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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kkypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABIABISIEMBIX K MAaTeMaTHUY€CKOMY OOpa30BaHUIO, M TPaJMIIMMA
poccuiickoro oopazoBanus. Peanuzaius nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO U TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe ydueOHOTO Kypca reoMeTpuM Ha YPOBHE CpEIHEro o0Imiero oOpa3oBaHUS
00yCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBHIO METANpPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB
oOy4yeHHsT TeOMETpUM B  HANPaBICHUM JIMYHOCTHOTO  Pa3BUTHS  OOydYarommxcs,
dbopmupoBanus (QYHKIIMOHATBLHONM MAaTEeMaTUYECKOM TPaMOTHOCTH, H3Y4YEHUS APYrUX
y4eOHBIX JUCHUIUIUH. PazBuTHe y 00ydaromuxcsi MpaBUWIbHBIX MPEICTABICHUNH O CYIITHOCTH
U MIPOUCXOKJICHUH T€OMETPUUECKUX a0CTpaKiuii, COOTHOIICHUU PEaIbHOTO M MACAIbHOTO,
XapakTepe OTPaXKEHUs MATEMATHYECKOM HAYKOM SIBJICHUM M NPOLECCOB PEATBHOTO MHPA,
MECTE€ T'€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B TPAKTHKE CIOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
yUaluxcsi, a TakKe KauyeCTB MBIIUICHHS, HEOOXOAUMBIX IS aJalTalii B COBPEMEHHOM
oO1uiecTBe.

I'eomeTpust siBiIsIETCS OAHUM M3 0A30BBIX IMPEAMETOB HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHuUsl, TaK KaK 00ECIeUnBaeT BO3MOKHOCTh U3YUCHUS KaK JUCHUILUIMH €CTeCTBEHHO-
HAaYYHOU HAIPaBICHHOCTH, TAK U TYMaHUTAPHOU.

Jlornyeckoe MbIUIeHHE, (POPMUPYEMOE MPU UIYYCHUH OOYHAOIIUMUCS TMOHITHHHBIX
OCHOB T€OMETPUU U MOCTPOCHUM IIEMOYKU JIOTMYECKHX YTBEP)KICHHN B XOAE PEIICHUs
reOMETPUYECKUX 3a/a4, YMEHHE BBIJIBUTATh U OMPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
WCMOJIB3YIOTCS TIPU PEUICHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YACTHOCTH U3 Kypca
bu3uKH.

YMeHue OpUEeHTHPOBATHCA B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
00J1acTsIX NEeITeNbHOCTH YesioBeka. OpueHTalusl YyeJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJIMMOE YCIIOBHE €Tr0 COLMAIBHOTO OBbITHA, (hopMa OTPaXKEHUSI OKPYKAIOIIETO MU,
YCJIOBHE YCIICIIHOTO TIO3HAHWSI U AaKTHUBHOTO MpeoO0pa3oBaHUsl JIEUCTBUTEIHLHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU 00Opa3amMu OOBEIMHSAET pa3Hble BUABI YYCOHOU W
TPYIOBOH JEATEIBHOCTH, SIBISETCS OJHUM U3 MPO(HECCHOHATHFHO BaXKHBIX KAYECTB, TOITOMY
aKTyajibHa 3a7a4a (GOpPMUPOBAHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOT'O MBIILICHUS Kak
Pa3HOBUHOCTH OOPA3HOTO MBIIUICHUS — CYIIIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K
MPAKTUYECKON JEATETbHOCTH 10 MHOTUM HaIlPaBIICHUSIM.



[lenp ocBoeHust mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOIICKYJIBTYPHOE pPa3BUTHE OOYYArONIUXCS Yepe3
o0ecrieueHre BO3MOXXKHOCTH  TPHUOOPETEHUS W HUCIOJIB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NPOJIOJDKEHUST 00pa30BaHUsl 10 CIEHUAIBHOCTSM, HE CBSI3aHHBIM C  IPHKIAIHBIM
UCTIOJIh30BAHNEM T'€OMETPHUHU.

[IporpamMMa mo reomeTpuu Ha 6a30BOM YpOBHE TpeAHA3HAYCHA I O0YyJaronuXcs
CpeIHEH IIKOJbI, HE WCIBITHIBABIINX 3HAYMUTENBHBIX 3aTPYyJIHCHUN HAa ypPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpazom, oOydaroniuecs: Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0Ire MaTeMaTUYeCKHe YMEHUS, CBSI3aHHBIE CO CICIU(PUKON TeOMETPUUA U HEOOXOIMMEIE
IJIsL )KA3HA B COBpPEMEHHOM oOrmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTH U3YUYHUTh
reoMeTpuro Ooyiee TIyOOKO, €ClM B JalbHEHIIEM BO3HHUKHET HEOOXOIUMOCTh B
reOMETPHUYECKUX 3HAHUAX B MPO(ecCHOHATEHON e TETHHOCTH.

JIoCTIoKeHHEe  IeTM  OCBOCHHS ~ NPOTPAMMBI  OOCCIICUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpuopuTeTHBIMH 3aadamMu OCBOCHHS Kypca «[eometpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opmHpoBaHWE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOH KYJIbTYPHl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BOKHECHIIIMX MaTeMaTHYCCKUX MOJCIAX, IO3BOJIAIONIMX OIMCHIBATH W HW3y4YaTh
pa3HbIC SIBJICHUS OKPYKAIOIIIETO MUPA;

e (opmupoBaHNE YMEHUS PACIIO3HABATh HA YepTEXaxX, MOJEISIX U B peaTbHOM MHUPE
MHOTOTPAaHHHUKH U TEJIa BPAIICHUS,

e OBJAJICHUE METOJAMH pCEIIEHUS 3aJad Ha TMOCTPOCHHUS Ha H300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHME YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATHSMHA O MHOTOTPaHHUKAX U
TEJIaxX BPAICHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBIIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 337a4; (HOPMUPOBAHUE YMCHHUS
NPOBOJIUTh  HECJIIOKHBIC  JIOKAa3aTeJbHBIC PACCY)KICHHsI B  XOJC  PCIICHHUS
CTEpEOMETPUIECKHUX 33/1a4 U 33]1a4 C MTPAKTHUYECKUM CO/ICPKAHUEM;

e pa3BUTHE WHTCIUICKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0OydJarommxcs,
NO3HABATCIIbHOM  aKTHBHOCTH, HCCJICAOBATEIbCKUX  yYMCHHH, KPUTHYHOCTH

MBIILJICHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacmo3HaBaTh ~ MPOSBICHUS  TEOMETPUYECKUX  TOHITHH,  OOBEKTOB M

3aKOHOMEPHOCTEH B PEAJbHBIX XU3HEHHBIX CUTYalMsIX W IIPU U3YYEHUH APYTUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
dopMynMpoBaTh UX Ha SA3BIKE F€OMETPUU M CO3[aBaTh N€OMETPUUECKHE MOJCIIH,
IPUMEHATh OCBOCHHBIM TE€OMETPUYECKMM ammapar i pEeIIeHHUs] IPaKTUKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH W  OLEHMBATH  IIOJYyYECHHBIC
pEe3yJbTaThI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
NO3HaHMs, W ONpelNeNEHHbIM OOpa3soM OpraHW30BaHHas paboTa HaA HUMH, 4YTO
CIOCOOCTBYIOT PA3BUTHUIO JIOTMYECKOIO U MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenue OTHAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUs, TO €CTh
TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEAMETHO-IPAKTHUECKON
NEATENbHOCTH. Pa3BUTHE IIPOCTPAHCTBEHHBIX IIPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU IPOBOJUTCS 3a CYET PELICHHA 33Jad Ha CO3JaHHME IPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMH oOpaszamu. Co3manme obOpasa
IIPOBOJIUTCS C ONIOPOM Ha HAIJISIHOCTh, a OIEpUpPOBaHUE 00Pa30M — B YCIOBHUSAX OTBIICUEHUS
OT HAIJSIAHOCTHU, MBICIIEHHOTO U3MEHEHUS €70 UCXOJHOTO COJAEPIKAHMSL.

OcHoBHBIE cofepxaTenbHble JUHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«Muororpanaukn», «lIpsmbple M TUIOCKOCTM B NPOCTPaHCTBE», «Tema BpalieHUs»,
«BeKkTopsl MW KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTUUYECKUX YMEHHU
pacnpenensercsa He TOJIbKO IO COJIEep)KaTelIbHbIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha
YpOBHE CPEJHET0 00111ero 00pa3oBaHMUs.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM MO0 rojaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHHE T€OMETPUUYECKUMH IMOHSATUAMH W HABBIKAMH OCYIIECTBIISIIOCH
MOCJIEOBATEIBHO U MOCTYNATENbHO, C COOJIIOIEHUEM IPUHLIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIWCh B OONIIyI0O CHUCTEMY TIE€OMETPUUYECKUX IPEJICTaBICHUN
oOyJaroluxcs, pacupsis 1 yriayosss e€, o00pa3ys IpOUYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuyenne reometpun otBogutcs 2 yaca B Henemo B 10 knacce u 1 yac B Henemnio B
11 knacce, Bcero 3a Ba rojga ooy4denus - 102 y4eOHbIX Haca.
COILEPKXAHUE YYEBHOTI' O KYPCA

10 KUIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC MOHSITUS CTEPEOMETPUU. ToOuKa, MpsAMas, MNIOCKOCTb, MPOCTPAHCTRBO.
ITonarrne 00 aKCHOMATHYECKOM ITOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPECOMETPUU M
CJICJICTBUS U3 HUX.

BzanmHoe pacnonokeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapalyIeIbHbIE
M CKpemnuBarommecs mnpsambie. [lapamienbHOCTh NPSIMBIX U INIOCKOCTENW B MPOCTPAHCTBE:
MapajyieNIbHbIE MPSIMBIE B MPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MPSIMBIX; MApPaAIIEIbHOCTh
MNpSAMON M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMU; YTOJI MEXKIY MNPSIMBIMHU B
NpocTpaHcTBE. llapaJuleNnbHOCTh IUIOCKOCTEW: TMApAJUICIbHBIE TIJIOCKOCTH; CBOMCTBA



napajuleNbHBIX TIocKocTel. [lpocTeifmme mnpocTpaHcTBEeHHBbIE (GUTYpPHl Ha IJIOCKOCTH:
TeTpa’p, KyoO, mapajuieNenumnen; noCTPOCHUE CEUSHUI.

IlepneHaAuKYISIPHOCTE  NPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISPHBIE MpsSMbBIE B
POCTPAHCTBE, IPSMBIE MapajUICJIbHBIE W IEPHEHAMKYJSAPHBIE K IUIOCKOCTH, NPHU3HAK
IIEPIICHIUKYJSIPHOCTH NPSMOM M IUIOCKOCTH, TEOpemMa O IMPSAMOW NEPHEHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOM U INIOCKOCTBIO; ABYTPAHHBIA yroJ,
JIMHEHHBIN yrosa ABYTpaHHOTo yria. [IeprneHauKyasap U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH
70 IJIOCKOCTH, PAaCCTOSIHUE OT MPSMOM /0 IUIOCKOCTH, MPOEKIUs (UIYpbl Ha IIOCKOCTb.
IlepneHaAuKYISIPHOCTD TUIOCKOCTEH: NPHU3HAK IEPHEHIAUKYJSIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX MEepNEHAUKYIISIPax.

