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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma mo anredpe st 7, 8 U 9 KI1accoB cocTaBlIeHAa HA OCHOBE HOPMAaTHBHOM

MpaBOBO# 0a3bl B 001aCTH 00PA30BAHUS:

1)

2)

3)

3akoH P® «O6 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-03 ot 29.12.2012;
®denepanbHbIil TOCYAAPCTBEHHBIN 00pa30oBaTeIbHbIN CTAaHIAPT OCHOBHOIO 001IEro o0pa3oBaHus
(ITpukxaz Munobpuayku P® ot 17 nexabps 2010 r. Ne 1897) ¢ usmenenusimu (IIpuxazos
Muno6pHayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577; ot 29.12. 2014 Ne 1644;
ot 31.12. 2015 Nel1577);
[TocTanoBnenue ' maBHOTO rocyIapcTBEHHOTO caHUTapHOTO Bpada Poccuiickoit denepanuu «O06
yrBepxaeHun CanlluH 2.4.2.2821-10 «CaHutapHO-3IUAEMHOIOTMUECKHE TpeOOBaHUS K
YCIIOBHUSM U OpTaHU3aLUHN 00y4YeHHUs B 0011e00pa30BaTeIbHBIX YUpekaeHUusax» oT 29.12.2010 Ne
189 (¢ m3meHeHussMH M jgononHeHUsAMHA OT 29.06.2011 r. Ne85; ot 25.12.2013r. Ne72; ot
24.11.2015 r. Ne81);
OyHaMeHTaIbHOE AP0 coiepkanus obmero oopazoBanus. - M. «lIpocsemenue» 2010 r.
Konuenmus 1yX0BHO-HPAaBCTBEHHOI'0 pa3BUTHS M BOCIIMTAHUS JIMYHOCTU IpakaaHuHa Poccun. —
M.: Ilpocsemenue, 2010 1.
OcHoBHas o0meoOpa3oBaTenpHas IMporpaMmMa OCHOBHOro obmero obpaszoBanus HOVY
«Karonmueckast rumuaszus . Tomckay (IIp. Ne 186 ot 29.12.2014 1.)
Konnennus maremaruyeckoro oopazoBanusi B PO ot 24.12.2013 r. Ne 2506-p
ABTopckas nporpamma no airedpe 1M.11. Mopakosuua u ap. (M.: Muemo3suna, 2018)

CornacHo yueOHOMY IJIaHY TUMHA3UU KOJUYECTBO 4yacoB B roj 102 4, B Hepento — 3 u.

Iesmm u3ydenus anreOpsl:
dopMHpoBaHUE NPEACTABICHUNH O MaTeMaTUKE KaK YacTH OOLIeYeIOBEUECKOW KYIbTYpHI, O
3HAYMMOCTH MaT€MaTHKH B Pa3BUTHH UBUWIN3ALUN U COBPEMEHHOI'0 OOIIECTBA;
pa3sBUTHE TPEACTABICHUH O MaTeMaTUKe Kak (opMe OIMCaHUd U MeTOoJe IO3HAHUsA
NEHCTBUTEIIBHOCTH, CO3JAaHUE YCIOBUHM Ui NpPUOOpPETeHUs IEePBOHAYAIBHOIO  OIbITA
MaTeMaTUYeCKOTr0 MOJICITMPOBAHMUS;
dopMupoBaHue OOLMX CIOCOOOB MHTEUIEKTYaJIbHON JEATEIbHOCTH, XapaKTEpHbIX JUIS
MaTeMaTUKH U SBJISIOIIMXCS OCHOBOM MO3HABATENbHOM KYJIbTYPBI, 3HAUMMOM JJISl pa3InYHBIX
chep yemoBeUECKON AeSTEIHHOCTH.

