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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma 1o ydeOHomy Kypey «M30paHHbIE BOIIPOCHI MAaTEMATHKI» HA YPOBHE CPEIHETO
o0u1ero o0pa3oBaHus COCTAaBIEHA HA OCHOBE:

. denepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit Deaepanmm» ot 29.12.2012 Ne273D3;

. ®denepanbHoro 3aKoHa oT 24 ceHTs0ps 2022 1. Ne 371-D3 «O BHecenuu u3meHenuii B denepanbHblid
3akoH «O06 oOpazoBanuu B Poccuiickoit ®eneparun» u cratbu 1 ®PenepanbHoro 3akona «O06
o0s3aTenbHBIX TpeboBanusx B Poccuiickoit dexepannny;

. [Mpukaza MunobOpuayku Poccum ot 17 mas 2012 r. Ne 413 «OO6 yrBepxkaeHUH (eaepabHOTO
roCy/IapCTBEHHOIO0  00Opa3oBaTeIbHOrO  CTaHAapTa  CpelHero  obmero  oOpa3oBaHMsD)
(3apeructpuponan 07. 06. 2012 r. N 24480);

. [Ipukaza MunuctepctBa npocsenienus Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeceHUU
M3MEHEHHH B (QenepaiabHblii TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIH CTaHIAPT CPEAHErO OOIIeTo
o0pa3zoBaHMs, YTBEpPXKICHHBIM IpHUKa3zoM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
Oenepannu ot 17 masg 2012 r. Ne 413» (3apeructpupoan 12.09.2022 Ne 70034);

. [Ipukasa MunucrepcTBa mnpocBemeHust Poccuiickoit ®enepammm ot 18.05.2023 Ne 371 «O6
yIBepXkACHUH (QeaepalbHON  00pa30oBaTeNIbHOM MPOrpaMMbl  CPEAHEr0 OOIIEr0 OO0pa30BaHHS
(3apeructpuponan 12.07.2023 Ne 74228);

. TpeboBanuii K pe3ynbTaTaM OCBOCHHS OCHOBHON 00pa30BaTENbHOM MPOTpPaMMBI CPEeIHEro OO0IIero
obpazoanus, npeacraBieHHbx B DI'OC COO;

. Pa6oueit nporpammsl Bociutanust MOBYCOLL c.Jlenuno;

. Konnenmuu pas3Butusi MaTeMaTH4eckoro obpa3oBanusi B Poccuiickoit denepariiiy, yTBEpKIACHHON
pacnopsokenueM [pasutensctBa Poccuiickoit @enepanuu ot 24.12.2013 r. Ne 2506-p;

. [Tpukaza Mwunnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka opraHu3anuu u
OCYIIECTBICHUS  00pa30BaTENIbHOM  JEATENIbHOCTM TI0  OCHOBHBIM  00111€00pa30BaTEeIbHBIM
nporpaMmam — 00pa30BaTENIbHBIM ITPOrpaMMaM HadyaIbHOTO OOIIET0, OCHOBHOTO OOIIET0 M CPEIHETO
o011ero 00pa3oBaHuUs»;

. CII 2.4.3648-20 «CaHuTapHO-3MUEMHUOJIOTHYECKHE TPeOOBAaHUS K OpPraHM3alusM BOCIHUTAaHUS U
o0y4yeHMs, OTIbIXa M O3JOPOBICHMUSA J€Te U MOJOJASKH», YTBEPKIEHHBIX IIOCTAHOBJIECHUEM
IJIABHOT'O CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATUBBI U TPeOOBaHUS K 0OecreyeHno0 0e30MacHOCTU U
(unmm) Oe3BpenHOCTH Ui yeloBeka (aKTOPOB Cpe/ibl OOMTAHUSA», YTBEPKIEHHBIX IOCTAHOBICHUEM
IJIABHOT'O CaHUTapHOro Bpaya ot 28.01.2021 Ne 2

. [Tonoxxenus o paboueilt mporpamMme ydyeOHBIX MPEAMETOB, KypCcOB, MOJYyJeH, KypcOB BHEYPOUHOMH
nestensHoct MOBY COLI c.JIenuno.

CornacHo cBoeMy Ha3HadeHHIO pabouas mporpamma Ja€T HpeACTaBICHHE O LENAX OOydeHwus,
BOCIMTAHUS U Pa3BUTHA OOYyYaIOLIUXCs CPeJICTBAMU yueOHOro Kypca «/30paHHbIe BOIPOCHl MaTEMATUKI;
yCTaHaBJIMBaeT 00s3aTeIbHOE PEAMETHOE CO/IepKaHKe, MpelycMaTpUBaeT paclipeesieHle ero mo Kiaccam
U CTPYKTYpHpPOBaHHME €ro IO pasfellaM M TeMaM Kypca; JaéT paclpelielleHue Y4eOHBIX 4YacoB IIO
TEMaTHYECKUM pa3jieaM Kypca M IOCIEAO0BATEIbHOCTh HMX H3YYEHHS C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU Y4€OHOI 0 Mpolecca, BO3PACTHBIX OCOOCHHOCTEN 00Yy4aroLIIXCsl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA «M3bPAHHBIE BOITPOCHI
MATEMATHUKN»

B smoxy mudpooit Tpanchopmaimu Bcex cep demoBEUECKOW NESITEIbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 MaTeMaTHYeCKOW MOATOTOBKU. YKe B IIKOJE MaTeMaTHKa
CITY)XUT OTOPHBIM MPEIMETOM JJII U3YyUYEHUS] CMEXKHBIX JUCIHIUINH, & B KU3HM TOCJE IIKOJBI peaTbHOU
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HEOOXOIMMOCTBIO CTAaHOBHUTCS HENpEpbIBHOE OOpa3oBaHHe, 4YTO TpeOyeT MOJHOLEHHONH ©a30Boi
00111€00pa30BaTEIbHON MOJrOTOBKH, B TOM YHUCIIE M MAaTEMAaTUYECKOH. DTO 00YCIOBIEHO TEM, YTO B HAIlU
JHU PAcTET YMCIIO CHENMATbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MAaTEMaTHUKU: U B
cdepe SJKOHOMHUKH, U B OM3HECE, U B TEXHOJIOIMYECKUX 00JacTAX, U Jake B TyMaHUTapHbIX cepax. Takum
00pa3oM, Kpyr 00y4JaroLuxcs, s KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbIM MPEAMETOM, CYLIECTBEHHO
pacHmpsieTcs..

IIpakTHyeckass MOJE3HOCTh MAaTeMaTUKH OOYyCIIOBIEHA TeM, 4YTO €€ IPeAMETOM SBJISIOTCA
dyHaaMeHTaNbHBIE CTPYKTYPHI HAIIEro MHUpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOILICHHUS
OT IPOCTEHIINX, YCBAUBAEMbIX B HEIOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CJIO0XKHBIX, HEOOXOJUMBIX AJIS
pa3sBUTHSL HAayyHBIX M TEXHOJIOIMYECKMX HAeH. be3 KOHKpPETHhIX MaTeMaTHYeCKUX 3HAHUU 3aTpyIHEHO
NOHMMAaHWE TMPHHLUIOB YCTPOWCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHUKH, BOCIPHUATHE U
UHTEpHpeTalys  pa3HOOOpa3HOW  COLMAIBHOM,  HKOHOMMYECKOM,  IOJIMTHYECKOM  MH(OpManuu,
mMano3((eKkTrBHA TOBCEAHEBHAs MpaKTUYecKas JeATeNbHOCTh. KakJoMy 4YeloBeKy B CBOEH IKH3HU
HPUXOIUTCS BBINOIHATE JOCTATOYHO CJIOXKHBIE Pacu€Thl U COCTABIATh HECIOMKHBIC AITOPUTMBI, HAXOJUTh
HYXHbIE (OPMYIBI ¥ MPUMEHATh WX, BIAACTh NPAKTUYCCKUMHU NMPUEMAMU T€OMETPUUYECKHX H3MEPEHHHA U
NOCTPOCHHM, YUTAaTh MH(OPMAIUIO, MPEICTABICHHYI0 B BHIYy TaONWIl, nuarpaMMm U rpaduKoB, XUTHh B
YCIIOBUAX HEONPEAEIEHHOCTH U MOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