MHoOrorpaHHuKHU

IloHsiTHE MHOTOIpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHMKA, BBIIYKIBIE MU
HEBBINYKJIBIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma;
IPaHM M OCHOBaHUSA TMPU3MBL, MpsAMas W HAKJIOHHAs NPU3MbI; OOKOBas W IOJIHAS
IIOBEPXHOCTh Ipu3Mbl. [lapamenenunen, mnpsAMOYroNbHBIM NapaJuICICIUNE] W €ro
cBoiicTBa. [lupamupaa: N-yronbpHas mupamuaa, TPaHd U OCHOBaHUE MUPAMMJBI; OOKOBas W
IIOJIHAsI TIOBEPXHOCTh IMUPAMU/IbI; MPABUIIbHASL U YCEUEHHAs NUPAMUAA. DJIIEMEHTHI IIPU3MBI
u nupaMuibl. [IpaBuiapHbIE MHOTOIPaHHUKH: IIOHATHME IIPAaBWJIBHOIO MHOIOIDAHHUKA;
IpaBWJIbHAs IIpU3Ma M IIPAaBWIbHAs IHPAMHUIA; NPABUJIbHAs TPEYroJIbHAs MHUPaMHUAA U
MpaBWIbHBIN TeTpa’rap; KyO. lIperncraBieHrne o NMpaBWIBHBIX MHOTOTPaHHUKAX: OKTadJp,
nojeka’ip ¥ ukocasap. CeueHust IpU3Mbl U IUPAMHUAJIBI.

CummeTprst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSMOM, INIOCKOCTH.
DNeMEHThl CHMMETPHUH B IMPAMHUJIAX, ITapajuIeIenuIe ax, IPaBUIbHbIX MHOTOIPAaHHHUKAX.

Boluucienue 5>71€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriael. Iliomanb
OOKOBOW TMOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPAMOW MPU3MBI, IJIOLIAAbL OCHOBAHWA,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MpsAMON Tpu3Mbl. [Lmomianb GOKOBOM MOBEPXHOCTH U
[IOBEPXHOCTH IPAaBWIBHOW NUpPaMUIbI, TEOpeMa O IUIOIMAAM YCEYEHHOM IMPaMUJBI.
[Tonstue 06 06bEMe. OOBEM TUpaAMUJIBI, TPU3MBL.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOUIEHUSI MEXAY IUIOMAASMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

11 KUIACC

Tesa Bpamenus

Hunuuapuueckass MOBEPXHOCTb, 0Opa3ylolMe LHJIMHIPUYECKOW IMOBEPXHOCTH, OCh
UUWJIUHAPUYECKOH moBepxHOCcTH. [lunuHap: ocHoBaHuss W OOKOBask MOBEPXHOCTD,
oOpasyrolias U 0Ch; IJIONaah OOKOBOM U MOJHOU MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolIie KOHUYECKON MOBEPXHOCTH, OChb U BEpIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHMe M BepiuuHa, 00pasyromias U OCh; IUIOUIalb
OOKOBOI M MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolIle U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.



Cdepa u map: ueHtp, paauyc, IdaMeTp; IUIOMAAb MOBEepXHOCTH cdepbl. B3anmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb cheps.

N3o00pakeHue Tes BpalleHus Ha MIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KomMOuHanuu Ten BpallleHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOTPAaHHUK, WIH TEJIO BpallleHusI.

[Tousitue 06 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IPsIMOYTOJILHOTO MapajuieNienumena u cieacTusa u3 He€. O0beM umMHIpa, Konyca. O0bEM
miapa v miomaab chephl.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOIIECHUSI MEXAY IUIOMIAASMHU TOBEPXHOCTEH,
00bEMaMH MOAOOHBIX TEN.

Ceuenust uuinuHapa (TapauieibHO U MEPIEHAMKYJSIPHO OCH), CEUEHHUsI KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIUHY), CEUCHHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd W B mpocTpaHcTBe. CIOKE€HHWE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKCIo. Pa3ioxeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[TpaBuio napamienenunena. Pemenne 3aga4, cBI3aHHBIX C TPUMEHEHHUEM MIPaBUII IEHCTBUIN
¢ BekTopamu. [IpsiMmoyronbHas cuctemMa KOOpauHaT B pocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3agaun B KOOpAUHATAX. YTOJ MEXIy BekTopamu. CKajlsipHOE MPOU3BEACHUE
BEKTOPOB. Brruncienne yrioB Mexay MpsIMbIMU H TUIOCKOCTSIMH. KoOpInHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU TeOMETPUICCKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATDBI

JINMYHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS IMPOTPaMMbl yUeOHOro mpeameTra «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxxpanckoe BocMTaHue:

c(hOPMHUPOBAHHOCTBIO TPAXJAHCKOW TIO3UIHMKM OOYyYaromierocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHUUCKOTO OOIIecTBa, MPEICTABICHUEM O MaTeMaTHYeCKUX
OCHOBax (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TpakaaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHUEM B3aUMOJIEUCTBOBATh C COLUAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUU C UX PYHKIMUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHUICKON TPaXTAHCKOM HICHTUYHOCTH, VYBaXEHUS K
MpOUIJIOMY M HACTOSIIIEMY POCCUMCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUSAM POCCUMCKHMX MAaTEMaTHUKOB W POCCHUMCKOM MAaT€MaTHU4YECKOM IIKOJbI, K
HCIIOJIL30BAHUIO ATUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, OTHUYECKOIO TMOBEJACHHS, CBSI3aHHOTO C IMPAKTUYECKUM
MPUMEHECHUEM JTIOCTHXKEHUM HAYKH U JE€ATEIBbHOCTBIO YYEHOTO; OCOZHAHUEM JIMYHOTO BKJIa1a
B ITIOCTPOCHHE YCTOWYHUBOTO Oy IyIIETO.



JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHMEM K MHPY, BKIIOYas OCTETHKY MaTEeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyKIEHUH; BOCHPHHUMYHUBOCTBIO K
MaTEMaTHYCCKUM aCIIeKTaM Pa3JIMYHbIX BHJIOB HCKYCCTBA.

du3nueckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHUS TNPUMEHATh MaTeMaTHYECKHME 3HAHHWS B HWHTEpecax
3JI0pOBOT0 M 0€30IMacHOTr0 00pa3a JKM3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoc mHTaHWE, COAJAaHCUPOBAHHBIH PEKHM 3aHATAH W OTIbIXa, pPETYJSIpHAS
(¢u3uYecKas aKTUBHOCTD); (PM3MYECKOTO0 COBEPIICHCTBOBAHUS, NMPU 3aHATHIX CIOPTHUBHO-
037I0POBUTEIHHON AEATETHHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3InYHbIM
chepaM mpodeCcCHOHANBHOW JICSATCIIBHOCTH, CBSI3aHHBIM C MaTeMaTHKOW H €
MPWIOKEHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccun
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOPa30BaHWIO Ha TMPOTSDKCHHHM BCEH JKHU3HWU;
TOTOBHOCTBIO K AKTHUBHOMY YYAacCTHIO B PEIICHUH NPAKTHUUYCCKUX 3a7ad MaTeMaTHYeCKOM
HaIpaBJICHHOCTH.

IKO0JI0rnYecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO IKOJIOTHUECKONW KYJIbTYpPbhl, TOHUMAaHUEM BIUSHUS COIHATLHO-
PKOHOMHMYECKHX TPOILIECCOB Ha COCTOSHHE MPUPOJTHOM U COIMATIBLHOM CPEIbl, OCO3HAHUEM
I00aJbHOIO  XapakTepa »JKOJIOTHYECKMX IMpoOJIeM; OpHUEHTalueld Ha MPUMCHCHHUE
MaTeMaTHYECKUX 3HAHMM IS peIIeHWS 3aJa4 B O00JIACTHM OKPYXKAIOIIEH CpeJibl,
MJJAHUPOBAHMSI TIOCTYIIKOB M OIIGHKHM WX BO3MOXHBIX ITOCJICICTBHHA IJIsT OKPYKAIOIICH
Cpepbl.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM W OOIICCTBEHHOW MPaKTHUKH, MOHUMAaHWEM MaTeMaTHUYeCKOW HAyKh Kak
chepsl YEJTOBEUYECCKOW NEATEeTLHOCTH, JTAllOB €€ Pa3BUTHS M 3HAYUMOCTH IS PAa3BUTHS
[IMBWJIM3AINH; OBJIAJCHUEM S3BIKOM MATEMATHKA W MaTeMaTHYEeCKOW KyJIBTYpOH Kak
CPEICTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYIIIECTBIISATh MPOSKTHYIO U UCCIIEIOBATEIIbCKYIO
NeATEeIIbHOCTh MHANBUIyaIbHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE  PE3yJIbTaThl  OCBOCHHMSI  NMPOTPaMMbI  Y4EOHOTO  TNpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCS OBJAJCHUEM YHHUBEPCATbHBIMU HO3HABAMETbHBIMU
0elCmBUAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OeLiCMEUAMY,  VHUBEPCATbHLIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvnvlie noznasamenvuvle Oeticmsus, o0becnewusaom @Gopmuposarue
0a308bIX KOCHUMUBHLIX — NpPOYecco8 obyuarowuxcs (oceoenue Memooo8 NO3ZHAHUSA



OKpYHCAIOUWe20 MUpa, NpUMeHeHUe JI02UYeCKUX, UCCIe008amMeNbCKUX Onepayuti, yMeHui
pabomams ¢ ungopmayueti).
Ba3oBble Jijornyeckue 1eiicTBHA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU MaTeMaTUYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUN MEXIYy NOHATUIMU; POPMYITUPOBATH OMPEICICHUS
MOHSTUH; YCTAaHABIMBATH CYLIECTBEHHBIN MPU3HAK KIaCCU(pUKALIMN, OCHOBAHMS IS
0000IIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (OPMYIUPOBATh U NPe0OPa30BBIBATh CYKJICHUS: YTBEPAUTEIbHBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHUE; YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHUBOPEYMUS B
(dakTax, MAHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX; MpEAJiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOJIBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTUYECKHX YTBEP KICHHM
(OpsiMble M OT MPOTUBHOTO), BBICTPAWBATh apryMEHTALUIO, IPUBOJUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

BbIOMpaTh CHOCOO penieHus: yuyeOHOM 3a1ayM (CpaBHHMBATh HECKOJBKO BAPUAHTOB
penieHus, BbIOMpaTh HauOoliee MOAXOIAIIMH C YY4ETOM  CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrlIe ucciieqoBareLCKHe J1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIIEIOBATEIbCKANA WHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh ~ BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  MPOOJIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, ApPTyMEHTHPOBATH
CBOIO TTO3UIIAI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIECIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00beKTaMHu, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOSITENIbHO  (pOpMYJUPOBaTH OOOOIIEHUST ¢ BBIBOJALI 1O pe3yjbTaTaMm
MpOBEAEHHOTO  HAONIONCHUWS,  WCCIEIOBaHMs,  OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh  BO3MOXKHOE  pa3BUTHUE TIpoliecca, a TakkKe BBIJIIBUTaTh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISATH Je(UIIUTH HHGOPMAIINH, JTAHHBIX, HEOOXOAUMBIX JJIi OTBETAa HA BOTPOC
U IS pelIeHUs 3a1a4H;

BbIOMpaTh HMHPOPMAIIUIO M3 HWCTOYHWKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATh HH(OPMAITHIO PAa3IMYHBIX BHIOB U (hopm
IIPE/ICTaBIICHNUS,

CTPYKTYpUpOBaTh HMHGOPMAIHMIO, TMPEACTABIATh €€ B pPa3IuYHbIX (dopmax,
WJUTIOCTPUPOBATH TpapruecK;



2)

OLICHHMBATh HAAEKHOCTh MH(GOPMALMU MO CaMOCTOSTENHFHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.
Yuuseepcanvnoie KOMMYHUKAMUEHDbIE oeticmeusl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo1enue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJCHHUS B COOTBETCTBUHU C YCIOBUSIMH H
HEJISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHHUS 1O XOJy peIIeHUs 3a7ayu,
KOMMEHTHUPOBATh NOJyYEHHBIN pPe3yJIbTaT;

B XoAe OOCYXIEHHUsS 3a/JaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMBbl, pelIaeMOM 3a7aud, BbBICKA3bIBaThb HWJIEH, HAILICJICHHBIE HA ITOUCK
pEelIeHUs; COMOCTaBISATh CBOU CYXKIEHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jiMuMe W CXOJICTBO IMO3MIIMHA; B KOPPEKTHOU ¢opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3ydbTaThl PEIICHUS 3a/ayd, OSKCIEPUMEHTa, HWCCIEI0BAHMUS,
MIPOEKTA; CAMOCTOSITENBHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C YYE€TOM 3ajad
IPE3EHTALNUN U 0COOEHHOCTEN ayTMTOPUH.