JlocTHKeHHe ITHX Lieiei o0ecrieunBaeTcsl pelIeHHeM CIeAYIOINX 3a4a4:
OBJIaJICHE MaTeMaTHYEeCKMMM 3HAHUSAMHU U YMEHUSMH, HEOOXOJWMBIMH [UISl MPOJOJIKEHUS
oOyueHusi B cCTaplield IIKOJE€ MM HHBIX OOLIe00pa30BaTENbHBIX YUPEKICHUIX, H3YUYECHUS
CMEXHBIX TUCHMIUIMH, IPUMEHEHUS B IOBCEIHEBHON )KU3HU;
BOCIIUTaHHE Ka4yeCTB JIMYHOCTH, OOECHEUYMBAIOIINX COLHUAIBHYI0 MOOMJIBHOCTB, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITEIIbHBIE PEIICHNUS;
pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIICHHUS, KYJIbTYyphl peYd, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEpUMEHTY, (OPMHUpPOBAHHWE MEXAHU3MOB MBIIUICHUS, XapaKTEPHbIX MJIs
MaTeMaTHYeCKOH J1eITeIbHOCTH.

l. IInanupyemble pe3ybTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE YHHBepCaJbHbIe Y4eOHbIe AeiicTBUS

(¢bopMUpOBaHME OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH, CIIOCOOHOCTHU
o0yJaroImuxcss K CaMOpPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MO3HAHHUIO, BBHIOOPY AajbHeHero oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKH B MUpe Hpodeccuil u



npoecCHOHANBHBIX  TPEANOYTEHUH, OCO3HAaHHOMY  IOCTPOEHHUIO WHUBUIyaJIbHOU
00pa30BaTeNbHON TPACKTOPUU C YIETOM YCTOWYUBBIX MTO3HABATEIILHBIX HHTEPECOB;
(hopMHUpOBaHKE IIEIIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MTPAKTUKH;

dbopMUpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH, OOIIEHUS H COTPYIHHUYECTBA CO
CBEPCTHUKAMH, CTAPIIUMH U MIIAJIIIUMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, YI4EeOHO-
HCCIIE0BATENIbCKOM, TBOPUYECKOM M IPYTUX BUJIAX EATCIbHOCTH;

yYMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW U MHUCHbMEHHOM peuu, MOHUMATh
CMBIC]I TIOCTaBJICHHOW 3aJa4d, BBICTpPAWBATh AapPTryMEHTAIMIO, TPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI;

KPUTHUYHOCTh MBIIUICHUS, YMEHHE PACIO3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKAa3bIBAHUS,
OTJIMYATh THIOTE3Y OT aKTa;

KpEaTUBHOCTh MBILIUICHUS, HHUIIUATUBA, HAXOIYUBOCTh, aKTUBHOCTD IIPU PELICHUHU 33/1a4;
YMEHHE KOHTPOJIHPOBATH MPOIIECC U PE3yIbTaT YUeOHOM MAaTEMAaTHUECKOH IeATEeIbHOCTH;
CIIOCOOHOCTh K 3MOIIMOHAJILHOMY BOCHPHATHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajiay, PEIICHHH,
paccykJIeHU;

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeiCcTBUS

YMEHHUE CaMOCTOSITEIIHO TUIAHMPOBATh aJbTEPHATUBHBIC IYTU TOCTHIKCHUS LIEJIel, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 GEeKTUBHBIE CIOCOOBI PEIlIeHUs yUeOHBIX U MMO3HABATENIbHBIX 33/1aY;
YMEHHUE OCYIIECCTBIISTh KOHTPOJIb 10 PE3YJIbTATy U CIIOCOOY JICHCTBHS HA YPOBHE IPOU3BOJIHLHOTO
BHHMAaHHUS U BHOCHTb HEOOXOIUMbIC KOPPEKTHBEI,

YMEHHE aJICKBATHO OLIEHUBAThH MPABUIBHOCTh WM OMIMOOYHOCTh BBIITOJIHEHUS YICOHOW 3a1a4u,
e¢ O0BEKTHUBHYIO TPYIHOCTh M COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