OnHOBpEMEHHO ¢ pacmupeHueM chep MpUMEHEHHS MaTeMaTHKH B COBPEMEHHOM OOIIeCTBE BCE
Ooiee Ba)XHBIM CTAHOBUTCS MAaT€MaTHUECKUI CTWIb MBIIUICHUS, HPOSIBISAIOLUIMICA B ONpeaenEéHHbIX
YMCTBEHHBIX HaBBIKaX. B mporecce M3y4eHHsi MaTeMAaTUKHA B apceHall MPUEMOB W METOJOB MBIIUICHHS
YeJI0OBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLMS U JAEIyKIHs, 00O0OIIeHHEe M KOHKpEeTHU3allus,
aHaM3 M CHHTe3, Kiaccuukauusg | cucTeMarus3auus, adcrparupoBaHue u aHanoruss. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIIOUCHHH, MpaBUIa WX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHYECKHX
HOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHMsI (POPMYIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBaTh CYX/ICHUS,
TEM CaMbIM pa3BUBAIOT JIOTHYECKOE MbIIUICHHE. Bemymas ponb NPUHAAICKAT MaTeMaTHKE B
(GOpMHPOBAHNUN AITOPUTMUYECKONM KOMIIOHEHTHI MBIIUIEHHS ¥ BOCIUTAaHMM YMEHMH JeficTBOBaTh IO
3aJJaHHbIM aJITOPUTMAaM, COBEpPLICHCTBOBATh M3BECTHBIC M KOHCTPYMpPOBaTh HOBBIE. B mporecce perieHus
3aJad — OCHOBHOW Yy4YeOHOH JesTeIbHOCTH Ha YpOKax MaTeMaTHKH — pPa3BUBAIOTCS TBOpYECKas M
NPUKJIATHAS CTOPOHBI MBIIIIICHUSI.

OOyuenne mareMaTHKe HaéT BO3MOXKHOCTH Pa3BHBATh y yYAIIUXCS TOYHYIO, PAalMOHAIBHYIO W
UH(POPMATUBHYIO peub, YMEHHE OTOUpPATh HanbosIee NOIXOASIIME A3bIKOBbIE, CHMBOJIMYECKUE, rpaduyeckue
CpeACTBa /ISl BRIPAKEHHSI CY)KACHUN M HATIISTHOTO WX MPENICTABICHHS.

Heo06XoauMbpIM KOMIIOHEHTOM OOIEH KyJlbTyphl B COBPEMEHHOM TOJKOBAaHMM SBIETCS oOliee
3HaKOMCTBO C METOJIaMH TIO3HAHUS JCHCTBUTEILHOCTH, IPEACTABICHNE O TIPEAMETE U METOJIE MAaTEeMaTHKH,
€ro OTJINYMS OT METOJIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHUS] MaTeMAaTUKU
JUTSL pellieHHs] HAyYHBIX W MPHUKJIAIHBIX 3a/1a4. Takum o0pa3oMm, MaTeMaTHIeCKoe 00pa3oBaHne BHOCHUT CBOM
BKJIaJ] B pOpMUpPOBaHUE OOIIEH KyIbTYpbl UEJIOBEKA.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET ICTETHYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHMMAHUIO KPACOTHI
U U3AIIECTBA MAaTEeMAaTUYECKMX pacCyKICHHUH, BOCIPHUATHIO TEOMETPUYECKHX (OpM, YCBOEHHIO HUIEU
CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «M3BPAHHBIE BOITPOCBI MATEMATHUKN

1) Pacimpenne noHMMaHHS ~— LEHTPAJbHBIX  MaTeMaTHMYECKUX  TMOHATUM  (YMCIO, BEIMYMHA,
reomMeTpuueckas  Qurypa,  mepeMeHHas,  BEpOATHOCTb,  (YHKIMSA),  00eCHeuMBaIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHUs 00YUaIOIIUXCS;

2) MIOABEACHUE YYAIIUXCS K OCO3HAHUIO B3aHMOCBS3U MAaTEMAaTUKHA U OKPYKAIOIIET0 MUpA, [IOHUMAaHHE
MaTeMaTHKHU KaK 4acTH 0OLIel KyJbTyphl 4eJIOBEUECTBA,;



3) pa3BUTHE MHTEIUICKTYalIbHbIX M TBOPYECKMX CIIOCOOHOCTEH  ydallMXcs, I103HABaTEIbHOM
aKTUBHOCTH, HCCIICJOBATEILCKAX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpPECAa K H3YYCHHIO
MaTE€MAaTHUKU;

4) ¢dopmupoBaHue  (QYHKIMOHAJIBHOW  MaTeMaTH4eCKOM TIpaMOTHOCTH: YMEHMs  paclo3HaBaTb
MaTEMaTHUYECKHUE aclEeKThl B PEAIbHBIX JKM3HEHHBIX CUTYAlUSX U NPU U3YYEHUH APYTUX Y4EOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3BIKE
MaTEeMaTUKd M CO34aBaTb MaTEMAaTHUYECKHE MOJENH, IPUMEHATH OCBOCHHBIM MaTEMAaTUYECKUUI
anmapar Uil peuleHUs IPAaKTUKO-OPUEHTHPOBAHHBIX 3aJad, WHTEPIPETUPOBAaTH M OLEHUBATH
IIOJIyYE€HHBIE PE3YJIbTATHI.

MECTO YYEBHOI'O KYPCA «<MU3PAHHBIE BOITPOCBI MATEMAKTUKW» B YYEBHOM
IIVTAHE

VYueOHbIN M1aH Ha U3ydeHue yueOHoro kypca B 10-11kmaccax orBoaut 1 ydeOHBIN Yac B HEJEIIO B
TE€YeHHE KaKI0ro roja ooyuenus (34 yueOHbIe Hefenn), Bcero 68 yueOHBIX 4acoB.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA 3JIEKTUBHOI'O KYPCA
«MU35PAHHBIE BOITPOCBI MATEMATHUKHW» HA YPOBHE CPEJHEI'O OBLIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
I'paxxaanckoe BocnuTaHHe:

. Cc(OPMHPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMK OOYYaroIIerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIEeCTBA, MPEJCTABICHUEM O MAaTEMAaTHYECKHX OCHOBaX ()yHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHMI, MPOLELYp Tpa)KAaHCKOro obiiecTtBa (BBHIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aUMOJCHCTBOBATh C COLMAIILHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX (YHKIUSIMH U
Ha3HAYEHHUEM.

Ilarpuornyeckoe BoCIUTaHUE:

. c(hOPMUPOBAHHOCTHIO POCCUUCKON TPaKTaHCKOW HWIASHTHYHOCTH, YBXXEHHS K TMPOLUIOMY H
HACTOSIIEMY POCCHUMCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSAM POCCHUMCKHUX
MAaTeMaTUKOB M POCCHMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJb30BAHUIO ATHUX JAOCTHKEHUW B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

. OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOTO MOBEJCHUS, CBA3AHHOTO C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKU
U JAESITeNbHOCTHIO YYEHOTO; OCOZHAHHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO.
IcTeTHUYECKOE BOCIUTAHHE:

. ACTETHYECKUM OTHOIIEHUEM K MHPY, BKIIOYas OSCTETHKY MAaT€MaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a7ad, PEHICHUN, PACCYXICHUW; BOCIPUUMYHUBOCTHIO K MAaTEMATHUYECKUM AacleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.
dusnuyeckoe BocnNuTaAHUE:

. c(hOPMHUPOBAHHOCTBIO yYMEHHSI TPUMEHSATh MAaTeMAaTHYEeCKHE 3HAHHWS B HHTEpEcax 370pOBOTO U
Oe3omacHOrO 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHATUN U OTABIXA, perynspHas (u3udecKasi akTUBHOCTb); GU3UUECKOTO
COBEPLIECHCTBOBAHMS TP 3AHATUSX CIIOPTUBHOO3JOPOBUTENBHOM AEATEIBHOCTBIO.