CoTpyaHuiecTBo:

MMOHUMATh U HUCIIOJIb30BATh MIPEUMYILECTBA KOMAHIHON Y UHJMBHUIyaJIbHOU PabOTHI
IpU PEIICHUH YYEOHBIX 3a/lay; MPUHUMATh LEIb COBMECTHOM JE€ATEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3allMi0 COBMECTHOW paboOThl, pacHpenesiarTh BHAbI padoT,
JIOTOBapUBaThCs, 00CYXJaTh MPOIECC M pe3ysbTaT padoThl; 00001aTh MHEHUS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TpyHHoBbIX QopMax padboTel (0OcCyXaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U MHBIE); BHIINOIHITH CBOIO YAaCTh pa0OThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMH YI€HAMU KOMaH/bl; OLICHUBATh KAYECTBO CBOErO BKJIAJa
B OOmMI MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aUMOJEHCTBHS.

3) Vuusepcanvuvie pecynsamuenvle Oeciicmeus, obecneuusaiom Gopmuposamue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranusamnus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus ¢ y4ETOM
UMEIOIIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apTyMEHTHPOBAThH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW HH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMH IIO3HABATEIbHOM pe(dIIeKCHH KaK OCO3HAHHUS COBEPIIacMBIX
JEUCTBUNA M MBICIUTENBHBIX MPOIECCOB, MX PE3YyIbTaTOB; BIAJETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3ysibTaTa PEUICHUS MaTeMaTUYEeCKON
3aJ1a4u;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NpPU PEUICHUM 3aJ]1a4H,
BHOCHUTHh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICGHWBATh COOTBETCTBUE pE3yibTaTa IEIU WU YCIOBUSAM, OOBSCHATH TPUYUHBI
TOCTIKCHUSI WM HEAOCTIDKCHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBath NOHATUAMU: TOUKA, TIPSIMAst, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HHUX NPHU PEHICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMHU: TAPAJUICTBHOCTh U MEPHEHAUKYSIPHOCTh MPSMBIX U
IIJIOCKOCTEH.

KnaccudunupoBaTe B3aMMHOE pacioio;KEHUE MPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBarh TOHATUSMHU: JBYTPaHHBIA YIroJl, TpaHU JBYI'PAHHOTO YrIia, pedpo
ABYTPAHHOTO YTJIa; TMHEWHBIN YToJl ABYTPAaHHOTO YIJia; TpaJayCcHas Mepa ABYTPAHHOTO YyTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BBITYKJIBIH ¥ HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHhl MHOTOIPAHHUKA, TIPABWIIBHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTUpamMua; Mpu3Ma, IpsiMOYTOJIbHBIH
napajuienaenunen, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS HJs KiIaccuuKammu
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; IPABUIBHBIC MHOTOTPAHHUKH, NPSIMBIC H
HAKJIOHHBIC PU3MBI, TAPAIIJICICTUIIC]IbI ).

OmnepupoBaTh NOHATHIMU: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CtpouTh ceuyeHUs] MHOTOTPAHHHUKOB METOJOM CJIEOB, BBITIONHATH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaum Ha HaXOXJIEHHE TE€OMETPUYECKMX BEJIWYMH [0 o0pa3laM WiIH
aNropuT™MaM, MPUMEHSSI M3BECTHBIE AHATUTUYECKUE METOJbI MPH PEIICHUH CTaHIApTHBIX
MaTEeMaTHYECKHUX 3a]a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIINMUCS TIPSIMBIMHU.

Pemarp 3amaum Ha HaXOXJICHHE TE€OMETPUYECKUMX BEIUYMH MO oOpaslaM WiId
aNropuT™MaM, MPUMEHSSI M3BECTHBIE AHATUTUYECKUE METOJbI MPH PEIICHUH CTaHIApTHBIX
MaTEeMaTHUECKUX 3aJa4 Ha BBIUYUCIICHHE YIJIOB MEXIy CKPEIIMBAIOIIUMUCSA TMPSMBIMH,
MEXIy TMPSAMOH U MIOCKOCTHIO, MEXKY IIOCKOCTSMH, ABYTPAHHBIX yTJIOB.

Brerancnate 00bEMBI U TUTOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMua)
C mpuUMeHeHHeM (OpMyJl; BBIUUCIATH COOTHOIICHHUS MEXAY IUIOMIAIMU TMOBEPXHOCTEH,
00BEMaMu MOA0OHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHITHSIMH: CHMMETPHsI B TMPOCTPAHCTBE; IEHTP, OChb U IUIOCKOCTH
CUMMETPUH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekars, npeoOpa3oBbIiBaTh M HMHTEPOPETUPOBATH  HMHMOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.



[Ipumenaty reomerpudeckue (aKThl IS PEHICHHUS CTEPEOMETPHUYECKUX 3ajad,
MIPEANOIATAOIINX HECKOJIBKO IIar0B PEIISHNUs, €CJIM YCIOBUS MPUMEHEHHUS 3aIaHbl B SIBHOM
dhopme.

