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IMosicuuTeILHAS 3alIHCKA

OcHoBHOI 3amauell OOy4eHHMs MaTeMaTUKE B IIKOJIE SBISIETCS CO3HATEIBHOE OBIAJICHHUE
YUYaIIUMHUCS CUCTEMOW MaTeMaTUYeCKHX 3HAHUN U yMEHUH, HEOOXOIUMBIX B IOBCEAHEBHOKU3HU.
OBnazieHne MPaKTUYECKH JIFOOOW cOBpeMeHHOH mpodeccueil TpeOyeT TeX WM WHBIX 3HAHWUU I10
MareMatuke. AKTyaJdbHOM 3aJadeil M MHUCCHEW IIKOJbI SBJISETCA OIPEACIICHHBI MOPTPET
BBIIIYCKHHUKA Ha BBIXOJI€, UIMEIOIIEM KaueCTBEHHbIC 3HAHUS MO MPeIMEeTy U BBICOKUN MOTEHLHUAN B
peanM3anuy 3aJyMaHHBIX Iefiedl. 3ajaya mpenojaBarelis - IpeIMeTHUKA peann30BaTh HE TOJIBKO
NICHXOJIOTO-TIEIaTOTMYEeCKYI0 (DYHKIMIO, HO W HEMOCPEJICTBEHHO OO0ECIEUYNUTh YUYEHHKA BCEM
HEOO0XOIMMBIM HAOOpOM 3HAaHMK W yMEHUH, KOTOpbIE B JalbHEHIIEM OH CMOXET MPUMEHUTHh H
JI0Ka3aTh HAa OCHOBHOM TrocyaapcTBeHHOM 3k3amene (OI'D).

Jannas nporpamma npeanpouiabHOro Kypea rnpenHazHadeHa it 00yJaomuxces 9-X Ki1accoB
0011e00pa30BaTeIbHBIX YUPEKIACHUH M paccuuTtaHa Ha 17 dvacoB, 1 wac B Hememo. OnHa
npelHa3HayeHa Jjs TOBbIIIEHHUS 3(PQPEKTUBHOCTH MOATOTOBKH oOOywarommxcs 9 Kigacca K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHYy II0 MaTeMaTHKe 3a KypC OCHOBHOW IIKOJBl H
peycMaTpUBAET UX MOJATOTOBKY K JajbHeiIeMy 00y4eHHIO B CpeHEH MIKOIe.

[IporpaMMoil  MIKOJABHOIO Kypca MaTeMaTHKW HE TMPEOyCMOTpeHbl 0000IIeHue u
CUCTEMAaTH3allMsl 3HAHUI IO pa3IMYHbIM pa3jeiaM, MOIYYEHHBIX YYalllUMUCS 3a BEChb IEPUOJ
00ydeHus ¢ 5 mo 9 knacc. DnekTUBHbIN Kypc «OI'D Ha OTJIMYHO» MO3BOJIUT CUCTEMATU3UPOBATH U
yrayOuTh 3HAHUS Y4YalUXCsl MO Pa3jIMYHBIM pas3feslaM Kypca MaTeéMaTUKU OCHOBHOM IIKOJIbI
(apudmeruke, anredpe, CTaATUCTUKE, TEOPUU BEPOITHOCTEH U TEOMETPHH).

[Mpenmpodunerenii kypc «OI'D Ha OTIIMYHO» HAIMpPABJIICH HA BOCIOJIHCHHE HEIOCTAFOIINX
3HaHUM, OTPAOOTKY NMPUEMOB DPEILEHUS 3aJaHUN PA3IUYHBIX THIOB M YPOBHEH CIOXHOCTU BHE
3aBUCUMOCTH OT (POPMYIHUPOBKH, a TakKe OTpabOTKy TUIMOBBIX 3ananuii OI'D mo MareMaruke Ha
TecToBOM Matepuale. [Iporpamma npeanpoduiabHOro Kypca cocTaBieHa Ha ocHOBe O0513aTenbHOro
MUHHMYMa COJIEpYKaHHsI OCHOBHBIX 0Opa3oBaTelbHBIX NporpaMM U TpeOoBaHWN K YpOBHIO
MOATOTOBKU BBIITYCKHUKOB OCHOBHOW LIKOJIBI.

Mertobl paboThl B paMKax OpraHu3aluy NpearnpoduIbHOrO Kypca:

e MeToa rpynmnoBOro B3auMoICHCTBUS;
e MeTo 1eI0BOT0 COTPYITHUYECTBA;

e MeTtoa caMOCTOSTENbHOM padoThI;

e MeToa KJ1acTepoB;

e Merog «IIpobneMHOI cuTyarum»

e Meron urpsi,

e Meron kommynukaiuu (World Cafe);
e Meroa TeMaTHUYECKOMN TUCKYCCHH;

e Meroa rpynnoBoil KOHCYJIbTAIlUH;

e MeToa npe3eHTaluii;

e Mertoa yueOHOTO TpeHaXxKepa (Ha MpruMepe KOHKPETHON MaTeMaTHIeCKOU Cpebl»)

Hean npeanpodujibHOro Kypca: cucTeMaTH3alus 3HaHUH U CTTIOCOO0B JESTETFHOCTH YIAIIUX CS
M0 MaTeMaTHKe 32 KypC OCHOBHOM IIKOJIBI, TIOJrOTOBKA 00yYaromuxcs 9 kinacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 110 MaTeMaTHKe.