TUTAHUPOBAHUS U OCYIIECTBIICHHS aJTOPUTMUYECKON NEATCIHHOCTH, BBIMIOJIHCHUS 33JaHHBIX U
KOHCTPYHPOBAaHUE HOBBIX aJITOPUTMOB;

YMEHHE CaMOCTOSITEIbHO CTaBUThH II€NH, BBHIOMpATh M CO3/1aBaTh AJITOPUTMBI JUIS PEIICHUS
y9eOHBIX MATEMATHYECKUX MPOOIIEM;

YMEHHE TIUJIAHUPOBAaTh U OCYIIECTBIATH JEATEIbHOCTh, HANpPABIECHHYIO Ha pelIeHHe 3adad
HCCIIeIOBATEIILCKOTO XapaKTepa,

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA

YMEHHUE OPraHU30BbIBaTh yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTENEM U
CBEpCTHMKAMMU: ONPENENATh LN, paclpeAessaTh (GYHKIUU U POJIU YYaCTHUKOB, OOIIHE CIIOCOObI
paboTHI;

CIIyLIaTh MapTHEPA;

(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOEC MHEHUE;

CaMOCTOSITeNTbHAS M KOJUIEKTUBHAS JIEATENIEHOCTD, BKIFOUEHUE CBOMX PE3YyJIbTATOB B PE3YJIbTATHI
paboTHI TPYIIBI, COOTHECEHHE CBOETO MHEHHUS C MHEHHEM J[PYIHX YYaCTHHKOB y4eOHOTO
KOJIJICKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOUHHKOB.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

OCO3HAaHHOE BIIAJICHUE JIOTUUECKUMHU JIUCTBHSIMHU OIPEACIICHUs] TOHSATHH, O0000IIeHNs,
YCTAaHOBJICHHUSI aHAJIOTUH, KJacCU(UKAIUA HAa OCHOBE CaMOCTOSITEIHHOTO BHIOOpPA OCHOBAHUM H
KPUTEPUEB, YCTAHOBIIEHUS POJAOBHUIOBBIX CBS3EH;

yMEHUE YCTaHABJIMBATh NMPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIICHHE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, TEAYKTHBHOE ¥ 110 aHAJIOTHUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSITh U IPE0OpPa30BhIBAaTh 3HAKOBO-CHMBOJIUYECKHIE CPEACTBA, MOJEIN
Y CXEMBI JIJISl PEIIeHUs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;



(dbopMUpoBaHHE TEPBOHAUYANBHBIX MPEICTABICHUNH 00 HMIEAX M O METOJaX MaTeMaTHKU Kak
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEICTBE MOJIECINPOBAHUS SBJICHUI U IIPOLECCOB;
YMEHHE BHUJIECTh MAaTEMaTHYECKYI0 3a7ady B KOHTEKCTE€ MPOOJIEMHOW CUTyallUH B APYTUX
JUCLUILIMHAX, B OKpYXKaloLEeH KU3HH;

YMEHHE HAaxOJUTh B Pa3JIMYHBIX HCTOYHUKAX WHQPOPMAIUIO, HEOOXOTUMYIO HJIsi PEIICHUs
MaTeMaTHYeCKUX NpoOJeM, U MPEACTaBIATh €€ B MOHATHOM (hopMe; MPUHUMATh PELICHHUE B
YCIIOBUSIX HETOJIHON U U30BITOYHON, TOYHOU U BEPOSTHOCTHOM MH(OpMaLny;

YMEHHE IOHUMATh U UCII0JIb30BATh MATEMATUYECKUE CPEACTBA HATISAHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJIs WLIIOCTPALUU, HHTEPIIPETALNHU, ApIyMEHTALUH;

YMEHHE BBIIBUTaTh TUIIOTE3bl MPHU PELICHUH Y4eOHBIX 3a7ad M MOHMUMATh HEOOXOJUMOCTh HX
MIPOBEPKHU;

yMEHHE NMPUMEHATh UHAYKTUBHBIE U JEAYKTUBHbBIE CIIOCOOBI pacCyKIeHUH, BUIETh Pa3IuyHbIe
CTpaTeruy pelieHus 3a/1ay;

