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IINTAHUPYEMBIE PE3YJIBTATBI 110 COBOEHHMIO ITPEIMETA «'EOMETPHUS»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE pPE3yJbTaThl OCBOCHHUS IpOrpaMMbl ydeOHoro mnpeamera «['eomerpus.
ba30BbIil YPOBEHB)» XapaKTEpU3YHOTC:

I'paxnaHckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYEeCKUX OCHOBAX
(YHKIMOHMPOBAHUSI PA3MUYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp TIPaKIaHCKOro oOmiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMU HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU M HA3HAUEHUEM.

IIaTpuoTnyeckoe BocCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON IpaKAaHCKOW UACHTUYHOCTH, YBAXKEHUS K MPOILJIOMY
U HacTOSALIEMY pPOCCHUHCKOM MaTeMaTUKHM, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHIKCHHIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH PpOCCHUHCKOro Hapoja; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUN HayKH M JIeATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PpacCyX JACHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUsS B HHTEepecax
310poBOTO M Oe3omacHOro oOpas3a MKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CHOPTHUBHO-03/JOPOBUTEIILHON
JESATENBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3IMYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oynymeil mpodeccun U pearn3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaIIPaBIEHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r00aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHEeHTalued Ha  [pUMEHEHHE
MaTeMaTHUECKUX 3HAHWUU I pelIeHMs 3a/ad B 00JIACTH OKPYXKAIOLIEH cpenbl, MIaHUuPOBAaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJI OKPY KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'0 MO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, TOHUMAHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESITEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYMMOCTH JJI Pa3BUTUS LMBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJIATh IPOCKTHYIO M HCCIENOBATEIbCKYI JIEATEIbHOCTh
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa «MaTemaTukay
XapaKTePU3YIOTCS  OBIQJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMETIbHBIMU  OeliCEUAMU,
VHUBEPCAILHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — PecylsmUHbIMU
oelicmeusamu.

1) Vhusepcanvhvle noznasamenvuole oeticmsus, obecneuusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00VyHaowuxcs (0c60eHue Memooo8 NO3HAHUSL OKPYHCAowe20 Mupad,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jornyeckne AelCTBUSA:

® BBIABISTH M XapaKTEPU30BaTh CYIECTBEHHBIC NMPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMPEACICHUS MOHSATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJIsi 0000IICHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIC H
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

® BBIBIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSX W YTBEPXKACHUSAX; MpeaaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNiaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIHHO JOKAa3aTeIhCTBA MATEMATHUECKUX YTBEPKICHUM (TpsSMbIe
U OT TIPOTHBHOTO), BBICTpPAWBATh APTyMEHTALUI0, WPHUBOJAUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO pemnieHuss y4eOHOH 3amauu (CpaBHUBATh HECKOJBKO BapHaHTOB
penieHus1, BEIOUpaTh HanboJiee MOAXOIAIINN C Y4ETOM CaMOCTOSATEIHHO BBIICIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue AeiicTBHSA:

® WCIOJIb30BaTh  BOMPOCHI  KaK  HMCCJIENOBATENbCKUH  WHCTPYMEHT  IIO3HAHWS;
dbopMyIHUpoBaTh BOMPOCH], GUKCUPYIOIIHE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE M JaHHOoe, (OpPMHpPOBATH THUIOTE3y, ApPTyMEHTHPOBATh CBOIO TO3HUIIUIO,
MHEHHE;

® TPOBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIEAOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHYECKOro OO0BEKTa, SBJICHHUSA, MpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOSATENbHO (HOpMyIHpOBaTH OOOOIIEHHS U BBIBOABI 1O  pe3yiabTaTam
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOMYyUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

® [IPOrHO3MPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEANOIOKEHUS
0 €ro Pa3BUTHUH B HOBBIX YCIIOBUSIX.



PabGora ¢ undopmanmeii:

BBIABIIATH Ae(DUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUII OTBETa HA BOIPOC U
JUISl pELIEHNUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIpEJICTaBICHHUS],

CTPYKTYpPUpPOBaTh HMH(OPMALMIO, MPEACTaBIATh €€ B pasiMyHbIX (opMax,
WLTIOCTPUPOBATh IpadUuecKy;

OLIEHUBAaTh HAAEKHOCTh MH(OpPMAIMKM IO CaMOCTOATENbHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvohvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmMuposanHoCmsy

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMU H IIEISIMH
OOLIEHUS; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHMS] B YCTHBIX U
IHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHs 331a4i, KOMMEHTHPOBATh
HOJTy4YCHHbII Pe3yIbTaT;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOH TeMBI, IPOOIEMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WHJCH, HAICJICHHBIE HA [OUCK PCIICHHUS;
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIruxX YYAaCTHHUKOB JAUajiora,
0o0OHapy’KMBaTh Pa3IMUME U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme GopMyInpoBaTh
pa3HOIIacusi, CBOH BO3PaKCHHUSL;

