1 BBEJIUTE sBeeaure |([[]]
3HaYCHHE naTy
94 |[[HUToroBas KOHTpOJIbHAs paboTa]] 1 1 BBEIUTE Beeaute |[[]]
3HaYCHHE naTy
95 |[[TIoBTOpeHuUE, 0000IIEHNE U CHCTeMAaTU3allks 3HAHUH || 1 BBE/NTE BBENTE Beeaute |[[]]
3HauUEHUE 3HaYCHHE JaTy
96 |[[McTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJib B 1 BBEJIUTE BBEJIUTE Beaute |[[]]
Pa3BUTUH COBPEMEHHBIX MHXCHEPHBIX U KOMITBIOTEPHBIX 3HauUCHUE 3HaYCHHE JaTy

TEXHOJIOTHi] |




Ne Tema ypoxka KonnyecTBo 4yacoB [Hara DneKTpoHHbIE THU(POBBIC
n/n Bcero| Kontponsnbie | Ipakrtuueckue | H3YICHHA obpasosateinbHble
paboThI paGoTHI pecypeet
97 |[[McTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B 1 BBEIIUTE BBEIUTE Beeaute |[[]]
Pa3BUTHHU COBPEMEHHBIX HHKXCHEPHBIX U KOMITBIOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTUH ] ]
98 |[[HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B 1 BBEJINTE BBEIUTE Beeaute |[[]]
Pa3BUTHHU COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTUH ] ]
99 |[[HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJIb B 1 BBEIUTE BBEUTE Beeaute |[[]]
Pa3BUTHUHU COBPEMEHHBIX HHIKCHEPHBIX M KOMITBIOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTHH] |
100 |[[McTopus pa3BUTHSA CTEPEOMETPHH KaK HAyKH U €€ POJIb B 1 BBE/IUTE BBEJIUTE Beeaute |([[]]
Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX 3HaYCHUE 3HAYCHUE naTy
TEXHOJIOTHH] |
101 | [[McTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B 1 BBEJIUTE BBEJIUTE Beemute |[[]]
Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX 3HAYCHUE 3HAYCHUE naTy
TEXHOJIOTHUH ||
102 | [[McTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ POJIb B 1 BBEJIUTE BBEJIUTE Beemute |[[]]
Pa3BUTHH COBPEMEHHBIX HHIKCHEPHBIX U KOMITBIOTEPHBIX 3HAYCHUE 3HAYCHUE IaTy
TEXHOJIOTHUH | |
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 0




MPOBEPSEMBIE TPEEOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJBLHOM ITPOT'PAMMBI

10 KJIACC
Kon
NPOBeEPsSIeMOro IIpoBepsieMble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbl Cpe/IHero 001ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus

7.1 OnepupoBaTh NOHATUAMU: TOYKA, IPAMas, INIOCKOCTb

7.2 [IpuMeHSATH aKCHOMBI CTEPEOMETPHH U CICICTBUS M3 HUX IPH PEIICHUHN TeOMETPUIECKUX 3a1ad

7.3 OmnepupoBaTh HOHATHSMH: TAPAIIICIBFHOCTS U MEPICHINKYIIIPHOCTD MPSIMBIX M IUIOCKOCTEH

7.4 KrnaccudummpoBaTh B3aUMHOE paciioioKEHUE MPSIMBIX M TIIOCKOCTEH B IPOCTPAHCTBE

75 OmnepupoBath MOHATHSMH: ABYTPAHHBIA Yroji, TPaHW IBYIPAaHHOTO yIiia, pedpo ABYTPAHHOIO yIiia, JTUHEHHBIH yroi IABYTPAHHOTO YIJIa,
rpamycHasi Mepa AByTPaHHOTO yTia

7.6 OmnepupoBaTh HOHATHASIMHI: MHOTOTPAHHHK, BEITYKJIBIH 1 HEBBITYKJIBIH MHOTOTpaHHHUK, SJIEMEHTH MHOTOT PaHHUKA, IPaBIIIEHBIN MHOTOTpaHHIK

7.7 Pacmo3naBath OCHOBHBIE BUIBI MHOTOTPAHHUKOB (TIMpaMIIa, TPU3Ma, IPSIMOYTOIBHEIH HapaJulelenues, Kyo)

78 KnaccugpunmpoBats MHOTOTpaHHUKH, BBEIOMpass OCHOBAaHWS Ui KIacCH(DHUKAIWH (BBITYKIBIC W HEBBITYKIIBIE MHOTOTPAHHHKH, HpPaBIIIBHEIC
MHOTOTPaHHUKH, TIPSAMBIE U HAKJIOHHBIE TTPU3MBI, TTapauIeTICTUTIC B )

7.9 OmnepupoBaTh HOHATHSIMH: CEKYIIas TNIOCKOCTh, CEYeHNE MHOTOTPaHHIKOB

7.10 OOBSCHATH MPHUHIIMITEI TOCTPOSHUS CEYCHUH MHOTOTPAHHHUKOB, MCITONB3Ys METOJ CIIEIOB

711 CtpouTh ceueHHst MHOTOTPaHHUKOB METOAOM CJICJIOB, BEITONHSATH (BEIHOCHBIC) IDIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHIT

CBEpXy, COOKY, CHU3Y




Kopg

NpoBePSIEMOro IIpoBepsieMble NPeAMEeTHbIE Pe3YJIbTAThl 0CBOEHHsI 0CHOBHOI 00pa30BaTe/bHOI NPOrpaMMbl CPeIHero 06uero 00pa3oBanus
pesyabrara
Pemats 3aJa4u Ha HAXOXJACHUC IT'COMETPUICCKUX BCJIIMYIUH I10 06pa3uaM WJIK aJITOpUTMaM, NpUMEHAA U3BECTHBIC aHAJIMTUYCCKUEC METOAbI ITPU
7.12 pelIeHHH CTaHJIAPTHBIX MaTeMaTHYeCKUX 3a/lad Ha BBIYMCIECHHE DPACCTOSHUM MEXKIy JBYMS TOYKAMH, OT TOYKH JI0 MPAMOH, OT TOYKH
J10 TIOCKOCTH, MEXy CKPELIMBAFOIMMUCS TIPIMBIMH
Pemats 3aJa4u Ha HAXOXJACHUC T'COMETPUICCKUX BCJIIMYIUH 10 06pa3uaM WJIK aJIrTOpUuTMaM, NpUMEHAA U3BECTHBIC aHAJIMTUYCCKUEC METOIbI ITPU
713 PEIICHNHN CTAaHAAPTHBIX MAaTEMATHYCCKUX 3a/la4 Ha BBIYMCIICHUC YTJIOB MCKAY CKPCHIMBAIOIIUMUCA MPIMBIMH, MCXKIY HpHMOﬁ " IIJIOCKOCTHIO,
MEXIAY IJIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB
14 BbIMUCIATE 00BEMBI M IUIOMIAIM TTOBEPXHOCTEH MHOIOrPAHHHMKOB (IPU3Ma, MUPaMK/IA) C PUMEHEHHEM (DOPMYJI, BBIUYHCIIATE COOTHONIEHHS
' MEKTy TUTOIIA/IIMH TTOBEPXHOCTEH, 00BEMaMH MOAOGHBIX MHOTOr PAHHUKOB
7.15 OnepupoBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U MIIOCKOCTh CHMMETPHH, IIEHTP, OCh U IIOCKOCTh CHMMETPUH (DHTYPBI
216 U3BneKaTh, TIpeoOpPa3oBBIBAT U UHTEPIIPETHPOBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (UIypax, MpPeACTABICHHYIO Ha
' Yeprekax M PHCYHKAX
217 [IpMMEHSATE TeOMeTpHYecKUe (AKThI Ul PEICHUs CTEPEOMETPHYECKHX 3a/1a4, TIPEANONATaloNMX HECKOIBKO [IAr0B PEINEHHS, €CIIH YCIOBHS
' NpUMEHEHHS 3a/1aHbl B SBHOH (opMe
7.18 [IpMMEHSATH MPOCTEMIIKE IPOrpaMMHEBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH PEIICHAM CTEPEOMETPHYECKHUX 33124
7.19 [IpHBOAUTH TIPEMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEN B IIPHPOJIE U KM3HH, PACTIO3HABATH IIPOSIBJICHHE 3aKOHOB F€OMETPHH B HCKYCCTBE
IIpMMEHSTE TIOMydeHHbIC 3HAHUS HA TPAKTUKE: aHAIM3MPOBATH PEAbHBIE CHTYAllMH M NMPUMEHATh U3yYCHHBIE MOHATHS B IPOIECCE MOHCKA
220 pelleHUs MATEMaTHIECKU C(hOPMYIIMPOBAHHON MPOGIIEMBI, MOJIEUPOBAT PEAIbHBIE CHTYAIIMH Ha A3bIKE TeOMETPHH, HCCIIE0BATH TIOCTPOEHHBIE

MOJIEIIN C UCITOJIB30BaAHUEM I'€COMETPUICCKUX MOHATUU U TCOPEM, alraparta anre6pLI, peIaTh NPAKTHYCCKUE 3a/1a4U, CBA3AHHBIC C HAXO0XKICHUEM
TCOMCTPUUCCKUX BCIUYNH




11 KJIACC

Kon
MPOBEPSIEMOT0 IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI CPeTHEr0 00IIero 00pa3oBaHUs
pe3yJabrara

6 I'eomerpus

61 OHepI/IpOBaTB NOHATHAMU: NUIUMHAPUYICCKAass MOBEPXHOCTD, oGpasyroume LlI/IJII/IH}]pI/I‘IBCKOﬁ MOBEPXHOCTHU, HUJIUHAP, KOHUYCCKAsA MOBCPXHOCTbH,

o0pa3yrolre KOHHIECKOH TTOBEPXHOCTH, KOHYC, chepruieckast IIOBepXHOCTh

6.2 Pacnio3naBath Tena BpamieHus (UJIHHIP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CITOCOOBI IMOTyYEHUS TEJ BpaIleHUs

6.4 KrnaccudunmpoBaTh B3auMHOE pacroyiokeHue chepsl U TIIOCKOCTH

6.5 OmnepupoBaTh MOHIATHSIMHE: IIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTa, BEICOTA CEIMEHTa, [IIAPOBOI CIIOH, OCHOBAHNE IIAPOBOTO CII0S, BEICOTA IIAPOBOTO
' CJ1081, IAPOBOIi CEKTOP

6.6 Boeruncnsate 00bEMBI U TIJIOIIA TN IOBEPXHOCTEH TET BpAIlleHUs, TCOMETPUUYECKHUX TeJl ¢ IpUMEHEHHEM (hopMyIT

6.7 OmnepupoBaTh MOHITUSMI: MHOTOT'PaHHUK, BIIMCAHHBIN B Cepy U OMMCAHHEIH OKOJI0 chephl, cepa, BiMcaHHasi B MHOTOT'PAaHHHK FUTH TEJIO BPAILIICHHUS

6.8 BBIYHCHsSTh COOTHOIICHUS MY ILIONIAIIMH TTOBEPXHOCTEH B 00bEMaMK TTOJOOHBIX TEI

6.9 N3o0pakaTs u3ydaemble GUTYPHI OT PYKH U C IPUMEHEHHEM POCTIX YePTEKHBIX HHCTPYMEHTOB

6.10 BrimonaaTh (BRIHOCHEIE) IDIOCKHE YEPTEKH U3 PHCYHKOB IIPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEN BPAIICHHUS

6.11 W3Bnekats, HHTEPIPETHPOBATH U IIPEOOPA3OBEIBATh HH(POPMAIIIIO O IPOCTPAHCTBEHHBIX T€OMETPHYECKUAX (PUTypax, MPEICTABICHHYIO Ha YepTeKax
' U PHCYHKaX

6.12 [IpuMeHsTs reoMeTprdIecKre (PaKTHI U PEIICHHUS CTEPEOMETPUICCKUX 3a1ad, PEAOIararolliX HECKOIBKO [Iar0B PEIICHS, €CIH YCIOBUS IIPUME-

HEHU 3a/1aHbI B IBHOU (hopme




Kopg

NpoBEpPsIeMOro IIposepsieMble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOM POrPaMMBbI CpeHero o6uero o0pa3oBaHus
pesyabrara