TpynoBoe BocnuTaHHe: TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
paznmuuHbBIM cdepam mpodhecCuOHATBHOM NeITeIbHOCTH, CBI3aHHBIM C MATEMATHKON U €&



MPUIIOKECHUSMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu U peaan30BBIBATH
COOCTBEHHBIE >KM3HEHHBIE IUIAHBl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY
00pa3oBaHMIO M €aMOOOPa30BaHUIO Ha MPOTSDKEHUH BCEH JKM3HU; TOTOBHOCTBIO K aAKTHBHOMY
YYaCTHIO B PELICHUM IIPAKTUYECKUX 3a]a4 MATEMATUYECKOM HAIIPABICHHOCTH.

IKoJI0rHYecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTUUECKOU KYJIbTYphl, TOHUMAaHUEM BIIUSHUS COIMATPHOIKOHOMUYECKHUX

MPOIIECCOB HAa COCTOSIHME NMPUPOJHON M COIMAIBHOM Cpeilbl, OCO3HAHUEM TI00aJbHOTO XapakKTepa

IKOJIOTHYECKUX MPOOJIEM; OpPUEHTAIlMEH Ha MPUMEHEHUE MAaTEeMaTHYECKHX 3HAHWM JUIS PEIIeHUS

3a71a4 B O0JACTH OKPYKAIOIICH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX

MOCTEACTBUH JJIs1 OKpY»Karoen cpesibl. LleHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH

u OOIIEeCTBEHHOW NPAaKTUKH, MOHMMAaHMEM MAaTEeMAaTUYEeCKOH HayKh Kak cgepbl UelIOBEUYECKOM

JIEATEIIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTHU JIJI Pa3BUTHS IUBUIIN3AIIMU; OBJIAJICHUEM S3bIKOM

MAaTeMaTUKH MU MaTEMAaTHYEeCKOW KyJIbTYpOH KakK CpEeACTBOM MO3HAHUS MHPA; TOTOBHOCTHIO

OCYILECTBJIATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.
METAIIPE/METHBIE PE3YJIbTATBI

1) YHuBepca/ibHble IO3HABaTe/IbHbIE eiicTBUsI Ba3oBbie

JOTrnYecKue neicTBuA;

BBISIBJIAITh M XapaKTE€PU30BaTh CYILIECTBEHHbIE IMPHU3HAKUM MaTEMaTUYECKUX OOBEKTOB, IOHSITHUH,
OTHOLIEHUH MEXAYy MOHATUAMH; (POPMYIUpPOBATH OIpPENENEeHUs IOHATUH; YCTaHABJIMBATh
CYIIECTBEHHBI NpPU3HAK KJIACCH(HKAINK, OCHOBAHUS Ui OOOOLICHHS W CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHMMATh,  (OPMYJIUpOBaTh M  NPeoOpa3oOBbIBATh  CYXKJAEHUS:  YTBEpIUTENbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;
BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEpPHOCTH, B3aUMOCBSA3M U IPOTHBOpEYMs B (akTax, JaHHBIX,
HaOJIIOACHUAX W YTBEPXKICHUSX; NpeasiaraTb KPUTEpUU JUIsl BBIABICHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEYUH;
JieNaTh  BBIBOABI C  HMCIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEIYKTHUBHBIX W  HHJIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTh CAMOCTOATENBHO JIOKA3aTeNbCTBA MAaTEMaTHUYECKUX YTBEpXKJIEHUHM (IpsMble U OT
IPOTHBHOTO), BHICTpANBATh apryMEHTAIUI0, IPUBOANUTh IPUMEPHI U KOHTPIPUMEpPHI; 00OCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;
BBIOMpaATh CIOCOO pelieHuss y4eOHOH 3anauu (CpaBHHMBAaTh HECKOJBKO BAapUaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOIXOAAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarejbckue 1elCTBUA:
HCIOJIb30BATh BOMPOCH! KaK UCCIIE0BAaTENIbCKUN HHCTPYMEHT MO3HaHMS; (OPMYIHPOBATH BOIPOCHI,
¢ukcupyromme npoTUBOpEUHe, MpoOJieMy, YCTaHaBIMBaThb HCKOMOE M JaHHOE, (OpMHpPOBATh
TUIIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;
IIPOBOAUTH  CAMOCTOSITEIILHO CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, UCCIIEJOBAaHHE

1o
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJIEHHUS, MPOLECcCca, BBIABICHHIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;
CaMoCTOSITENIbHO  (popMynHupoBaTh OO0OOIIEHHS W BBIBOJABI IO pe3ysibTaTaM IPOBEAECHHOTO
HaAOJIIO/IEHUs, UCCIIEJOBaHMs, OLIEHWBATh JIOCTOBEPHOCThH IOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEHHI;
MIPOrHO3HPOBaTh BO3MOXKHOE Ppa3BUTHE IpPOLIECcCa, a TaKKE BBIABUIATH MPEANOJIOKEHHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSX.
Pabora ¢ undopmaumeii:



BBIBIIATH eUINUTH MHGOPMALIUH, JaHHBIX, HEOOXOIUMBIX JUIS OTBETAa Ha BOIPOC U JUIS PEIICHUS
3a]a4uu;

BbIOMPATh UHPOPMALUIO U3 UCTOYHHUKOB PA3IUYHBIX THIIOB, aHAIU3UPOBATH, CHCTEMATU3UPOBAThH U
UHTEPIPETHPOBATH MHPOPMAITUIO PAa3IMUHBIX BUIOB U (POPM IMPECTABICHHUS;

CTPYKTYpUpOBaTh HMH(POPMAIUIO, TMPEACTaBIATh €€ B pa3IMuHBIX (QopMax, HIUTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcajibHble KOMMYHUKATHBHbBIE IeicTBUsI, O0menue:

BOCIIPUHMMATh U (OPMYJIHPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBHUAMHU U LEISAMHU OOIIECHUS;
SCHO, TOYHO, ITPaMOTHO BBIPa)KaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCBbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUSI 110 XOJIy PeIICHHUs 3a1a4l, KOMMEHTUPOBATh MOJTyYSHHBIH

pe3yibTar;

B X0Jle 00CYXKIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl, MpoOIeMBbl, peraeMon
3a/1a4M, BBICKA3bIBaTh WJEH, HALICICHHBIE HAa IOMCK PELIEHUS; COMOCTABJIATH CBOM CYXACHUS C
CYXJEHUSIMU [JpPYTUX YYaCTHHUKOB JMaNora, OOHAapYyXHMBaTh pa3duuMe M CXOACTBO IO3ULMHA; B
KOPPEKTHOH popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTaBIATh  PE3yJabTaThl  pELIEHMs]  3aJauyd, DSKCIEpUMEHTa, HCCIEIAOBAHUS, IMPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (OpPMAT BBICTYIUICHHUS C YYETOM 3a/ad MPE3CHTAIMH U OCOOCHHOCTEH
ayJUTOpUU.

CoBMmecTHas 1eSITeJILHOCTD (COTPYAHUYECTBO):

MOHMMATh M WCIOJI30BATH NMPEHMYILIECTBA KOMAHIHOW M WHIUBUAYAJIHLHOUW pabOTHI MPH PEHICHUU
yueOHBIX 3a7ay; NIPUHHUMATh 1I€JIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPIraHU3ALIMIO
COBMECTHOM paboThl, pacrpesenaTh BUbl padoT, JOroBapUBaThCs, 00CYXkAaTh MPOLECC U Pe3yIbTaT
paboThI; 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

Y4acTBOBATh B TPYIIIOBBIX (hopMax paboThl (00Cyx)aeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»
U T.I.); BBIIOJIHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JAEHCTBHS C JPYTMMH UYICHAMHU
KOMaH[Ipl; OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOmMI TPOAYKT MO  KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHMKAMU B3aMMOJAEHCTBHS. 3) VYHHBepcajbHble peryJjisiTUBHbIE
nericreust CaMmoopranm3anus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3ajaud, BHIOMPATh CIIOCO0 pelIeHHs C YYETOM HMMEIOLIUXCS
pecypcoB ¥ COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI peLICHUN
¢ y4€TOM HOBOM MH(OPMAIUH.