3agaum kypca:

L 3aerHI/ITI) OCHOBHBIC TCOPETHYCCKUC MMOHATHA U ONPEACICHUA 110 OCHOBHBIM



u3 mizydaemblx THNOB KMM OI'D «PeanpHas maremaTHka», «Anredpa» u o
«["eomeTpusi» M UX aJTOPUTM PEUICHHUS;
e dopMupoBaHHE Yy OOYYAIOMIUXCS IEJIOCTHOTO MPEJCTABICHUS O TeMe, €€
3HAUYCHUS B Pa3/Ieiie MATEMATUKHU, MEXKIIPEIMETHBIC CBSI3U C APYTUMH TEMaMu;
® CroCcOOCTBOBAaTh MHTEIUIEKTYAJIbHOMY Pa3BUTHIO YyYaluxcs, (OPMHUPOBAHUIO KAuyeCTB
MBIIUICHUS, XapaKTEePHBIX JUIsI MaTEMaTHYECKOM JESATENbHOCTM M HEOOXOJIMMBIX
YYCHHKY 151 yenemHon caaun OI'D, mis o01ielt conralbHOW OpUECHTAIINH,
e AKIICHTUPOBAaTh BHUMAHHUE YYaIIMXCs Ha €AUHBIX TPEOOBAHHAX K IpaBHUIIaM
obopMIIeHHUsT PA3IUYHBIX BHJOB 3aJlaHUM, BKIIOYAEMBIX B HTOTOBYIO
aTTECTAIMIO 32 KypC OCHOBHOM IIKOJIBI.
CriocoOCTBOBATh CO3JAHHIO YCIIOBUH OCMBICICHHOCTH YYCHHS, BKIIOUYCHHS B HETO 00ydJaromerocs Ha
YPOBHE HE TOJbKO MHTEIUIEKTYaJIbHOM, HO JUYHOCTHON M COLIMAIIbHOM aKTUBHOCTU C IMPUMEHEHUEM
TeX WU UHBIX METOJIOB O0YUCHHUSI.

Pe3ysbTaThl 0CBOEHHS Kypca BHEYPOUHOM 1eATeIbHOCTH

JInaHocTHBIE!

e OCO3HaHUE MOTPEOHOCTH U TOTOBHOCTU K CAaMOOOPa30BaHUIO, CIIOCOOHOCTH JJOBECTH JOKOHIIA
HaYaToe JIeJI0 Ha IPUMEpe 3aBEPIIEHHBIX TBOPUCCKUX YUCOHBIX MPOCKTOB;

[ pa3BI/ITI/Ie OIIbITa y‘-IaCTI/ISI B 3HAYHUMBIX HpOGKTaX, ITOBBIIIICHHC ypOBHSI
CaMOOIICHKH, OJ1aroaps peaaIn30BaHHBIM ITPOCKTaM;

e (opMupoBaHHE [IEIOCTHOTO MUPOBO33PECHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSA HH(OPMAITMOHHBIX TEXHOJIOTHH;

e (opMHUpOBaHHE OCO3HAHHOTO IMMO3UTHBHOTO OTHOIIEHUS K JPYrOMY YeJOBEKY,
€ro MHEHHIO, Pe3yJIbTaTy €ro JIEATSILHOCTH;
e (opMupOBaHUs UHTEPECA K COBPEMEHHBIM MTpodeccusiM, CBI3aHHBIM C ITpaBaMu
YEJIOBEKA, pacIIMpeHus: 00JIaCTH 3HAHHM 1O 00IIECTBO3HAHUIO.
MertanpeameTHble:

pezynamuegnoie:

e onpenensaTh COOCTBEHHbIE MPOOJIEMbl M TNPUYMHBI MX BO3HUKHOBEHMsI MpH padoTe CyMeTb
MaTeMaTHn4YCCKNUMU O6”I>GKTaMI/I;

e  (QopmynupoBaTh COOCTBEHHBIE BEPCUM WM MPUMEHATH YK€ M3BECTHBbIE (POPMBI U METObI
pelleHns MaTeMaTH4eckol mpobaemsbl, (opMynHpoBaTh MPEANOJIOKEHUS U CTPOUTH
TUIOTE3bl OTHOCUTENBHO PacCMaTpUBAEMOro 00BEKTa U MPEBOCXUIIATh Pe3yIbTaThl CBOEH
y4eOHO-TI03HABATENIbHOM 1eATEeTHbHOCTH;

° OMpeaACIATL MYTH JOCTUKCHUA HCJ’ICﬁ W B3BCIIMBATHL BO3MOXHOCTH Pa3pCIICHUA
OTIpe/ICNICHHBIX yIeOHO-TIO3HABATEILHBIX 337ad B COOTBETCTBHU C  OIPEICICHHBIMHU
KPUTEPUSIMH U 33]]a9aMu;

e BBICTpaWBaTh COOCTBEHHOE OOpa30BaTENbHOE TMOJIPOCTPAHCTBO MM pa3pelieHus

OTIPEeNIEICHHOTO Kpyra 3ajad, ONPEAesITh M HaXOAWTh YCIOBHS U pean3allid HIeH U
MJIaHOB (caMo00yueHue);

e yMeTh IUIAHHPOBAaTh CBOM 00pa3oBaTelbHBIA MapHIpyT, KOPPEKTHPOBATb U BHOCHUTH
OIpeJie/IeHHbIE HM3MEHEHUS, KAueCTBEHHO BIUIOIIME HAa KOHEYHBIH MPOJIYKT y4eOHO-
II03HABATEIbHOMN EATEIbHOCTH;

® CaMOCTOATEIbHO BBIOMPATh U KAUECTBEHHO COOTHOCHUTH CBOM JEHCTBHS C MPEIBKYIIAEMbIM

UTOrOMYy4eOHO-T03HABATENBHOM IEATEIBHOCTH TOCPEICTBOM OIIPEEIIEHHOIO Kpyra 3ajad4,®



HCIOJIB3YA PA3JIMYHBIC CXEMBbI, PECYPCHI IOCTPOCHUA AUATrPaAMM, MCHTAJIbHBIX KaPT MO3BOJIAIOIINX

IIPOU3BECTH JIOTUKO — CTPYKTYPHBIN aHAIU3 3a1a4H;

no3naeameljibHble

e YMEHHME OIpEeACNATh OCHOBOIIOJAralIlee IOHATHE M  INPOU3BOAUTH  JIOTHUKO-
CTPYKTYPHBIM AaHAJIN3, OIpPEACNATh OCHOBHBIE IIPU3HAKM M CBOWCTBA C IIOMOLIBIO
COOTBETCTBYIOILIUX CPEACTB U HUHCTPYMEHTOB;

e yMEHHE MpPOBOJIUTH KIAacCCU(UKALUIO OOBEKTOB HA OCHOBE KpPUTEPUEB, BBIIEIATH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX J1aHHBIX;

® yMEHHE NPOBOJUTH JIOTMYECKOE pacCyXICHHE B HaIpaBICHUH OT OOLIMX
3aKOHOMEPHOCTEN M3y4aeMOM 3aJjaui 10 YaCTHBIX PACCMOTPEHUN;