6.13 OmnepupoBaTh HOHSITHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BhImonHATh AeHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXXCHHS BEKTOPA Ha YHCIIO, OOBSICHSTH, KAKUMHU CBOMCTBaMM OHH 00IagaroT

6.15 [TpumensTh MpaBuIIo Mapasuiesenuena Ipyu CI0KEHNN BEKTOPOB

6.16 OnepupoBaTh NOHATUAMU: AE€KapTOBBl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOMYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJ
' MEXIY BEKTOPaMH, CKaJIISIPHOE ITPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBI

6.17 Haxoauts cyMMy BEKTOPOB U IIPOM3BEACHUE BEKTOpA Ha YUCIIO, YTOJI MEXY BEKTOPaMHU, CKaJIspPHOE IPOU3BEAECHUE, PAaCKIaIblBaTh BEKTOP IO JBYM
' HEKOJLJIMHEAPHBIM BEKTOPaM

6.18 3azaBaTh MIIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT

6.19 Pemate mpocTeifire reoMmeTpuuecKre 3a1a4u Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA

6.20 PemaTs 3a1aun Ha OKa3aTEIHCTBO MATEMATHUECKAX OTHOIICHUH 1 HAXOXKICHUE TeOMETPHYCCKHUX BETMYHH 110 00pa3IaM WiIH aJrOpuTMaM, IPAMEHSIS
' HM3BECTHBIE METOBI IIPU PELIEHUHU CTAHIAPTHBIX MaTEMAaTUYECKUX 3a1a4

6.21 [IpuMensTs TpocTeNIre MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPHUECKHX 3a1a4

6.22 [IpuBoauTh IpUMEpbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U JKU3HHU, PACIIO3HABATH MPOSBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpuMensTE noydeHHbIE 3HaHUS Ha MIPAKTHKE: AHAIN3UPOBATh PEaJbHbIC CUTYyallMd ¥ IPUMEHATh U3YYECHHBIE TIOHATHUS B MTPOLIECCE TTOUCKA PEIIe HAS
6.23 MaTeMaTHYeCKH CPOpMyIIHPOBAHHON TPOOIEMEI, MOJEIHPOBAThH PEATBEHBIC CHTYAINH Ha SI3BIKE TEOMETPHH, UCCIEI0BATh IOCTPOSHHEBIE MOJIEIH C UC-

IIOJIb30BAHUEM I'€COMCTPHYCCKUX MMOHATUU U TCOpPEM, almaparta anre6pLI, pemaTh MPakKTHUYCCKUE 3a1a49, CBA3AHHBIC C HAXOXICHUEM I'COMCTPUYI CCKUX
BCIIMYHH




Kopg

INPOBEPAEMBIE DJIEMEHTbBI COJAEP/KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUNA

I'eomerpus

7.1

OCHOBHBIEC TOHSTHS CTECpCOMCETPUH. TO‘IKa, npsMasi, IJIOCKOCTb, IMPOCTPAHCTBO. ITousiTie 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMETPUU: AKCHOMBbI

CTEPEOMETPHUU U CIIEICTBUS U3 HUX

7.2

B3aumHoe pacmonoxxeHne IpsMbIX B IPOCTPAHCTBE: TIEpECeKaIONINecs, apalieIbHbIe U CKpeInBarolyecs npsMele. [lapamienbsHOCTh MPSAMBIX U MIIOCKOCTEH
B IPOCTPAHCTBE: IapajuleJbHbIE MpsSIMbIE B IIPOCTPAHCTBE, NApaUICNbHOCTh TPEX MpPAMBIX, [APAUIEIbHOCTh HNPAMOM U  IUIOCKOCTH. YTJIBI
C COHAIPABJIECHHBIMH CTOPOHAMH, YOI MEXIY IPSIMBIMH B IIPOCTPaHCTBE. [1apauienbHOCTh IIOCKOCTEH: mapajuiesb HbIe IUIOCKOCTH, CBOMCTBA MapajuleIbHbIX
mockoctel. [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IIIOCKOCTH: TETPAdIp, KyO, MapajuieNeuIe, TOCTPOSHUE CEUYCHUH

7.3

[leprienAUKYISPHOCTD NPSAMON U IUIOCKOCTH: NEPIEHAMKYISIPHBIE IIPAMbIE B IIPOCTPAHCTBE, MpsIMblE IapajUlesIbHbIE U NEPIEHIUKYJISAPHbIE K IIOCKOCTH,
MIpU3HAK MEPIEHAUKYISAPHOCTH IPAMOU M IUIOCKOCTH, TEOpeMa O MPSAMOH MEepHeHIUKYIIPHON IUIOCKOCTH. YTIIBI B PO CTPAHCTBE: Yrol MEXIy NpsAMON U
IIJIOCKOCTBIO, JBYI'PAHHBIA YroJl, JMHEHHBIA yroia ABYI'paHHOro yria. IlepneHIukynsp ¥ HakJIOHHBIE: PACCTOSHUE OT TOUKU 10 IIOCKOCTH, PacCTOSIHUE OT
MPSMOH 10 TIOCKOCTH, IMPOEKINs (PUTYPHI Ha IIOCKOCTH. leprneHanKyIsIpHOCTh TIOCKOCTEH: IpU3HAaK MEepHeHINKYISIPHOCTH OBYX IUIockocteil. Teopema o
TpEX NEPHEHIUKYIIPaX

7.4

[ToHsiTe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OT'Pa HHUKA, BBITYK/IbIE U HEBBIIYKJIble MHOTOTPDAHHUKH, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma, TPaHH W OCHOBAaHWS TPHU3MBI, IpsAMas W HAKIOHHAs TNPH3MBI, OOKOBas M IIONHAs IOBEPXHOCTH Mpw3MEl. [lapamnenemnumen, mpsMOYrOIbHEIHA
mapajuieNienuneN] ¥ ero cBoicTBa. [lupamuaa: N-yronsHas MUpaMuIa, TPaH! U OCHOBaHUE MTUPaMHBI, OOKOBAs U IIOJIHAS IOBEPXHOCTh MAPAMUABL, TIPABHIIbHAS
U yceu€HHas nmupaMuja. DJIeMeHTbl MpU3Mbl U nUpamMubl. [IpaBuibHble MHOIOIPAaHHMKH: MOHSATHE MPAaBUIBHOIO MHOIOTPAaHHUKA, MPAaBUJIbHAS NpU3Ma U
MpaBWIbHAS MMHPaMUA, TIPaBHIIbHAS TPEYTOJbHAS MUpaMHIA M TPAaBUIBHBINA TeTpadnap, KyO. IlpencraBieHne O MpaBHIIBHBIX MHOTOTPaHHHKAX: OKTadIp,
Joaexa’ip U ukocadapyrue CedeHus IpU3Mbl U MUPaMHUIbI

