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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOX0IUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPDAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHas pabOoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOTUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATCIIbHBIM JIMHUSM, HO W IO TojJaM OOydYeHHMsS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBOMTCs 2 yaca B Henenmto B 10 kimacce u 1 yac B Hegeno B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMETpUH. Touka, mpsiMasi, MJI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsaMmbsle. llapamnensbHOCTh HPSAMBIX M IDIOCKOCTEM B IIPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXJIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbBIE PUTYPBI HA MJIOCKOCTHU: TETPadap,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHbIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIy HPSAMON M INIOCKOCTBIO; JABYTPaHHBIM yroul,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyisp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJOJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipmsma: N-yronbHas mpusma; rpaHu
Y OCHOBAHMsI MIPU3MBI; IPsIMasi U HAKIIOHHAs IPU3MBbl; OOKOBas U MOJHASI TOBEPXHOCTh IPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN Mapajulesienunes U ero csovicrea. Ilupamupa: N-yronbHas
nUpaMuja, I'paHM U OCHOBaHME NUpPaMU/bl; OOKOBas M IOJHAs IMOBEPXHOCTb MUPAMUJBI;
IIpaBWIbHAs W YyCEU€HHas MNHUpaMuAd. OJIEMEHTbl Npu3Mbl M nupamunbl. IIpaBuiibHBIE
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPA3Ma U IIPABHIIbHAS
NUpaMu/a; NpaBUWIbHAS TPEYroJibHas MUpaMuAa M IpaBUIbHBIM TeTpasap; KyO. IlpencraBnenue
O IMpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’aAp M ukocadap. CedeHus NpU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
OneMEHTBl CUMMETPUY B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH U TIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[IbI, TeopemMa O IUIomaau yced€HHoM nupamuipl. [lonsartue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yJNbTAaThl OCBOEHUS MPOrpamMMbl y4eOHOro mpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKONW MAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHDKCHHN HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPUICHCTBOBAHMUS, IPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayleil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHUN TPAKTUYECKUX 3a7]a4 MATEMAaTUUECKON HAIIPABICHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00aTbHOTO — XapakTepa  JKOJOTHMYECKUX  MTpoOsieM; OpHEeHTaluell Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKH U MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEACTBOM II03HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPIAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; MpeliaraTh KPUTEPUU [UIS BBISBIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh apPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIM ODKCIEPUMEHT, HCCIEIOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATE ¥ (DOPMYJIHPOBATH CYKJIECHHS B COOTBETCTBHU C YCIOBHSIMHU M LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHS 3a7[aBaTh BOMIPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapy)KMBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynmupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh NMPEHUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aHMMO/ICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, MX pPe3ylIbTaTOB; BIAJAECTh CHOCOOAMH
CaMOIIPOBEPKHM, CAaMOKOHTPOJI IMpOLEeccCa W Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, TPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX MPU PEIICHUHA TEOMETPUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccupunupoBaTh B3aMMHOE PaCIIOIOKEHHUE MPSIMBIX H IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OmnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, TIPAaBUIILHBIA MHOTOT DAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH;, TpSMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJTHSATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxOoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEKIY JBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYHMCICHHE YIJIOB MEXAY CKpPEUIUBAIOIIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npuMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIICHHS MEXAy IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHCpI/IpOBaTb MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPAaKTHYCCKHUE 3aaa4U, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX

BCJINYNH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne

HaumenoBanue pa3xaejioB U TEM

KoandecTBO 9acoB

KoHnTtpoJbHbie

IIpakTH4eckue

n/n NPOrpaMMmblI Bcero
padoThI padoThI
1 BBenenue B cTepeoMeTpuio 10
[IpsiMbI€ M TIIOCKOCTH B
2 npoctpaHctse. [lapamnensHOCTD 12 1
MPSIMBIX U TTIOCKOCTEH
3 HepneHz[miyns[pHOCTL MPSIMBIX 12
IUIOCKOCTEH
4 VYTaB1 MEXTY TPSIMBIMHA U 10 1
TUTOCKOCTSIMU
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHUE: CEUCHHUS, PACCTOSTHUS 4 1
Y YTIIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bce
ro

Kon
PO
JBbH
ble
pa6
OThI

paxk
THYEC
KHue
padort
bl

Jara
U3yYEeHUsS

OcHOBHBIE TOHATHSA CTEPEOMETPUU: TOUKA, IIpSIMas,
IIJIOCKOCTh, TPOCTpaHCTBO. [IpaBumna n3obpaxenus Ha
pHCYHKaX: H300pakeHHs INIOCKOCTEH, MapauleNbHbIX
MIPSIMBIX (OTPE3KOB), CEPEANHBI OTpe3Ka