®opmupoBanue UKT — koMneTeHTHOCTH 00y4YaKOIIUXCS

CcaMOCTOATENIbHAsE paboTa C pa3IWYHBIMM HMCTOYHMKAMH WH(OpMAIMU, UHTETPUPOBAHHE €€ B
JIMYHBIN OITBIT;

yMEHHE TMOHMUMAaThb M WCIOJIb30BaTh MaTEMAaTHUECKHUE CpPEICTBAa HAriasgHOCTH (rpadukw,
JyarpamMmbl, TaOJIHIIbI, CXEMBI U T.J.) A7 WLTIOCTPAllUi, HHTEPIPETAllu, apryMEHTAIIHH;

OcHOBBI y4eOHO-HCCIe10BATEIBCKOM M IPOEKTHOM /1esiTeIbHOCTH

MOCTPOCHHE U MCCIICAOBAHNE MATEMAaTHUSCKUX MOJIENEH JUIS OTMCAHUS M PELICHUS PHKIIAIHBIX
3ajad4, 33124 U3 CMEXHBIX JAUCIUIUINH,

YMEHHE BHUAETh MATEeMAaTHYECKYIO 3a7ady B KOHTEKCTE NpPOOJIEMHOW CHUTyaluul B APYTHX
JIMCUUIUIMHAX, B OKPYKAIOIEH KHU3HU;

YMEHHE HAaXOIUTh B PA3IMYHBIX HMCTOYHHKAX HWH(POPMALHIO, HEOOXOIUMYIO Uil PELICHHS
MaTeMaTU4ecKuX NpoOJieM, IMPEJCTABIATh €€ B TMOHATHOW (opMe, NMPUHMMATh pEIICHHE B
YCJIOBUSAX HEMOJHON M N30BITOYHON, TOYHOW U BEPOSITHOCTHONW MH(POPMALINY;

YMEHHE BBIJBHTaTh THIIOTE3BI NMPH PEHICHHH YYEOHBIX 337ad4 M MOHUMATh HEOOXOIUMOCTh MX
MIPOBEPKH;

YMEHHE TUIAHUPOBATh M OCYIIECTBIIATH ICSATEIbHOCTh, HANPABICHHYIO Ha pEIICHHE 3a1ad
HCCIIEJOBATEIbCKOTO XapaKTepa;

BBINOJIHEHUE U CAMOCTOSITEIbHOE COCTABICHHE AITOPUTMUYECKUX MPEIMUCAHUNA U WHCTPYKIMH
HA MaTeMaTHYeCKOM Marepuaje, BBIIIOJHEHHE pAacyeTOB MPAKTHUYECKOTO  XapakTepa,
UCTIOJIb30BAHUE MATEMAaTHUECKUX (POPMYII U CaMOCTOSITEIbHOE cocTaBlIeHHe (JopMysT Ha OCHOBE
00001IEHHNS YaCTHBIX CITy4yaeB U KCIIEPUMEHTA.

CTpaTeFI/Iﬂ CMBICJIOBOI'O YTCHUSA U paﬁoTa C TEKCTOM

SICHOE, TOYHOE TIPAaMOTHOE H3JIOKEHUE CBOMX MBICIEH B YCTHOM W IHCBMEHHOM peuH,
HCIIOJIb30BAaHUE PA3JINYHBIX SI3bIKOB MAaT€MAaTUKU (CIIOBECHBIN, CUMBOJIMYECKUH, rpapuuecKuii),
CBOOOJHOrO TMepexojila C OJHOrO s3blKa Ha JAPYroll Ui WUIIOCTPallUd, HHTEpPIpETaluH,
apryMeHTalluu U J10Ka3aTelbCTBa,

MIPOBEACHUE JIOKA3aTEIbHBIX PACCYKJIECHWW, apryMEHTalluM, BBIJBWKECHHs THIIOTE3 M HX
000CHOBaHHS;

MIPOBE/ICHUE JOKa3aTeIbHBIX PACCYXJEHHH, JIornyeckoe OOOCHOBaHHE BBIBOJOB, pa3IMyeHUE
JIOKa3aHHBIX W HEJOKA3aHHBIX YTBEPKICHHWW, apryMEHTHPOBAHHBIE MW SMOLHOHAIBHO
yOeIuTENbHbBIE CYXKICHUS.