1.5

CI/IMMeTpI/I}I B IIPOCTPAHCTBE: CUMMECTPHUA OTHOCUTCIIBHO TOYKH, Hpi[MOfI, IIOCKOCTH. DJIEMEHTHI CUMMCTPHUH B IMUpaMUuaax, napaieCnuncaax, IpaBUuIbHbIX
MHOTI'OI'paHHHUKax




Kopg

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUI

Beruncnenue 31eMeHTOB MHOT'OI'PaHHHUKOB! pera, AuaroHaliv, yriibl. Hnomaz[}, OOKOBOM IMMOBEPXHOCTU U TTOJTHOM MMOBEPXHOCTU pr[MOfI IMPpHU3MBbI, IUIOMIAIb

7.6 OCHOBaHMIA, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOW TPU3MBI. [1o111a16 G0KOBOH MOBEPXHOCTH U IIOBEPXHOCTH NPABHILHON THPaMU/IBI, TEOPEMaA O TUIOMIAIN
yceu€HHOI nupamusl. [loratie 06 00péMe. OO6BEM MUpaMUABI, TPH3MBI
1.7 [TomoOHBIE Tena B mpocTpaHcTBe. COOTHOIIEHHS MKy TUIOIIASIMH MMOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TET
11 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COIEPIKAHMS
6 I'eomerpus

6.1 Humuaaprdeckass OBEpXHOCTh, O0pa3yIOIIUe NWIMHAPHYECKOW MOBEPXHOCTH, OCh HHMIMHAPHYECKOW MOBEpXHOCTH. LlmnmmHmp: ocHOBaHHS W OOKOBas
' MTOBEPXHOCTH, 00Pa3yIomas U OCh, IUIOMAAb OOKOBOW U MOTHOH MOBEPXHOCTH

6.2 Konngeckas moBEpXHOCTE, 00pa3yIomIne KOHHNIECKOH TOBEPXHOCTH, OCh U BEPIINHA KOHNYECKOH MoBepxHOCTH. KOHYyC: OCHOBaHUE U BEPIINHA, 00pa3yromas
' 1 OCh, ILTONIIb OOKOBOW U TIOJHOM IMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolIne U BbICOTa, OCHOBAHHUS 1 OOKOBast IOBEPXHOCTh

6.3 Coepa u map: meHTp, pagiyc, JHaMeTp, IIoMmaIb TOBEpXHOCTH cdeprl. BanmHoe pacmonokenne cepsl U IIOCKOCTH, KacaTellbHasl IIIOCKOCTh K cdepe,
) TIJIOMIA]h Cephl

6.4 N3o0paskeHue Te BpallleHUs Ha TUIOCKOCTH. Pa3BépTka MUIUHAPA U KOHYCa

6.5 KoMOnHammm Ten BpameHus 1 MHOTOTPaHHIKOB. MHOTOTpaHHUK, OIMCAHHBIN OKOJI0 cepsl, cdepa, BOMCAaHHAS B MHOTOTPAHHUK, WX TEJIO BPAIICHHUS

6.6 [ousTre 06 00BEMe. OCHOBHEIE CBOIcTBA 00BbEMOB Tel. TeopeMa 00 00bEME MPSIMOYTONBFHOTO TapalIeenunena u cueacTsus u3 He€. O0BEM IIIHHIpA,
' koHyca. O0BEM Imapa u miomans chepsl

6.7 [ono6ueIe Tena B mpocTparcTBe. COOTHOMICHHS MEXKTY TUIOMIAIIMH [TOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEI

6.8 Ceuenust muumHIpa (MapabIedbHO U MEPICHIUKYIIPHO OCH), CEYECHHS KOHYyca (TTapajieIbHOe OCHOBAHUIO M IIPOXO/IAIIee Yepe3 BEPIINHY), CeUeHUS mapa




Kopg

6.9

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUI

BeKTOp Ha TIJIOCKOCTH W B MHNPOCTPAHCTBE. Cllo)KeHHEe M BBIYMTAHHE BEKTOPOB. YMHOXEHHuE BCKTOpa Ha 4YHCIIO. Paznoxenue BEKTOpa 110 TpeM
HEKOMIIJIaHApPHBIM BEKTOpaM. HpaBI/IHO Mapajjeacnumnena. Pemenue 3a4a4, CBA3aHHbIX C IPUMEHCHUCM ITPpABUJIT JICUCTBHII C BEKTOpaMu

6.10

IIpsmoyronpHas cucTema KOOpAMHAT B pocTpaHcTBe. Koopnunatel Bektopa. IlpocTeiimue 3agaun B KOOpAMHATAX. YTOI MEXAY BekTopamu. CKaJsipHOe
MIPOU3BEJICHNE BEKTOPOB. BrIdncieHue yriioB MexXay NpsMbIMU U INTOCKOCTAME. KOOpMHATHO-BEKTOPHBII METO/ IIPH PELICHUN T€OMETPUIECKUX 3a1a4




MPOBEPSEMBIE HA EI'3 110 MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI' PAMMBI

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

CPEJHEI'O OBHIEI'O OBPA30BAHUA

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJbTaTaM 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHEro
0011ero 00pa3oBaHus