IlonsTus: nepeceKarommecs 1miI0CKOCTH,
nepeccKarommrecs nmpsamas U rioCKOCThb

IlonsTus: nepeceKarommecs 1miI0CKOCTH,
NEpeCCKaroImmrecs nmpsamMas U riIoCKOCTh

3HAKOMCTBO C MHOTOI'paHHUKaMH, H300paXeHne
MHOTOTPaHHHUKOB Ha PUCYHKAaX, Ha TPOEKIIMOHHBIX
yepTexax

HauanbHbie cBeneHus 0 Kyoe U mupaMue, uX pa3BEPTKU
u Mozenu. CeueHns MHOTOTPaHHUKOB

Hauansabie cBefieHuS 0 KyOe B MUpaMHJIe, UX Pa3BEPTKU
u moaenu. CedeHus: MHOTOIpaHHIKOB

[MousTHE 00 AKCHOMATHYECKOM TTOCTPOCHHUU
CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3
HUX

[MousTHE 00 AKCHOMATHYECKOM TTOCTPOCHHUU
CTEpPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3
HUX

[MousTHE 00 AKCHOMATHYECKOM TTOCTPOCHHUN
CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHH U CIICICTBUS U3
HUX

10

[MonsiTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH H CIICIICTBUS U3
HUX

11

BzanmHoOe pacrionoxeHne MpsiMbIX B IPOCTPAHCTBE:
nepeceKarorecs, apaielbHbIe H CKPEIMBAIOIINECs
npsiMble

12

Hapaﬂ.]'[e.]'IBHOCTI) MpAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC:

napasuiesibHbIE MIPSIMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSAMBIX

13

Hapaﬂ.]'[e.]'IBHOCTI) MpAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC:

HapaJ'IJ'ICJ'IBHOCTB HpHMOﬁ 1 IJIIOCKOCTHU




14 VYTIIBl ¢ COHANpaBIeHHBIMU CTOPOHAMU 1

15 Yron Mexny npsMbIMHA B TPOCTPAHCTBE 1

16 Yron Mexny npsAMbIMH B TPOCTPAHCTBE 1

17 [NapannenbHOCT TIOCKOCTEH: MapaienbHbIe IIOCKOCTH 1

18 CBolicTBa MapaJiIeIbHBIX TUIOCKOCTEH 1

19 [pocreiimme mpocTpaHCTBEHHbBIE GUTYPHI Ha TIIOCKOCTH: 1
TeTpa’ap, KyO, nmapaijieenuIe

20 [Mocrpoenue ceueHuit 1

21 [MocTpoenue ceuenmit 1

29 Kontponbhas pabora o Teme "[IpsiMble 1 TUIOCKOCTH B 1
npoctpancTBe. [lapamienbHOCTh MPSIMBIX U TUIOCKOCTEH"

23 IlepnienAMKyIAPHOCTD NPSIMOM U TIOCKOCTH 1
MepIeHIUKYIISIPHBIE PSIMBIE B TPOCTPAHCTBE

24 [psiMbie TapansenabHbBIE U MEPIEHIUKYISIPHBIC K 1
TJIOCKOCTH

o5 [psiMbie TapaenabHbIe U MEePIeHIUKYIISIPHBIE K 1
TJIOCKOCTH

26 [Ipu3Hak nepneHInKyIIPHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3Hak nepres uKyJISpHOCTH NPSIMOM U IIIOCKOCTH 1

28 Teopema 0 mpsIMOii IEPIIEHIMKYIISIPHOMN TIOCKOCTH 1

29 Teopema o mpsIMOH HEPIEHAUKYIIPHON MIJIOCKOCTH 1

30 Teopema o mpsIMOH HEPIEHAUKYIIPHON MIJIOCKOCTH 1

31 [epnieHqUKyYIIsIp 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 1
IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM JI0 IJIOCKOCTH

39 [epnieHquKyYIIsIp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU /10 1
IUIOCKOCTH, PACCTOSIHHUE OT MPSIMOH 10 IIIOCKOCTH

33 [lepnieHqUKyYISIp 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 IIIOCKOCTH