. YMEHUE CTPOUTH JIOTMYECKHE PACCYKIEHUS Ha OCHOBE CHCTEMHBIX CPaBHEHUMU
OCHOBHBIX KOMIIOHEHTOB H3y4aeMOI'0 MaTEMaTHYECKOI'O pas3zeiia WIM MOJIEIH, NOHATUS WIH
KJIaCCOB, BBIACIIAS ONPEACIICHHBIE CYILECTBECHHBIC IPU3HAKU WU KPUTEPUH;

. YMEHUE  BBIABIISTH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHYHOCTh
COOTBETCTBYIOIIHMX IIETIOUEK PACCYXICHUH MpH padoTe ¢ MaTeMaTHYECKUMH 3aJadyaMH, YMETh
NOJIPOOHO U CXKATO IMPEJICTABIIATh ACTAIM3ALNI0 OCHOBHBIX KOMIIOHEHTOB IPU JI0KA3aTeIbCTBE
MIOHATUM U COOTHOLIEHUIM HAa MAaTEMaTHYECKOM SI3bIKE;

. YMEHUE OpraHU30BBIBATH IIOMCK M BBIABIATH I[PUYMHBI  BO3HUKAOLIUX
MIPOIIECCOB, SIBICHUH, Hanboiee BEpOSITHBIE (DaKTOPBI, IO KOTOPHIM MaTEMAaTUYECKHE MOJIEIN U
O00BEKTHI BEIyT ce0s MO ONpEJesICeHHBIM JIOTUYECKUM 3aKOHaM, YMETb HNPUBOJAUTH NMPHUUYUHHO-
CJIEACTBEHHBIN aHAJIN3 MIOHATUH, CY>)KIIEHUI U MATEMaTUYECKUX 3aKOHOB;

. YMEHHE CTPOUTh MaTEMaTHYECKY0 MOJEIb IIPU  33JaHHOM  YCIIOBHH,
obnajaromeil onpeneJIeHHbIMU XapaKTepUCTUKaMU OOBEKTa IPH HAIMYUKM ONpPEIeSICHHbIX
KOMIIOHEHTOB ()OPMUPYIOLIETOCS MPEN0IaraeMoro MOHsITHS WIN SIBICHUS;

. YMEHUE IIEPEBOJNUTH TEKCTOBYH) CTPYKTYPHO-CMBICIOBYIO — COCTAaBIISIOLIYIO
MaTeMaTHYeCKOM 3a7au Ha A3bIK TpapUUEecKoro OTOOPaXEeHUs - COCTABICHHUSI MaTeMaTHUECKON
MOJIEJIA, COXPAHSAIOIIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH;

. YMEHUE 33aJaBaTh IUIAH pELICHUsS MaTeMaTU4YEeCKOM 3aJadd, peann30BbIBATh
QITOPUTM JEUCTBUN KaK MOLIArOBOM MHCTPYKLMHU JUIS pa3pelieHus yuyeOHO- MO3HABaTEIbHON
3a/1a4y;

. YMEHHUE CTPOUTH J0KA3aTEIbCTBO METOOM OT IIPOTUBHOIO;

. yMeHHEe paboTarh C MPOOJEMHON CHUTYyaIMei, OCYIIECTBIATh 00pa30oBaTEIbHBIM
MIPOLIECC MOCPECTBOM MOKMCKA METOJIOB U CIIOCOOOB pa3perieHust 3aauu, ONpeaesTh TPAHUIIbI
CBOETO 00pa30BaTEIHHOTO MPOCTPAHCTBA;

o yMETh OPUEHTHPOBATHCS B TEKCTE, BBIABIATH TJaBHOE YCJIOBHE 3aJaud U
YCTaHABIIMBATH COOTHOIIIEHUE PACCMATPUBAEMbIX 00BEKTOB;

° yMEHHUE TEePEBOANTH, HHTEPIPETUPOBATh TEKCT B MHBIE (OPMBI MPEACTABICHUS
I/IHCbOpMaI_[I/II/IZ CXEMBI, TUarpaMmal, l"pa(i)I/I'-IeCKOG MNpEACTAaBICHUEC TaHHBIX,



KOMMYHUKamue6Hble

e ymeHue paboTaTh B KOMaHzae, (OPMHUPOBAHHME HABBIKOB COTPYIHHYECTBA M Yy4eOHOTO
B3aUMO/ICHCTBHUS B YCIOBUSX KOMaH/HOW UTPhI WIIM HHOW ()OPMBI B3aUMO/ICHCTBUS;

® yYMEHHE pacupeiesTh POJIM W 33Jaud B paMKax 3aHATHA, (QOPMHUPYS TaKKe HaBBIKH
OPraHM3aTOPCKOTO XapaKTepa;

e yMEHHE OIICHWBATh NMPABHILHOCTh COOCTBEHHBIX JACUCTBHUI, a TaKKe NEATETbHOCTH JPYTrUX
YYaCTHUKOB KOMaH/IbI;

® KOPPEKTHO, B paMKaxX 3a/7a4 KOMMYHHUKaluu, (OpPMYJIUpOBAaTH M OTCTaWBaTh B3IJISIBI,
apryMEHTHPOBATh JOBOJBI, BBIBOJBI, @ TAKXKE BBIIBUTAaTh KOHTAPTYMEHTHI, HEOOXOAUMBIC IS
BBISIBJICHHSI CUTYAI[MH yCIIeXa B PEIICHUUTON WIIM MHOM MaTeMaTU4ecKOoi 3a/1a4H;

® YMCHHC TIOJIb30BAThCS  MAaTEMAaTHYECKUMHM TEPMHUHAMH ISl peIleHHs  ydeOHo-
MO3HABATENBHBIX 3a/1a4, a TaKKe CTPOUTh COOTBETCTBYIOIIME pEUYEBBIC BHICKA3bIBAHUS Ha
MaTeMaTHYECKOM SI3bIKE JIJIsl BRICTPAHBAHUS MAaTEMaTHUECKOW MOJICIIH;

®  yMETh CTPOHMTh MaTEeMaTHYECKHE MOJIEIU C MOMOIIBI0 COOTBETCTBYIOILETO MPOTPAMMHOTO
obecrieueHus, CEpBUCOB CBOOOIHOTO OTAAJIEHHOTO JOCTYIIA;