NPE/ICTaBIATh PE3YJIbTAThl PEHICHUs 33aJaul, YKCIIEPUMEHTA, UCCIIeTOBAHUS, TPOCKTa;
CaMOCTOSATENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C Yy4ETOM 3a/1ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIBHOU pabOTHI
IMpU pelIeHnd Y4eOHBIX 3aJad; MPUHUMATH I1€Jb COBMECTHON JesSTEIhHOCTH,
IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOW paboThl, pacmpenensiTh BHIBI padorT,
JIOTOBApUBAThCA, OOCYXJaTh IMpollecC W pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
MTYPMB» W WHBIC); BBIMOJHATH CBOK YacTh pPaOOThl U KOOPJAHMHHPOBATH CBOU
JEHCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom GopmMuposanue CmbiCilo8bix

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(POpMAIIHIH.

CaMOKOHTpPOJIb:

BJIAJCTh HABBIKAMM IIO3HABATEIbHOM pPE(ICKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pE3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJI IpOLEcca W Pe3ysbTara PELICHHs MaTeMaTU4eCKOu
3a/1a4u;



® [pPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa LEIH U YCJIOBUSM, OOBSACHATH IPUYMHBI
JOCTIDKEHUSI WJIM HEJIOCTHKEHUS Pe3yJbTaTOB JIEATEILHOCTH, HAXOJHUTH OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATHUSAMH: TOUYKA, MPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUSI U3 HUX MPHU PEIICHUN TE€OMETPUUIECKUX
3azad.

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0KEHNUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMHU: JIBYTPAaHHBIM Yroj, TpaHU MABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTjia; IMHEHHBIH yToJ JBYTPAHHOTO YIJia; FpaaycHas Mepa IByIrpaHHOTO yria.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBbIA W HEBBIMYKIbI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBath OCHOBHBIE BHJIBI MHOTOIPAHHHKOB (MMpaMUa; MPU3Ma, MPSMOYTOJIbHBIN
napanjenenunen, Kyo).

KnaccudunupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiIacCU(UKALUU
(BBIMMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbBIE |
HAKJIOHHBIE MPU3MBI, TApAJUICTICTTUTICIBI).

OnepupoBaTh NOHATHAMU: CEKyLIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHITH IPUHIIUITBI TOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CTpouTh CeUYeHHs] MHOTOTPAHHUKOB METOIOM CJI€/IOB, BBHITIOJNHSATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HaxOXJACHHE TEOMETPUYECKUX BEIMYMH MO o0paslmaMm Wid
aIropuTMaM, NPUMEHSS HW3BECTHBIE AHAIMTHUYECKHUE METOJbl NpPH PELIEHWH CTaHJIAPTHBIX
MaTeMaTUYeCKHX 3a7ad Ha BBIYUCICHUE DPACCTOSHUN MEXTYy IBYMs TOYKAMHU, OT TOUYKH JIO
MPSIMO#, OT TOYKH JI0 TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMH.

Pemares 3amaum Ha HaxOXJIEHHE TEOMETPUUYECKUX BEIMYMH IO o0pasiaM Wi
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUUYECKHUE METOJbl MPH PELIEHUHU CTaHJIAPTHBIX
MaTE€MaTUYeCKUX 3a/lay Ha BBIUMCICHUE YTJIIOB MEXKIY CKPEIIMBAIOUIUMUCA MPSMBIMHU, MEXIY
MIPSIMOM M TNIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brraucisate 00bEMBI U TUIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MMUPaAMUIA) C
npuMeHeHHeM (OpPMYJ; BBIUUCISATH COOTHOIICHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSMH: CHUMMETPUS B TIPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPHUH; IEHTP, OCh U TJIOCKOCTH CUMMETPHUH (PUTYPHI.

W3Brekarh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTYpax, MPEACTABICHHYIO Ha YEPTekaX U PUCYHKaX.



[lpuMeHATh TeoMeTpUYecKHe (aKkThl JJIsl PEUICHUS CTePEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIBKO MaroB pClICHHA, CCJIIM YCJIIOBHA INMPUMCHCHUA 3aJilaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEUIINE MPOrPAMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAI[MOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a.