[TpuMeHsITh TpOCTEiIIIe TPOrPaMMHBIC CPEJICTBA M AIEKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoANTE TPUMEpPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TPHUPOAEC W IKHU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB TE€OMETPUH B HICKYCCTBE.

[TpuMeHsITh MOJTydeHHBIC 3HAHUS Ha TMPAKTUKE: aHAJM3UPOBaTh peajbHbIe CUTYAIllUU U
NPUMEHATh W3YYCHHBIC TMIOHSATHUS B TIPOIlECCe IOMCKAa PpEHICHUS MaTeMaTHYeCKU
chOpMyTUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEATHHBIC CUTYaIlUU Ha S3BIKE TEOMETPHH,
HCCJIEI0OBATh MIOCTPOCHHBIC MOJICIIN C UCITOJIb30BAHUEM T€OMETPUUICCKUX TTOHITHI U TEOPEM,
ammapara anreOppl; pemiaTh MPaKTUYECKHE 3a/add, CBS3aHHBIE C HaXOXKICHUEM
TC€OMETPUUYECKUX BEIINYHH.

11 KUIACC

OnepupoBaTh  TOHATHSAMHU:  IWUIMHAPWYECKAs  IMOBEPXHOCTh,  OOpa3yroIIHe
MWIMHIPHYECKON TIOBEPXHOCTH; IIIMHAD;, KOHHUYECKash TMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; chepruueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHIMH: MIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BRICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boraucisate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEN TEIl BPAIICHUS, TEOMETPUIECKUX TN C
puMeHeHueM (HopMyII.

OnepupoBaTh NOHITHSAMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy M OMHUCAHHBINA OKOJIO
cdepsl; cdepa, BMCaHHAs] B MHOTOTPAHHUK WIIH TEJIO0 BpaICHUS.

BBIYUCHATE COOTHOIICHUS MEXY TUIOMIAIIMH IMTOBEPXHOCTEH U 00bEMaMH MOJOOHBIX
Te.

N3o0pakath m3ydaembie (UTYpPHI OT PYKH W C TPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.

N3Bnekars, UHTEPIIPETHpOBaTh W mpeolOpa3oBeiBaTh  HHpOpMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO HA YEPTEKaX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BoIONHATE IEWCTBUSI CIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YHCIIO, 0OBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIa1af0T.

[IpumeHsTh NpaBuiIo napasuiesienuIena.



OnepupoBath MOHATUSMU: JEKAPTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYJIh
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY BEKTOPaMH, CKAIAPHOE
HPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBI.

HaxomuTe CymMMy BEKTOPOB W TIPOHM3BEICHHE BEKTOpa Ha YHCIO, YroJd MEKIY
BEKTOpPaMH, CKaJIIPHOE MPOM3BEACHHE, PACKIabIBaTh BEKTOpP IO JABYM HEKOJUTHHEAPHBIM
BEKTOpaM.

3amaBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpuMensaTh TeoMeTpuueckne (aKTbl I8 PEIICHUS CTCPEOMETPUYCCKUX —3ajad,
HPEANOIAraoIuX HECKOIBKO MIAaroB PEUICHHS, €CIIM YCIIOBUS IPUMCHEHHS 3a/1aHbl B IBHOM
dopme.

Pemarp mpocTeiiue TeOMETpHYECKHE 3aJayd HAa INPUMEHCHHE BEKTOPHO-
KOOPJWHATHOTO METOJIA.

Pemrate 3amaum Ha JTOKA3aTENILCTBO MATEMATHYCCKMX OTHOIICHUA M HAXOXKICHHE
TCOMETPHUYCCKUX BEJIMYUH 1O oOpas3liaM WIH ajJroOpuTMaM, HMPUMEHSS HW3BECTHBIE METObI
IIPH PEIICHUN CTAaHIAPTHBIX MaTEMaTHYCCKHX 3a]1ad.

[TpuMeHsITh TPOCTEHIIIE IPOrPaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI TIPY PEIICHUN CTEPEOMETPUICCKHX 3a7ad.

[TpuBOIUTE, TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTCH B MPUPOJEC M IKU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB I'E€OMETPUH B HCKYCCTBE.

[TprMEHSITh MOJTyYeHHbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh pealbHBIC CHUTYaIlUH U
NPUMEHATh HW3YYCHHBIE TIOHATHS B TIPOLECCE TIOMCKA PEIICHUS MaTeMaTHYeCKU
chOopMyIIMPOBAaHHOHN TIPOOJIEMBI, MOACIUPOBATh PEATBHBIC CHTYAIlMH Ha SI3bIKE TEOMETPHUH,
HCCJIEIOBATh MIOCTPOCHHBIC MOJICIH C UCITOJIb30BAHUEM I'€OMETPHUYECKUX TIOHATHH U TEOPEM,
ammapara anreOpel; pemarh MPaKTHYECKHE 3aJadyd, CBSA3aHHBIE C HaXOXJICHHUEM
TCOMETPHYCCKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB
JJ;_)H HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Beero KouTposbHbIe TpakTHueckue
padoTshI padoTsbI

1 Beenenue B ctepeoMeTpuio 10
2 [IpsimMbIe 1 TIIOCKOCTH B TTpocTpaHcTBe. [TapamienbHOCTh IPSAMBIX U TIIOCKOCTEH 12 1
3 [lepneHIuKyISIpHOCTD NPSAMBIX U IIIOCKOCTEN 12
4 Vsl Mexay NPSMBIMU U IJIOCKOCTSIMU 10 1
5 MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHUE: CeUeHUSs, PACCTOSIHUS U YTJIBI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KounyecTBo yacoB
Ne ni/m HaumenoBaHue pa3ieioB U TeM NPOrPamMMbl Beero KoHTpoJibHbIE IIpakTHyeckue
padoThI padoTshI