IIpenmernsbie:

e  (opMHpPOBaHHE HABBIKOB NIOMCKA MATEMATHYECKOTO METO/Ia, aJITOPUTMA U IIOUCKAPEIICHUS
3a/1auu B CTpyKType 3anad OI'D;
e (opMHpOBaHME HaBbIKa PEIICHUS ONPEICIIEHHBIX THUIIOB 33/1a4 B CTpYKType 3a1au OI'D;

e yMerb pabotaTh ¢ TaboUIIaMH, CO CXE€MaMH, C TEKCTOBBIMU JIaHHBIMHU; YMETh
Hp€06pa3OBBIBaTB S3HAKM W CHMBOJIBI B J0Ka3aTCIbCTBAX MW INPHUMCHACMBIX MCTOAAX JJIA
peteHus 00pa3oBaTeNIbHBIX 33]1a4;

o INPpUBOJAUTH B CHCTCMY, COIIOCTABJIATD, 0606HI21TI) U aHAJIMU3UPOBATH HHq)OpMaHHOHHBIC
KOMITOHCHTBI MaTEMATUYCCKOT'O XapaKTEepa U YMETb NPUMCHATDH 3aKOHBI U ITpaBujia JJIA pCIICHUA
KOHKPETHBIX 3a71a4;

® BBIACHATH IJIABHYI0O U H3OBITOYHYIO HMH(OPMAINIO, MPOU3BOANTH CMBICIIOBOE CXKAaTHE
MaTEMATHYCCKUX q)aKTOB, COBOKYITHOCTH MCTOA0B U cr10co00B PEICHUA, YMCTb IIPEACTABIIATL B
CIIOBECHOU (hopMe, MCTOIB3Ysl CXEMBbl M pa3iMyHble TaOMUIlbl, TpadUKH U JUarpaMMBbl, KapThl
MOHSITUI U KJIaCTePhl, OCHOBHBIEC UJIEH UILJIAaH PEIICHUS TOM UM MHOM MaTeMaTH4ecKoil 3a/1auu;

e yMeTh TpPaMOTHO U 4YETKO, corjacHo mnpaBwiaM odopmieHus KWMa OI'D 3anocuth

IMOJIYUYCHHBIC PE3YIbTAThI - OTBCTHI.

B cuny Oonblioil mpakTU4ecKol 3HAUMMOCTH JITAaHHBIA Kypc NpeAcTaBiseT co00il COBOKYIHOCTh

Ba)XXHBIX M IIOJIC3HBIX COBCTOB, 3H8.HPII>'I, ABJBICTCA CpCACTBOM O6y‘leHI/I5{ U CpCACTBOM pa3BUTHUA

HHTCJUICKTYAJIbHBIX KA4YCCTB JIMYHOCTU YYaAIUXCA. I[J'ISI 06yqa101u1/1xc;1, KOTOPBIC TIIOKa HC

MMPOABJIAIOT 3aMETHOTO POCTa B INIAHEC MATEMATHYECKOI'0 YCBOCHHSA OCHOBHOI'O COACPIKAHUSA

HN3Yy4acMOoro mnmpeamMeTa, 3TU 3aHATUS IOMOTr'yT CTaTh TOJYKOM B pPa3BUTHU MHTEPECA K MPEAMETY U

CHOCO6CTBYIOT MMOJIOKUTEILHOM TEHACHIIUMHU B IIaHE IMOATOTOBKH K OCHOBHOMY I'oCyJAapCTBCHHOMY

9K3aMCHY IO MaTCMAaTUKC.

Pezynomam o06yuenusn. GopMUpOBaHHE YMEHUM M HABBIKOB PEIICHUS OCHOBHBIX THUITOBBIX 3a/1a4



OCHOBHOI'O TOCYAAapCTBECHHOI'O 5K3aMCHa I10 MaTEMATHUKE, YMCHUEC IMPUMCHATH ITOTYUCHHBIC 3HAHHUA
Ha IpaKTHUKE, B TOM 4YHCIC INNIAHUPOBATH MW MPOCKTHUPOBATH CBOIO ACATCIBHOCTH C YUYCTOM

KOHKPCTHBIX KNU3HCHHBIX CI/ITyaL[I/If/'I .

Conep:kanue Kypca npeanpo@ujibHOi NOAr0TOBKH
«/30paHHbIe 3212491 110 MATEMATHKE)
HartypanbHble yncia u HyJs HaTypaJbHbIi psii Ynces U ero cBOHCTBA
HatypanbHoe uucio, MHOKECTBO HAaTYpaJbHBIX YHCEN U €ro CBOWCTBA, M300paKeHHWE HATypalbHBIX YUCENT
TOYKaMU Ha YHCIOBOM NpsMoil. Mlcrionb30BaHNE CBOMCTB HATYPAIbHBIX YACET PU PELLICHUHN 3a]1a4.

3anuch 1 YTEeHHE HaTypPaJbHBbIX YHUCEJ

Paznuune mexny mudpoi n umcinom. Ilo3unuonHast 3ammMch HAaTYpajdbHOTO 4YHMCIIA, IIOMECTHOE 3HAYECHUE
IUQPBL, pa3psabpl U KJIACCH, COOTHOUICHUE MEXKIY JBYMS COCETHHMHU Pa3psAHBIMH CIUHHLIAMH, YTCHUE H
3aIMCh HaTypaJbHBIX YUCET.
OxkpyrJieHne HaTypPaJbHbIX YHCeT
Heo6xonumocts okpyrnenus. [IpaBuno okpyriieHus HaTypajabHBIX YHCEL.
CpaBHeHHe HATYPaJILHBIX YMCeJl, CpaBHeHue ¢ yucaom 0
IlonsTre 0 cpaBHEHUU YKCEll, CPABHEHUE HATYpaIbHBIX YHCEN JIPYT C APYTOM U C HyJIeM, MaTeMaTH4ecKas
3aMUCh CPAaBHEHUH, CIIOCOObI CPAaBHEHHSI YHCEIL.

JelicTBHSA ¢ HATYPAJIbHBIMHU YUCJIAMM

CrnoxxeHue u BbIYUTAHUEC, KOMIIOHEHTHI CJIOKCHUA U BBIYUTaHUA, CBA3b MEXKAY HUMU, HAXOKICHUE CYMMbI

" pa3HoOCTH, UBMCHCHUEC CYMMBI U Pa3HOCTU IMPU UBMCHCHUU KOMIIOHCHTOB CJIOKCHHA U BBIYUTAHUAA.