CaMOKOHTPOJIb:

BJIIETh HaBBIKAMM IIO3HABATENIbHOM peQIIeKCMM Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U
MBICIIUTENBHBIX IMPOLECCOB, UX PE3yJIbTaTOB; BIaJeTh CHOCO0AMHM CAaMONPOBEPKH, CAaMOKOHTPOJIIS
Ipolecca U pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33]]aui, BHOCUTh KOPPEKTUBHI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSACHATh NPUYUHBI JOCTHMIKECHUS WU
HEJIOCTHKEHUS Pe3yJbTaTOB JAEATENIbHOCTH, HaXOIUTh OUIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

B) 3MonMOHAJIBLHBII HHTELICKT, NPeAnoaaraommi cpopMupOBaHHOCTD:

CaMOCO3HaHUSs, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHJIETh
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIIbHOM cephl, ObITH YBEPEHHBIM B

cebe;

CaMOpEeryJIUpOBaHus, BKIOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SYMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTD,
OBITh OTKPBITHIM HOBOMY;;



BHYTPEHHEI MOTHMBALlMH, BKJIIOYAIOLIEH CTPEMIIEHHE K AOCTM)KEHHIO LIEIM U YCHEXY, ONTUMU3M,
MHULIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSHUE IPYTUX, YYUTHIBATH
€ro Mpu OCYIIECTBICHUU KOMMYHUKAIIUU, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;
COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAMBAaTh OTHOUICHUS C IPYTMMU JIFOJbMH,
3a00TUTbHCA, POSBISATH UHTEPEC U pa3pemiaTs KOHGIUKTHL;, [ nmpuHsTHE ce0s U IPYrUX JIOACH:
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX JIIOJIEH IPU aHAIMU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO APYTUX JIOJEH Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh MOHMUMATh MHUP C IMO3WUIUH JAPYroro 4eioseka. I') MpUHATHSA cedst M
APYrux:

[Tpunumatps ceOsi, MOHMMAasi CBOM HEAOCTAaTKU U JIOCTOMHCTBA; NPUHUMATh MOTHUBBI U apryMEHThI
JPYTUX TPU aHAJIW3€ PE3YJIbTATOB JEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO JPYrUX Ha OMIMOKY; pa3BUBATh CIIOCOOHOCTH MOHHUMATh MUP C
MO3ULIMH JIPYTOT0 YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

10 kiacc

pa3BUTHE TMPEACTABICHUA O MATEeMaTUKE Kak O METOJ€ TNO3HAHUS JCHUCTBUTEIBHOCTH,
MO3BOJISIOILIEM ONUCHIBATh U U3Y4aTh PEajbHbIE MPOLECCHI U SIBICHUS;

pa3BuTHE yMEHUH paboTaTh ¢ Y4eOHBIM MATEeMATHYECKUM TEKCTOM (aHAIM3UPOBATH, W3BJICKATH
HEoOX0auMYI0 HWH(GOpPMAIMI0), TOYHO U TPAMOTHO BBIpaXaThb CBOM MBICIU C MPUMEHEHUEM
MaTeMaTUYeCKONH TEPMHUHOJIOTUM U CHMBOJUKU, TPOBOAUTH KIacCU(UKALNU, JIOTUYECKUE
000CHOBaHHUS, JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

pelieHue CIOKETHBIX 3a7ad pa3HbIX TUIIOB HAa BCe apu(METHUYECKHUE NCUCTBHS; MPUMEHEHUE
crocoba MoucKa peleHus 3a1adn, B KOTOPOM PacCykKJICHHUE CTPOUTCS OT YCIOBHS K TpeOOBaHMIO
Wi OT TpeOOBaHUS K YCJIOBHIO; COCTaBJICHHE IUIAHA DPEILIEHUs 3aJaud, BBIICICHHUE JTAloOB €€
pELICHHs], HTHTEPIPETALHS BBIYMCIUTENBHBIX PE3YJbTATOB B 33/1a4e€, UCCICIOBAHUE MOJYYEHHOIO
pELICHUS 3a/1a4l; PEIICHUE JOTHUYECKUX 3a/1a4;

Pa3BUTHUE NPEACTABICHUNM O YUCJIE M YMUCIOBBIX CHUCTEMAxX OT HATYPAJIBbHBIX 0 JACHCTBUTEIBHBIX
YHCEJT; OBJIAJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHHUI;

OBJIAJICHUE CHMBOJBHBIM  SI3BIKOM  anreOpbl, TMpHEMaMH BBIMIOIHEHUS  TOXKICCTBEHHBIX
npeoOpa3oBaHUl BBHIPAKECHHM, PEIICHUs] YpaBHEHUW, CHCTEM YpaBHEHUMN, HEPABEHCTB U CHUCTEM
HEPAaBEHCTB; YMEHHUs MOJETUPOBATh pealbHbIE CHUTYallMH Ha S3bIKE alreOpbl, HCCIEI0BATh
MOCTPOCHHBIE MOJENU C KCIONb30BAaHHEM armapara aireOpbl, WHTEPIPETHPOBATh MOTYUCHHBIN
pe3yJIbTar;

BJIaJICHUE OCHOBHBIMH MOHATHUSIMH O IUIOCKUX U TIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYypax, UX

OCHOBHBIX CBOWCTBax; c()OPMHUPOBAHHOCTh YMEHHS paclO3HaBaTh Ha YEepTEkKax, MOJEISAX U B pealbHOM
MHUpE reoMeTpudeckre (GUrypbl; IpUMEHEHHE U3YYEeHHBIX CBOMCTB reOMETpUYecKuX GuUryp u popmyn mis
pELIeHNs] TEOMETPUUYECKUX 3a7a4 U 3a7au C IPAKTUYECKUM COJEPKAHUEM;

pPa3BUTHE YMeHI/Iﬁ MNPUMCHATE HU3YUCHHBLIC IMOHATHA, PE3YyJIbTAaThbl, MECTOABI IJId PCIICHHA 3aaad
MMPAKTUYCCKOro XapakTepa MW 3aJa4 HU3 CMCXKHBIX JUCHUINNIMH C HCIIOJB30BAHUEM IIpPHU
HCO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCpUAJIOB, KOMIIBIOTEPA, ITOJIB30BaTHCA OI_[eHKOI>'I n HpI/IKI/I,Z[KOﬁ Ipu
MPAKTUYCCKUX pacyCTax;



C(I)OpMI/IpOBaHHOCTB HOHHTHﬁHOFO aHHapaTa 110 OCHOBHBIM KypcaM MaTEMAaTHUKH, 3HAHUC OCHOBHBIX
TGOpeM, (bOpMy.H nu yMCHI/IH nux HpI/IMeHSITL; yMeHI/ISI HaxXoIuThb HCCTaH,Z[apTHLIC CHOCOGBI peIJ_IeHI/IH
3aj1ad4;
c(hOpMUPOBAHHOCTh YMEHUW MOJEIUPOBATh peajbHbIC CUTYaIlUH, HCCICI0BATh IOCTPOCHHBIC
MOJIEJI, UHTEPIIPETUPOBATD ITOJIY4CHHBIN pe3ysbTarT.