1 Tena BpaieHus 12
2 OO0BEMEBI TET 5 1
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU T 7 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB
Ne Jara
. Tema ypoka Beero Konrpoabubie IIpakruueckue —
padoThI padoTshI
OCHOBHBIE MIOHATHSI CTEPEOMETPUH: TOUKA, IPAMasi, IJIOCKOCTb,
1 npoctpancTBo. [IpaBuia n300pakeHust Ha PUCYHKAX: U300paKEHHS 1
IJIOCKOCTEH, MapaljiesIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHbI
OTpe3Ka
5 [TonsaTus: nepecekaronecs MIOCKOCTH, EpeceKaroLecs mpsamas 1
U TJIOCKOCTb
3 [TonsaTus: nepecekaronecs MIOCKOCTH, epeceKaroLecs mpsamas 1
U TJIOCKOCTb
4 3HAKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTekKax
5 HauanbHble cBefieHUs 0 KyOe U upaMuie, X pa3BEPTKU U MOJIEIH. 1
CeueHust MHOTOTpaHHUKOB
5 HauanbHble cBefieHUs 0 KyOe U upaMuie, X pa3BEPTKU U MOJIEIH. 1
CeueHust MHOTOTpaHHHUKOB
7 [TonsATHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPHUH: 1
AKCHOMBI CTEPEOMETPUH H CIECICTBHS U3 HUX
8 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
9 [TonsATHE 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
aKCHMOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
10 [TonsATHE 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUH: 1
aKCHOMBI CTEPEOMETPUH | CIECJCTBHSI U3 HUX
1 B3auMHoe pacronoxxeHne npsMbIX B IPOCTPAHCTBE: 1

MEPpCCCKArIMNECH, MapaJlJICJIbHBIC U CKPCIIUBAOIIUECCA ITPAMBIC




[TapamienbHOCT IPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaJIEIbHOCTh TPEX 1
MPSIMBIX

13 [TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: 1
[MTapannenbHOCTh TPSIMON U TNIOCKOCTH

14 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU 1

15 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE 1

16 VYroa Mexay npsSMbIMU B IPOCTPAHCTBE 1

17 [TapaniensHOCTh TVIOCKOCTEMN: MapaliebHbIE TIOCKOCTH 1

18 CBoiicTBa napajjIeNbHbIX INIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTU: TETPAdIP, 1
KyO, apaJjuiesenumnes

20 [TocTpoeHue ceueHuit

21 [Toctpoenue ceuenuii

99 KonTponbhas padota no teme "lIpsimMble 1 MII0CKOCTH B 1
npoctpanctie. [lapamienbHOCTh NPSIMBIX U MIIOCKOCTEH"

93 [leprieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTHU: MEPIEHIUKYIISIPHBIE 1
IpsIMble B IPOCTPAHCTBE

24 [IpsiMble mapaieNbHbIE U TIEPIICHINKYIISIPHBIC K TUIOCKOCTH 1

25 [IpsiMble napasienbHble U NepHIeHIUKYISPHbIE K IIOCKOCTH 1

26 [Ipu3Hak neprneHuKyJIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOM U IIIOCKOCTH 1

28 Teopema o mpsiMoOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1

29 Teopema o mpsMOii IEPIICHIUKYIISIPHOM MIIOCKOCTH 1

30 Teopema o npsAMOI NepNEHANKYIAPHON TUIOCKOCTH 1

31 [eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHHE OT TOYKH JI0 1
TUTOCKOCTH, PACCTOSTHHE OT TPSMOM J0 TUIOCKOCTH

39 [leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1

IJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IINTOCKOCTH




IlepnieHqUKYISAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10

33 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TUNIOCKOCTH

34 [leprnieHIuKyIsIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJd MEXKAY IPSIMON U IUIOCKOCTBIO

36 JIByrpaHHBII yroJj, JUHEHHBIN yrojl IBYIpaHHOIO yria

37 JIByrpaHHbIN yTOJ, JMHEHHBIA YTOJ JBYTPAHHOTO yIJia

38 [lepneHIUKYISIPHOCTD MJIOCKOCTEN: PU3HAK NEPIEHANKYIIPHOCTH
JIBYX TIJIOCKOCTEH

39 [lepnieHIUKyYISIPHOCTD MIOCKOCTEN: IPU3HAK MEPIIECHINKYISIPHOCTH
JIBYX IJIOCKOCTEMN

40 [lepneHIMKYNSIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH
JIBYX IJIOCKOCTEMN

41 TeopeMma 0 TpEX NepHeHANKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 Teopema o TpEX mepreHANKYIApax

m KontponbHas pabora o Temam "[leprneHAUKyYISIpHOCTD NPSAMBIX U
miockocTeil" u "YTibl MeXAy IPSIMBIMU U TUNIOCKOCTAMH"
[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,

45 BBIIYKJIbIE U HEBBIMYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOIpaHHHUKA

46 [Ipu3ma: N-yrospHas nmpu3Ma; TpaHd ¥ OCHOBAHMSI IPU3MBI; IpsiMast
1 HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHASL TOBEPXHOCTh MPU3MBbI

47 [Mapannenenunen, NpsIMOYToJIbHBIN MapajuIeIeNUIe] U ero
CBOMCTBA
[Mupamuna: N-yrosipHas nupamuaa, TpaHd 1 OCHOBaHUE TUPAMU/IBL;