BHa}leHI/Ie METOJaMU J0Ka3aTCJIbCTB, aJIfTOpUTMaMU PCUICHUA 3a/iad; YMCHUC (pOpMyJ'[I/IpOBaTB 1 ONCpUpPOBATH TMOHATUAMU: OIPEACIICHUC, aKCHOMaA,
Teopema, CIEACTBHE, CBOMCTBO, MPU3HAK, IOKA3aTEIBCTBO, PABHOCHUIBHBIC (DOPMYIHPOBKU; MPUMEHATh HX; YMEHHE (OpPMYIHpPOBAaTh OOpaTHOE U
TPOTHUBOIIOJIOKHOE YTBCPIKACHUEC, IMPUBOAWTL MNPUMEPBI W KOHTPIIPUMEPLI, HCIOJIB30BaATb METOA MaTeMaTHYECKOM WHAYKIIUH; TPOBOAUTH
JIOKa3aTelbHbIC PACCYyKACHUS NpPU PEIICHUH 3a7ad, OICHUBATh JIOTHUECKYIO MPAaBMIILHOCTh PACcCYyKICHHUI; YMEHHE OINEpUpOBATH ITOHATHSIMMU:
MHOKECTBO, TIOIMHOXKECTBO, ONEPALUU HAJ] MHOXECTBAMH; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH ammapar Ui OMHCaHHS PeaslbHBIX
MIPOLIECCOB U SIBICHMI U TPH PEIISHUH 3a/1a4, B TOM YHCIIE U3 APYTHX yIeOHBIX NPEAMETOB; YMEHHE ONEPHPOBATh MOHATHIMU: Tpad), CBA3HBIN rpad,
JIepeBo, UK, rpad) Ha INIOCKOCTH; YMEHNME 33aaBaTh M OMHCHIBATH Ipadbl pa3IMUHBIMU CIIOCOOAMH; NCIIOIb30BAThH rpadbl IPH PEIICHUH 3312

YMeHue onepupoBaTh MOHATUSIMU: HaTypaJbHOE YMCIO, LIEJIOE YUCIIO, CTENEHb C LENbIM I10Ka3aTesleM, KOpeHb HATypaJbHOM CTENEHH, CTENEHb C
panrOHATBHBIM ITOKA3aTeNIeM, CTEIICHb C JeUCTBUTENbHEIM IIOKa3aTeIeM, JIOTapu(M 9nCIia, CHHYC, KOCHHYC U TAHT€HC ITPOU3BOIIEHOTO YHCIa, OCTATOK
110 MOIYJIIO, palMOHAJIbHOE YMCIIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HATypaJIbHBIX, LIEJbIX, PALlMOHAIbHBIX, JEHCTBUTEIBHBIX YUCEN; YMEHUE
WCTOJIB30BATh MPU3HAKH JEIUMOCTH, HAMMCHBIIMKA OOIIUIl NENUTeNh W HAaUMEHbIIee oOIee KpaTHOe, alropuTM EBKIHMIa IpH pemeHud 3aiad;
3HaKOMCTBO C Pa3lIWYHBIMA MO3UIMOHHBIMU CHCTEMaMH CUHCIICHHS; YMEHHE BBIIOJIHITH BRIYMCIICHIE 3HAYCHUN W MPeo0pa3oBaHUs BBIPAKEHUHA CO
CTENECHAMH W JorapupMaMy, IpeoOpa3oBaHUs IPOOHO-PAIlOHATBHBIX BBIPAKCHHH; YMEHHE OIEPHUPOBATH IOHSTHSIMHU: IOCIEAOBATEIEHOCTD,
apupMeTniecKkas MpPOrpecCHs, TeoMEeTpHUYecKas Iporpeccus, OecKOHeYHO yOBIBafoIas TIeoMETpHUecKas TIPOTPECCHs; YMEHHE 3alaBaTh
MTOCIICAOBATEIBHOCTH, B TOM YHCIIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYI; YMEHHE OIEpPHPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO, CONMPSKEHHBIC
KOMITICKCHBIE YHCIIa, MOAYJIh M apryMEeHT KOMIUICKCHOTO YHCIa, (opMa 3alliCH KOMIUIEKCHBIX YHCEN (TEOMETPHYECKas, TPHUTOHOMETpPHYCCKAS
1 anredpamyeckas); yMeTh IIPOH3BOIUTE apU(PMETHICCKIE el CTBHUS ¢ KOMIDIEKCHBIMH YHCIaMU; IIPHBOAUTH TPUMEPHI HCIIOIh30BAHUS KOMILUIEKCHBIX
YHCeJl; ONePUPOBATh MOHATUIMU: MaTpulla 2x2 1 3X3, onpeaenuTenb MaTPULbl, FTEOMETPUUYECKUM CMBICIT ONpeAeTUTeNs

YMeHHe OIepHpoBaTh MOHATHSIMH: pPalliOHANBHBIC, HWpPpPalUOHANBHBIC, IOKA3aTeNbHBIC, CTECIEHHEBIE, JIOrapu(MUYECKHe, TPUTOHOMETPHUYECKUE
YpaBHECHHUS W HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPHPOBAThH MOHSATHSIMHI: TOXKIECTBO, TOXKIECTBEHHOE ITPeo0pa3oBaHne, ypaBHEHHE, HEPABEHCTRO,
cUcTeMa ypaBHEHMH M HEpPABEHCTB, PaBHOCUJIBHOCTb YPAaBHEHHMH, HEPABEHCTB M CHCTEM; YMEHHUE pellaTb YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
MOMOILBIO Pa3IMYHbIX MPUEMOB; pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM; MIPUMEHATh ypaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI IS
pelleHns] MaTeMaTHYeCKUX 3aJlay ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTel HAyKU U PeabHOM KU3HU




Kon
MpoBePsiEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHEro
0011ero 00pa3oBaHusA