Padora ¢ TekcTOM: MOMCK MH(POPMALMU U IOHUMAHHE IPOYUTAHHOIO



— YMEHHE SICHO, YEeTKO, TOYHO, IPAMOTHO H3JlaraTh CBOM MBICIIM B YCTHOW U MHCbMEHHOH (opme,
MMOHUMATh CMBICI TIOCTAaBJICHHON 3aJjaud, BhICTpanuBaTh apryMEHTAIUIO, IPUBOAUTH TPUMEPHI U
KOHTPIIPUMEDHI;

— TIOMCK, CHUCTeMaTH3alus, aHanu3 U kinaccudukanumss wuHGOpMAaMHU, WUCIOIL30BAHUE
pa3zHoo0pa3HbIX UH(POPMALIMOHHBIX UCTOYHUKOB, BKJIIOYas yueOHYIO U CIIPaBOYHYIO JIUTEPATYPY,
COBpeMEeHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH.

IIpenmeTHble pe3yJbTaThl
[IpenqMeTHBIM pe3yNbTaTOM H3YYEHHUs Kypca SBISETCS CPOPMUPOBAHHOCTH CIETYIOLIMX
YMEHHMN:
IIpenmerHnas odsacTh «Apudpmernkar»

— TepexXOIUTh OT OJHOW (POPMBI 3aITUCH YHCEN K JPYro, MPEACTaBIATh AECATUIHYIO IpOOb B BUIE
OOBIKHOBEHHOH W OOBIKHOBEHHYIO — B BHJE JECATHUYHOMW, 3alUCBHIBATH OOJBIINE WU Majble
BEJIMYHMHBI C MUCIIOJIb30BaHUEM LIENbIX creneHer 10;

— BBIIOJHATH apudmMeTHuecKkue JeHCTBUS C pPalUOHAIbHBIMM 4YMCIaMM, CPaBHUBAaTh 4YHCIA,
HaXOJUTh B HECJIOXHBIX CIIy4asX 3HAUEHUS CTENEHEH C LeNbIMU IOKa3aTeNsIMU, HAaXOJUTh
3HAYEHHUE YHCIIOBOTO BBIPAXKECHUS,

— OKpYIVIAThH LIEJble YMClIa U JAECATHYHbIE APOOHM, HAXOAUTh NPUOJIMKEHUS IO HENOCTaTKy U
M30BITKY, BBITIOJIHATE OLEHKY YHCIOBBIX BBIPAKEHHUIA,

— TI0JIb30BaThCsl OCHOBHBIMHU €IMHMIIAMU JUIMHBI, MacChl, BpEMEHHU, CKOPOCTH, IUIOLIAAH, 00beMa,
BbIpa)kaTh 00Jiee MEJIKUE BEIMUMHBI Yepe3 KPyIHbIe U HA000POT;

— pewmarb TEKCTOBBIE  3aJaud, BKIIOYas  3a7ayd, CBS3aHHBIE C  OTHOLICHHMEM U
IIPONOPLMOHAIBHOCTBIO BEJIMUUH, ¢ APOOSMHU U IPOLICHTAMH.