YMHOXEHUE U ACJICHUE, KOMIIOHEHTBI YMHOKEHHUS U JIEJIEHUS, CBS3b MEXKy HUMH, YMHOXKXEHUE UCIIOKEHUE
B CTOJIOUK, JIeJIEHHE YTOJIKOM, IPOBEPKA Pe3yiIbTaTa ¢ MOMOILBIO IPUKHUIKU U 0OpaTHOTO JEHCTBUSI.
IlepeMeCTUTENBHBI U COUYETATENIbHBIA 3aKOHBI CIIOXKEHUS W YMHOXEHUS, pPaclpelesIUTEIbHbIA 3aKOH
YMHOKEHHSI OTHOCUTEIBHO CIIOKEHHUS, 000CHOBAHUE ANCOPUMMOB GLINOIHEHUS APUPMEeMULEeCKUX Oeicmeull.
CreneHb ¢ HATYPAJIBHBIM NOKa3aTeIeM
3anuch Ymcaa B BHJIE CYMMBI Pa3psIHBIX CIIaraeMbIX, MOPSIOK BBITOJHEHHS NEHCTBHUM B BBIPAXKECHHSX,
COJIEpIKaIllUX CTENEHb, BBIYMCICHHE 3HAUEHUI BBIPa)KEHUH, COIEPIKALNX CTETICHb.

Jpoou. O0bIKHOBEHHBIE APOOH

Homnst, gacTb, ApoOHOE YKcTo, Tpodk. JIpoOHOE YnCciio Kak pe3ynbTaT aefieHus. [IpaBuibHbIe HHETPaBIIbHEIE
Ipobu, cMemaHHas ApoOb (CMELIaHHOE YUCIIO).
3anuch HATYpaJIbHOTO YHCIIa B BUJIE IPOOHU C 3aJaHHBIM 3HAMEHaTelleM, Ipeo0pa3oBaHueCMEIIaHHON
JIpo0u B HENPaBUILHYIO Apo0b U Hao0opoT. [IpuBenenue npobeit k 00meMy 3HameHarteno. CpaBHEHHE
OOBIKHOBEHHBIX Apo0eii. Cllo)keHHE ¥ BHIYMTAHUE OOBIKHOBCHHBIX Ap00eii. YMHOKEHHUE U JCIICHUES
OOBIKHOBEHHBIXIpOOEH. ApudMeTHuecKre ISHCTBUS CO CMEIIaHHBIMU JIPOOSMU. AprdMeTHIECKUE TeHCTBHS
C IpOOHBIMH YUCITAMH.

Cnocobui payuonauzayuu BLIYUCTICHULL U UX NpUMEHEHUE NnPuU 6blNOJIHEHUU oeticmeuil.



JecsiTHaHbIE TPOOH
Uenast u npoOHast yactu necaTUUHOUM Apodu. IIpeobpazoBaHue MECATHYHBIX NpoOell B OOBIKHOBCHHEIE.

CpaBHeHHe IecATHYHBIX ApobOed. CloXeHre W BBIYMTAaHUE JECATUYHBIX NMpoOeil. OKpyTiieHne IecsITHIHBIX
npobeil. YMHOXEHWE U JeJieHHe MECATHYHBIX apooOeit. [lpeobpaszosanue 00biKHOGeHHLIX Opobeli 6
Oecamuunbvle Opodu. Koneunvle u beckoneunvle decamuutvle Opoou.

IIpoueHTnI
[NonsiTue nporieHTa. BhIuuciieHne MPOIIEHTOB OT YUCIIA M YUCIIA TI0 U3BECTHOMY TPOIICHTY,BBIPAXKCHHE
OTHOIIICHUS B MPOIICHTaX. PellleHrne HECTIOXKHBIX MPAKTUUSCKUX 3a/1a4 C MPOIICHTAMHU.

JAunarpamMmbl
Cronbuatbie ¥ KpyroBble quarpamMmel. V3Biedenne nHbopMaIiu U3 quarpaMm. HM306pasiceHueouazpamm no
YUCTOBBIM OAHHBIM.

Panuonanbubie ynciaa. [lonoxkuresibHbIE H OTPULIATEIbHBIE YHCIA
NzobpaxeHne umcen Ha 4YHCIOBOM (kKoopauwHaTHOM) mpsimoil. CpaBHeHHe uwncen. Momaynb dYucIa,
reoMeTpUYecKas MHTEpIpeTalus MOIyJas duucia. JIeHCTBHs ¢ TOJOXKHUTEIbHBIMU M OTPHUIATCIHHBIMU
yrciaaMu. MHOKECTBO LEIBIX YHCE.

IousiTHe 0 pauUoOHAIBLHOM uMcie. [lepsuunoe npedcmagienue 0 MHOICECHEE PAYUOHATLHBIX YUCE]L.

HelicTBUA C palMOHATILHBIMU YUCIIAMHU.