YMeHue onepupoBaTh MOHATHAMU: (YHKIHS, YETHOCTh (PYHKIMHU, EPUOJUYHOCTE (DYHKIIUHU, OTPAaHMYCHHOCTh (DYHKIUH, MOHOTOHHOCTh (DYHKITUH,
9KCTpeMyM (PyHKIIMH, HANOOIbIIIee U HAUMEHBIIIEe 3HAUCHNUS (PYHKITUH HA IPOMEKYTKE, HEITPEePhIBHAS (PYHKINS, aCHMIITOTHI rpaduka (pyHKIMY, TepBas
U BTOpast IPOU3BOAHAS (PYHKIMU, TEOMETPUUECKUI 1 (PU3UUECKUIT CMBICT IPOU3BOIHOM, TepBOOOpa3Hasi, OlpeAeIEHHBIN HHTETPaANl; YMCHUE HAXOAUTh
aCHUMITOTHI Irpaduka GYHKIMH; YMEHUE BBIUUCIATH NMPOU3BOJHBIC CYMMbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3UINH (DYHKIHHA, HAXOJUTh YpaBHCHHE
KacaTeIbHOU K rpaduKy QyHKINHN; yMCHHE HAXOIUTh MPOU3BOHEIE DJIEMEHTAPHBIX (DYHKIHMI; yMEHHUE HCIIOIh30BATh IPOU3BOIHYIO IS HCCIICIOBAHNUS
(GYyHKIUH, HAXOIUTH HANOONBIINE U HAaNMEHBIINE 3HAUCHUS (DYHKIIUI; CTPOUTH TpahKH MHOTOWICHOB C HCIOIb30BAaHHUEM allapaTa MaTeMaTHIeCcKOro
aHaJM3a; MPUMEHSThH TPOU3BONHYIO JUIS HAXOXKACHHS HAWUTYUIIETO PeIICHUs B IPUKIIAIHBIX, B TOM YHCJIE COIHATbHO-I)KOHOMHUYECKUX U (PHM3MUECKUX
3a7a4ax; HAXOJWTh IUIOMAAN U OO0BEMBI (PUIYp C MOMOINBIO WHTErpana; MPUBOAUTH NPHUMEPbl MATEMAaTHYECKOTO MOJEIHMPOBAHHS C ITOMOILIBIO
T epeHITNATBHBIX YpaBHEHHUHA

YMeHue onepupoBaTh MOHATHAMH: rpaduk QYHKIUH, oOpaTHas (QyHKIUs, KoMMo3umus (QyHKIUH, JUHEHHAs (QYHKIHS, KBaJpaTUdHas (QYHKIHS,
pauuoHanbHass (yHKIMs, crerneHHas (YHKIHs, TPUTOHOMETpUYeckne (YHKLUNH, OOpaTHbIE TPHUTOHOMETpHUYecKue (YHKIUH, [OKa3aTeabHasl
u Jiorapudmuyeckass GyHKIMH, YMEHUE CTPOUTh IrpadHKu W3ydeHHBIX (PYHKIIUH, BBHITOIHATH MpeoOpa3oBaHus TpaduKoB (QYHKIHHA, HCIIOIL30BATh
rpaduKky Ui U3ydeHHs MPOLIECCOB U 3aBHUCHMOCTEH, IPH PEIICHUH 3aja4d U3 IPYruX y4eOHBIX MPEIMETOB M 3a/1a4 U3 PeasibHOW JKU3HH; BBIPAXKaTh
bopmynamu 3aBHCHMOCTH MEXIY BEIIMYNHAMH; UCIIONB30BaTh CBOICTBa
u rpaduku byHKumit UL pelieHus ypaBHEHHH, HEepPaBEHCTB u 3a1a4
C mapaMeTpamMu; n300paxaTth Ha KOOPAMHATHON MIIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHNH, HEPABEHCTB U UX CHCTEM

YMeHne pemats TEKCTOBBIC 3a1a4d pa3HBIX THIIOB (B TOM YHCIIE HA IPOICHTHI, TOIH U YacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTh TOBAPOB M yCIYT,
HAJIOTH, 33/1a41 W3 O0JIACTH YIPABIICHHUS JTMYHBIMUA M CEMEHHBIMU (PUHAHCAMM); COCTABIIATH BBIPAKCHUS, YPAaBHEHHS, HEPABCHCTBA M X CHCTEMBI 110
YCITIOBHUIO 33a[auH, HCCIIEI0BATh NOTYICHHOE PEIICHHE U OLIEHUBATDH MPABIONOI00HOCTh Pe3yIbTaTOB; YMEHHE MOJCIHPOBATh PealIbHBIC CUTYAINH Ha
SI3bIKE MAaTE€MaTHKH; COCTABIIATH BbIPAXKEHUS, YpaBHEHMS, HEPABEHCTBAa M MX CHUCTEMbI IO YCJIOBMIO 3aJayd, MCCIENOBaTh IOCTPOEHHBIE MOJENIN
C MCHOJIF30BaHNEM allapara anreOpbl, HHTePIPETHPOBATh MOTYUCHHBIH pe3ylbTaT

YMeHne oneprpoBaTh MOHATHSAME: CpelHee apuMeTndecKoe, MeanaHa, HanOombllee U HAaNMEHbBINEe 3HAYCHUS, pa3Max, ITUCIICPCHs, CTAaHIApTHOE
OTKJIIOHEHUE YHCIOBOr0 HaOopa; YMEHHE W3BJIECKAaTh, HHTEPIPETHPOBATh MH(POPMALNIO, IPEICTABICHHYI0 B TaONWIax, Ha AWarpaMmax, rpadukax,
OTpPaXKAOIIYIO CBOMCTBA PeabHBIX MPOLIECCOB U SBJICHUH; IIPEICTABIATH HHPOPMAIIHIO C IIOMOIIBIO TAOIHIT U JUATPaMM; UCCICOBATh CTATHCTHYCCKIE
JaHHBIC, B TOM YHCIIE C TPUMEHEHUEM I'paUeCKUX METOAOB U 3JICKTPOHHBIX CPEICTB; TpaHIecKy UCCIeOBATh COBMECTHEIC HAOIIOACHHS C TIOMOIIBIO
JarpaMM paccerBaHMs U JIMHEHHON perpeccuun




Kox
MpoBePsiEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHEro
0011ero 00pa3oBaHusA