11 kaacc

pa3BUTHE TMIPEIACTABICHUNA O MaTreMaTMKE Kak O METOJe MO3HAHUSA JICMCTBUTEIBHOCTH,
MO3BOJISIOIIEM ONMCHIBATh U U3Y4aTh PEaJbHbIE MPOLECCHI U SIBICHUS;

pa3BuTHE YMEHUI paboTaTh ¢ y4eOHBIM MATEeMAaTUYECKUM TEKCTOM (aHAIM3UPOBATh, WU3BIIEKAThH
HEoOX0auMYI0 HH(GOpPMAIMI0), TOYHO U TPaMOTHO BBIpaXaTb CBOM MBICIU C HpPUMEHEHUEM
MaTEeMATHYECKONH TEPMHUHOJOTUM U CHUMBOJUKU, TPOBOJIUTH KIACCU(UKAINU, JIOTUYCCKUE
000CHOBaHHUS, JOKa3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKICHUM;

pellleHre CIOXKETHBIX 3a/Jad pPa3HbIX THIIOB HA BCe apudMeThyeckue IeHCTBUS; MpPUMEHEHUE
crocoba MoucKa peleHus 3agadd, B KOTOPOM PacCyKJICHHUE CTPOUTCS OT YCIOBHS K TpeOOBaHMIO
WIK OT TpeOOBaHUS K YCJIOBMIO; COCTaBJICHME IUIAHA PELIEHUS 3aJaud, BBIJCIICHUE JTallOB €€
pELICHHS, UHTEPIIPETALNS BBIYUCIUTENBHBIX PE3YJbTATOB B 3aja4e, UCCIEIOBAHUE TMOIYYEHHOIO
pELLICHUS 3a/1a4l; PEIICHUE JOTHUYECKUX 3a/1a4;

pa3BUTHE NPEJCTABICHUNA O YUCIE M YUCIOBBIX CUCTEMAxX OT HATYpPaJbHBIX JI0 JEUCTBUTEIbHBIX
YHCEJI; OBJIAJICHUE HABBIKAMH YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAIbHbIX BHIYMCIICHHI;

OBJIQJICHHE CUMBOJIBHBIM  SI3BIKOM  aireOpbl, TpPUEMaMH  BBIIIOJHEHUS  TOXKJIECTBEHHBIX
npeoOpa30BaHU BBIPAKECHHM, PEIICHUs] YpaBHEHUW, CHCTEM YpaBHEHUMN, HEPABEHCTB U CHUCTEM
HEPAaBEHCTB; YMEHHUS MOJEIUPOBATH pEajbHbIE CUTyallUd Ha f3bIKE anreOpbl, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENIU C HCIIOIb30BAaHUEM allliapara aiareopsl,

WHTEPHPETUPOBATH MTOTYUYECHHBIN pPE3yJIbTaT;

BJIa/ICHE OCHOBHBIMU MOHSATUSMU O MJIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPHUECKUX (PUrypax, ux
OCHOBHBIX CBOWCTBax; COPMUPOBAHHOCTH YMEHHUS DPACIO3HABATh Ha YepTekaxX, MOJAEISIX U B
peajbHOM MHpE TeOMeTpuueckre (UTypbl; TPUMEHEHHWE H3YYCHHBIX CBOWCTB T€OMETPHUUYECKUX
buryp u hopmys A peHICHUS TEOMETPUIESCKUX 3a/1ad U 3a/a4 C TPAKTUUECKUM COJIEPIKaHUEM;
pa3BUTHE YMEHUW NPUMEHATH W3YUYEHHBIC IOHSTHUSA, PE3YyJbTAaThl, METOJABI I PELICHUS 3aday
MIPAKTUYECKOTO XapakTepa MW 3a4ad M3 CMEXHBIX JUCUHUIUIMH C HCIOJIb30BAHUEM IIpU
HEO0OXOIMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KOMITBIOTEPA, MOJIB30BATHCS OLIEHKON M MPUKUAKOMN MpH
MPAKTUYECKUX PACUETAX;

c(hOpMHUPOBAHHOCTH OHATUHHOTO ammapaTa o0 OCHOBHBIM KypcaM MaTeMaTHKH; 3HAHHE OCHOBHBIX
TeopeM, GOpMYyNT U YMEHUS UX MPUMEHSTh; YMEHUSI HAXOJIUTh HECTAHJAPTHHIE CIIOCOOBI PEIICHUS
3a71ad4;

c(hOpMUPOBAHHOCTh YMEHUW MOJETUPOBATh peajbHbIE CUTYaIlMH, HCCIEI0BAaTh IOCTPOCHHBIC
MOJIEJIN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT.

I1. COAEP KAHUE YYEBHOI'O KYPCA «M3bPAHHBIE BOITPOCBI MATEMATHKMN»

10 KJacc
1. TexkcroBbIe 3a1a4u
3amayn Ha CJOXHBIE TPOIEHTHI, CIUIABBI, CMECH, 33/1auyd Ha 4acTH M Ha pa3baBneHue. Pemenue

3aaa4 Ha PaBHOMEPHOC ABHIKCHHUC II0 Hp?[MOfI, JABUXXCHUC II0 OKPYKHOCTHU C MOCTOSTHHOM CKOpPOCTBIO,
PaBHOYCKOPEHHOE (paBHO3aMeIJICHHOE) IBM)KEHUE. 3a1aul Ha KOHKPETHYIO U aOCTPaKTHYIO paboTy.

33}13‘11/1 C OrpaHud4€HUAMHW Ha HCU3BCCTHBLIC HCCTAHAAPTHOTO BHA. Pemenne 3aga4 Ha

apu(pMETHYECKYIO0 U TeOMETPpUUYECKYIo Iporpeccuu. KoMOMHUpOBaHHBIE 3a/1a4H.

OcHoBHas OCJIb — 3HAKOMUTH YYaAlIUXCA C Pa3JIMUHBIMU crocooaMu peuieHud 3aa4d, BBIACIIAA

HanOoJee palluOHAJIbHBIC.

d



2. T'eomeTpusi HA MJIOCKOCTH

TeopeMmsl cuHYcOB M KOcHMHYCOB. CBoiicTBa OMCCEKTPHUCHI yrila TpeyrosbHuka. [lmommamu
TPEYroJIbHUKA, MapajieJorpaMma, Tpaneluu, MPaBUIBHOTO MHOIOYrojbHUKA. BenuunnHa yria
MEXJly XOpIoil U KacarelnbHOW. BenuunHa yria ¢ BepIIMHOM BHYTpU M BHE Kpyra. OKpy»HOCTH,
BIIMCAHHBIE B TPEYrOJbHUKM M OIMCAHHBIE BOKPYI TpEyroJbHUKA. BnucaHHble M ONMCAHHbBIE
YEThIPEXYroJbHUKU. POpMysbl Ui BBIYUCICHUS IUIOIIAAU MPABUIBHOIO MHOTOYI'OJbHHUKA, €rO0
CTOPOHBI M paiuyC BIMCAHHON OKPYKHOCTH.

OcHoBHas 11eJIb — OTpadaTHIBAaTh CIIOCOOBI PEIICHUs MIIAHUMETPUYECKHUX 33/1a4, BBI3BIBAIOT
HauOOJIbIINE 3aTPYAHEHHS Y CTApIIEKIACCHUKOB

3. Teopusi MHOT04/1€HOB

Jlenenue MHOro4jieHa Ha MHOIOWIEH C OCTATKOM. J[enMMOCTh MHOIOWIEHOB. AJTOpUTM
EBxmmna nis mHorowieHoB. Kopuu MHorowieHoB. Teopema be3zy u ee cieactBue o J€IMMOCTH
MHOIOWIEHA Ha JUHEHHbIN aBywieH. HaxoxneHne paunoHanbHbIX KOPHEM MHOrOYJIEHA C LIEJIBIMU
koadpunmentamu. O6o0menHas Teopema Bueta. [IpeoGpa3oBanue panrioHaIbHBIX BbIPAKEHUH.

OcHoBHas 1enb — (POPMHUPOBATH Yy YYAIIUXCS HABBIK PA3JIOKEHUS MHOTOYJIEHA CTENEHU
BbIILIE BTOPOM Ha MHOXXMTEIHU, HAX0K/IEHUE KOPHEW MHOIOWIEHa, IPUMEHATh TeopeMmy besy u ee
CIENCTBUS JJI1 HAXOXKJEHUS KOPHEW ypaBHEHUH BBIIIE BTOPOM, a TaKkKe YHPOUICHUs
palMOHAIbHBIX BBIPAKEHUM.