PemeHue TeKcTOBBIX 32124
Eannunsl u3mMepenuii: JJIMHBI, IDIOMNAAH, 00beMa, MAcChl, BDEMEHH, CKOPOCTH. 3aBUCHMOCTH MEXILy
SAVMHALIAMH W3MEPEHMSI KaXI0H BENWYUHBL. 3aBHUCHMOCTH MEXAY BEIHYWHAMHU: CKOPOCTh, BpPEM,
paccTosiHUe; MPOU3BOUTEIHHOCTE, BpeMs, paboTa; IeHa, KOJTUIeCTBO, CTOUMOCTb.
KBaapaTHbie KopHU
Apudmernueckuii KBaJpaTHbI KopeHb. [IpeoOpazoBaHue BBIpaXEHUH, COJIEpXAIUX KBaJIpaTHBIE KOPHU:
YMHOXEHHE, JeTIeHIe, BHIHECEHUE MHOXKHUTEISI U3-T10]T 3HAKA KOPHS, BHECEHUE MHONCUMEISE NOO 3HAK KOPHSL.
YpaBHeHus 1 HepaBeHCTBA
PaBencrBa
Uucnooe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PAaBEHCTBO ¢ IEpeMEHHOM.
YpaBHenust
[lonsTue ypaBHeHUsI U KOpHA ypaBHeHUs. [IpedcmagneHue o0 pasHOCUNbLHOCHMU YPAGHEHUIL.
Obnacmo onpedenenusi ypasHenust (001acnv QONYCMUMbIX 3HAYEHUL NEPEMEHHOT).
JInneiiHoe ypaBHeHHe U €er0 KOPHH
Pemenne nuHEWHBIX ypaBHeHHU. JluneliHoe ypasHenue ¢ napamempom. Konuuecmeo kopreii nunelino2o
ypagHenus. Peulenue TuHeliHbIX YypasHe Ul ¢ NapamMempoM.
KBanpaTtHoe ypaBHeHUe U ero KOPHU
Ksanpatapie ypaBHeHus. Hemomnbple kBagpaTHble ypaBHEHHA. [[MCKpHUMHHAHT KBaApaTHOTO YpPaBHEHWS.
dopmyna KOpHEW KBaapaTHOTO ypaBHeHHA. leopema Buema. Teopema, obpammnas meopeme Buema.
Pemenne kBanpaTHBIX ypaBHEHWIA: HCIIOJb30BaHHE (DOPMYINBI I HAaXOXKACHUS KOpPHEH, epaghuueckuil

Mmemoo PpPEeULleHuUs, pdaslodceHue Ha MHOodHcumel, 1’10()6019 KOpHelJ C UCNOJIb3068AHUEM meOopeMbl Buema.



Konuuecmeso kopheii kgadpamuozo ypasHeHus 8 3a8UCUMOCHU OM e20 OUcCKpumunanma. bukeaopamuvie

ypasHenus. YpasHenus, c600uMble K IUHEUHbIM U KéaopamusviM. Keadpammuvle ypasnenus c napamempom.
JpoOHo-panoHaIbHble YPaBHEHUs

Pemenue npocreinx ApoOHO-TMHEHHBIX YpaBHEHUN. Pewuenue 0pooHo-payuoHantbHulX ypasHeHull.

MeTonpl pelieHUs] YPaBHEHUH: METOABl PaBHOCHIBLHBIX MPE0Opa30BaHUN, METON 3aMEHBI IEPEMEHHOM,

rpaduueckuii Metoa. Mcnons3oBanue cBOMCTB GYHKUMA MPU pElIEHUH yPaBHEHUIH.

[pocTeiimme uppanroHaILHbBIC YPaBHCHHSI BUIA f f(x) =a, \/ f(x) = \/ g(x) .

n
YpaBHeHus BUIa X' = a .VpaBHeHus B LEJbIX YHUCIIAX.



Cucrembl ypaBHeHU
VYpaBHeHuE ¢ ABYMS IepeMeHHbIMH. JInHeliHoe ypaBHEHHE ¢ IByMs IIEpeMEeHHBIMU. [Ipsamas kakepaguueckas
unmepnpemayus TUHetHo20 YPaeHeHUs. ¢ 08YMSA NepemeHHbIMU.

IIonsATHE cUCTEMBI ypaBHEHU. PenieHue cucreMel ypaBHEHU. MeToAbl PELICHUs CUCTEM JIMHEUHBIX YPaBHEHUI
JBYMSI IEPEMEHHBIMU: epaghuteckuti Memoo,Memoo CroiHceHus, METO]] TTOJICTAHOBKH.
Cucmembl TUHENIHBIX YPAGHEHUL C RAPAMEMPOM.

HepaBencrBa
UucinoBele HepaBeHCTBa. CBONCTBA YNCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeyInBOCTUHEPABEHCTB IPU
3aJJaHHBIX 3HAYCHUSX IEPEMEHHBIX.
HepaBenctBo ¢ mepemenHoi. Ctporue u HecTporue HepaBeHCTBA. QbOracmb onpedeneHus
HepageHcmea (001acmv 00Ny CMUMBbIX 3HAYEHUT NePeMEHHO).
Peuienne MMHENHBIX HEPABEHCTB.
Keadpamnoe nepasencmeo u e2o pewienus. Peuwienue keadpamuvix HepageHcma: UCnoIb308aHUe CEOUCME
u epaghuxa K6aopamuuHou QYHKYUU, Memoo UHMepPEanos. 3anucs peulenus KeaopamHo20 HepaseHcmed.

Pewenue yenvix u 0pooHo-payuonanbbix HepaseHcms Memooom UHMEPEANOs.

CucreMbl HepaBeHCTB
CucremMpl HEpaBEHCTB C OJHOW mepeMeHHOH. PerieHne cucrteM HEpaBeHCTB C OJHOM IMEpEeMEHHOM:
TUHEWHBIX, kgadpamusix. V300paxkeHne peleHns CHCTEMbl HEPAaBEHCTB Ha YWCIIOBOW MPAMOM. 3ammch
PELICHNS CUCTEMbI HEPABEHCTB.

@Dyukunu [lonsitue pyHkuun

JlexapToBBI KOOPIMHATHI HA MIIOCKOCTH. DOpMHUpOBaHHE NPEACTABICHUH O METAPEIMETHOMIIOHATHH

«koopauHatb». CnocoObl 3aganus (QyHKUMA: aHanUTHYeCKUH, Tpaduyeckuit, TaOmmuneii. ['paduk
¢bynkuun. Ilpumepsr QyHKUMH, MONyyaeMbIX B TPOLIECCE HCCICAOBAHMS PA3IMYHBIX peabHbBIX
IpOLIeCCOB U pemeHus 3aaad. MccnenoBanne pyHKIUM IO ee Tpaduky.

Jluneiinas GpyHKUUs

CpoiictBa u rpaduk JuHeHHONW GyHKUUH. YTioBoi Ko3hdumment npsmoil. Pacnonoxxenue rpaduxa
TMHEHHON (QYHKIIMK B 3aBUCHMMOCTHU OT €€ YIIIOBOr0 KOd(pGUIMEHTa 1 CBOOOAHOTO wieHa. Haxooicoenue
KO3 uyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI08UAM: NPOXOHCOEHUEe NPAMOU Yepe3 08e MOUYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXONCOCHUe NPSIMOU Hepe3 OAHHYI0 MOYKY U NAPALIeIbHOU OAHHOU
NpPSMOLUL.