— Hcnonbs3oBaTh NpUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKON JEATENBHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

— PpeLIeHUs] HECJOXKHBIX MPAKTUYECKUX PACUETHBIX 3ajjad, B TOM UHCJE C HCIOJIb30BAaHUEM IIPU
HE00XO0IMMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KAIbKYJIATOpPA, KOMIIbIOTEPA;

— YCTHOM MPUKHIKH U OLIEHKE pe3ysIbTaTa BHIYUCICHUHN, IPOBEPKHU pe3yibTaTa C UCIOIb30BAaHUEM
Pa3IMYHbIX IPUEMOB;

— MHTEpIpPETALUN PE3yJIbTaTOB PEIIEHUS 3a/1ad ¢ Y4€TOM OIPaHUYEHUH, CBSI3aHHBIX C PEAIbHBIMU
CBOMCTBAaMH paCCMaTPUBAEMBIX IPOLIECCOB U SBJICHUMN.

IIpenmerHnas obdjacTb «Aaredpa»

— COCTaBJATh OYyKBEHHbIE BBIpAXEHHS M (OPMYJbl MO YCIOBHSAM 3a/ad, OCYILECTBIATH B
BBIpXEHUAX U (OPMYJIaX YHUCIIOBbIE MTOICTAHOBKU BBIIOJHATH COOTBETCTBYIOIINE BBIUYUCIECHNUS,
OCYILIECTBIIATh IOJCTAHOBKY OJHOIO BBIpQXXEHHsS B JApPYroe, BblpaxaTb W3 (OpMYNI OJHY
MIEPEMEHHYI0 Yepe3 ApyTue,

—  BBINOJHATh OCHOBHBIE JEHCTBHUS CO CTENEHSAMHU C LEJIBIMHU I10KA3aTeIsIMU, ¢ MHOTOWIEHAMU U
anredpandeckuMH ApOoOSMHU, BBITOJIHATH Pa3I0KEHUE MHOTOUJICHOB HA MHOYKUTEIH, BBIIIOJIHATh
TOXKJIECTBEHHBIE TPE0Opa30BaHNE PALlMOHABHBIX BbIPAaKEHHUI;

— peuaTh JUHEHHBIE ypaBHEHUS, CHCTEMY JIBYX JIMHEWHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMY;

— pelaTh KBaJIpaTHbIE ypaBHEHHS Pa3HBIMU CIIOCOOaMU;

— pewmarb TEKCTOBBIE 33Jauu ajreOpanyeckKuM METOJOM, HHTEPHpPEeTUPOBATh IOTYYEHHbBIN
pe3yNbTaT, MPOBOJIUTH OTOOP peUIeHHH, UCXOS U3 POPMYITUPOBKH 3a/1a4H;

— u300paxkaTh ymuclia TOYKaMU Ha KOOPAMHATHOM MPSIMOIA;

— OIpeAensaTh KOOPAMHATBl TOUKH IUIOCKOCTH, CTPOUTh TOYKHM C 33JaHHBIMU KOOPAHWHATaMH,
CTPOUTH IpaQUKH.



HUcnosb30BaTh npuoOpeTeHHbIe 3HAHWUS W YMEHHMSl B NPAKTHYECKOH AeSTeIbHOCTH W
MOBCEHEBHOM 'KU3HU JJIfA:

—  BBINOJHEHUS PacyeToB Mo popMyiiaM, COCTaBIEHUS (OPMYJI, BEIPAXKAIOLINX 3aBUCUMOCTH MEXY
peaIbHBIMU BEJIMYMHAMH, U1 HAaXOXKACHUS HYKHOIM (JOPMYJIbI B CIIPABOYHBIX MaTepUaliax;

— MOJCIUPOBAaHUSA MPAKTHUYECKUX CUTyallud M HCCIEJOBAaHUE IIOCTPOEHHBIX MOJEIEeH ¢
MCIIOJIb30BaHUEM amrmapara anreopbl;

— ONHCaHUS 3aBHCUMOCTEH MEXAy (PU3MUECKUMH BEIIMYMHAMHU COOTBETCTBYIOIIUMH (HOpMYITaMu
IIPU UCCIIEIOBAHUH HECIIOKHBIX MPAKTUYECKUX CUTYaLUMN.