YMeHue onepupoBaTh MOHATHIMU: CIy4aiHBIM OMBIT U CiIydailHOe COOBITHE, BEPOSATHOCTD CIYyYalHOIO COOBITHS; YMEHHUE BBHIYUCIISATH BEPOSTHOCTH C
UCIIONIb30BAHUEM I'paMueCKUX METOMOB; MPUMEHSTH (GOPMYJIBI CIIOKCHHUS U YMHOXKEHHSI BEPOATHOCTEH, (POpMYITy TOIHOM BEPOSITHOCTH, (hOpMyTy
Bepuysn, koMOuHaTOpHBIE (DAKTHI U (YOPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEaIbHBIX COOBITHI; YMEHNE ONIEPHPOBAThH MOHSITUSMHE: CIIydaifHasi BEIMYMHA,
pacrpezeneHue BEposSTHOCTEH, MaTeMaTHUECKOE OXKUIAHUE, IUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE CIy4aifHON BEMYMHBI, (PYHKIUU pacIpeaeIeHus
U IUIOTHOCTH PAaBHOMEPHOI'O, I1OKA3aTEJIbHOIO U HOPMAJIBHOIO paclpelielieHuii; YMEHUE HCIOIb30BATh CBOWMCTBA M3YYEHHBIX PACIpPEAEICHUM Ui
peIeHus 3a1a4; 3HAKOMCTBO C MTOHSATHSIMU: 3aKOH OOJIBIINX YHCEN, METOABI BEIOOPOUHBIX MCCICAOBAHHUN; YMEHUE IPUBOAUTH IPUMEPHI IIPOSBICHUS
3aKOHA OOJBIINX YHCENT B MPHPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHHE ONEPUPOBATH IMMOHITHUSIMU: COUCTaHUE, IEPECTaHOBKA, YUCIIO COYCTAaHHH,
YHCIIO MEePeCcTaHOBOK; OMHOM HBIOTOHA; yMEHHME MPHUMEHATh KOMOMHATOPHBIE (DAKTHI M PacCyXICHUS ISl PEHICHUS 33/1a9; OLEHUBATH BEPOSITHOCTH
peabHBIX COOBITHII; COCTABISTH BEPOITHOCTHYIO MOJIETh I HHTEPIPETHPOBATH MTOJYICHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, MpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yrja, IUVIOCKMM yroj, ABYI'PaHHBIA yroi,
TPEXTPAHHBIM yToJl, CKpEILMBAIOLIUECS [IPSMBbIE, TApaJIJIEIbHOCTD U NEPIEHIUKYIAPHOCTD IPSAMBIX U IUIOCKOCTEH, Yroi MEXAY NPSMBIMU, YTOII MEKAY
NpsIMOM M IIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTAMH, PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSIHME MEXKIY IPAMBIMM, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHUE HCIONB30BATh MIPU PEIICHUH 33/1a9 N3yYCHHBIE (DaKThl U TEOPEMBI INIAHUMETPUH; YMEHUE OIIEHUBATH Pa3Mephl 00BEKTOB OKPY-
JKAIOIIEro MUpPa; CTPOUTh MAaTEMAaTUUECKUE MOJENIU C ITOMOILBIO T€OMETPUUYECKUX MOHATUNH M BEIUYMH, PEIIaTh CBSA3aHHBIE C HUMHU IIPAKTHYECKHE
3aJ1a4uu

10

YMeHne omneprupoBaTh MOHATHSME: IUIOMAAb GUTYpEI, 00bEM (UTypBl, MHOTOI'PAHHUK, TIPABHJIBHBI MHOTOI'PAHHHK, CEYeHHE MHOTOTPaHHUKA, KO,
mapajuieNienunen, Ipu3Ma, mIpamMuaa, GUrypa i IMOBEPXHOCTh BpallleHHs, IWIMHAP, KOHYC, Map, chepa, miomans chepsl, IIOMans TOBEPXHOCTH
MU PaMULIBL, TIPA3MEI, KOHYCa, IIITHHIPA, 00BEM Kyba, IPSIMOYTOIBHOTO MapajuieNeuIieaa, IMPaMuIb], IPU3MBL, IIUINHIpA, KOHYyCa, Iapa, pa3BEpTKa
MTOBEPXHOCTH, CEUEHH KOHYCa U IIJIMHIPA, TapaJUIeIbHBIe OCH WIH OCHOBAaHHIO, CEYEHHUE MIapa, IIIOCKOCTh, Kacaromiasics: cepbl, IITNHIPa, KOHYCa;
YMEHHE CTPOUTH CEUeHNE MHOTOTpaHHHKA, H300pakaTh MHOTOTPaHHUKHU, (PUTYPHI U IIOBEPXHOCTH BpAILCHHS, HX CEUCHUS, B TOM YUCIIE C TIOMOIIBIO
ANIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHATh CBOMCTBA TEOMETPHUSCKUX (PUTYP, CAMOCTOSATENHFHO (HOPMYIHPOBAThH OMpENeNIeHUs H3yIaeMbIX (Quryp,
BEBIIBUTATh THITOTE3BI O CBOMCTBAX M MPU3HAKAX T€OMETPUICCKUX (HUTyp, 0OOCHOBBIBATH WIIH OIPOBEPraTh UX; YMEHHE MPOBOIAUTE KJIACCH(DUKAIIHIO
(uUTYp 10 pa3TMIHBIM IIPU3HAKAM, BHITOIHATE HEOOXOIMMEIE JOTIOIHUTEIbhHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSAMU: IBHXKEHHE B MPOCTPAHCTBE, MapajUleNbHbIA MEPEeHOC, CUMMETPHUS Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT,
peodpazoBaHue MoAo0us, HOZOOHBIEe (PHUTYpPBI; YMEHUE PacliO3HABATh paBHBIE U MOJOOHBIE (QUTYPBI, B TOM YHCIIE B IIPHPOJIE, UCKYCCTBE, apXUTEKTYPE;
HCIOJIE30BATh TEOMETPUICCKIE OTHOIICHUS ITPU PEIICHUH 33a1a49; HAXOIUTh TeOMETPHUYCCKUE BEUIHUHEI (UTHHA, YTO, TUIOIA b, 00BEM) IIPH PEIICHIH
3a7ad W3 IPyrux y4eOHBIX MPEIMETOB H U3 PEalTbHOM )KU3HH; YMEHHE BEIYUCIIATE TEOMETPHUCSCKIE BEJTHIHHEI (JUTMHA, YTOJI, IUIOMIA b, 00hEM, TUTONIA b




Kox

IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3y/JbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl CpeHero

MpoBePsiEMOro
0011ero 00pa3oBaHusA
TpeOoOBaHMS
HOBerHOCTI/I), HCIOJIb3Ysl U3YUCHHBIC (bOpMyJ'H)I 1 METOAbI, B TOM YMCJIC: TUIOIAAb MOBECPXHOCTU NMUPAMUbI, ITPU3MbI, KOHYCa, HUJIWUHApPA, IJIOIAAb
cdepbl; 00bEM KyOa, MPSMOYTONBHOTO MapajvleNenuiena, MUpaMuabl, TPU3Mbl, IUJIMH/pA, KOHYca, IIapa; YMEHHE HaXOIUTh OTHOIEHHE 00BhEMOB
nogo0HbIX puryp