IIpuBoguTh IIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
c(hOpMyJIUPOBAHHON TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM T'COMETPUYCCKUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXO0XKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00pa3yIoNe KOHHIECKOM
MOBEPXHOCTH, KOHYC; C)eprUecKas TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUs TEJ BPaIlICHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CIIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIONIAM TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyir.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B CPEpy W OINHUCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsATE COOTHOIICHHUS] MEXAY IUIOMIAIIMU TMOBEpPXHOCTEH M 00bEMaMU MOIOOHBIX
TEJL

N300paxarh u3ydaemble (UTYPHI OT PYKH W C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhINONMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKEHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKHMHU CBOMCTBAMH OHH 00JIJIafOT.

[TpuMeHsTh IpaBUIIO Mapaieenue .

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YIoJl MEXKIY BEKTOPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTs cymMMy BEKTOpOB M IIPOU3BENICHUE BEKTOPA HA YUCIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B ICKAPTOBON CHCTEME KOOPAHHAT.



[lpuMeHsATh TeoMeTpUYecKHe (akThl JJIsl PEUICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIBKO MaroB pClICHHA, CCJIIM YCJIIOBHA INMPUMCHCHUA 3aJilaHbl B SIBHOU
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3a1aql Ha MPUMEHCHNUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemrate 3amauum Ha [0Ka3aTeIbCTBO MAaTEMATHUYECKHMX OTHONICHHH W HAXOXKICHUE
TCOMCTPHUYCCKUX BCJIHWYHH I10 06pa3uaM WKW ajJiropuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbLI IIPU
pEIICHUH CTaHIAPTHBIX MATEMaTUYCCKUX 3a71a4.

[IpuMeHATh TPOCTEUIIME MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAI[MOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPpUPOJAE U JKHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIC CHTYaIllUH H
MNPUMCHATH HN3Y4YCHHBIC IIOHATUA B nmponecce IIOUCKa peICHUA MaTeMaTn4dcCKn
chopMyIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATH pEaTbHBIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJEIN C HMCIOJb30BAHHEM TCOMETPHUYCCKHX TOHITHN H TEOpEM,
anmapara anreOpbl; penarh MPaKTHYECKUE 3a/1a41, CBI3aHHbIC ¢ HAXO0XKICHHEM IeOMETPHYCCKUX
BCIIMYHH.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMmble ¥ MJI0CKOCTH B POCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TPOoCcTpaHCTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue IpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOLINeECs, MapaiiebHble U
cKpemuBamomuecss npsmbie. llapannenbHOCT NOPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble OpsIMblE B MPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MNPSIMBIX; MapaIETbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YIOJI MEXKIy HPSIMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  TUIOCKOCTEW:  TNapajuielibHble  IJIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TIocKkocTe. [IpocTeiiume mpocTpaHCcTBEHHBIE PUTYPHI Ha MIIOCKOCTHU: TETPAdIpP,
KyO, apajieNenumnea; MoCTPOCHHE CEYCHHIA.

[lepneHUKyIIpHOCTH OPSIMOM M IUIOCKOCTH:  IEPIEHIMKYJSPHbIE IpPSIMBIE B
MMPOCTPAHCTBE, TIIPAMBIC MMAPAJJICIBHBIC W TMCEPICHAUKYIIIPHBIC K IIJIOCKOCTH, IPHU3HAK
NEePHEHAUKYISIPHOCTA TPSIMOM M TJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YrOJd MEXKIY HPsIMOM U IJIOCKOCTBIO; JABYTPaHHBIM Yro,
JIMHENHBIN YroJl IBYTpaHHOro yruia. IlepneHauKyissp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT MPSAMOM /0 IUIOCKOCTH, NpOeKuus (GUrypsl Ha IJIOCKOCTb.
[lepneHAUKyYASIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUlocKocTel. Teopema
0 TPEX MEPIEHAUKYIIIpaX.

MHoOrorpaHHuKHu

ITousTHe MHOI'OrpaHHHKa, OCHOBHBIC JJICMCHTBI MHOT'OI'PaHHHMKA, BBIIIYKIIBIC U
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: N-yronpHas mpusMa; rpaHu
1 OCHOBAHUS MPU3MBI; IIpAMast 1 HAKIIOHHAA IIPU3MBI; 601(013&1;1 U IOJIHAad NOBCPXHOCTDb MMPU3MBI.
[Tapannenenunen, NpsAMOYroJibHBIN Napajuiesienunes u ero cpoiicTBa. [Iupamuaa: N-yronapHas
nupaMuja, TPaHU U OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh MHUPaMUJBbI;
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NpaBUJIbHAasl W YCEUEHHas MHUpaMUJa. OJNEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOI'PAHHUKHU: TOHATHE IPABHWIBHOIO MHOTIOIPDAaHHMKA; IPAaBWIbHAS IIPU3Ma U IIPaBUIIbHAs
nUpamMu/Ia; MpaBUIIbHAS TPEYroJibHasl MUPaMUIa U MPaBWIBHBINA TeTpasap; KyO. IlpeacraBnenue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTa3Jp, JoaeKka’ap W ukocazap. CeueHus MNpu3Mbl U
MApPaMUBL.

CuMmMeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DNEeMEHTB CUMMETPUU B IMpaMujiax, NapauieienuIe1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPHU3MBbI, IUIOMIA[b OCHOBAaHUW, TEOpeMa O
OOKOBOHM IMOBEPXHOCTH TpSMOW mNpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TIOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TEOpeMa O IUIOmaAu yced€HHo mnupamuabl. [lonsrtue o6 oOBEMe.
O0bEM UpamMuIbl, MPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIICHHUS MEXKAY IUIOMIAISIMHU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpauieHus

[MunuHapuyeckas NOBEPXHOCTh, O0Opa3yloUIMe UWIMHIPUYECKONH MOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3ylOLIMe KOHUYECKOM IMOBEPXHOCTH, OCb U BEpILMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyrolias M OCbh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yrolliue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AWaMeTp; IUIOUIaJb NMOBEpXHOCTH cdepbl. B3aumuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas II0CKOCTh K cdepe; Mmioanb chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BépTka MIMHAPa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOIPAaHHHKOB. MHOTOIpaHHHMK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00bEME
OpSMOYTOJIBHOTO Mapajuienenunena u ciaeacTBus u3 He€. O0béM LmmHApa, KoHyca. O0bEM
1apa u Iiomaab cepsl.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAASMU TTOBEPXHOCTEH,
00bEMaMHU TO0OHBIX TEJL.

Cevennss uMAMHIpa (MApauieIbHO W TMEPHEeHAMKYJSIPHO OCH), CEYeHHsS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOAIIee Yepe3 BepIINHY ), CEUSHHUS I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B mpocTtpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHApHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOpaMHU.
IIpsmMoyronbHas cucreMa KOOpJAMHAT B IpocTpaHcTBe. KoopamHatel Bektopa. lIpocreiimue
3a/layd B KOOpAMHATaxX. YTon MexAy BekTopaMu. CKalsIpHOE IPOU3BENECHHE BEKTOPOB.
Bolunicienue yrioB Mexay NpSMBIMH U INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpU
pEIIEHNN T€OMETPUYECKUX 3a/1a4.



10 KJIACC

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT KonnuecTtBo
9acoB
1 Konrponsnas padora Ne 1 mo teme "[IpsiMble 1 TUIOCKOCTH B 1
npoctpanctse. [lapamienbHOCTh IPSIMBIX U IIIIOCKOCTER"
2 Kontponbnas padora Ne 2 mo Temam "llepneHAMKYJISPHOCT IPSMBIX 1
Y 1ockocTeil" u "YTiel MeXy NPSAMBIMHU U TIJIOCKOCTSIMU"
3 Kontponbnas pabora Ne 3 mo Teme "MHororpaHHuKu" 1
4 Kontponsnas padora Ne 4 o teme "OObEMBI MHOTOTPAaHHUKOB" 1
5 HToroBasi KOHTpOIbHAs paboTa 1
11 KJIACC
Ne n/nt [lepeueHb KOHTPOJIBHBIX PAOOT KonnyectBo
4acoB
1 Kontponsnas padora Nel mo temam "Tena Bpamenus" u "OObeMbl 1
Ten"
2 Kontponbnas padora Ne2 1o teme "BekTopsl 1 KOOpAUHATHI B 1
npocTpaHcTBe"
3 HroroBast kKoHTpoIbHAs paboTa 1
TEMATHUYECKOE IINTAHUPOBAHHUE
10 xaacc
Ne i/ Pa3gen, Tema KonuuectBo
4acoB
1 BBenenue B ctepeoMeTpuio 10
2 [TpsiMbIe U TIIOCKOCTH B TIpOCTpaHcTBe. [lapamiensHOCTh MPSIMBIX U 12
TUTOCKOCTEH
3 [TepnieHAUKYISIPHOCTD NMPSIMBIX U INIOCKOCTEN 12
4 VYTIbl MEXKAY NPSIMBIMU U TUIOCKOCTSIMU 10
5 MHororpaHHuKu 11
6 OO0BEMBI MHOTOTPaHHHKOB 9
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4
Hroro 68




11 xaace

Ne i/t Pazgen, Tema KonnuectBo
4acoB
1 Tena BpareHus 12
2 OOBEMEI TEN 5)
3 BekTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10
4 [ToBTOpeHme, 0000IICHNE, CUCTEMATH3AIIMs 3HAHUN 7
Hroro 34
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