KBagparnunas ¢pyHkoust

CpoiictBa u rpaduk KBaapaTHyHoi QyHKuuM (mapabona). [locmpoenue epaguxa keadpamuunou
Gyukyuu no mouxam. Haxoxxaenue HyneH KBajpaTHUHOH QYHKIUHU, MHOMCECMEa 3HAYeHU,
NPOMEICYMKOE 3HAKONOCMOAHCIEA, NPOMEIICYMKO8 MOHOMOHHOCTIU.

OO0paTHasi NPONOPUMOHAILHOCTD
k
CaoticTpa QyHKIUH y= k Yy = —. I'unepOorna.
X X

I'papuxu ¢ynkmmii. [IpeoOpazoBanue rpadura QyHKIUH y= f(X) nus nocrpoeHus

I'padukoB ¢pynkuumii Bumay = af (kx+b)+c -



I'paduku pynxuuit y=a+

X+Db



Harasinnas reomerpust

durypsl B okpyxkarwouieM mupe. Harnsaneie npenctaBieHus o QUrypax Ha IUIOCKOCTH: MpsiMasi, OTPE30K,
JMy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYyT. YUeTBIPEeXyroiJbHHK, MPSIMOYTOJIBHHK, KBaJaparT.
TpeyronbHUK, 6106l mpeyeonrbHukos. llpasunvhsie MHo20y20bHUKY. VI300paskeHIe OCHOBHBIX TEOMETPHYECKUX
buryp. Bzaumnoe pacnonodscenue 08yx npamuix, 08yX OKPYI*CHOCHEU, NPAMOU U oKpyscHocmu. JlnnHa oTpeska,
somaHou. EnuHunel uamepenus 1iuHbl. [locTpoeHre oTpeska 3agaHHON 1nuHbl. Buasl yrios. I'pagycHas mepa
yria.

Ilepumerp wmHoOroyrompHuka. IloHsTre tIOmamu GUTYpHl; €AWHWIBI W3MepeHus Tuomanw. Ilmomane
MpsIMOYTONIbHUKA, KBanpara. [lpuOmmkeHHOoe wu3MepeHwe mIomann Guryp Ha KiIeTdyaTod Oymare.
Pasnosenuxue ghueypeoi.

Harnsinaele mpencTaBieHus O MPOCTPAHCTBEHHBIX (QUIypax: KyO, mapajulienenunes,, npu3Ma, NUpamumia,
map, cdepa, KoHyc, mmwimHAp. M300pakeHHe NpOCTpaHCTBEHHBIX GuUryp. Muozocpannuxu. Ilpasunvhuie
MHO2OSPAHHUKU.

[onstue o0beMa; equaMIB 00beMa. O0BEM IPIMOYTOIBHOTO MapalIeenune/a, Kyoa.
[lonsatne o paBenctBe ¢uryp. LleHTpanbHas, oceBass W 3epkaibHas CUMMETpuHU. V3o0pakeHue

CUMMETPUYHBIX (QUTYD.

MHOroyroJicHuKu

MHOroyronsHHK, €T0 3JIEMEHTHI U €T0 CBOMCTBA. Pacmo3HaBaHue HEKOTOPBIX MHOIOYTOJIBHHUKOB.
Buinyxnvie u neguinyxavie mnozoy2onvHuky. IIpaBUIbHbIE MHOTOYTOJIBHUKH.

Tpeyronpauku. Bricota, Meamana, OWCCeKTpHca, CpemHSsS IWHHUS TpeyroilbHUKA. PaBHOOEIpEeHHBIH
TPEYroJIbHUK, €r0 CBOMCTBA W IIPU3HAKU. PaBHOCTOPOHHMI TPEYyroJbHUK. IIpsAMOYroiabHBINM, OCTPOYIOJIBHBIM,
TYNOYTOJIbHBIA TPEYTONbHUKU. BHelHNe yribl TpeyroibHuka. HepaBeHCTBO TpeyroiabHHKa.

YetsipexyronbHuku. [lapamnenorpamMm, poM0O, NpPSIMOYTOJBHHK, KBaJpaT, Tpamlelnus, paBHOOEApEeHHAas
Tpanenus. CBOWCTBA U MPU3HAKH NapajuiesiorpaMma, poM0a, IpsIMOyroJIbHHUKA,KBaApara.

OKpyKHOCTB, KPYT

OKpy»XHOCTb, KpYT, MX JIEMEHTHI U CBOMCTBA; LICHTPAJIbHbIE M BIIUCAHHbIE YIIIbl. KacarenbHast u cexywas x
OKPYKHOCTH, UX cgolicmea. BriucanHble U OIMCAaHHbIE OKPYXKHOCTH JUIsl TPEYTOJIbHUKOB, Yemblpex)y20ibHUKOE,
NPAGUNLHBIX MHO20Y20IbHUKOS.

I'eomerpuueckne purypsol B NpocTpancTBe (00beMHbIE Tesla)

Mmnozocpannux u e2o anemenmsl. Hazeanus MHO202PAHHUKOS C pA3HbIM NOJOJHCEHUEM U KONULECTHEOM
epanei. llepBuuHble TNpeACTaBICHUS O NHpaMMIe, NapajUlelienuiene, npusMe, cdepe, mape, LMHIHHIPE,
KOHYC€, UX JJIEMEHTaxX M MPOCTEHIINX CBONCTBAX.

OtHomennsi. PaBeHcTBO huryp

CBoliCcTBa paBHBIX TPEYTrOJIbHUKOB. [IpH3Haku paBeHCTBA TPEYTOJBHUKOB.
IlapanneJbHOCTH NPSAMBIX

[Ipu3Haky W cBOWCTBa MapauIEIbHBIX NPAMBIX. Akcuoma napannenvhocmu Eexnuoa. Teopema@aneca.
IlepnenauKyJsipHbIe IPSIMBIE

[psamoii yron. Iepnenaukymsp k npsamoil. HaknonHas, npoekuns. CepeIuHHBIN NEPIEHIUKYIIIPK OTPE3KY.
Ceoticmea u npusHaxu nepneHoOUK)IsIPHOCHU.

Ilooobue

Iponopyuonanvusie ompesxu, nooooue gueyp. Ilooobusie mpeyzonvuuxu. Ilpusnaxu nododus.