4. Moayanb

[TonsiTe MOAyssi, OCHOBHBIE TEOPEMBI U €ro reoMerpuueckas uHrepnperanus. CrocoOsl
pelieHusl ypaBHEHUI, HEPaBEHCTB C MOAylIeM M HX cucteM. CrocoObl mocTpoeHHs rpadukoB
byHKIMi, comepxkamux Moaynb. Moayns B 3aganusx EI'D.

OcHoBHas 1enb —(pOpMHUPOBAaTH yYMEHHE OOYYAIONMXCS MPUMEHSATh OCHOBHBIE CIOCOOBI
pelIeHusl 3aJaHui C MOAYJISIMHU: HCIHOJIb3Ysl OIpPEACICHUE MOAYNsS, €ro I'€OMETPUUYECKYIO
MHTEPIIPETALMIO UITH 110 OOIIEH cXxeme.

5. KomOuHaTopHble 3a1aun

IloHsATHE mEPECTAaHOBOK, COYETAHUS, PAa3MELIEHUS, HAXOXKICHHE 4YacTOThl IOSIBICHHUSA
COOBITHI, BEPOSTHOCTH.

11 kjaacc

1.Tpuronomerpus

Tpuronomerpuueckue QyHKIMM U UX cBoicTBa. lIpeoOpazoBaHuE TPUTOHOMETPUUECKHUX
BBIPQXCHUI. PellleHne TpUroHoMeTpUYeCcKUX ypaBHEHUH. PerieHue cucteM TPUTOHOMETPHUECKHUX
YpaBHEHUM.

OcHOBHas 11e7Tb — CUCTEMAaTU3alUs TOTYYEHHBIX 3HAaHUN M0 TeMe U YIiyOJIeHue KOIbHOTO
Kypca.

2. UppauuoHajibHble ypaBHEHHUS] U HEPABEHCTBA

IIpeoOpa3oBaHue MppalMOHANIbHBIX BhIpakeHUH. Perienue uppanuoHanbHbIX YpaBHEHUH U
HepaBeHCTB. KoMOMHMpPOBaHHBIE 3aJaHHUS.

OcHOBHas 1LIeNIb — PACCMOTPETh ¢ 00YYAIOIIMMHUCS MOHATHUS UPPALIMOHAIIEHOTO BBIPAXKEHHUS,
UPPALMOHATILHOTO YpPaBHEHHS U HEPaBEHCTBA, W3YYUTh OCHOBHBbIE NPUEMBI IMpeoOpa3oBaHUN
UppalMOHATIBHBIX BBIPAKEHUH, OCHOBHBIE CIIOCOOBI pEIICHUS HPPALMOHATIBHBIX YpaBHEHUH U
HEPABEHCTB.

3. [TapameTpsbI

JIuHelHblE ypaBHEHMS M YpaBHEHMs, NPUBOAMMBIE K HHUM. JIMHEiHBIE HEpaBEHCTBA.
KBanparHble ypaBHeHMs] U ypaBHEHHs, MpUBoauMble K HUM KBajpaTHbie HepaBeHCTBA. PemieHue
YPaBHEHUH U HEPABEHCTB IIPH HEKOTOPBIX HAYAIBHBIX YCIOBUAX. [I[puMeHeHne npou3BOAHON Ipu
pELIEHNN HEKOTOPBIX 3a/1a4 C apamMeTpaMu. 3aauu ¢ apaMeTpaMu.



OcHOBHasl Lieb — COBEPIIEHCTBOBATh YMEHUS U HABBIKM PEILIECHUS JIMHEWHBIX, KBaJPATHbIX
YPaBHEHM W HEPABEHCTB, MCIIOJb3Ysl ONpEACICHMs, Y4YMThIBas 00JacTb ONpEAETeHUs
paccMaTpuBaEMOro ypaBHEHMs(HEPAaBEHCTBA); IO3HAKOMUTb C METOJAMM pElICHHs YpaBHEHUM
(HepaBeHCTB) TMpH HEKOTOPbIX HAYaJbHBIX YCIOBMAX, KOMOMHMPOBAaHHBIX 3ajaHuil. 4.
Iloka3aTenbHas U Jlorapupmuyeckas QyHKIHU

CBoiicTBa OKa3aTeIbHON U JTOTapuPMUIECKON QYHKIIUI U X TPUMEHEHHUE.

Pemenne moxa3aTenbHBIX M JIOTapH(PMHUUYECKHX ypaBHEHHH. PemieHue mokazaTelbHBIX U
JgorapupmMuuecKkux HepaBeHCTB. KoMOMHMpOBaHHbIE 3a1auu.

OcHOBHas 1Ielb — COBEPUICHCTBOBATH YMEHHUS M HABBIKM pPEUICHUs OoJiee CIOXKHBIX 10
CPAaBHEHHUIO CO ILKOJIbHOW ITPOrpaMMOM, HECTAHAAPTHBIX 3aJaHUMH.

5. Crepeomerpus

Muororpanauku. Tena Bpamenus. KomOunammu tei.

OcHOBHas 1enb — cHCTEMaTH3alldsd M INPUMEHEHHE 3HaHMH U CcrnocoOOB AEHCTBU,
00y4aromuxcsl IO LKOJIBHOMY KypCYy CTEPEOMETPHUH.

6. UToroBoe moBTopeHue

[IpenycMoTpeHO IpoBeeHUE 3aKIHUUTEIbHOW KOHTPOJIBHOW paboThl O MaTepuanaM U B
dopme EI'D, coneprxkaliyro 3a1aHusl, aHAJIOTHYHbIE IEMOHCTPALIMOHHOMY BapuaHTy
(mpenmnosyaraeTcs UCHOIb30BAHUE JIEKTPOHHBIX CPEICTB O0YUEHHUS).

HNudopmanus 06 yuere padoueii [Iporpammel Bocnutanusi B pasaene «Coaep:kanue
yueOHoro kypca «M30panHblie BOpochbl MAaTEeMATHKID)

B pasaciiax u TéMax yqe6H0r0 npeaMeTa Yy9uTellb 6y):[eT:

. no0yXkaaTek 00ydarolmxcs CcoOJM0JaTh Ha YpOKE OOLIENPUHATHIE HOPMBI IMOBEACHUS,
npaBuia OOIIEHUS CO CTAapIIMMHU (IEaroruyecKMMM pabOTHUKaMM) U CBEPCTHUKAMU
(oOy4aronMuCs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBI M CAMOOPTaHU3AIHNH;

. [IpUBJIEKaTb BHUMaHMUS OOy4alOLIMXCSl K LIEHHOCTHOMY AacCIEKTy H3y4aeMblX Ha ypoKax
SIBJICHUI, UCTIOJIb30BaB BOCIIUTATEIbHbIE BO3MOXKHOCTEN CoJiepkKaHus pa3zena (TeMbl) uepes
o00p COOTBETCTBYIOIIMX YIPAKHEHUH W JEMOHCTPALMIO OO0y4aroUIMMcsl IpPHUMEpOB
OTBETCTBEHHOT'O,  TPaXK/JaHCKOrO  TOBEJCHMs,  NPOSBICHUS  4YEJIOBEKOJNOOUS U
I00pOCEepIeYHOCTH, Yepe3 IMOA00p COOTBETCTBYIOIIMX TEKCTOB JJsl UTEHHs, 3a1ad s
peleHust, IpoOJIEeMHBIX CUTYallMi 1 00CYKIE€HHs B KJIacCe;

° BKJIFOYaTb B YPOK HUI'POBBIC J3JICMCHTBI, KOTOPLIC TIOMOTYT IIOAACPIKATH MOTHBAIUIO
o6yqa}0umxc;1 K TOJYYCHUIO 3HaHHfI, HaJIAXXKUBAHUIO TIO3WUTHUBHBIX MCKIIMYHOCTHBIX

OTHOIICHUH B KJIacce, YCTAaHOBJIEHUIO J0OposKenaTenbHOU atMocdepsl Bo BpeMs ypoka; [
IPUMEHSATh Ha YPOKaX HHTEPAKTUBHBIX (pOpM pabOThI ¢ 00ydaIOLIMMHUCS.

