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INOACHUTEJIBHAS 3AIINCKA

Pabouast nporpamma yueOHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs AJisi 00y4aroIuXxcs
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa CpenHero oOmero odpa3oBaHUs, ¢ yU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NpPEbABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULMH POCCHICKOro 0O0pa3oBaHMS.
Peanu3zauus  mporpamMMbl  obecredyrMBaeT — OBJAJEHHE  KIIOYEBBIMM  KOMIIETEHLUSMH,
COCTABJIIONIMMH OCHOBY JJIsl CAMOPA3BUTUSI M HENPEPBIBHOTO OOpa30BaHMs, LEIOCTHOCTD
OOLIEKYJIbTYPHOT0, TIUYHOCTHOI'O U TIO3HABATENIBHOTO PAa3BUTHSI IMYHOCTH 00YUaAIOLINXCS.

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

BaxHOoCTh yueOHOTO Kypca TeOMETpUH Ha YpOBHE CpEIHEro o0Imero ooOpa3oBaHUs
00yCITIOBJICHa TPAKTUYECKOH 3HAYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pe3yJIbTaTOB
0o0yuYeHHsI TCOMETPUH B HAMPABICHUU JIMYHOCTHOTO PA3BUTHS OOydaromuxcs, GOPMHUPOBAHUS
(YHKIIMOHATIBHOW MaTeMaTU4eCKOW TPaMOTHOCTH, HM3YYCHHUS IPYTrUX YYEOHBIX JUCIIMIUIMH.
PazButne y oOydwaromuxcs TNpaBWIBHBIX TPEACTABICHUNH O CYIIHOCTH M TIPOUCXOXKICHHH
TC€OMETPUYCCKUX a0CTpaKIMi, COOTHONMICHHH PEATbHOTO M HCATFHOTO, XapaKTepe OTPaKEHHUSI
MaTeMaTUYECKOW HAYKOH SIBIICHHH U MPOLIECCOB PEaTbHOTO MUPA, MECTE TEOMETPUU B CUCTEME
HayK W POJIM MaTeMaTUYeCKOr0 MOJCIMPOBAaHMS B HAayyHOM TIO3HAHMM W B MPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YYAIIMXCS, a TakKKe KadecTB
MBIIICHHSI, HEOOXOIUMBIX JUIS aJaNTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBIsCTCSI OAHMM K3 0a30BBIX IMPEIAMETOB Ha YpPOBHE CPEIHETO OOIIEro
00pa3oBaHUs, TaKk Kak 00ECICYMBACT BO3MOXXHOCTh M3yUCHHs KaK JWCIMIUIMH €CTeCTBEHHO-
HAy4HOU HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIIICHHE, (HOpMUpYyEMOe TMPH W3YyYEHHH OOYYArOIIMMUCS MOHSTHIHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IICTIOYKH JIOTMYECKHX YTBEPXKICHUH B XOJ€ pPEUICHHUS
TCOMETPUYCCKUX 3a/1ay, YMCHHE BBIIBUIaTb W OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHHH 3a]ad €CTeCTBCHHO-HAyYHOTO IMKIJIA, B YaCTHOCTH U3 Kypca
busuku.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYMIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTelbHOCTH 4YenoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHHM W TMPOCTPAHCTBE —
HEOOXOIMMOE YCJIOBHE €ro COIMAJIbHOTO OBITHS, (hopMa OTPAKEHHUS OKPYXKAIOIIEro MHUpa,
YCIIOBHE  YCIEIIHOTO TIO3HAHWUS M  AKTHUBHOTO TPEeoOpa3oBaHHsS  JCHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEINHSIET pa3Hbie BUABI YUCOHOW U TPYAOBOU
NESITeIbHOCTH, SBJISICTCS OJHUM M3 NMPO(ECCHOHANIBHO BaKHBIX KA4eCTB, MO3TOMY aKTyajbHA
3agaya opMupoBaHHsS y OOYYaroOIIMXCsl MPOCTPAHCTBEHHOTI'O MBINUICHHS KaK Pa3HOBHUIHOCTH
00pa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMITOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
NESITeTLHOCTH 1T0 MHOTHM HAIPaBJICHUSIM.

Llenb ocBOEHMsI MPOrpaMMBbl yueOHOTO Kypca «['eomeTpusi» Ha 0a30BOM ypOBHE O0Oy4CHUS
— o0mieoOpa3zoBarenbHOE W OOIIEKYJIbTYPHOE pPa3BUTHE OOYyYaIOMIMXCsS dYepe3 oOecredyeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCITIONB30BaHUS CHCTEMATUYECKUX T€OMETPUYECKHUX 3HAHUHU U
NEHCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIEITHOTO MPOAOJDKEHHSI 00pa30BaHHUS 110
CHEIUATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[Mporpamma 1o reomerpuu Ha 0a30BOM ypOBHE INpelHA3HA4YCHa ISl OOYYarOIIUXCS
Cpe/IHEHl IIKOJbI, HE HCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYAHCHHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. TakuMm oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o01re MaTeMaTHYecKue YMEHHUs, CBSI3aHHbIE CO crenn(UKol reoMeTpur U HEOOXOAUMBIE ISt
JKU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXXHOCTh U3YYUTh T€OMETPHUIO
6osee ri1y00KO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npo¢eCCHOHATBLHOMN IeATEIIEHOCTH.

JlocTrxkeHue 1eia OCBOCHUS MPOrpaMMbl 00€CIIeYBAEeTCsl PEIIEHHEM COOTBETCTBYIOIIUX
3anay. [IpuopureTHpiMU 3a1auamMu ocBoeHus Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJI1accax sBISIOTCS:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTh MHPOBOH KyJIBTYpbl U

0CO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;
e (opMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpalleHUS Kak o
BOXHEUIINX MAaTEMAaTUYECKUX MOJEISIX, MO3BOJSIONIMX OMHMCHIBATh U U3Yy4aTh pa3HbIC
SIBIICHHS OKPY>KaIOILIETO MUPA;

e (opMupoBaHHE YMEHHs pACIO3HABaTh Ha YEPTEkKaxX, MOJCIAX M B PEaTbHOM MHUPE
MHOTOTPaHHUKU U TeJia BpaleHHUS;

e OBJAJICHHE METOJaMU pelleHHs 3a7ad Ha TOCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (QopmHupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOIPAaHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMH CBONCTBaMU;

® OBJAJICHHE AJITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB 3a7ay; (JOpPMHUPOBAHHE yYMEHHS
MPOBOAWTHL  HECJOXKHBIE  JIOKA3aTENbHBIE  PAcCyXXKIEHUS B  XOAE  pEIICHUA
CTEpEOMETPUYECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEIUIGKTYIBHBIX W  TBOPYECKHX CHOCOOHOCTeH  oOyuaromuxcs,
MI03HABATEbHOM aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHUYHOCTH MBIIIIICHHUS;

e (opMupoBaHHe (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peanmbHBIX JKU3HEHHBIX CUTYalUsX W TPU W3YYEHUH JPYTHX Y4YEOHBIX MPEAMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyJIuUpOBaTh WX Ha S3bIKE
reOMETpUM U CO37aBaTh TI'EOMETPHUYECKHE MOJIeJIH, NPUMEHATh OCBOCHHBIN
reOMETPUUECKUI  ammapaT JUIs pelIeHHs NpPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETHPOBATH M OIICHUBATH TOJYYCHHBIC PE3yJIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCS] BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayale ero W3yueHus 3a]ad, pellaeMblX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHWS, U
ornpenenéHHBIM 00pa30M OpraHM30BaHHAs paboOTa HaJ HHUMH, YTO CHOCOOCTBYIOT DPa3BHTHUIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TPOTEKaHHE WHTYUTHBHBIX
MPOLIECCOB, MOTUBUPYET K JajbHEHIIEMy U3yUEHHUIO ITPeIMeTa.

[Ipenmourenue OTHAETCS HATNATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CThb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHWA Yy ydamuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pEIICHU 3a]ad Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CosnaHue oOpas3a MPOBOJUTCS C
OTIOPO Ha HAIJISTHOCTh, @ OTIEPHPOBAHUE 00pPa30M — B YCIIOBUSAX OTBJICUEHHS OT HAIJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 HCXOHOTO COACPIKaHusI.

OcHOBHBIE  coaepkaTeiabHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukny, «IIpsiMple U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B MPOCTpaHCcTBe». DopMUpoOBaHHUE JOTHUECKUX YMEHUHN pactpeaesieTcs He TOIbKO



MO COJAEp)KaTeIbHBIM JIMHUAM, HO MU TIO TrojJaM OOy4YeHHUss Ha YPOBHE CpEIHEro OOIIEro
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueii mporpaMMel, pacpeAenEHHBIM 10 roaM 00y4eHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJIAJICHUE TEOMETPUYECKHMMH TOHATHUSMH ¥  HaBBIKAMH  OCYIIECTBISUIOCH
HIOCJICZIOBATENBHO M TIOCTYNATENIbHO, C COOJIONECHHEM NPUHINIA HPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HaHUS BKIIIOYAIIUCH B OOIIYIO CUCTEMY T'€OMETPUYECKUX MPEICTaBICHUN 00yJaromuxcs,
paciupss u yriayOnsst e€, oopa3ys IpOUYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hexento B 11
KJIacce, BCEro 3a JiBa roga ooy4eHus - 102 yueOHbIX vaca.



COJEPKAHUE YYEBHOT'O KYPCA
10 KJIACC

IIpsiMble ¥ MUIOCKOCTH B POCTPAHCTBE

OCHOBHbBIE TIOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B MPOCTPAHCTBE: IEPECEKAIOUeECs, MTapalIeIbHbIE U
CKpemuBampomuecss npsaMsle. llapainenbHOCTh MNPsSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
napajuleJbHble TPSIMbIE B IPOCTPAHCTBE; MAPALIEIBbHOCTh TPEX MPSMBIX; MAPATUIEIBHOCTh
OpsIMOM M TUJIOCKOCTH. YTJbl C COHAINpPAaBICHHBIMH CTOPOHAMHM; YTOJI MEXIY HIpSIMBIMH B
npocTpaHcTBe.  [lapaninenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX II0CcKocTel. [IpocTeiimme mpocTpanCTBEHHBIE (PUTYPHI HA IMIIOCKOCTH: TETPAdIp,
Ky0, napaJijiesienumnena; mocTpoeHHe CEeYSHUIA.

[lepneHAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  TMEPIEHIUKYJSpHbIE MpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M MEPHEHAUKYJSIPHbIE K IUIOCKOCTH, IpHU3HAK
NEPNEHANKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MNpSIMOW NEepHEHAUKYISPHOU
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXKIY NPSMON M IIOCKOCTBIO; ABYTPAHHBIN yTrod,
JUHENHBIN yrojl ABYrpaHHOro yria. [lepneHaukynisp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIHs (UTYpbl Ha IUIOCKOCTD.
[IepnieHAUKYIAPHOCTH IIJIOCKOCTEN: NMPU3HAK MEPIIEHINKYJIIPHOCTH ABYX IIOCKOCTEN. Teopema
0 TPEX MEPNEHTUKYIAPAX.

MHoOrorpaHHuKu

[loHsiTME MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'PDAaHHUKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHasi npusma; rpaHu
Y OCHOBAHUS NMPU3MBI; NIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHASA MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsAMOYroJbHBIN Napajuielienunes u ero cBoiictea. [lupamuna: n-yroapHas
nupaMua, TpPaHU U OCHOBAaHUE NUPaMUIbI;, OOKOBas W TMOJIHAS TOBEPXHOCTh MHPAMUJIbL;
npaBuWibHAsE W YCEU€HHas MupaMuja. OJIEMEHThl MNpu3Mbl M nupamuibl. [IpaBuiibHbBIE
MHOTOI'DAHHMKHU: MOHATHE NPABUJIBHOTO MHOTOIPDAHHMKA; MPAaBWIbHAS IPU3Ma M IpaBUIbHAsS
NUpaMKJIa; MpaBUiibHas TPEyrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; kyo. [lpencraBnenue
O TMPaBWIbHBIX MHOTOTPAHHUKAaX: OKTa’Jp, JoAeKa’Ap W ukocasap. CeueHus MNpu3Mbl U
MUpaMU/IbL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DJIEMEHTHl CHMMETPUU B IUpaMuax, napauieJenuneax, NpaBuabHbIX MHOIOTPDAaHHUKAX.

Brruncnenue 3m1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaronanu, yriel. [Inomaas 00KoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHUW, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMOW Mpu3MbL. [lnomane OOKOBOH MOBEPXHOCTH M IOBEPXHOCTH
MpaBUJILHON THPaMHIBI, TEOpeMa O TUIOMaAN yceu€HHOW mupamuabl. [loHsTHe 00 00BEME.
O0BbEM MUpaMHIBL, TPU3MBI.

[MonoOubie Tenma B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMaMHU TTOAOOHBIX Tell.

11 KUIACC

Tesa BpalieHus



Hunmuaapudeckas TMOBEPXHOCTh, OO0pa3ylolue HWIMHAPUYECKOH MOBEPXHOCTH, OCh
WIMHIpUYECKOl moBepxHocTU. L{unuuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 0Opasyroas u
0Cb; IJIOLIAAb OOKOBOW U TOJTHOW MOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3ylonire KOHHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHWE M BepmIMHa, OOpasylomas W OCh; TUIOMA/Ib
OOKOBOW M TIOJIHOM TMOBEPXHOCTHU. Y CEUEHHBIH KOHYC: OOpa3yrollue W BHICOTA; OCHOBAHUS U
0OOKOBas MOBEPXHOCTb.

Cdepa m map: ueHTtp, paamyc, AMAMETp; IUIOLIAJIb TMOBEPXHOCTH cdepbl. BzaumuHoe
pacmonoxxenue chepsl ¥ IUIOCKOCTH; KacaTelIbHas IUIOCKOCTh K cdepe; mIonaas cQepsl.

N3006paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KOHyca.

KomOuHanuu Tenm BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK, HJIU TEJIO BPALICHHUS.

[Tonsatue 06 o00béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO Tapaiienenunena u cieactsus u3 He€. O0bEM munmHapa, koHyca. O0bEM
nrapa ¥ miomasib cqepsl.

[TonoOubie Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMaMU TTOAOOHBIX TEll.

Ceuenuss nunuHApa (MapayielbHO M MEPHEHIUKYISPHO OCH), CEUYEHHS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIee Yepe3 BEPIINHY ), CEUCHUS 1Iapa.

BekTopsb! M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uwMciio. Pa3noxkeHne BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. lIpaBuio
napauienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM NIPABUII IEUCTBUI C BEKTOPAMH.
[IpsimoyrosnpHas cuctema kKoopAuHAaT B mIpocTpaHcTBe. KoopauuaTtel BekTopa. IIpocreitmue
3a7ayl B KOOpJAMHATax. YTroil Mexay BekropaMu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMH M IIOCKOCTAMU. KoopauHATHO-BEKTOPHBIM METOJ NHpu
pEeLIEHUN TEOMETPUYECKUX 3a]1a4.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJibTaThl OCBOEHHUS MpoOrpamMMmbl yueOHoro mnpenmera «MaremaTHKay
XapaKkTepU3yTCs:

I'paxknanckoe BocnnuTanue:

Cc(OPMHPOBAHHOCTHIO TIPAXJAHCKOW MO3UIMKU OOydaroumlerocs Kak AakTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHHUH, NpPOLEAYyp TIpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJCHCTBOBATh C COLMATBHBIMA WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIMSIMU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPakIaHCKOW MIIEHTUYHOCTH, YBOKEHUS K MPOIUIOMY
U HACTOSILIEMY POCCHUKMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHIICKMX MAaTEMAaTUKOB M POCCUMCKON MAaTeMaTHYECKOM IWIKOJIbI, K HMCIOJIb30BAHUIO 3THUX
JOCTIKEHUH B IPYyTUX HAyKaxX, TEXHOJIOTUSX, Chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAyKH M JIeATENbHOCThIO YUYEHOIO; OCO3HAHHMEM JIMYHOTO BKJaJa B MOCTPOEHHUE
YCTOWMYMBOTO OyIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKMM  OTHOLIEHWEM K MUY, BKIIOUYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICHUH, PpacCyX ACHUH; BOCIPHUUMYHBOCTHIO K
MaTEeMaTHYECKUM acleKTaM pas3JInYHbIX BUI0OB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO yMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
3I0pOBOTO U 0€30mMacHOro oOpasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHHA M OTIbIXa, PETYJSpHAs (QU3NUecKas
AKTUBHOCTb); (PU3UUECKOr0 COBEPUICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JeATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM HEHHOCTH TPYIOJIOOWS; MHTEPECOM K pPa3IHYHBIM
chepam mpodeccuoHaNTbHON AEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyayieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHbIC IUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO H
caM000pa30BaHNI0 HAa NPOTSHDKEHWHM BCEM JKM3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEeLIEHNN NTPAKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBIEHHOCTH.

IK0JIOTHYeCKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYPhI, TOHUMAaHUEM BIHMSHHS COIHAIBLHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOM Cpepl, OCO3HAHUEM
I00aTbHOTO  XapakTepa HKOJIOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHe
MaTEeMaTHYECKUX 3HAHUU ISl PeLIeHUs 3a1ad B 00JacTH OKpY’Karolleld cpenbl, TIIaHuPOBaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH JIsl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 MO3HAHUSA:



c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMaTH4eCKOM HayKH Kak cQepsl
YeJI0OBEUECKON JESTeNbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAUUMOCTH JJIsl PAa3BUTHUS LIMBUIIM3ALMH;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTEMaTHYECKOH KyJbTYypOil Kak CpEICTBOM I103HaHUs
MHUpPA; TOTOBHOCTBIO OCYIIECTBISITh IPOEKTHYIO M HCCIEIOBATENIbCKYIO JIEATEIbHOCTh
UHIMBUAYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBI yUeOHOTO mpenaMeTa «MaremaTHKay
XapaKTEPU3YIOTCSI  OBIAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMETbHbIMU  OeliCMEUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OUCMEUAMU,  YHUBEPCALbHOIMU — PecyIAMUGHbIMU
oelicmsusmu.

1) Vuueepcanvnvie noznasamenvnwie oeticmsus, obecneuusarom opmuposanue 6a306vlx
KOZHUMUBHBIX NPOYECCco8 00YHarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMEeNbCKUX onepayuti, ymeHul pabomams ¢ ungopmayuet).

Ba3oBble 1oruveckune qeicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIICCTBEHHBIE MPH3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY MOHATHSIMH, (HOPMYIHPOBATH OMPEICIICHUS TIOHSATHI;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JJIsi 0000IICHHUS
U CPaBHCHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

® BOCIPUHHMATH, (POPMYJIMPOBATh U TPEOOPA30BBIBATh CYXKACHUS: YTBEPIUTCIbHBIC H
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

®  BBISIBJIATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHs B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPKICHHSIX; IMpEAjiaratb KPUTEPHH [JIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e J1eaTh BHIBOJBI C HCIIOH30BAHHEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKA3aTeIbCTBA MAaTEMATUIECKUX YTBEPKICHUN (TIpsSMBIC
U OT TMPOTHBHOTO), BBICTPAWBATh APTYMCHTAIUIO, TPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BHIOWpaTh CrMOCOO pemieHus y4eOHOW 3anaud (CpaBHMBATh HECKOJHKO BAapHUAHTOB
peleHwsi, BEIOUpaTh HanOoJee MOIXOAAIINA ¢ YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBUA:

® HCMOJNIB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUN  HMHCTPYMEHT  TO3HAHWS,
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOLINE MPOTUBOPEUHNE, MPOOIIEMY, yCTaHABINBAThH
HUCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOKO MO3HIIHIO,
MHCHHE;

® [POBOJUTH CAMOCTOSITCIILHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIICOBAHUE TIO
YCTaHOBIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SBJICHUS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJibTaTaMm
MPOBEAEHHOTO HAOIIOJCHNS, UCCIIEIOBAaHU, OLEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
Pe3yJIbTaTOB, BHIBOJIOB U O0OOIICHMIA,



MPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTHUC NPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
O €TI0 pa3BUTUHN B HOBBIX YCJIOBHUAX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH A€DUIIUTHI MHPOPMALINH, TaHHBIX, HEOOXOJAUMBIX JIJISi OTBETA HAa BOIPOC U
JUTSI peIIeHUs 3a/1a4H;

BbIOUpaTh HMHQOpPMAIMIO M3 HUCTOYHUKOB Ppa3IWYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (opM
MPEJICTaBICHHUS,

CTPYKTypUpOBaTh HMH(OpPMAIMIO, TPEACTaBIATh €€ B pasNUYHbIX  (Qopmax,
WLTIOCTPUPOBATH TpaduvecK;

OIICHUBATh HAIE&KHOCT, HWHPOPMAIMM MO0 CAMOCTOATEIBHO C(HOpMYIHpPOBAHHBIM
KPUTEPHSM.

2) VhusepcanvHvle KOMMYHUKamueHwle Oelicmsus, obecneuusaiom coopmuposaHHocms
COYUATILHBIX HABBIKOB 00YYAIOUJUXCAL.
Oo0wmenue:

BOCIPHHUMATH ¥ (OPMYJIHPOBATH CYXK/ICHUS B COOTBETCTBUH C YCIOBHUSMH H IIEISIMH
OOILICHUSI; SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOK TOYKY 3pCHHS B YCTHBIX H
MUCBbMCHHLIX TCKCTAX, AAaBATh IMMOACHCHHA IO X0y PCHICHUA 3ala4i, KOMMCHTUPOBATDH
IIOJIYYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXXJICHUS 3a]1aBaTh BOIPOCHI I10 CYIECTBY 00CYKIaeMOH TEMBI, IPOOIEMBI,
peIHaeMOfI 3aJa4u, BbICKa3bIBaThb HICH, HANOCJICHHBIC Ha IIOMCK PCIICHUA,
COIOCTAaBIISITh CBOM CYXACHHS C CYXACHHAMH JPYTUX YYacTHHKOB JHAJIOra,
OOHapyIKMBaTh Pa3iMyKMe U CXOACTBO MO3HIHIL; B KOPPEKTHOU (hopme HOpMYIHPOBATH
pa3HOIIIACHsI, CBOM BO3PAXKCHUS;

NPCACTABJIATL PE3YJIbTAThI PCHICHUA 3aJ4a4U, SKCIICPUMCHTA, UCCICAOBAHNs, ITPOCKTA,
CaMOCTOSITEJIbHO BBIOMpPATh (popMaT BHICTYIUIEHUS C Y4ETOM 3ajad NPE3EHTALUU U
0COOCHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJIbHON pabOTHI
OpU  PpEIICHUW YYeOHBIX 3aJay; NPUHUMATh I[eJIb COBMECTHOH JESTEIbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboOThl, pachpeneNsTb BHABI padoT,
JIOTOBApUBATHCS, OOCYXJAaTh TMPOIECC H Pe3yibTaT paboThI, 0000MATh MHCHHS
HECKOJBKHX JTIOACH;

y4acTBOBATh B TPYMIIOBEIX (popmax paboThI (00CYkIeHNSI, 0OMEH MHCHH, «MO3TOBBIC
IITYPMbD» W WHBIE); BBHIMOJHATH CBOIO YacTh pabOTBl W KOOPIWHHPOBATH CBOU
JICHCTBUS C IPYTMMH YICHAMH KOMaH/Ibl; OIICHHUBATh KAY€CTBO CBOETO BKJIaja B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pecynamuensie delicmaus, obecneyusaom GopmuposaHue CMulCi08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIUL.
Camoopranu3anusi:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33a]a4H, BBIOUpaTh CIOCO0 pelIeHus ¢ y4éToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:



e BJAJETh HaBbIKAMHM I[I03HABATENBbHON peQIIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3ysibTaTa pPEIIEHUs MaTeMaTH4eCcKou
3a/1a4u;

® IpeABUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPH PEIICHUM 3a7a4d, BHOCUTD
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEI;

® OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa IETM M YCIOBHUAM, OOBSICHATH NPUUYHUHBI
JOCTIDKEHUSI WM HEJOCTHKEHHS pe3yJbTaToOB MAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOYKA, MPsAMasi, TNIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX MPU PEIICHHH T€OMETPUUECKUX
3azad.

OnepupoBaThb NOHATHUAMU: TAPAUIEIBHOCTE U MEPHEHAMKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduupoBats B3aMHOE pacIoioKeHNE IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMH: JBYTPAaHHBIA YroJ, TpPaHWU JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJja; JMHEHHBINA YyroJl ABYTPAHHOTO YIJIa; FpaaycHas Mepa IByTpaHHOIo yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBIMYKJIBII MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIHHBIA MHOTOTPAHHHK.

PacrioznaBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (TUpaMuIa; Mpu3Ma, MPSIMOYTOJIbHBIH
napajuieJenumnes, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHHKH, BbIOMpasi OCHOBAaHMA JJs  KiaccU(UKALUU
(BBIMTyKJIbIE ¥ HEBBIMYKIIbIE MHOTOTPAaHHHUKH; TpPaBUIbHBIE MHOTOTPAHHUKH; TMPSIMBIE U
HAKJIOHHBIE IPU3MBI, TapaJIIeIICIIUTIC b ).

OnepupoBaTh MOHATUSAMU: CEKYIAsk TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB.

OOBSCHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONB3YsI METO/I CIIE/IOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBITIOJNHATH (BBIHOCHBIE) TUIOCKHE
YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HAXOXKIACHHEC TEOMETPHYSCKHUX BEIUYMH TI0 O00pa3laM WIH
aIropuT™MaM, TMPUMEHSS HW3BECTHbIE AHATUTHUYECKHE METOJbl MPU PEIIEHUH CTaHIApTHBIX
MaTEeMaTHYECKUX 3aJa4 Ha BBIYHUCICHHE PACCTOSHUNW MEXAYy ABYMS TOYKaMH, OT TOYKHU IO
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TIPSIMBIMHU.

Pemare 3amaun Ha HAXOXKICHHEC TEOMETPHYSCKHX BEIUYMH TI0 O00pa3laMm WiIH
aIropuT™MaM, TMPUMEHSS HW3BECTHbIE AHATUTHYECKHE METOJbl TMPU PEIIEHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 33/a4 Ha BBIYHMCICHHE YTIIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMON U TIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAaHHBIX YTIIOB.

Boeraucnate 00bEMBI U TDIOMIAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, TUPAMHUTIA) C
npuMeHeHneM (GOpMyJ; BBIUKCIATH COOTHOIIEGHHS MEXIy IUIOIAASIMH TOBEPXHOCTEH,
00BEMaMu MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATHSAMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CHMMETPHH; IICHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYDHI.

M3Bnekath, MpeoOpa3oBbIBATh U WHTEPIPETUPOBATH UH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpecTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensTe reomeTpuueckne (akThl JUISI PEIMICHHS CTEPEOMETPUYECKHX — 3ajad,
IPEATOIarafolX HECKOJIBKO IIAaroB PEIICHHS, €CIH YCIOBHS NPUMEHEHHS 3a/aHbl B SBHOH
dopme.

[IpumensTh mpocTeIne NMPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a/1ad.

[lpuBoaUTe mTpHMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAE M IKH3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHsATh NOJyYCHHBIE 3HAHMUSA HA MPAKTHKE: aHAIU3UPOBATh PEajbHbIE CUTyallud U
OPUMEHATh  HW3YYCHHBIE TOHATHS B  TPOLECCe TIOMCKAa  PEHICHHS  MaTeMaTHYEeCKH
copMyTHpOBaHHON NPOOIEMBI, MOJECTHPOBATh PEANbHBIC CUTyallMd Ha S3bIKE TCOMETPHH,
UCCIIEI0BaTh MMOCTPOCHHBIE MOJEIH C HMCIIOJIh30BAaHHEM TI'€OMETPUYECKUX MOHSATHH M TEOpeM,
anmapara anreOpsl; perarh NpakTHYeCKHe 3a]a4u, CBSI3aHHbIE C HAX0XKICHHEM T'€OMETPHUECKUX
BEJIMYMH.

11 KJIACC

OmnepupoBathb TOHSATHSIMH: WINHAPUYECKast MIOBEPXHOCTH, oOpazyromiue
IVTMHIPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHWYECKAst TOBEPXHOCTh, 00pa3yIoNfe KOHHYECKOU
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYSHHS TEJI BPALICHHUS.

KiaccudunupoBars B3aMHOE pacIioyiokeHne chephl U TIOCKOCTH.

OnepupoBaTh MOHATHAMH: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CETMCHTA;
IIAPOBO# CJIOM, OCHOBAHKE IIIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Borancnare 00bEMBI U TUIOIIAZAM MOBEPXHOCTEH TE BpAIICHUS, TECOMETPUUYECKUX TEl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BITUCAHHBIA B C(epy M OMHCAHHBIA OKOJIO
cdepsrl; chepa, BIECaHHAS B MHOTOTPAHHUK WK TEJIO BPAILICHHUS.

BbIUnCIATE COOTHOIICHHST MEXKIy IUIOIIAISIMH MOBEPXHOCTEH M 00BEMaMU MOAOOHBIX
TEJL.

N300paxkaTh u3ydaeMble (GUTypbl OT PYKH M C TPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBInonHsTE (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPECTABICHHYIO HA YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBHSI CII0KEHUSI BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YMCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHHU 00J1aJJaf0T.

[TpuMeHSTh TPABUIIO NapaJIeIICTUIE .



OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, yroJl MEXAYy BEKTOpPaMH, CKaJSIpHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC BEKTOPHI.

Haxomutbs cyMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[MpumensaTh reomeTpuueckue (akThl Ui PEUICHHS CTEPCOMETPUYECKHUX — 3ajad,
nmpeamnojgaratomux HECKOJIBKO IMAaroB pPCHICHUA, €CJIU YCJIOBUA NPUMCHCHHA 3adaHbl B SIBHOU
dopwme.

Pemrate mpocTeiine reoMeTprHUeCKUe 3a1a49i Ha TIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemrats 3ala4l Ha J0Ka3aTCJIbCTBO MATEMAaTUYCCKUX OTHOIIIEHUU H HaXO0XICHUC
TCOMETPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJiIrOpuTMaM, NpUMCHIAS U3BCCTHBIC MCETOALI IMPU
pEIICHUH CTAaHIAPTHBIX MaTEMAaTUICCKHX 3a/1a4.

[TpuMeHSTh TpOCTEHININE MPOTPAMMHBIC CPEICTBA W AJICKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECCKIX 3a/1ad.

[IpuBoguTE mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TIPUPOAE M KHU3HHU,
pacro3HaBaTh MPOSBJICHNAE 3aKOHOB T€OMETPHHU B MICKYCCTBE.

[TpuMeHSTh TONYyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh PEAIbHBIC CHUTYAllUU U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mnmponecce IIOHUCKa pemicHud MaTeMaTnu4dCcCKu
c(hOpMYJIMPOBAHHON MPOOJIEMBI, MOJCIHPOBATh PEABHBIC CUTYallMd HA SI3BIKE TCOMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJIENN C WCIIOJIB30BAaHUEM T€OMETPUYECKHUX TIOHSATHH U TEOPEM,
ammapara anreOpbl; penath NpakTUYSCKUEe 33a1auu, CBSI3aHHBIC C HAX0XKJICHHEM Te€OMETPHUECKUX
BCIIMYHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIIACC
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11 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHue
Ne (uudposbie)
Pa3aeJioB U TEM KonTtpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NpOrpamMmel padoTel paboThI
pecypchl
Tena BpaieHus 12
2 OOBEMBI TET 5 1
Bexkrops!l n
3 KOOpJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 o0o01enue, 7 |
cucTeMaTu3anus
3HaHUI
OBUIEE
KOJIMYECTBO YACOB 34 3 0

1O [TPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBOo 4acoB

Bce
ro

KonTtpouasn
ble padoThI

IIpakTHyec
KHe padoThI

Jlara
HU3yYeH
s

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBareb
HbIe Pecypchl

OcHOBHBIE
TIOHSITHSI
CTEPEOMETPHH:
TOYKa, MpsMas,
TUTOCKOCT,
POCTPAHCTBO.
IIpaBuna
U300paKeHHsI Ha
PUCYHKAX:
U300paxKeHUS
IUIOCKOCTEH,
napajuIeIbHBIX
TPSIMBIX
(oTpe3koB),
CepEeIMHBI OTPE3Ka

IMousrus:
MepeCceKaroIINecs
IJIOCKOCTH,
nepeceKaromuecs
npsiMas u
IUIOCKOCTD

[Tonsarus:
MepeCceKaAroINecs
IIOCKOCTH,
MepeCeKaroIIneCcs
npsimMasi u
IIOCKOCTD

3HAKOMCTBO C
MHOTOTpaHHUKaAMHU
, N300pakeHune
MHOTOTPaHHHKOB
Ha PUCYHKaX, Ha
MIPOCKITMOHHBIX
yepTexkax

HauanrnHbie




CBeJIeHus 0 KyOe u
MUpaMHJIE, UX
Pa3BEPTKHU U
Mojemu. CeueHus
MHOTOTPaHHHKOB

HauanbpHbie
CBe/IeHUs 0 KyOe u
nupamuze, ux
pa3sBEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

ITonsTre 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEpEOMETPUHU U
CJICACTBHUA U3 HUX

ITonsatue 06
aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUHU U
CIIEJCTBHS U3 HUX

10

Ilousitue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

11

Bs3aunmnoe
pacroyioxxeHue
IPSIMBIX B




IIPOCTPAHCTBE:
IepeceKaroImecs,
NapajuleIbHbIE U
CKPEILHBAIOIINECS
IIpsIMBbIE

12

[TapamnensHOCTD
MPSIMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE:
napajuieiabHble
IpsIMbIE B
MIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX MPSAMBIX

13

[TapannensHOCTH
MNPSMBIX U
TJIOCKOCTEM B
MIPOCTPAHCTBE:
[TapamnensHOCTD
IPsIMOM U
IJIOCKOCTH

14

Yrael ¢
COHaNpPaBJICHHBIMU
CTOpOHAMHU

15

Yron mexny
NpsIMBIMH B
MIPOCTPAHCTBE

16

Yron mexny
OpSIMBIMU B
MPOCTPAHCTBE

17

[TapannensHOCTH
IJIOCKOCTEH:
napasuieNbHbIe
IIJIOCKOCTH

18

CBoiicTBa
napajieabHbIX
IIJIOCKOCTEN

19

[Ipocreitmume
IPOCTPAHCTBEHHBI
e ¢urypsl Ha
IJIOCKOCTH:




TeTpas’ap, KyO,
napaJiesenume;|

20

IToctpoenue
ceueHUM

21

[TocTpoenue
CEYCHHH

22

KonTponsHas
pabora 1o Teme
"IIpsimble u
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
IPSIMBIX U
mockocTei"

23

[lepnienaukyasipHO
CTb MPAMON U
MUIOCKOCTH:
NEPIECHIUKYISPHBI
€ [psIMBIE B
MPOCTPAHCTBE

24

[Ipsimble
napajuleJIbHbIE U
NEPIEHANKYJISIPHBI
€ K IIJIOCKOCTH

25

[Ipsimble
napaJjuleJIbHbIE U
NEPIEHANKYJISIPHBI
€ K IIJIOCKOCTH

26

[Ipusnax
NEPIEHIUKYIISPHO
CTH IIPSIMOU U
IIJIOCKOCTH

27

[Ipusnax
NEPIEHIUKYIISPHO
CTH IIPSIMOU U
IIJIOCKOCTH

28

Teopema o npsimMont
NEPIEHIUKYJISPHO
1 IJIOCKOCTH

29

Teopema o psimMoit
NEPIEHIUKYISIPHO




U IIJIOCKOCTH

30

Teopema o psimMoit
MEePHIECHANKYISIPHO
U IIJIOCKOCTH

31

[Iepnienpukymnsp u
HaKJIOHHBIC:
pacCcTosHHE OT
TOYKH J10
IUIOCKOCTH,
pacCcTOsHHE OT
IPSIMOM 10
IUIOCKOCTH

32

[lepnenaukymnsp u
HAKJIOHHBIC:
paccrosiHue ot
TOYKH 10
INIOCKOCTH,
paccrosiHue oT
npsIMOM 110
IJIOCKOCTH

33

[Iepnienpukymnsp u
HAKJIOHHBIE:
pacCcTosHHE OT
TOYKH J10
IUIOCKOCTH,
paccTosiHue OT
IPSIMOH 10
IIJIOCKOCTH

34

[lepnenaukymnsp u
HaKJIOHHBIE:
paccrosiHue ot
TOYKH 10
INIOCKOCTH,
paccrosiHue ot
npsIMOM 110
IJIOCKOCTH

35

Ve B
MPOCTPAHCTBE:
YIOJI MEXITY
pSAMON 1
IJIOCKOCTBIO

36

JIByrpaHHsIi yro,




JIMHEVHBIN yroa
JBYT'PaHHOI'O yTiIa

37

JIByrpaHHbIi yroJ,
JIMHEWHBIN yroma
JBYTPaHHOIO yTia

38

[lepnienankyasipHO
CTh IUIOCKOCTEH:
MpU3HAK
NEPICHIUKYISPHO
CTH IBYX
IIOCKOCTE

39

[lepnienaukynsipHO
CTh IUIOCKOCTEH:
MIPU3HAK
HEPIECHANKYIISIPHO
CTH JIBYX
IIOCKOCTEM

40

[TepnenaukymnsipHo
CTb MIJIOCKOCTEH:
MPU3HAK
HEPIEHINKYIIAPHO
CTH IBYX
IUIOCKOCTEH

41

Teopema o Tpéx
MEPHEHINKYIIApaX

42

Teopema o Tpéx
HNEPIEHANKYIISIPAX

43

Teopema o Tpéx
MEPIICHIUKYIIpax

44

KontposbHas
pabora 1mo Temam
"IlepnenquKyJIIpH
OCTb MIPSIMBIX U
MJI0OCKOCTEN" U
"Vrael Mexay
IPSIMBIMU U
MI0CKOCTSIMU"

45

ITonstue
MHOT'OI'PaHHHKA,
OCHOBHBIC
2JIEMEHTHI




MHOT'OI'PAaHHHKA,
BBITYKJIBIC U
HCBBIITYKJIBIC
MHOTI'OI'paHHUKH,
pa3BEépTKa
MHOTOIPAHHHKA

46

IIpusma: n-
yrOJpHas MPU3Ma;
I'PaHU U
OCHOBaHUSA
IIPU3MBL; IpsiMast U
HaKJIOHHAs
npu3Mbl; OOKOBas
Y T10JIHA
[IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen,
MPSIMOYTOJIBHBIN
napajuieenuIen u
€ro CBOMCTBA

48

[Iupamupa: n-
yroJjbHas
nupamuja, rpaHu
1 OCHOBaHHE
MUpaMU/IbI;
OOKOBAas W ITOJIHAS
MTOBEPXHOCTH
MAPaAMUJIbL;
npaBUJIbHAs U
yceu€HHas
nupamuaa

49

[IpaBuibHBIE
MHOTOTPaHHUKH:
MOHSTHE
IMpaBUJIBHOT'O
MHOTOTPaHHUKA;
IMpaBUJIbHAA
npu3Ma u
IMpaBUJIbHAA
MUPAMUJIA;
paBUJIbHAS
TpeyrojabHas




nUpaMuIa u
MIPaBUIJIbHBIN
TETpa’Ip; KyO

50

[IpencraBnenue o
NPaBUIIBHBIX
MHOTOTpaHHHKAX:
OKTadIp,
TOJIEKAdIp U
UKOCadIp.

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpHS
OTHOCHUTEIILHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.
DJIEMEHTHI
CUMMETpPUU B
MUpaMUIAX,
napajuiesenumneaa
X, IPaBUJIBHBIX
MHOTOT'PaHHHKAX

52

Brruucnenue
3JIEMCHTOB
MHOTOTPaHHUKOB:
pé6pa, muaroHasnu,
YTJIbI

53

Inomaas 60KOBOM
MOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTHU
MPSMOM MPU3MBI,
IJIOIIA b
OCHOBaHUMH,
Teopema o
OOKOBOM
MTOBEPXHOCTHU
IIPSIMOM TIPU3MBI

54

ITinomans 00KOBOI
MOBEPXHOCTH U
MOBEPXHOCTHU
[IPaBUJILHOMN
MTUPAMH/IBI,




Teopema o
IIoImaay OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
TTUPAMHU/TBI

55

KonTponsHas
pabota o Teme
"MHororpaHHuku"

56

ITonsarue 00
00BEéMe

57

O0BEM TUpamMuIbI

58

O06bEM upamMuIbl

59

O0BbEM TUpaMHUIBI

60

O0BEM TUpamMubI

61

O06BEM pU3MBI

62

O0BEM IPU3MBI

63

O06bEM pU3MBI

(S [ S R T Y S pyS—Y

64

Kontponbhas
pabota o Teme
"O6BEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHUE,
00o01ieHne
CUCTEMAaTHU3ALHS
3HaHUM.
[TocTpoenue
CCYCHHUN B
MHOTOTPaHHHKE

66

IToBTOpEHME,
00o0mIeHne
cUCTEeMaTH3alus
3HAHU.
Brruncnenue
PACCTOSHUM:
MEKYy ABYMS
TOYKAMH, OT TOUKH
J10 IPSAMOM, OT
TOYKH J10
IJIOCKOCTH, MEXKTY
CKpELIMBAIOIINMHI
Cs IPSAIMBIMU