48 O0KOBast ¥ OJIHAsI TOBEPXHOCTh MMPAMHU/IBL; TPABUIIbHAS U
yced€HHas mupamuia

49 [IpaBuiibHBIE MHOTOIPAHHUKH: MTOHSATHE MPABUIBHOTO

MHOTr'OrpaHHUKa, IMpaBHUJIbHAA IIpHU3Ma U IIpaBUJIbHAA ITUpaMUia,




NpaBUJIbHAS TPEYrojbHasi MUpaMuUa U MPAaBUIBHBINA TETpadap; Kyo

HpeHCTaBHeHI/IC O IMPpaBUJIbHBIX MHOI'OI'paHHUKAX: OKTA3/Ip,

50 1
TOJEKa’p U UKOCAdIP.
CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOUKH,
o1 HPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUH B IUpaMuax, 1
napajuiesienune1ax, NpaBuibHbIX MHOTOIPaHHUKAX
59 Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHau, 1
YTJIbI
[Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH MPSAMOI
53 MIPU3MBI, TUTOIIAb OCHOBAHHH, TeOpeMa 0 OOKOBOM MTOBEPXHOCTH 1
IIPSIMOM TIPU3MBI
[Tnomaas 60k0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIBHOMN
54 MUPaMHJIbI, TEOpeMa O IO OOKOBOM MOBEPXHOCTH YCECUEHHOM 1
MU PAMHU/IBI
55 KonTponbnas padora no teme "MHororpanHuku" 1
56 [Tonstre 06 06bEMe 1
S7 O06BEM upaMuIbl 1
58 O06BEM TUpaMUIbI 1
59 O0BEM nupamMuIsI 1
60 O0BEM nupamMuIbI 1
61 O0BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 KonTponbnas pabota no teme "O0bEMBI MHOTOIpaHHUKOB" 1
65 IToBTrOopenue, o6o0meHne cuctemMaru3anus 3Hanui. [locrpoenue 1
CEYeHH B MHOTOI'paHHUKE
[ToBTOpenue, 0600IIeHNEe CUCTEMATH3AIMS 3HaHUA. Beraucnenne
66 PacCTOSTHUN: MEXKIY IBYMS TOUYKAMH, OT TOYKH 0 TIPSIMOMA, OT 1

TOYKH OO0 MIIOCKOCTH, MCKAY CKPCHINBAIOIIUMUCH ITPAMBIMU




67 HToroBast KOHTpOJIbHASA paboTa 1 1
[ToBTOpeHnue, 06061IeHNe crcTeMaTu3alus 3HaHui. Beruncienue
68 YTJIOB: MEKIY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEX]TY MPSMOM U 1
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXAY MIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIIACC
KoanyecTBo yacoB
Jara
Ne ni/m Tema ypoka Konrpoabubie IIpakTuueckue
Bcero U3yYCHUA
padoThI padoThI
1 Cdepa u map: ueHTp, paanyc, IuaMeTp; IIIOIIa/(b MTOBEPXHOCTH 1
chepsl
) BsanmMHuoe pacrionoxxeHue cepbl U INIOCKOCTH; KacaTellbHas 1
IJIOCKOCTH K cdepe; miomaab cheps
3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1
4 [unmmHapudeckas TOBEPXHOCTh, 00pa3yolie IHITHHIPUICCKON 1
MOBEPXHOCTHU, OCh IUIHHIPHUECKON TOBEPXHOCTH
5 Hunmuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTH, 00pasyronias u 1
OCh; TUIOIAAb OOKOBOM U TTOJTHOM MOBEPXHOCTH
N3o06paxenne numuHapa Ha MI0CKOCTU. Pa3BépTka nununapa.
6 Ceuenus nunuHApa (MIOCKOCTHIO, MApaIeIbHON UITH 1
MEPIEeHIUKYIIPHON OCH LIUIUHAPA)
7 Konundeckas moBepXHOCTh, 00pa3yroIre KOHUYECKOM 1
MMOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOM MTOBEPXHOCTH
3 Konyc: ocHOBaHUMe 1 BepmnHa, 00pa3yromias ¥ OCh; TUIOMIA/Ib 1
OOKOBOM U MOJIHON MOBEPXHOCTH
9 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BBICOTa; OCHOBaHUS U OOKOBas 1
MMOBEPXHOCTh
10 N3obpaxkenue KkoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CedeHus 1




KOHYca (IUIOCKOCTBIO, MapajuIeIbHONH OCHOBAHUIO, U TUNIOCKOCTBIO,
IIPOXOALIEH Yepe3 BEPIINHY)

11 KomOunamums Ten BparieHus: 1 MHOTOIPaHHUKOB

12 MHororpaHHHK, ONUCaHHBINA 0K0JI0 chepsr; chepa, BIECaHHAS B
MHOTOTPaHHUK WJIX B TEJIO BPALICHUS

13 [Tousitue 06 006éMe. OCHOBHBIE CBOMCTBA 00BEMOB TEII

14 O06BEM UIMHpA, KOHYCa

15 OO0BéM 1apa ¥ mwIomaasb cepol

16 [Tono6uble Tena B npocTpancTBe. COOTHOLIECHUS MEXKIY
TJIOIIAIIMH ITOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJl

17 KonTponbnas padota no temam "Tena Bpamenus" u "O0bemsl
Ten"

18 BekTop Ha IMJI0CKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAHNE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO

21 Paznosxenne BekTopa 1mo TpéM HEKOMILIAHAPHBIM BEKTOPaM.
[TpaBuno napannenenunena

29 Pemenue 3aga4, cBS3aHHBIX C IPUMEHEHUEM MTPABHII IEVUCTBUM C
BEKTOpaMH

93 [IpsmoyronbHas cucteMa KOOPAUHAT B TPOCTPAHCTBE.
Koopaunats! BekTopa. [IpocTeiimue 3agauu B KOOpAMHATAX

24 VYron mexay Bekropamu. CKanspHOE MPOU3BEICHNE BEKTOPOB

25 Brruncnenue yriioB Mex Iy MPSMBIMA U TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBII METO/ NP PEIICHUH T€OMETPUUECKUX
3aga4

97 KonTponbhas pabota no Teme "BeKkTopbl M1 KOOPAUHATHI B
pocTpaHcTBe"

08 [ToBTOpeHue, 06001IeHNe U crucTeMaTH3alus 3HaHui. OCHOBHBIE

¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU




29 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca INIaHUMETPUN

30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH. 3a1a9n 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31 [ToBTOpeHME, 0000IIIEHNE U cUCTEMAaTH3allvs 3HAHUN. 3a1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

32 [ToBTrOpenue, o0o0IIeHNE U cUcTeMaTH3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 Hrorosas koHTpobHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlUsl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34