B3aumHoe pacnoJioskeHue MPsSIMO U OKPYKHOCTH, 08YX OKPYIHCHOCHIEL.
H3mepenus u BryucjaeHusi BemunHol
ITonsitue Benuuunbl. JnuHa. M3mepenue niauHbl. EquHuiel uaMmepenus inHbl. BenuuuHa yria.
I'panycHas mepa yria.
[onsTre o TIOIIaMM TIOCKON (UTYPHI U ee cBoWcTBaX. M3aMepenne miomazei. EnnHuIsm3MepeHns
TUTOIIAIH.

[IpencraBnenue 06 oObeMe u ero cBoiicTBax. M3mepenue oObeMa. EnMHUIBI M3MEPEHUI00HEMOB.

H3mepeHust 1 BLIYUCTICHUS
WHCTpyMEHTBI U1 U3MEPEHUH U MOCTPOCHUH; U3MEPEHHE U BBIYHMCIICHUE YIIIOB, IJIMH (PacCTOSHUR),
wiomaneid. Tpuronomerpuueckne  (GYHKUMHM  OCTPOro  yria B HPSAMOYIOJIbHOM  TPEYTOJIbHHUKE
Tpueonomempuueckue Qynkyuu mynoz2o yz2ia. BpluncieHue 37M€MEHTOB TPEYT'OJIBHHUKOB C HCIIOJIB30BaHHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHHH. DOpMyIIBI MIIOMIAIN TPEYTOJBHUKA, MAapaJljIesiorpaMMa U €r0 YacTHBIX
BUZOB, (OPMyNbl AJMHBI OKPYXKHOCTH U IUIOIAAM Kpyra. CpaBHeHHME W BbluMciieHHE Iuiomanei. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocurycos.
Paccrostnus
Paccrosiane Mmexxay Toukamu. PaccTosHue OT TOUKH J10 IPSIMOU. Paccmosnue mexncoy guzypamu.
I'eomeTpryeckue mocTpoeHust
I'eomeTpuyeckue MOCTPOCHUS ISl WILTFOCTPALIMU CBOWCTB T€OMETPUIECKUX QUTYP.
WHcTpyMeHTHI ISl IOCTPOEHUM: IUPKYIb, JUHEHKA, YTOJIbHUK. [Ipocmetiuiue nOCmMpoeHuss yupkyiem u
JIUHENKOU: NOCMpOoeHUe DUCCEKMPUCDL Yend, NePReHOUKYNIAPA K NPAMOU, yend, pagno2o OAHHOMY,
Ilocmpoenue mpey201bHUKO8 HO MPEeM CIMOPOHAM, O8YM CIOPOHAM U Y2y MeNCOY HUMU, CIOPOHE U 08YM
npunesicawum K Hetl y2nam.
I'eomeTpuueckne npeodpa3oBaHusi
[onsite mpeoOpazoBanus. [IpeacraBieHre 0 MeTanpeIMETHOM IOHATHH «IIPeoOpa3oBaHKE).
Iooobue.
JABuxenns
OceBas ¥ LeHTpalIbHAsE CAMMETPUS, HOGOPOM U NapaLienbHbll neperoc. Kombunayuu osudicenuiina
RIOCKOCMU U UX CBOUCMEA.
BekTopbI H KOOPANHATHI HA MIIOCKOCTH
BekTopsl
[onsiTHE BekTOpa, AEUCTBHS HAJl BEKTOPAMH, UCTIOIb30BaHHE BEKTOPOB B (PU3HKE, pasnodiceHuesekmopa
Ha cocmaenanwue, CKaiapHoe npousgedeHue.
Koopaunatsi
OCHOBHBIE TTOHATUSL, KOOPOUHAMbL BEKMOPA, pACCMOoaHUe Mexcoy moukamu. Koopounamuvicepeourul
ompeska. Ypasnenus guzyp.

Ipumenenue 6exmopos u KOOpOUHam 015 peuienus NPOCMeUx 2e0MempudecKux 3a0ad.



TemaTHyeckoe NJIAHUPOBAHHE

KosinyecTBo 4acoB
Ne Ha3zBanue Tembl
Bceero| Teopus |IIpakruka

«Apupmeruueckmii 0ym». Otpaborka 3amau Ne 1 1 05 05
KM OI'D ’ ’

2| «Koopaunatublii mapagon». OtpaboTka 3amau No 2 1 05 05
KM OI'3. ’ ’

3| «3abaBHble uncaa». Orpadorka 3agau Ne 3 KIIM 1 05 05
orD. ’ ’

4| «Haiiam, eciim cmoxkemb». OTpaborka 3amad Ne 4 1 05 05
KM OI'3. ’ ’

5| «I'papuuecknii 1adupunT» OtpadboTka 3amau Ne 5 1 05 05
KM OI'3. ’ ’

6| «Ox, y:xk3T0T Mporpecc» Otpadotka 3agau Ne 6 KM 1 05 05
oro. ’ '

7| «Yupoctuth npocro». Otpadotka 3amau Ne 7 KM 1 05 05
oro. ’ '

8| «dy>t». OTpadotka 3amad Ne 8 KUM OI'D. 1 0,5 0,5

9| «KakoBsl yriabi?». Otpadotka 3amad Ne 9 KM OI'D. 1 0,5 0,5

10 | «A pauHa kakoBa?». Orpaborka 3amau Ne 10 KM 1 05 05
oro. ’ '

11 | «Hdrpa na miaomaakey». Orpadotka 3amay Ne 11 KUM 1 05 05
oro. ’ '

12 | «B kaerky». Otpabotka 3amau Ne 12 KM OI'D. 1 0,5 0,5

13 | «Bep1o, He Bepro». OtpaboTka 3amau Ne 13 KM 1 05 05
oro. ’ '

14 | «Tabanmunblii 3Kkcnpeccey». Otpaborka 3amay Ne 14 1 05 05
KUM OID. ’ ’

15 | «Haiigu Ha rpapuke». Otpabotka 3anau Ne 15 KUM 1 05 05
oro. ’ '

16 | «IIpouenTsl B Hamel xku3Hu». OTpadoTka 3amau Ne 1 05 05
16 KUM OI'D. ’ '

17 | «Koaeco o6o03penus». Otpabdotka 3agau Ne 17 KM 1 05 05
ors. ’ ’

Hroro: 17 85 85
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