YMeHue onepupoBaTh INOHATUSAMU: NPSIMOYrojbHas CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKM, KOOPIMHATBHI BEKTOpAa, CyMMa BEKTOPOB,
12 IIPOU3BECACHUEC BCKTOPA Ha YHCIIO, Pa3JIOKCHHUE BEKTOpaA IO 6a3smuc , CKaJIIPHOC IIPOU3BEACHUE, BEKTOPHOC IIPOU3BECIACHUC, OJI MEXKY BEKTOpaMU,
) yr y 5

yYMEHHE HCTIOJIB30BATh BEKTOPHBIM N KOOPAWHATHBIM METOJ ISl PEIICHHSI TEOMETPHUECKHX 3a/1a4 ¥ 3a]1a4 APYTUX YIEOHBIX IPEIMETOB
VYmMenune BI)IGI/IpaTB HOJIXOJIHH_II/Iﬁ METOA I PpCHICHUA 3aJadv; MOHUMAaHUC 3HAYMMOCTU MATCMATHKW B U3YUCHHUU IPUPOAHBIX U 06H_[eCTBeHHBIX
13 MIPOIIECCOB U ABJICHUI; YMEHUE PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMATHKH B HICKYCCTBE, yMEHHUE TPUBOJUTH TPUMEPHI MATEMATHUECKUX O TKPBITHI

pOCCHIICKON ¥ MUPOBOIM MaTeMaTH4eCKON HayKH




HNEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kona IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna u BEIYUCIICHUS
1.1 Harypanbsubie u uensie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YUCEN
1.2 Parmonansabie yncna. OOBIKHOBEHHBIC U IECATHYHBIC IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE IEPUOITUECKHIE APOOU
1.3 ApuMeTHIECKIH KOPeHb HATypaabHOH cTeneHu. JleficTBUs ¢ apu(pMETHIECKUMU KOPHIMU HaTYpalIbHON CTEIICHN
1.4 Crernenb c 11enbIM okazateneM. CTerneHb ¢ paloHaIbHbBIM TTokasateneM. CBOMCTBa CTENeHU
15 CuHycC, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsITHIHBIC 1 HATYPAIbHBIC JIOTAPH (MBI
HeticTButensHple uncna. ApudMeTrnueckre onepanyy ¢ JeHCTBUTEIFHBIMHI YucIaMy. [1prOnrKEHHbIC BRIYMCIICHNS, IPAaBIJIa OKPYTJICHHS, TIPUKUAKA U
L7 OIICHKA PEe3yJIbTaTa BHIYMCICHUN
1.8 [IpeobpazoBanue BIpakeHUN
1.9 KommuiekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lernsie 1 mpoOHO-paniiOHATBHBIE YPABHEHUS
2.2 Uppanunonansable ypaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHUs
24 [lokasaTenpHBIE U IOTAPHPMAIECKUE YPABHEHHUS
2.5 Lenbie 1 qpoOHO-palMOHAIILHBIC HEPABCHCTBA
2.6 HppanuonansHble HEPABEHCTBA
2.7 [okasaTenpHbIE U TOTapHPMUIECKIEC HEPABSHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBa
2.9 CucteMBbl 1 COBOKYITHOCTH YpaBHEHHI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuna cucTeMbl JIMHEWHBIX ypaBHEHUA. ONpeaenuTeNb MaTpPUIbI
3 OyHKIMU U rpaduKu
3.1 OyHKIHMSA, cTocoOkl 3aanus GyHkuuu. ['paduk GyHkiun. B3anMuo oopatHsie pyHkImu. YETHBIC U HeuéTHBIC QyHKIMH. [Tepuoanyeckue ¢HyHKITHHA




Kon IIpoBepsieMblii 3JIEMEHT COEePKAHMS
Ob6nacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHUH ¢yHkuuu. Hymu ¢ynxuun. IIpoMexxyTku 3HAKOIMOCTOSHCTBA. IIpOMEXyTKH MOHOTOHHOCTH (DYHKIIMH.

3.2 MaxkcuMyMbl 1 MUHUMYMBI pyHKIuH. Hanbonblnee 1 HauMeHblee 3HaueHHe (GYHKIMY Ha IPOMEXKYTKE
3.3 CreneHHast GyHKIUS ¢ HATYpaJIbHBIM U LIeJIBIM IoKazaTeneM. E€ cBolicTBa u rpaduk. CoiicTBa 1 rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerprueckue HyHKIUH, X CBOMCTBA U rpaduxu
3.5 ITokazarenpHast u norapudmudeckast QyHKINHU, UX CBOHCTBA U rpauKu
3.6 Touku pa3pbeiBa. ACUMOTOTH rpadukoB GyHKIMHA. CBoiicTBa (pyHKIMI, HENMPEPHIBHBIX HA OTPE3KE
3.7 ITociemoBaTeIbHOCTH, CITOCOORI 3aJaHUs ITOCIEN0BATENHHOCTEH
3.8 Apudmerndeckas u reoMeTpudeckas nporpeccun. @opMyIia CIOKHBIX MPOLICHTOB

4 Hauana maremaTHueckoro aHaiumsa
4.1 [IpousBonnas ¢pyHkimu. [Ipon3BoAHbIE dTIEMEHTAPHBIX (QYHKIIUN

[Ipumenenne Npou3BOAHON K HCCIEIOBAHUIO (DYHKITHI HA MOHOTOHHOCTB B 9KCTpeMyMbl. HaxokeHne HanOOoIbIIero 1 HANMEHBIIIETr 0 3HaYeHU S (DyH KITHH

4.2 Ha OTpEe3Ke
4.3 [lepBoobpasnas. MuTerpan

5 MHoxecTBa U JIOTUKa
51 MHoxecTBO, oniepaliii HaJ MHOkecTBaMu. Jluarpammel Diliiepa — Benna
5.2 Jloruxa

6 BepostHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombmunatopuka

7 I'eomerpus
7.1 Ourypsl Ha MJI0CKOCTH
7.2 [IpsiMble U MIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIUKA
1.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPEI







