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HOACHUTEJIBbHAA 3AIIUCKA

PaGouvast nporpamma yue6HOTO Kypca «I'eomeTpus» 0a30BOr0 ypOBHs JIJIsl O0YYAOLIHXCS
10 —11 xiaccoB pa3paborana Ha ocHOBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa CpeaHero oomero o0pa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUH,
MPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMA POCCHICKOTO OOpa30BaHMS.
PeaJII/I3aIII/I$I porpaMmaI O6CCHC‘-II/IB21€T OBJIAICHHUC KIIFOYCBBIMHU KOMIICTCHIUsSIMU,
COCTABJISIFOIIUMH OCHOBY JUISI CaMOPa3BUTHsI M HENPEPBHIBHOTO 00pa3oBaHMUs, IIEIOCTHOCTh
OGH.IGKyHLTypHOFO, JIMYHOCTHOT'O M MO3HABATCIIBHOI'O PA3BUTHUS JIMYHOCTU 06yqa}0m1/1xcsl.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca I'e€OMETPUH Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUs
00yCJIOBJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
o0y4yeHHs T€OMETPUM B HANpaBIEHUU JMYHOCTHOTO PAa3BUTUSA OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHATIBHOM MaTeMaTHYECKOW T'PAMOTHOCTH, W3YYEHHs JPYTUX Y4EOHBIX TUCIMILIMH.
PazButne y oOydaromxcsi NMpaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOLIEHUN PEATBHOIO U UIEATBHOI0, XapaKTepe OTPaKCHHs
MaTeMaTUYECKOM HAYKOH SIBIICHUU U IIPOLIECCOB PEaIbHOI0 MUPA, MECTE€ I'€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOr0 MOJEIHMPOBAHUS B HAyyHOM I[I03HAHWM MU B IIPAKTUKE
CHocOOCTBYET (OPMHMPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS yyalllUXcs, a TakkKe KauecTB
MBIIUICHUS, HEOOXOAMMBIX JIJIs a[JalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisgercss ogHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro 00Iero
o0pa3oBaHus, TaKk KakK OOeCleYrBaeT BO3MOXKHOCTh M3YUEHHs! KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIIEHHE, (HOPMUPYEMOE NpPU HM3YyYEHUU OOYYarOLMMMCA MOHATHHHBIX
OCHOB TEOMETPHUU M TOCTPOECHUM LIEMOYKU JIOTUYECKUX YTBEPXKIEHUI B XOJie peIIeHUs
TeOMETPUYECKHAX 3a/ad, YMEHHE BBIIBUTATH W OINPOBEPraTh THUIOTE3bI HEMOCPEJICTBEHHO
UCHOJB3YIOTCS MPH PELIeHWH 3aJad €CTEeCTBEHHO-Hay4HOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
¢busuKy.

YMeHHe OpUEeHTHPOBAaThCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYKD pOJb BO BCEX
o0nacTax JesTeabHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIOBHE €ro COIHMAIbHOrO OBITHS, (hopMa OTpaKeHHs OKPYKAIOIIEro MHpa,
yCIOBHE YCHEIIHOIO IIO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMsA  JAEHCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHACT pa3Hble BUAbI YUIeOHOU U TPYI0BOM
NeSITETFHOCTH, SIBJSIETCS OJHUM M3 NMPO(ECCHOHATBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIUICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOH
JESTEIbHOCTH 110 MHOTUM HaIIPaBICHUSAM.

Lenb ocBoeHMs MporpaMMsbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00y4eHUS
— o0mieoOpa3oBareIbHOEe U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAMOIIUXCS depe3 obecredeHue
BO3MOXHOCTH IPUOOPETEHUS] U HMCIIOJIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUM U
NecTBUH, crielu(UIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEHIIHOTO IPOI0JKEHUsT 00pa30BaHus 110
CHENHATBHOCTSAM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[lporpamMa mo reoMmerpun Ha 0a30BOM YpPOBHE MpelHA3HAa4YeHa i OOydyaroIIUXCs
CpeIHel IIKOJbl, HE WCHBITHIBABIIMX 3HAUYMTENIBHBIX 3aTPyJHEHHH Ha YPOBHE OCHOBHOTO



obmiero obpaszoBanus. Takum oOpa3om, oOydaromiyecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Ime MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE ISt
KU3HU B COBpEMEHHOM ol1iectBe. Kpome 3Toro, oHu UMEI0T BO3MOXHOCTh U3YYUTh T'€OMETPHUIO
6osee riy00Ko0, €Ciii B JaJIbHEHIIEM BOZHUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo¢eCcCUOHATBHOU IEATETLHOCTH.

JlocTrKeHue eI OCBOSHUS MPOrpaMMBbl 00ECIIEYUBACTCS PEIICHUEM COOTBETCTBYIOIINX
3ana4d. [IpuoputeTHbIMU 3a1auaMu 0cBOeHUs Kypca «I'eomeTpun» Ha 0a30BoM ypoBHE B 10—11
KJIaccax sIBIISTFOTCSI:

(hopMupOBaHHE TMPEACTABICHUS O TE€OMETPUU KaK YacTH MUPOBOW KYIbTYphl U OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

(dbopMupoBaHHE TPEJCTABICHHUS O MHOTOIPAaHHUKAaX W TeJaxX BpALEHUS KaK O Ba)KHEHIINX
MaTeMaTU4YEeCKUX MOJAENSAX, MO3BOJSIONIMX OMNMCHIBATH W U3y4yaTb pa3Hble  SBICHHSA
OKPY’KaIOIIETO MUPA;

¢bopMupoBaHME YMEHHs paclio3HaBaTh Ha YEpTEkaX, MOJEISIX U B pEalbHOM MHUPE
MHOTOT'PaHHUKH U TeJla BPaICHNUS;

OBJIQJICHWE METOJIaMHU PEIICHHUs 3a7ad Ha MOCTPOCHUS Ha HM300pa)KEHUSX IMPOCTPAHCTBEHHBIX
uryp;

(bopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O MHOTOTpaHHMKAaxX M Telax
BpAIEHHSI ¥ NX OCHOBHBIMH CBOWCTBaMH;

OBJIa/ICHUE AJITOPUTMaMH PELICHNs] OCHOBHBIX TUIIOB 3aja4; (GOPMUPOBaHHE YMEHHUS IPOBOIUTH
HECJIOKHBIE JIOKA3aTeIIbHBIC PACCYKIICHUS B XOJI€ PEIICHUS CTEPEOMETPHUECKUX 3aa4 M 33714 C
MIPAKTUYECKUM COZCpKAaHUEM;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH O0yyarommuxcs, MO3HAaBAaTEIbHOM
AKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS;

¢bopMupoBanue  (QPyHKUMOHAIBHOM  TpaMOTHOCTH, PEJIEBAHTHOM  TI'EOMETPUM:  YMEHHE
pacro3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUsIX W NMPU U3YYEHUH JIPYTHX yYEOHBIX MPEAMETOB, MPOSBICHHS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMyIHMpoBaTh MX Ha S3bIKE T'€OMETPUH M CO3[aBaTh
TeOMETPUYECKHUE MOJETH, MPUMEHSATh OCBOCHHBIN T€OMETPUYECKHH ammapar Uil pelieHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH U OLICHUBATDH MTOJIyY€HHbIE PE3YJIbTATHI.

OTnuunTenbHOH 0COOEHHOCTBIO MPOTPAMMBI SBIISETCS BKIIOUYEHHE B KypC CTEPEOMETPHU
B Hayalle ero W3y4eHHs 3aJady, peIllaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAaHUS, U
omnpenenéHHbpIM 00pa3oM OpraHM3oBaHHash padoTa HaJl HHUMH, YTO CIOCOOCTBYIOT Pa3BHTHIO
JOTMYECKOTO M TPOCTPAHCTBEHHOTO MBILIUICHUS, CTHUMYJIUPYET MNpPOTEKaHHE HWHTYHUTHUBHBIX
MPOIIECCOB, MOTHBHUPYET K JAIbHEHIIEMY U3YUSHHIO MTPEeIMETa.

[Ipenmourenue OTHAETCA HAINIAIHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHHUs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTh NPEIMETHO-NPAKTHUECKOM
JeSITETPHOCTH. Pa3sBUTHE TPOCTPAHCTBEHHBIX TPEACTABICHUN Yy Yy4YalIUXCs B  Kypce
CTEpEOMETPUH MIPOBOJUTCS 3a CUET peIleHHs 3a7a4 Ha CO3/laHUe IMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3maHue obOpa3a MPOBOIUTCS C
OMOPOM Ha HATJISAHOCTh, @ ONIEPUPOBAHUE 0OPA30M — B YCJIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €I'0 UCXOJHOT'O COACP KaHuS.

OcHoBHbBIE cojepkaTesnbHble JuHUM Kypca «l'eometpum» B 10-11 kiaccax:
«MuororpanHukn», «lIpsiMble U TJIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOpAMHATHI B IpOoCcTpaHcTBey. DOpMUpOBaHUE JIOTUYECKUX YMEHUH pacnpeensieTcs He TOIbKO



[0 COJAEpXkKaTelIbHbIM JIMHUSM, HO W MO TojJaM OOyueHHs Ha YpPOBHE CpeIHEero oOIIero
oOpasoBaHusl.

Conepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJAJEHWE TEOMETPUYECKHMMH TOHSATHSMH W HABBIKAMH  OCYIIECTBIISIIOCH
MOCIIEZIOBATEIbHO M TIOCTYNATENbHO, C COOJIONEHHEM IpPUHIMIA HPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupss u yriayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha uzydenne reomerpun otBoauTCs 2 yaca B Hegenmto B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JBa roja ooyuenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS CTEpeOMeTpuH. Touka, npsiMasi, IIIOCKOCTh, MpocTpaHCTBO. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapauIeIbHbIEe U
cKpeluBamomuecs npsMble. [lapamienbHOCTh NOPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
MapajulesIbHbIE MpPSIMbIE B IPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX NPSIMBIX; MAPAJIIEIBHOCTD
NpSIMOM M IJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MeEXAy NpsIMbIMH B
npoctpaHcTBe.  [lapanmnenpbHOCTh  IUIOCKOCTEH:  NapajulesibHble  IJIOCKOCTH;  CBOMCTBA
napaijiesibHbIX MiockocTel. [Ipocreiime npocTpaHcTBEeHHbBIE (UTYPHI HA MIIOCKOCTU: TETPAdAP,
KyO, apaJijiesIeNuIe]]; IOCTPOESHUE CEUEHUI.

[lepneHauKynsIpHOCTH OPSAMOM M IUJIOCKOCTH: IEPHEHIUKYJISPHbIE IPSIMBIE B
IIPOCTPAHCTBE, TPAMBIE MapajyIeIbHble W IEPHNEHAMKYISIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYISIPHOCTH IPSIMOM M IIJIOCKOCTH, TeopemMa O NPsIMOM IEepHEeHIUKYISIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKIY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM yroJl,
JVHEWHBIN yToJ ABYIPaHHOTO yria. [lepneHauKyssp M HaKIOHHBIE: PACCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE OT TMPSMOW 10 TUIOCKOCTH, MPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIEHIUKYIApax.

MHoOrorpaHHUKH

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3Ma: n-yrosibHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsl IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Mapajuiesienunen U ero cBoiictea. Ilupamuna: n-yromapHas
nupaMuzia, TpaHd W OCHOBAaHMWE MUpaMH]Ibl; OOKOBas M IIOJIHAS IOBEPXHOCTh NHUPaMUJBbI;
MpaBUJIbHAs W YCEUEHHas MUpaMuja. OJIEMEHTbl MNpu3Mbl M nupamuiabl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: MOHATHE NPAaBUJIBHOTO MHOTIOIPaHHUKA; MpaBWIbHAS MPU3Ma U IpaBUIbHAs
NMpaMK/ia; IpaBUIbHAs TPEYrojbHas MUpaMUAa U MpaBUWIbHBIN TeTpadip; Kyo. Ilpencrasienue
O TMpPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’ap, AoAeKa’ap M ukKocadap. CeueHus HOpU3MBI U
MHUPaAMU/IBI.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW, IMJIOCKOCTH.
OneMEeHTBl CHAMMETPUH B TMpaMUJaX, Napajuieeune ax, IpaBUIbHbIX MHOTOIPaHHUKAX.

Brrurcnenue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, nuaroHanu, yriasl [Liomans 6okoBon
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH NPSMOW MPHU3MBI, IJIOMIaAb OCHOBaHHM, Teopema O
OOKOBOH TOBEPXHOCTH MNpsiMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIBHON MUpPaMUIBI, TEOpeMa O IUIOMAAN yceuy€HHOH mupamuabl. [lonstue o6 oOBbEMe.
O6bEM upamMuibl, IPU3MBI.

IlonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAJIIMU TOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TEI.

11 KUIIACC

Tena Bpamenus



Hunuuapuyeckas TMOBEPXHOCTb, O0pasyollue IMIIMHAPUYECKOH MOBEPXHOCTH, OCh
LWIMHIPUYECKON noBepxHocTU. Llnnuuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHMe W BepliuMHa, oOpasyromias MW OCh; IUIOIIAJb
OOKOBOH M TOJHOM NMOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yollye U BbICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AuaMeTp; IUIOMIAJb NOBEPXHOCTH cdephl. Bianmuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTesibHas IIIOCKOCTh K cdepe; mioimaasb chepsl.

N300paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BEpTka UIMHApA U KOHYCA.

KomOuHanuu Tten BpalleHHs MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Monsitue 00 o00BEMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IpSIMOYTOJIBHOTO Mapaenenunena u ciaeactsus u3 Heé. O0bEM muMaMHIpa, KoHyca. OO0bEM
apa v miomasis cepsl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJSMU TOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TEI.

Ceuenns nwiuHApa (MapaJIelbHO M NEPHEHIUKYJIIPHO OCH), CEYEHHU KOHyca
(mapanienbHOE OCHOBAHHUIO U IPOXO/SIIEe Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BeKTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. Cl0KeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenuneaa. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOPaMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4yd B KOOpAMHATaxX. YToll MexAy Bekropamu. CKalspHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpPH
pelIeHnH TeOMETPUUYECKUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs IMporpaMMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTepU3YIOTCSL:

I'pa:xxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MMO3UIMKU OOydalollerocs Kak AakKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOrO OOIIeCTBa, MPEACTABICHHEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHWH, NpPOLELyp TIpakJaHCKOro oOIliecTsa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTHUTYTaMH B
COOTBETCTBHUH C X (YHKIUSIMHU U HA3HAUCHUEM.

IIaTpuoTHyeckoe BocIUTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM I'pa)KTaHCKOW MIEHTHYHOCTH, YBaKEHUS K MPOLLIIOMY
U HACTOAIIEMY POCCHHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCHUICKMX MAaT€MaTUKOB M POCCHMCKONM MAaTeMAaTHYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX
JOCTHKEHUH B APYTrUX HayKaxX, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHIHCKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAYKH MU JEATENBHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTONYHMBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas 3CTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pELICHUH, PpacCyXIEHHUH; BOCHPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

Pusuyeckoe BOCIIUTAHHE:

c(OpMHUPOBAHHOCTBIO YMEHMsI TPHUMEHATh MaT€MaTU4YEeCKHE 3HAaHUS B MHTEpecax
310pOBOr0 U 0e30macHOro odpa3a *U3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3mopoBo€ mUTaHUE, COATAHCUPOBAHHBIA PEXXKUM 3aHATHH U OTIbIXa, PeryisipHas (Qu3nueckas
aKTUBHOCTb); (PU3UUYECKOTO COBEPIICHCTBOBAHMS, NMPH 3aHATUSX CHOPTUBHO-037I0POBUTEILHON
JESATENBHOCTBIO.

TpyaoBoe BociuTanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K pPa3InYHBbIM
chepaM npodhecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U €€ MPHIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp OymyIie npodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO H
caM0o0Opa30BaHUI0 Ha MPOTSIKEHUU BCEl JKW3HU; TOTOBHOCTHIO K AaKTHBHOMY Y4YacTHIO B
pELIeHNH IPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAlpaBIECHHOCTH.

JIKOJIOTHYeCKOoe BOCIIUTaHue:

c(OPMHPOBAHHOCTBIO HKOJOTMUECKOW KYyJIbTYpbI, MOHMMAHHEM BIMSHUS COLUAIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHUE MPUPOJHOW M COLMANBbHOM Cpeibl, OCO3HAaHHWEM
rJ100agbHOTO  XapakTepa  SKOJOIMYECKMX  HpobJjieM; OpHEeHTaluueil Ha  NpUMEHEHHue
MaTeMaTUYECKUX 3HAHMM IS pelleHus 3aad B 00JacTH OKPYKAIOLIEH CpeJibl, MJIaHUPOBAaHUS
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUN JJI1 OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOI0 O3HAHUSA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW M OOLIECTBEHHOW MPAKTUKH, MOHUMAaHHEM MaTeMaTHYEeCKOW HAyKH KakK Cepsbl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIIOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIS Pa3BUTUS LMBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHUKU M MATEMaTHUYECKOW KYJIbTYpOH KaK CpPEICTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYLIECTBJISTH NPOEKTHYHO H HCCIEAO0BATEIBCKYIO JIESITEIBHOCTD
MHJIUBHUYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOEHUS POrpaMMBbl yueOHOTo npeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMETIbHBIMU  OeliCmMEUAMU,
VHUBEPCANbHLIMY — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2yaAMUEHbIMU
oelicmeusmu.

1) Ynusepcanvrnvie nosnasamenvhsle oeticmaus, obecneuugarom Gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 Mupa;
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

basoBblie Jiornyeckue 1efcTBUA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIC NPU3HAKU MaTeMaTHUYECKUX OOBEKTOB, MOHSATHUM,
OTHOIICHUH MEXAYy TMOHATUSAMU; (QOPMYITUPOBATH OMpEIeTeHHs] TOHITHIA;, YCTaHABIWBATh
CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUS JUIsi 00OOIICHNSI U CPABHEHUS, KPUTCPUU
MIPOBOAMMOIO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEoOpa3OBBIBATH CYKACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, EAMHIUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTHBOpEUHs B (haKkTax, TaHHBIX,
HAOJIIOICHUSAX W YTBEPXKACHUSX; NpeiaraTh KPUTEPHUU IJIsl BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUIL;

JenaTth BBIBOJBI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJTFOUCHUN, YMO3aKITFOUEHUH 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITENIFHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHHM (MpsSMblE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAllMI0, MPHUBOJUTH MPUMEPHI M  KOHTPIPUMEPSI;
000CHOBBIBATh COOCTBEHHBIE CYXK/ICHHS U BBIBO/IBI,

BBIOMpPATh CHOCOO pemieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO BapHAHTOB PEIICHHS,
BEIOMpATh HANOOJIee TTOIXOSIINIA C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKkue IeilCcTBUs:
WCIIONIb30BaTh BOMPOCHl KaK WCCIENOBATENbCKUM HMHCTPYMEHT TO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE W JaHHOE,
(hopMUpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;
MIPOBOAUTH CAMOCTOSITEIHHO CINIAHWPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHHIE MO0 YCTAHOBICHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEU
MeX1y 00beKTaMU, SBJICHUSMHU, IPOLIECCAMU;
CaMOCTOSITENIEHO (POPMYIUPOBaTH OOOOIIEHUS W BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMS, OIECHUBATEH JIOCTOBEPHOCTH IMOYYCHHBIX Pe3yIbTaTOB, BBIBOJIOB U
0000I1IEeHHI;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, & TAKXKE BBIABUTATH MPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmaumeii:



BBISIBIIATh JA€(PUUUTH MH(POpPMAIMM, TaHHBIX, HEOOXOAMMBIX JJIi OTBETa Ha BONPOC U JUIA
pelIeHus 3a/1a9H;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHUKOB  pa3jIM4yHBIX  THUIIOB,  AHAJIU3UPOBATbh,
CHUCTEMAaTH3UpPOBaTh W HWHTEPHPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIOB U (HopMm
MIPEICTaBIICHUS,
CTPYKTYpUpPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B pa3ziIMyHbIX (OpMax, HLIIOCTPUPOBATH
rpau4ecKu;
OLIEHUBATh HAAEKHOCTH HH(POPMAIIHH IO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvie KOMMyHUKamueHwle Oelicmsus, 0becneyusarom c@Hopmupo8aHHoCmy
COYUANbHBIX HABLIKOG 00YUAIOUUXCHL.

OO0menue:
BOCIIPUHUMATh ¥ (POPMYJIMPOBATE CYXKACHUS B COOTBETCTBUHU C YCIOBHSAMHU U LENSIMU OOLICHHUS;
SICHO, TOYHO, I'PaMOTHO BBIpa)XaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M TNHCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PeIIeHHUs 3a7aul, KOMMEHTUPOBATh [TOJYyYEHHBIN pe3ybTar;
B XOAe OOCYXAEHHUS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, NPOOJIEMBI,
pemaemMol 3aja4u, BHICKAa3bIBATh WJICH, HAIICJICHHBIC HAa IMOWCK PEIICHHS; COMOCTABISATH CBOU
CYXJIEHUs C CYXXACHUSAMHU APYrUX YYaCTHUKOB JUaJIora, OOHapy>KUBaTh PaziINuue U CXOJCTBO
MO3UIMI; B KOPPEKTHOH (hopmMe POpMyIMpOBaTH pa3HOIIACHUS, CBOM BO3PAKEHHUS,
MPEICTABISATh PE3yAbTaThl PEIICHUs 3aJa4yd, OKCIEPUMEHTa, WCCICIOBaHUs, TIPOCKTa;
CaMOCTOSATENIbHO BbIOMpaTh (QopMaT BBICTYIJIEHHS C Y4€TOM 3aJad MpPE3CHTalMu |
0COOEHHOCTEHN ayIUTOpUH.

CorpyaHu4ecrno:
MOHMMaTh W MCIIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYaJIbHOW pPabOThl mHpU
pemeHNH y4eOHBIX 3a/Jay; MPUHUMATh I[eJIb COBMECTHOH JeSTeNbHOCTH, IUIAHHUPOBATH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpeneisTh BUIbl padoT, JOrOBapHBATHCSA, OOCYXIaTh
MpoIIeCcC U pe3yabTaT paboThl; 00001IIaTh MHEHHS HECKOJIBKUX JIIO/IEH;
y4acTBOBaTh B TpYHNOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
LITYpPMBI» M HHBIE); BBIIOJIHATH CBOK YacTh pabOThl U KOOPJUHHMPOBATH CBOU JAECUCTBUS C
JIPYTUMH 4IEHAMH KOMaHJbl, OIICHMBAaTh KaueCTBO CBOErO BKJaJa B OOIIMI MPOAYKT IO
KpUTEPHSIM, CHOPMYJIHPOBAHHBIM YYAaCTHUKAMU B3aUMOJEHCTBUS.

3) Vhusepcanvnuvie pecynamuensle oeticmsus, obecneuusarom hopmuposanue cCmolCio8bix
YCMAHOBOK U HCUBHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranu3anusi:
COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3a7aui, BEIOUPATH CIIOCO0 peIIeHUs ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb:
BJIaJIeTh HaBBIKAMU IO3HABATEJIbHOW pe(IEKCHM KaK OCO3HAHUS COBEpILIAeMbIX IEHCTBHHA U
MBICJMTEIBHBIX ~ TPOIECCOB, WX  pe3ylIbTaTOB; BIAJAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yiIbTaTa PELIeHNUs: MaTeMaTHUECKON 3ajauu;
NpeIBUAETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh IpU pELIEHUH 3a/aud, BHOCHUTH
KOPPEKTHBHI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yNbTaTa LEIN U YCIOBUSAM, OOBICHATh MPUUNHBI TOCTHKECHUS WU
HEJOCTIDKEHHUST ~ PE3yJbTaTOB  JCSATEIBHOCTH, HAXOIUTh  OIMMOKY, JaBaTh  OICHKY
pUOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh NOHATHUSIMH: TOUKA, PSMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPHU PEIICHUU F€OMETPHUUECKHIX
3azad.

OnepupoBath MOHATHUSMHU: TAPAUICIBHOCTh W MEPIEHAWKYISIPHOCTh TPSMBIX U
ILIOCKOCTEN.

KnaccuduuupoBaTs B3aMMHOE PacIoNOKEHHE NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTpaHHBIM Yroji, TrpaHU [ABYTPaHHOTO yria, pedpo
JIBYIPAHHOT'O YIJIa; JIMHEHHBIN yro IBYrpaHHOTO yria; rpalycHas Mepa JIByrpaHHOTO yIia.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMTYKIIBIA MHOTOTPAaHHUK,
3JIEMEHThl MHOTOTpaHHUKA, IPaBUIBHBIA MHOTOTPAaHHUK.

Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (MHMpaMuja; MPU3Ma, MPSMOYTOJbHBIN
napaJsuienienure, Kyo).

KnaccuuuupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHMA JJsl  KiaccuUKalUU
(BBIITYKJIBIE ¥ HEBBIMYKIBIE MHOTOTPAaHHHUKH; TIPaBUIbHbIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE MPU3MBI, TapaJlJICICIUIIEbI).

OnepupoBaTh HOHATHUAMH: CEKYILAs MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHLIUTIBI TIOCTPOCHHUS CEUEHHIA, UCTIONIB3YS METOJT CJIEIIOB.

Ctpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIMOJHATH (BHIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxXOXKICHHE TEOMETPUYECKHX BEIMYMH 10 o0pasuam Win
aNIropuT™MaM, MPUMEHSS H3BECTHbIE aHAJUTHYECKUE METOJbl TMPH PEUIeHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a/lad Ha BBIYMCICHHE DPACCTOSHUN MEXAy ABYMs TOYKAaMH, OT TOYKU M0
MPSIMOH, OT TOYKH JI0 TUTIOCKOCTH, MEXKITY CKPEIIMBAIOIIMMHUCS IPSMBIMH.

PemaTtp 3amaun Ha HaXOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaMm WiId
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIMTHYECKHME METOJBl TPU PEIICHWH CTaHAapTHBIX
MaTeMaTHYeCKHUX 3a7a4 Ha BBIYHUCICHHUE YIJIOB MEXKIY CKPEUIMBAIOLIIUMUCS MPSMBIMHU, MEXIY
NPSIMOH U TUIOCKOCTBI0, MKy IUIOCKOCTSAMH, IBYTPAHHBIX YTJIOB.

Bbruncnars 00bEMBI M TUTOIIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMua) ¢
NpUMeHeHHeM (OpMYJ; BBIUKCISATH COOTHOIICHHS MEXAY IUIOMAASMU TOBEPXHOCTEH,
00BbEMaMU TOAOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBath TMOHITHAMH: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CUMMETPUU; LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (DPUTYPHI.

W3Bnekatpb, mpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKaX.

[lpumensaTs reomeTpuueckue (GaxkThl JUIsl  pelIeHHs CTepEeOMETPUYECKHX — 3ajad,
MPENoaraloiX HECKOJIBKO IIaroB PEIICHUs, €CU yCJIOBUS NMPUMEHEHHS 3a/IaHbl B SBHOM
dhopwme.

[IpumeHsTh mpocTeilne MpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[lpuBoguTh mnpUMEpHl MaTEMaTHUECKHX 3aKOHOMEPHOCTEH B MpUPOJE U KHU3HH,
pacro3HaBaTh MPOsIBJICHHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.



[IpuMeHsTh MOTy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEallbHbIC CUTYalluu U
MPUMEHATh  W3Y4YEHHBIC TOHATUS B  TMPOIECCE TOUCKA PEHICHUS  MaTeMaTUYECKH
c(hOpMyIHUPOBaHHON MNpOOJIEeMBbl, MOJECIMPOBATH peajbHble CUTYallUd Ha S3bIKE T'€OMETPUU,
HCCNEeA0BaTh MOCTPOEHHBIE MOJIENIU C HMCIOJb30BAaHUEM I€OMETPUUECKUX MOHATUM U TEOpPEM,
amnmnapara anreOpsl; peraTh IPaKTUIECKUE 3a/1a4d, CBI3aHHBIE C HAXOXKICHUEM T€OMETPUIECKUX
BEJIMYUH.

11 KJIACC

OnepupoBatb MOHATHUAMH: HWIMHIpUYEcKas MMOBEPXHOCTb, oOpa3zyroiue
LHWINHAPUYECKOH MOBEPXHOCTH; LIMIMHP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIne KOHNYECKOM
MOBEPXHOCTH, KOHYC; cheprudecKast MIOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (MHUIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI MOYYESHHUS TEJT BPALLCHUS.

KiaccudunupoBaTs B3aiMHOE pacioniokeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CEIMEHT, OCHOBAHUE CETMEHTa, BHICOTA CErMEHTa;
IIapOBOIi CJIOH, OCHOBAaHHUE LIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BbEMBI U TUIOIIAAM TOBEPXHOCTEH TeN BpallEHUs, TEOMETPUUYECKUX Tl C
pUMEeHEeHHEM (HOpMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B Cepy M OMHUCAHHBIH OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK WUJIH TEJIO BPAIICHHUS.

BbIunciaTe COOTHOLICHUS MEXIY IUIOMAASIMHM MOBEPXHOCTEH U 00BEMaMHU IMOJT0OHBIX
TeN.

N3o6paxaTs u3yuaemble (UTYpHI OT PYKH U C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbIomHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHHUS.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATE WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, npeacTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE NEHCTBHS CIOKEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXXECHHS BEKTOpa
Ha YHUCJI0, 00BACHATH, KAKNMU CBOHMCTBAMH OHHU 00JIagaroT.

[TpuMeHATH MpaBHUIIO apasliesenunesa.

OmnepupoBarh MOHATUSMHU: JEKAPTOBHI KOOPJMHATHI B INPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpa, Yroj MeEXIy BEKTOpaMH, CKaJlIpHOe
MIPOU3BECHNE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpOB M IPOU3BE/IEHUE BEKTOpA Ha YMCIO, YTOJI MEXIYy BEKTOpamH,
CKaJISIpHOE TIPOM3BE/IEHUE, PACKIIA/IbIBATh BEKTOP 10 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTy reomerpuueckue (akThl ISl pEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPENoaraliX HECKOIbKO IIaroB peIIeHUs, €ClU YCJIOBUS NPUMEHEHMs 3a/laHbl B SBHOM
dbopwme.

Pematp mpocreiiime reoMmeTpuyecKre 3aaun Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeToJIa.



Pemate 3amayM Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIUCHUM U HaxOXKIEHUE
T€OMETPUYECKHUX BEJIMYHMH 1O 00pas3laM WM alropuTMaM, MPUMEHSS W3BECTHBIE METOIBI MPH
pELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

IIpumeHATs mpocTellne NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUYECKUX 3aa4.

[IpuBoauTe nNpHMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B IPUPOJE U IKHU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpumeHATs NOJMy4eHHBIE 3HAHMS HAa IPAKTUKE: AHAJIU3MPOBATH PEANBHBIE CUTYyallUd M
IIPUMEHATh  U3YYCHHBIE IIOHATHA B  IPOLECCE IIOMCKA  PELICHUS  MaTeMaTHU4YeCKHU
chopMyIHpPOBaHHOW MPOOJIEMbI, MOJETUPOBATh pEalbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIE0BaTh MOCTPOEHHBIE MOJAECIN C HCIOJIB30BAHUEM I'€OMETPUYECKHX IHMOHATHN U TEOpEM,
amnmaparta anreOphbl; perarh IpakTHYeCKUe 3a7auu, CBA3aHHbIC C HAXOXKICHUEM IeOMETPUYECKIX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
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11 KVIACC

KonnuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBanue
Ne a3/1eJ1I0B H TeEM K II (unposrie)
- ?1 Ollr - Beero 06HTp0JILHI>Ie pﬁaRanecmle 06 pazoBaTelbHbIe
porp PadoThI padoThI pecypebI
Tena Bpalenus 12
OOBEMBI TET 5 1
Bexrops! u
KOOPIUHATHI B 10 1
MPOCTPAHCTBE
IToBTOpEHME,
0000111eHHE, 7 1
CHUCTEMAaTH3aIUs
3HAHUH
OBIIEE
KOJIMYECTBO
YJACOB I10 34 3 0

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acos

Bce
ro

KonTpoabu
ble padoThbI

IIpakTHuec
KHe padoThl

Jara
HU3yYeH
U

DJIEKTPOHHBIE
nudposbie
o0pa3oBareb
HbI€ pecypchl

OcHOBHBIE
TIOHSITHS
CTEPEOMETPHH:
TOUKa, psimMas,
TUIOCKOCT,
MIPOCTPAHCTBO.
[TpaBuiia
M300paKeHUs Ha
pPUCYHKaX:
M300paKeHUS
IIOCKOCTEH,
napaiebHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

TlonsTus:
nepeceKarnmecs
MJIOCKOCTH,
nepeceKarnmecs
npsimMas u
IUIOCKOCTh

IlonsTus:
nepeceKarnmecs
IJIOCKOCTH,
repeceKarumecs
npsimMas u
IUIOCKOCTh

3HAaKOMCTBO C
MHOFOFp AHHUKaMHnu
, N300pakeHune
MHOFOFp AHHHUKOB
Ha PUCYHKaX, Ha
HpOGKHI/IOHHBIX
yeprexax

HavanrnHabie
CBeJIeHHs O Ky0Oe u
NUPAMUIE, UX




Pa3sBEPTKU U
monenu. CeueHusa
MHOTOTPaHHUKOB

Havansnsie
CBEJICHUs O KyOe u
Upamuie, ux
Pa3BEPTKU U
monenu. CeueHusa
MHOTOTPaHHUKOB

Ilonsarue 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUU
CTepEeOMETPUH:
AKCHUOMBI
CTEpEOMETPUU U
CJICACTBUA N3 HUX

ITousitre 00
aKCHOMAaTHYECKOM
MMOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

ITonustre 00
AKCHOMaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHUH:
AKCHUOMBI
CTEPEOMETPHH H
CJICACTBUA U3 HUX

10

Bzanmuoe
pacroyioxkeHue
MIPSIMBIX B
MPOCTPAHCTBE:
TepeceKaroImecs,
napajjieiabHbIe U
CKPEITUBAIOIIHECS
IIpSIMBIE

11

Ilonstre 00
aKCHOMATHYECKOM
MTOCTPOCHHUHU
CTePEOMETPHUU:
AKCHUOMBI
CTEPEOMETPUU U
CJIEJCTBHS U3 HUX




12

[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
rapajulelIbHbIE
IIpsIMBIE B
IIPOCTPAHCTBE;
apaJIJIeIBHOCTD
TPEX MPSMBIX

13

[TapannensHOCTH
MPSIMBIX U
IJTOCKOCTEN B
MIPOCTPAHCTBE:
[TapannenbHOCTH
psIMOU U
IIJIOCKOCTH

14

Yrael ¢
COHAIIPaBJICHHBIM
U CTOPOHAMHU

15

Yron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

16

VYron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

17

[TapamiensHOCT
IIJIOCKOCTEN:
rapajulelIbHbIE
IJI0OCKOCTH

18

CaoiicTBa
napajuieIbHbIX
IJIOCKOCTEN

19

[Ipocreiimne
IIPOCTPAHCTBEHHBI
e ¢purypsl Ha
IJIOCKOCTH:
TeTpa’ap, Ky0,
napajuiesIenune

20

IlocTpoenue
CeUYeHUH

21

IlocTpoenue
CeYeHuM

22

KonTponbHas
paboTa mo Teme




"[Ipsimele 1
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX |
mockocTen"”

23

[lepnenguxkynsapHo
CTb IIPSIMOM U
IIJIOCKOCTH:
MEpIEHIUKYIISIPHBI
€ IIpsIMBIC B
IIPOCTPAHCTBE

24

IIpsimMble
NapaijIe/IbHbIE U
NIEPIEHAUKYIISPHBI
€ K INIOCKOCTH

25

[Ipsmbie
napaJijiesibHbIe U
MePIEeHIUKYISAPHBI
€ K INIOCKOCTH

26

[Tpusnak
MEePHEHIUKYIISIPHO
CTHU NPAMOUN U
IJI0OCKOCTH

27

[IpuzHax
NEPIEHIUKYIIIPHO
CTHU NPAMON 1
IJIOCKOCTH

28

Teopema o
psAMOH
MEPIEHIUKYIISIPHO
1 IIJIOCKOCTH

29

Teopema o
psAMON
MEPIEHIUKYIISIPHO
1 IIJIOCKOCTH

30

Teopema o
MpAMOi
MePIEHIUKYIISIPHO
Y MJIOCKOCTH

31

Ilepnengukymnsap u
HAaKJIOHHBIE!
paccTosHUE OT
TOYKH 10




IJIOCKOCTH,
paccTosiHie OT
MIPSIMOM 10
IJIOCKOCTH

32

[lepnenaukynsp u
HAKJIOHHBIC:
paccTosiHUE OT
TOYKH A0
IJIOCKOCTH,
paccTosiHie OT
IIPSIMOM 10
IJIOCKOCTH

33

[lepnenaukynsp u
HAKJIOHHBIC:
paccTosiHHE OT
TOYKH 10
IJIOCKOCTH,
paccTosiHie OT
IIPSAIMOH 10
IJIOCKOCTH

34

[epnennukynsip u
HAKJIOHHBIC:
paccTostHue OT
TOYKH 10
IJIOCKOCTH,
paccTosiHie OT
IIPSAMOM 10
IJIOCKOCTH

35

Ve B
MPOCTPAHCTBE:
YTOJ MEXIY
psIMOM U
IUIOCKOCTBIO

36

JIByrpaHHBII yroi,
JIMHEHHBIN yron
JIBYTPAHHOI'O yIJia

37

JIByrpaHHsbIil yroi,
JIMHEUHBIN yroi

JIBYTPAHHOTI'O yIJia

38

[lepnenaukynspHo
CTb IIJIOCKOCTEM:
MPU3HAK
MEPIEHIUKYIAPHO
CTH JABYX




IJIOCKOCTEN

39

[lepnengukynsapHo
CTb INIOCKOCTEH:
MIPU3HAK
NEPIEHIUKYIISIPHO
CTH JIBYX
IIJIOCKOCTEM

40

[lepnenaukynsapao
CTb INIOCKOCTEH:
IIPU3HAK
HEPIEHIUKYIISIPHO
CTH JIBYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MIEePIEeHIUKYIIsIpax

42

Teopema o Tpéx
NEepIeHAUKYIIsIpax

43

Teopema o Tpéx
NEPIECHIUKYIAPAX

44

Kontponbhas
paboTa mo TeMam
"[leprieHaUKYISIpH
OCTb IPSIMBIX U
mIockocTen" n
"Y1l MexAy
MPSIMBIMH U
mwiockocTsaMu"

45

IlonsTue
MHOTOTpaHHUKA,
OCHOBHEIC
2JIEMEHTBI
MHOTOI'paHHUKa,
BBITTYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH,
pa3BEépTKa
MHOTOTpaHHUKA

46

[Ipusma: n-
yroibHasi mpu3Ma;
TpaHu U
OCHOBaHUS
MIPU3MBI; IpsiMas U
HaKJIOHHAS
MIPU3MBIL;, OOKOBast




U TIOJTHAs
MMOBEPXHOCTH
MIPU3MBI

47

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuiesienunes u
€ro CBOMCTBA

48

[upamupa: n-
yrojbHas
UpaMuIa, TpaHu
U OCHOBaHUE
MTUPAMU/IBI,
OOKOBas U ITOJHAS
MOBEPXHOCTh
MTHUPaMHU/IBL;
MpaBUIbHAS U
yCeuy€HHas
nmUpamMuIa

49

[IpaBuibHBIE
MHOTOTpaHHUKHU:
MOHSITHE
MIPaBUJIBHOTO
MHOI'OTPaHHUKA;
MpaBUJIbHAS
MpU3Ma U
MpaBUJIbHAS
MUPaMU/JIA;
IpaBUJIbHAS
TpeyrojabHast
nupamuia u
MPaBUIbHBIN
TeTpa’ap; Kyo

50

[pencraBnenue o
MPaBUIIBHBIX
MHOTOTPaHHUKAX:
OKTadIp,
JoJIeKadap U
HKOCadIp.

51

CummMmeTpus B
MPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEIHLHO
TOYKH, PSIMO,
TJTOCKOCTH.
OJIEMEHTHI




CUMMETpHUU B
MApaMHUJAX,
napajuiesenumnesa
X, IPaBWIBHBIX
MHOTI'OTpaHHUKAX

52

Brruncienue
JJIEMEHTOB
MHOTOTPaHHHKOB:
pEOpa, nuaroHany,

YTJIBI

53

ITnomane 60KOBOK
IMOBEPXHOCTH U
TOJIHOM
MMOBEPXHOCTH
IIPSIMOM TIPU3MBI,
Ioniaab
OCHOBaHHM,
TeopeMa o
O0KOBOI
TMOBEPXHOCTH
IIPSIMOM TIPU3MBI

54

[Tnomaas 60KOBOM
MOBEPXHOCTU U
MTOBEPXHOCTH
MPaBUIIbHOMN
MTUPAMH/IBI,
TeopeMa o
IUIoIIa A OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOU
TTUPAMHIBI

55

KonTponbHas
paboTa 1o Teme
"MHororpaHHuku"

56

ITousiTue 06
00BEéMe

57

O06BEM TUpaMuUIbI

58

O06bEM nupamuIbl

59

O0BéM TUpamMuIbI

60

O06BEM TUpamMuIbI

61

O0BEM pU3MBI

62

O0BEM pU3MBI

[N RGN [ T RV R —




63

O0BEM pU3MBI

64

KonTponbhas
pabora 1o Teme
"O06BEMBI
MHOTOTPaHHUKOB"

65

IToBTOpEHME,
0000meHue
cHUCTEeMaTH3alus
3HAHUM.
IToctpoenue
CEUYCHHUI B
MHOT'OTPaHHUKE

66

[ToBTOpEHME,
0000111eHIE
CHCTEMaTH3aLMs
3HAHHH.
Brraucnenue
pacCTOSTHUM:
MEXY IBYMs
TOYKaMH, OT TOUKHU
JI0 TIPSIMOU, OT
TOYKH 10
IIJIOCKOCTH, MEX]TY
CKpEIIMBAO MU
Csl IPSIMBIMU

67

Utorosas
KOHTpPOJIbHAS
pabota

68

[ToBTOpEHME,
0000menne
cHCTeMaTH3aIs
3HAHHH.
Brruncienue
YTJIOB: MEXIY
CKpPEIMBAIOLIIUMHU
CA MPSIMBIMHU,
MEXKIy NIPSIMOU U
IUIOCKOCTBIO,
JIBYTPaHHBIX
YTJIOB, YIJIOB
MEXIY
IUIOCKOCTSIMH

OBILIEE
KOJIMYECTBO

68




YACOB I1IO
[TPOI'PAMME




11 KVIACC

Ne
n/
i

Tema ypoka

KoaunuyecTBo yacoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTH4ec
KHe padoTbl

Jara
H3y4YeH
us

JJIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map:
LICHTP, PaaNYC,
JaMeTp;
IUTOMIAb
HIOBEPXHOCTH
cthepsl

B3anmuoe
pacrosoKeHe
cdepsl n
IUIOCKOCTH;
KacaTelbHas
IUIOCKOCTB K
chepe; momaab
cthepsl

N3ob6paxenue
ctepsl, mIapa Ha
TUTOCKOCTH.
Ceuenus mapa

Hunuuapuyecka
sl IOBEPXHOCTb,
oOpasyromue
HAIUHAPUYECKO
1 IOBEPXHOCTH,
0oCh
MATUHAPUYECKO
1 IOBEPXHOCTHU

Humuuap:
OCHOBaHHS U
OoKxoBas
MTOBEPXHOCTH,
obOpazyromas u
OChb; ILIOIIAb
OOKOBOI U
ITOJTHOM
MMOBEPXHOCTH

N3o0paxkenue
[WJIMHIPA Ha
IJIOCKOCTH.




Pas3séprka
ATUHAPA.
Ceuenus
MAIMHAPA
(TJI0CKOCTBHIO,
napasieabHON
W
MEPIEHIUKYIISP
HOM OCH
AJTUHIPA)

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHYECKOM
MOBEPXHOCTH,
OCh ¥ BEPIIIMHA
KOHHUYECKOM
MMOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIINHA,
obpazyromas u
OCBb; TUIOILIAb
OOKOBOM U
MOJTHOM
MMOBEPXHOCTH

Yceu€HHBIN
KOHYC:
oOpasymomue u
BBICOTA;
OCHOBaHHMS U
OoxoBas
MOBEPXHOCTh

10

N300paxenue
KOHYCa Ha
IUIOCKOCTH.
Pas3séprka
KOHYyCa.
Ceuenus koHyca
(MII0CKOCTHIO,
napajuieJIbHON
OCHOBAHUIO, U
IUIOCKOCTBIO,
MPOXOIAIICH
4yepes3 BEPIIMHY)




11

KomOunanms
TeJ BpaICHUS U
MHOTOTPaHHHUKO
B

12

MHoOrorpasHuk,
OIMCAHHBIN
0K0JI0 cepsr;
ctepa,
BIIMCAHHAs B
MHOTOTpaHHUK
WIH B TEJIO
BpallleHUs

13

ITonsitue 00
00BéMe.
OCHOBHBIE
CBOIiCTBa
00BHEMOB Tel

14

O0BEM
UITHH/IPA,
KOHyCa

15

O0BEM mapa u
I0MIa1b chepsl

16

ITono6HbIE TeIa
B IIPOCTPAHCTBE.
CooTHOIIEHHUSA
MEXITY
IUIOIIAIIMH
MMOBEPXHOCTEM,
00BEMaMu
MMOIOOHBIX TEI

17

KoHntpoibHas
pabota no
temaM "Tena
BpalleHus" u
"O6bemsb! Ten"

18

Bexkrop Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

19

CnoxeHue u
BBIUYUTAHUE
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha
YUCJIIO




21

Paznoxenue
BEKTOpa 1O
TpEM
HEKOMILJIAHAPHBI
M BEKTOpaM.
ITpaBuiio
napauiesenuIe
Ia

22

Pemienue 3amay,
CBSI3aHHBIX C
MPUMEHEHUEM
TpaBuI
JEHUCTBUH C
BEKTOpaMHU

23

IIpsimoyrosbHas
cucrema
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTOpA.
IIpocreiimue
3a/1a4y B
KOOpJMHATaxX

24

VYron mexny
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

25

Brrancnenue
YTJIOB MEXIY
MPSIMBIMHU U

IUIOCKOCTSIMH

26

Koopaunatno-
BEKTOPHBII
METO/I TIpH
perieHun
reOMETPUUYECKHU
X 3a7a4

27

KonTponbshas
pabota o Teme
"BekTopbl
KOOPJIMHATHI B
npocTpaHcTae"

28

[ToBTOpEHHUE,




00001IeHNE U
CHCTEMATH3AIIHS
3HAHUH.
OcCHOBHBIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpEHME,
00001IeHNE U
CHCTEeMAaTH3alHs
3HAHUH.
OcHOBHBIE
burypsl, GakTsi,
TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEHME,
00001meHue u
CHCTEMAaTH3aIIH
3HaHWM. 3ama4yn
TJIAHUMETPUH U
METOJIBI UX
pereHus

31

IToBTOpEHME,
00o0011eH1e U
CUCTEMaTH3aLMs
3HaHUU. 3aJaun
IUTAHUMETPUU U
METOJIbI X
peleHus

32

[ToBTOpEHUE,
00001IeHNE U
CHCTEMATH3AIINS
3HAHUM.
OcHOBHBIE
burypsl, GakTsl,
TEOpPEMBI Kypca
CTEPEOMETPUU

33

Hrorosas
KOHTPOJIbHAS
pabota

34

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3AIIHS
3HAHUI




OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