34 [lepnieHqUKyYISIp 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH

35 VYribl B IPOCTPAHCTBE: YIOd MEXIY OPSIMON U 1
IJIOCKOCTBIO

36 JIByrpaHHEIA yTOM, IMHEHHBIN YTOJI JBYTPaHHOTO yria 1

37 JIByrpaHHEIA yToOM, TMHEHHBIN YTOJI JBYTPaHHOTO yria 1

38 [lepnenauKyIIpHOCTD IIIOCKOCTEN : MPU3HAK 1
MepIEeHINKYIIPHOCTH JBYX IIOCKOCTEN

39 [epnieH qUKYISIPHOCTD TIIOCKOCTEN : IPU3HAK 1
MepIeHINKYISIPHOCTH JBYX IIOCKOCTEN

40 [epnieH AUKYISIPHOCTD TIIOCKOCTEN : IPU3HAK 1
MepIEeHINKYISIPHOCTH JBYX IIOCKOCTEN

41 Teopema o Tpéx nepneHIuKyIIpax 1




42 Teopema o Tpéx nmepreHIUKYIApax 1
43 Teopema o Tpéx nmepreHIUKYIApax 1
Kontponbhas pabora no Temam "[lepneHanKyasspHOCTD
44 NPSMBIX U TUIocKocTel" U "YTIIbl MeX Ty IPSIMBIMU U 1

MJIOCKOCTAMHU"
[oHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOIPaHHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE 1
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIPAHHHUKA
[Tpu3ma: n-yronpHasi mpu3Ma; TpaHd ¥ OCHOBaHUS
46 MPHU3MBI; TIPSIMasi ¥ HAKJIOHHAsSI IPU3MbI; OOKOBas 1 1
MOJTHASI TOBEPXHOCTD MPU3MBI
47 [Napannenenumnen, MpsSMOYTONBHBINA apaJIeenUIe]] 1 1
€ro CBOMCTBa
[Mupamuya: n-yronpHasi MMpaMuia, TpaHA U OCHOBaHHE
48 MUPaMUJIbL; OOKOBAS W TOJIHAS TOBEPXHOCTH MTUPAMUJIBL; 1
MpaBUJIbHAS M yCEUEHHAS TUpaMUJIa
[IpaBuiIbHBIC MHOTOTPaHHUKH: IOHATHE TTPABUIIEHOTO
49 MHOTOTPaHHUKA; TIPaBHIIbHASI TPU3MA U TIPABUIIbHAS 1
MUPaMUJIa; MPaBUIbHAS TPEYTOJIbHAS MPAMUIA 1
MIPaBWJIBHBIA TETpa’Ip; KyO
50 [pencrarienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX 1
OKTa’Ip, JOAEKAdAP U UKOCASIP.
Cummerpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO
51 TOYKH, [IPSIMOMH, INIOCKOCTU. DJIEMEHTHI CHMMETPUHU B 1
nupaMuaax, napajulellenuenax, paBuiIbHbIX
MHOTOTpaHHUKaX
59 Beruucnenue 351eMEeHTOB MHOTOIPaHHUKOB: pEOpa, 1
JMarOHaNH, YIIIbl
[Tmomaas 60KOBOI TTOBEPXHOCTH W TTOJTHON TTOBEPXHOCTH
53 TIPSIMOM TIPU3MBI, TIOMIaAh OCHOBAHUH, TeOpeMa 0O 1
OOKOBO NMOBEPXHOCTH MPSIMOM MTPU3MBI
[Tmomaas 60KOBOIT TOBEPXHOCTH U ITOBEPXHOCTH
54 MIPaBIIIBHOW MMUPaMHU[IBI, TEOPEMa O TUIOIAIN OOKOBO 1
MIOBEPXHOCTH yCEUEHHON MUPaMUIbI
55 KonTponsnas padora o Teme "MHororpaHHuKu" 1
56 [onsitre 06 06BEMe 1
57 O0BéM IpaMuIBI 1
58 O0BéM IpaMuIBl 1
59 O0BéM IpaMuIBl 1
60 O0BéM IpaMuIBl 1
61 O06BEM pU3MBI 1
62 O06BEM IpU3MBI 1
63 O6BEM pU3MEI 1




KonTponenas padora o teme "O0bEMBI

64
MHOTOTPaHHHUKOB"

65 [loBTOpenue, 00o0MIEHNE cCUCTEMaTH3alus 3HAHUH.

HOCTpOGHI/Ie CCUCHUI B MHOT'OrpaHHHUKE

[loBTOpenue, 00o0MIEHNE cCUCTEMAaTH3alus 3HAHUH.
66 Briunciienne paccTosHUI: MEXIY IBYMsl TOUKaMHU, OT

TOYKH J0O HpHMOﬁ, OT TOYKHU OO IUNIOCKOCTHU, MCIKIAY
CKpCIIUMBAOINMUCS NPAMbBIMUA

67 Hrorosast koHTpoJibHAs paboTa

[ToBTOpenue, 0bo0IIEHNE CUCTEMAaTH3alUs 3HAHUH.
Breraucnenune YTJI0B: MEXKAY CKPCIIHNBAIOIUMUCH

68

NPSIMBIMU, MEXKY HPSMOU U INIOCKOCTBIO, IBYTPaHHbBIX

YIJ10B, YIJ10B MEXIY MJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