III. TEMATHYECKOE IIVNTAHUPOBAHUE YYEBHOTI'O KYPCA «3bPAHHBIE
BOITPOCBI MATEMATHUKW»

Dopma
peajau3anuu
0 Koa-B
N/ Paznes n Tema (:1 0 90P/MOP BOCIUTATEILHOTO
wn Hacos MOTEHIHAJIA
TeMBI*
10 kaacce
TeKkcToBBIE 324N https://math-ege.sdamgia.ru/
8 (3amanue 9)
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1-2

3amauyn Ha CIIOXKHBIE IPOLICHTEI,
CIIaBBI, CMECH, 3aJja4l Ha YaCTH M Ha
pa3baBneHHe

1,23,4,5

Pemennre 3amad  Ha  paBHOMEPHOE
JIBHDKCHHUE 110 TPSIMOMA, IBHIKEHHUE 110

1,23,4,5

OKPYXHOCTU C IOCTOSIHHOM
CKOPOCTBIO, PABHOYCKOPEHHOE
(paBHO3aMeIJICHHOE)
JBIKCHHUE

3agaun HA KOHKPETHYIO U
abcTpakTHyIO padboTy

1,23,4,5

3aﬂa‘H/I C OrpaHNYCHUAMU Ha
HCU3BECTHLIC HCCTAHAAPTHOI'O BUa

1,23,4,5

6-7

Pemenne 3aga4y Ha apu(METHIECKYIO U
TEOMETPUUECKYIO IPOTPECCHH

1,2,3,4,5

KomOuHupoBaHHbIE 331241

1,23,4,5

reOMeTpHH HaA IJIOCKOCTH

https://math-ege.sdamgia.ru/

(3aganue 1)

TeopeMbl CHHYCOB U KOCUHYCOB

1,23,4,5

10

CBoiicTBa OUCCEKTPHUCHI yTiia
TpEyrolbHUKa

1,2,3,4,5

11

ITnomanmu TPEYTOJILHUKA,
mapajieslorpaMMa, TpamelunH,
MIPAaBUIBHOTO

MHOTOYTOJIEHUKA

1,2,3,4,5

12

Bennunna yria Mexxay XopAaou u
KacaTeJIbHOI

1,23,4,5

13

Benuunza yria ¢ BEpIIMHON BHYTPU U
BHE Kpyra

1,23,4,5

14

OKpY>XHOCTH, BIIUCAHHBIE B
TPEYTOJBLHUKU U OTIMCAHHBIE BOKPYT
TpPEeyroJibHUKa

1,23,4,5

15

Bnucannbie 1 onucaHHBIC
YCTBIPEXYT'OJIbHUKH

1,23,4,5

16

@opMyJIbl U1 BBIYUCIEHUS TUIOIIALU
[IPaBUWJIBHOTO MHOTOYIOJIbHHUKA, €T0
CTOPOHBI U PaJyC BIIUCAHHOU
OKpPY>KHOCTHU

1,23,4,5

Teopusi MHOT04J1€eHOB

https://math-ege.sdamgia.ru/

(3amanue 6)

17

,HCIICHI/IC MHOI'04JICHa HAa MHOT'OYJICH C
OCTaTKOM.

1,23,4,5

18

JenmnMOoCTh MHOTOWIECHOB. AJITOPUTM
EBknuma nyist MHOTOYJICHOB

1,23,4,5

19-
20

Kopuu MHorounenos. Teopema besy u
€€ CIICJCTBHE O ACITUMOCTH
MHOTOYJIEHA Ha JIMHEHHBIN IBYWICH

1,23,4,5

21

HaxoxxzaeHue panroHalbHbIX KOPHEH
MHOTOYJIEHA C LIEIbIMU
kod(ppunmeHTaMu

1,23,4,5
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22 | ObobmuieHHas Teopema Buera. 1 1,2,3,4,5
[Ipeobpa3oBanue parroHaIbHBIX
BBIpaKEHUI
Moayin 8 https://math-ege.sdamgia.ru/
23 | [onsTre MOIyJIsI, OCHOBHBIE TEOPEMBI 1 1,2,3,4,5
U €0 TeOMETPHUCCKAsl HHTCPIPETAIIHS
24- | CriocoOsl pemeHns YpaBHEHHA, 4 1,2,3,4,5
27 | HEpaBEHCTB C MOAYJIEM H UX CHCTEM
28- | CnocoOsI moCTpOCHUS TPAPHUKOB 2 1,2,3,4,5
29 | ¢yHKUOWH, comEpKAIIX MOIYITb
30 | IIpomexxyTouHast aTTECTAITH 1 1,2,3,4,5
KomoOuHaTopHbIe 3a1aun 4 https://math-ege.sdamgia.ru/
(3amanwue 3)
31 | IlepecTaHOBKH, COYCTAHUS, 1 1,2,3,4,5
pa3MeIeHs, HaX0XIeHUE YaCTOTHI
MIOSIBIICHUS COOBITHH, BEPOSTHOCTH.
32- | KoMOnHATOpHBIC 3a/1a9X B 3aJaHUSIX 3 1,2,3,4,5
34 | EID
Bcero 34
11 kaacce
Tpuronomerpust 6 https://math-ege.sdamgia.ru/
(3amanue 6)
1 Tpuronomerpudeckue GYHKIIUH U UX 1 1,2,3,4,5
CBOMCTBA
2-3 | IIpeoOpazoBanue 2 1,2,3,4,5
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
4-5 | PemnieHue TPUTOHOMETPUICCKHUX 2 1,2,3,4,5
YpaBHEHU
6 Pemenue cuctem 1 1,2,3,4,5
TPUTOHOMETPUIECCKHUX YpaBHECHHH
Hppauuonaibhblie BHIPAKEHUSI, 5 https://math-ege.sdamgia.ru/
YPaBHEHHs, HEPABEHCTBA (3anmanus 5,6, 14)
7-8 | Ilpeobpa3oBaHKe UPPAUOHATBHBIX 2 1,2,3,4,5
BBIPaKEHUH
9-10 | Peuienue uppanyoHaIbHBIX YpaBHEHUIH 2 1,2,3,4,5
U HEPABCHCTB
11 | KoMOuHHpOBaHHEIC 331291 1 1,2,3,4,5
TlapameTpsbl 7 https://math-ege.sdamgia.ru/
(3amanue 17)
12- | Jlunelinble ypaBHEHUS U yPaBHEHUS, 2 1,2,3,4,5
13 | mpuBogMMbIe K HUM. JIMHEHHBIC
HEPaBEHCTBA
14- | KeanparHble ypaBHEHUS U ypaBHECHUS, 2 1,2,3,4,5
15 npuBoguMblie K HUM KBajparHsie
HEPaBEHCTBA
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16

Pernienne ypaBHEHHI U HEPABEHCTB 1 1,2,3,4,5
[IPU HEKOTOPBIX HAYATBHBIX YCIOBHUIX

17 | IlpumeHeHHNE TPOU3BOIHON TIPH 1 1,2,3,4,5
peIIeHIH HEKOTOPHIX 32144 C
napamMmeTpamu
18 | 3amaum c napameTpamu 1 1,2,3,4,5
Iloka3zaTeabHas U 6 https://math-ege.sdamgia.ru/
Jorapupmuyeckast pyHkuus (3amanus 5,6,14)
19 CBolicTBa IMOKA3aTEIbLHON 1 1 1,2,3,4,5
sorapupMIdecKor GyHKINH 1 UX
MIPUMCHECHUE
20- | Pemrenue rmoxazaTenbHLIX U 2 1,2,3,4,5
21 | norapupMHYECKUX ypaBHEHUI
22- | Pemenne MOKa3aTeIbHBIX u 2 1,2,3,4,5
23 | norapu)MUYECKUX HEPABEHCTB
24 | KoMOMHHpOBaHHBIE 3a1a4H 1 1,2,3,4,5
Crepeomerpust 5 https://math-ege.sdamgia.ru/
(3amanwue 2,13)
25- | MHOrOrpaHHUKH 2 1,2,3,4,5
26
27 | Tena BpaieHus 1 1,2,3,4,5
28- | KomOunauus ten 2 1,2,3,4,5
29
Hrorosoe noBropenue 5 https://math-ege.sdamgia.ru/
(BapuaHTBI)
30 | IIpoMexyTodHAs aTTECTALIHS 1 1,2,3,4,5
31- | Pemenwne BapuantoB EI'D 3 1,2,3,4,5
33
34 | UroroBoe 3aHATHE Kypca 1 1,2,3,4,5
Bcero 34
Hroro 68

dopma peaM3alii BOCIUTATEIBLHOI0 MOTEHI[AAJIA TeMbI*

1

YCTAaHOBJICHHE JOBEPUTENbHBIX OTHOUIEHHH MEXIy IeJarorniyeckuM pabOTHUKOM U €ro
00y4aroIUMHCs,  CIOCOOCTBYIOIIMX  IMO3UTUBHOMY  BOCHPHUATHIO  O0YYarOIIUMHCS
TpeOoBaHUN M NpPOChO MEeAArornyeckoro pabOTHUKA, NPUBICYEHHIO HMX BHUMAHUS K
oOcyxaemMoi Ha ypoke HH(QOpMaIiK, aKTUBU3AIMH UX T03HABATEIbHON eI TEIbHOCTH;

noOyxJeHue oOyyaroumxcs coOa0JaTh Ha ypOKe OOIIETPUHSATHIE HOPMBI IOBEAEHUS,
npaBuia OOIIEHUS CO CTapIIUMH (TeJarorn4eckuMu pabOTHHKAMHU) M CBEPCTHUKAMH
(oOydJaromMMuCs ), TPUHITUIIEI y4eOHOW AUCIUIUTMHBI ¥ CaMOOPTaHU3aINH; TPHUBJICUCHUE
BHUMaHHs OOydyarouuxcs K IEHHOCTHOMY acleKTy H3ydaeMbIX Ha ypOKax sBIICHUH,
opraHu3anys ux paboThl ¢ MOJIyyaeMOW Ha ypOKe COLMalIbHO 3HAaYMMOM MH(popmanueil —
WHUILMUPOBAaHUE €€ O00CYX/EHHUS, BBICKAa3bIBaHUS OOYYAIOUIMMKCS CBOETO MHEHHUS IO ee
MTOBOJ1Y, BEIPAaOOTKH CBOETO K HEW OTHOIIEHUS;
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UCIIOJIb30BAHUE BOCIIUTATEIBHBIX BO3MOXHOCTEH COJepKaHUs Y4eOHOro IMpeaMeTa yepes
JEMOHCTPAIMI0 OO0YYarOIIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEICHUS,
MIPOSIBIICHUST YEJIOBEKOTIOOUST M JO0O0POCEPASYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIMX
TEKCTOB JUIs YTEHUS, 3aJad ISl PEIICHUs, MPOOJIEMHBIX CUTYAIlMi JUIsi OOCYXKICHUS B
Kiacce; 4 TpUMEHEHHE Ha YpPOKE HWHTEPAKTHBHBIX (opM paboThl ¢ 00ydYaromIUMUCS:
UHTEJJIEKTYAJIbHBIX WIP, CTUMYJIMPYIOIIUX I103HABATEIbHYIO MOTHUBALMIO OOYYarOLIUXCS;
JMIAKTUYIECKOTO TeaTpa, TJie TIOJIYYCHHBIC HA YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPAIBHBIX
MOCTaHOBKAX; JUCKYCCHIA, KOTOPBIE JAIOT OOY4YaroIUMCsi BO3MOXKHOCTh MPHOOPECTH OIBIT
BE/ICHUSI KOHCTPYKTUBHOTO JHMAaJiora; TPYMIIOBOM pabOThl MM paboThl B Mapax, KOTOpHIC
ydaT oOydyaromuxcsi KOMaHIHOW paboTe M B3aMMOJACHCTBHIO C JIPYTMMHU OOYYaIOUMMHUCS;
BKJIIOUEHHE B YPOK HUIPOBBIX IPOLEAYpP, KOTOPBIE IIOMOrarOT IOAAEpPkKaTb MOTHUBALUIO
o0yJaroImuxcss K TMOJYyYCHHIO 3HAHWUH, HAJTKUBAHHIO IMO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIICHHI B KJIaCCE, IOMOTAI0T YCTAaHOBJICHUIO JOOpOXKENIaTeIbHON aTMOoc(hephbl BO BpeMst
ypoOKa;

opranuzanysi medcTBa MOTHBHPOBAHHBIX W OPYAMPOBAHHBIX OOy4arOMIMXCS Hal WX
HEYCIICBAIOIIUMU OJTHOKJIACCHUKAMHU, JIAIOIIET0 00yUYaIOIIMMCSl COIMAIBHO 3HAYUMBIHA OTIBIT
COTPYZIHUYECTBA M B3aUMHOM MTOMOIIIH;

MHULMAPOBAHUE U MOAJEPIKKA UCCIIEA0BATENLCKOM AEATEIbHOCTH 00YYaIOLIMXCS B PAMKax
peai3aly UMU UHAMBUIYAIBHBIX U TPYIIIOBBIX MCCIEAOBATEIBCKUX IIPOEKTOB, YTO JACT
00y4aromuMCsi  BO3MOXKHOCTh ~ TPHUOOPECTH  HABBIK  CAMOCTOSATEIBHOTO  PEIICHHS
TEOpPETUYECKON MpOoOJeMbl, HaBbIK T€HEPUPOBaHUS U OGOPMIIEHUS COOCTBEHHBIX HJEH,
HAaBBIK YBAXHUTEIHHOTO OTHOIIEHUS K UYXKUM HAESIM, OQOPMICHHBIM B paboTax Ipyrux
ucclieloBaTeNel, HaBbIK MMYOJIMYHOrO BBICTYIUICHUS Mepesl ayJUTOpUeH, apryMEHTUPOBAHHUS
U OTCTauBaHUsS CBOCH TOYKH 3PEHUS.

OpraHu3aiys npeIMeTHbIX 00pa30BaTeNIbHBIX COOBITUH (IPOBEACHHE MPEAMETHBIX HEJEIIb)
Ui o0y4aroIluxcs C ILEeJbI0 Pa3BUTHS IIO3HABATEIbHOW W TBOPUYECKOW AKTUBHOCTH,
WHUIIMATUBHOCTH B PA3IMYHBIX cepax MpPeIMETHOMN IeATeIIbHOCTH, PACKPBHITHS TBOPUYECKUX
CIOCOOHOCTEH, 0Oyyaromuxcst ¢ pa3HbIMH OOpa3oBaTEeIbHBIMH MOTPEOHOCTSIMH U
WHIVBUAYAJIBHBIMU BO3MOKHOCTSIMY;

IPOBE/IEHUE Y4YEOHBIX (OJUMIMA/bI, 3aHUMATENbHbIE YPOKH W MATUMHUHYTKH, YPOK -
nenoBasi urpa, oOpa3oBaTelbHOE IIYTEIIECTBUE, MaCTep-KJIACChl, YPOK-HCCIIEI0BaHUE,
Me/IarOrMYecky MacTepcKue, 00pa3oBaTeIbHbIE KBECThI U JIp.) U y4eOHO-Pa3BIIEKaTEIbHBIX
MEpONpUATHI (TypHUpP 3HAHUM, BUKTOPHUHBI, JIUTEpAaTypHasi KOMIO3UIMSA, KOHKYPC ra3er u
PHUCYHKOB, SKCKYPCHS U Jp.).
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