67

Hrorosas
KOHTpPOJIbHAA
pabota

68

IToBTOpEHME,
000011IEeHHE
cUCTEeMaTHU3aLus
3HaHUM.
Brruucnenune
YIJIOB: MEXKIY
CKPEILHBAIOIIHUMUA
Csl IPSMBIMH,
MEKly IIPSMOU U
IUIOCKOCTBIO,
JBYTPaHHBIX
YIJIOB, YIJI0B
MEXIY
IJIOCKOCTSIMU

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




11 KIIACC

Ne
n/
1

Tema ypoka

KoanuyecTBO 4acoB

Bcer
0

Kontpouasn
ble padoThI

IIpakTHYeck
ue padoThbl

Jlara
U3y4eH
us

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchbl

Cdepa u map:
HEeHTp, painyc,
JIaMeTp;
IUTOIIA b
HOBEPXHOCTHU
cepsl

Bzaumuoe
pacrooxeHue
chepsl u
TUTOCKOCTH;
KacaTeJbHasl
TUTOCKOCTh K
cdepe; mIomaab
cepsl

N3o6paxkenue
cdepsl, mapa Ha
TUIOCKOCTH.
Ceuenus mapa

Hunmunapuuecka
s IOBEPXHOCTb,
oOpa3yroriue
UWIUHAPUYECKO
1 IOBEPXHOCTH,
0oCh
HUIUHAPAYECKO
1 IOBEPXHOCTHU

Hunusap:
OCHOBaHUS U
O6oKkoBas
MOBEPXHOCTb,
oOpa3yromias u
0Cb; IJIOLIA/b
OOKOBOH 1
MTOJTHOM
MOBEPXHOCTHU

N3o6paxkenue




LWIMHIPA Ha
IUIOCKOCTH.
Paszeéprka
LHWIMH]IpA.
Ceuenus
LWIMHIpA
(TUTOCKOCTEHIO,
NapajieabHON
WIH
NEPIEHIUKYJIAP
HOM ocH
LHWIMH]IpA)

Konundeckas
MOBEPXHOCTb,
oOpa3yroriue
KOHUYECKOM
MIOBEPXHOCTH,
OCh U BEpIIIHHA
KOHHYCSCKOM
MMOBEPXHOCTH

Konyc:
OCHOBaHHE U
BEpIIIMHA,
obpasyrommas u
OCb; ILIOIIATb
OOKOBOH U
MIOJIHOM
MOBEPXHOCTHU

YceuéHHpIi
KOHYC:
oOpa3yromue u
BBICOTA,;
OCHOBAHMS U
OokoBas
MMOBEPXHOCTh

10

N3obpaxenue
KOHycCa Ha
TUTOCKOCTH.
Pa3BépTka
KOHYcCa.
CedeHus KoHyca
(TTOCKOCTHIO,




NapajieabHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOIAIICH
yepe3 BEpLINHY)

11

KomMOunamus
TEJ BpaIICHUS U
MHOTOTPaHHHUKO
B

12

MHororpaHHuk,
ONMCAHHBIN
OKOJIO c(heph;
ctepa,
BIIMCAHHAS B
MHOT'OTPaHHUK
VI B TEJO
BpalIeHUs

13

Ilousitue 06
00BéMe.
OCHOBHBIE
CBOMCTBA
00BEMOB Tell

14

O0BéM
IIWTHHIPA,
KOHYycCa

15

O6béM mapa u
106 Chepsl

16

ITomo6ubIe Tena
B IIPOCTPAHCTBE.
CooTHOIICHUS
MEXITY
IJIOIIAISIMHA
ITIOBEPXHOCTEH,
00BEMaMH
MIOIOOHBIX TEIl

17

KonTtponbsHas
paboTa o
temaM "Tena
BpanieHus" u
"O6beMslI TEN"

18

Bekrtop Ha




IUIOCKOCTH U B
IIPOCTPAHCTBE

19

CnoxxeHue u
BBIUUTAHUE
BEKTOPOB

20

VYMHOXeHHE
BEKTOpa Ha
qUCIIO

21

Pasznoxenne
BEKTOpA MO TPEM
HEKOMILIAHAPHBI
M BEKTOpaM.
[IpaBuno
napajuiesenune
na

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
npaBuI
JEUCTBUI C
BEKTOpaMHU

23

[IpsimoyronbHas
cucreMa
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunatsr
BEKTOPA.
[Ipocreiimue
3a/1a4u B
KOOpAMHATax

24

Yron mexny
BEKTOpaMH.
CkansspHoe
HPOU3BEIECHUE
BEKTOPOB

25

Brranciaenue
YTIIOB MEXKITY
IPSIMBIMU U

IJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBII




METOJI IPH
pelieHuun
F€OMETPUUYECKHUX
3a1a4y

27

Kontponbnas
pabota o Teme
"BekTopsl U
KOOPJIMHATEHI B
npocTpaHcTee"”

28

IToBTOpEHUE,
00001eHNe 1
cHUCTeMaTHu3aIus
3HAHUM.
OcHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
IJIaHUMETPUHI

29

IToBTOpEHME,
000011IEHE N
cHCTeMAaTH3aIs
3HAHUM.
OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TJIAaHUMETPUHI

30

[ToBTOpEHUE,
o0o011eHne u
CUCTEMAaTHU3ALHS
3HaHMUU. 3a1a4u
IUTAHUMETPUH U
METOJIbI X
pelieHns

31

IToBTOpEHME,
000011IeHHE U
CHCTEeMAaTH3aIs
3HaHWUH. 3agauyu
IUIAaHUMETPHUH U
METOJIBI UX
pereHus

32

IToBTOpEHME,
000011IeHE N
CUCTeMAaTHU3aIIHs




3HAHUM.
OcHOBHEBIE

burypsl, GpaxTsl,
TEOPEMBI Kypca

CTEpEOMETPUN
Hrorosas

33 KOHTPOJIbHAS 1
pabota
IToBTOpEHME,

34 o0o011eHne u 1
CUCTEMAaTHU3aLHS
3HaHUHI

OBIIEE
KOJIMYECTBO 34
YACOB I10

[NPOTPAMME




YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YAUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