IIpenmeTHas 00J1acTh «JIeMeHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUHU
BEpPOSITHOCTE»

— IPOBOJUTH HECIIOKHBIE JI0KA3aTEIBCTBA, NOJIy4YaTh MPOCTEUILINE CIAEACTBUSA U3 U3BECTHBIX WIIU
paHee MOJYyYEHHBIX YTBEPXKICHHUM, OLIEHHBATh JIOTUYECKYIO IPAaBUIBHOCTh PAaCCYXKIECHUH,
WCII0JIB30BATh IPUMEPHI ISl WILTIOCTPALUU U KOHTPIPUMEPHI ISl OIPOBEPKEHUS YTBEPKACHUI;

— U3BIEKaTh WH(OPMAIINIO, TIPESICTABICHHYIO B TA0IHMIIAX, HA AUArpaMMax, rpaduKax, COCTaBIISTh
Ta0JINLIBI, CTPOUTH AUArPaMMBbl U rpaduky;

— pefluarb KOM6I/IHaT0pHI>I€ 3aaa4u MyTeéM CUCTEMATHYCCKOI'O Hepe60pa BO3MOJXHBIX BAPUAHTOB U C
HCIIOJIb30BAHHUEM IIpaBUJiIa YMHOXKCHUS

— BBIYHCIIATb CPCAHUC 3HAYCHUA PE3YJIbTATOB U3BMCPCHUS

— HaXOAWTb YaCTOTY COOBITHS, UCIONB3YSl COOCTBEHHbBIE HAOIOICHUS  TOTOBBIE CTATUCTHUECKHE
JaHHEIC;

— HaXOAWTb BEPOSITHOCTH CIy4YailHBIX COOBITUI B MPOCTEHUIIUX CIydasix.

HUcnosb30BaTh nNpuoOpeTeHHbIC 3HAHWUS W YMEHHMSl B IPAKTHYECKON JesiTeJIbHOCTH U
MOBCEIHEeBHOM KM3HU JJIA:

— BBICTpaMBaHUA apryMEHTAlLUM [IPU JOKA3aTeJIbCTBE U JUAJIOTE;

— pacrno3HaBaHHE JIOTUUECKH HEKOPPEKTHBIX PACCYKICHHI;

— 3alIiuCu MaTeMaTU4YCCKUX yTBGp)KIIGHHfI, JOKa3aTCJIbCTB,

— aHalu3a pealbHbIX YHCIOBBIX JIAHHBIX, MPEJCTABICHHBIX B BUJE TUarpaMM, rpauKoB, TaOJHII,

— PpemIeHHWs TMPAaKTHYECKUX 3a7ad B TIOBCEAHEBHON MpodecCHOHATBHOM JeATEeIbHOCTH C
WCIOJIb30BaHWEM JIEUCTBUH C 4YHMCIaMH, MPOLEHTOB, JJUH, IJIOHIaaeld, 00beMOB, BpEMEHH,
CKOPOCTH;

— peuieHus yueOHbIX U MPAKTUYECKUX 33/1a4, TPEOYIOIIMX CHCTEMaTHUECKOro nepedopa BapuaHTOB,
CpPaBHEHHUS IIAHCOB HACTYIUICHUS CIYYalHBIX COOBITHII, OIEHKH BEPOATHOCTH CIy4alHOTO
COOBITHS B MPAKTUYECKUX CUTYAIUAX, COMOCTABICHHS MOJIENIN C peaTbHON CUTYaIUeil;

— IIOHHMMaHUA CTaTUCTHYCCKHUX yTBep)KI[CHI/II\/JI.

1. Copaepxxanue yuyeOHOro nmpeamera.
7 knace

MaremaTuveckuii si3pik. Matemarndyeckue moaean. (14 u). YucrnoBble u aareOpanveckue
BeIpakeHMs. [loHsATHe O MaremMaTtmyeckoM s3bike. CBOWCTBa CTENEHEW C HATypaJbHBIMU
nokaszaressiMu.  [lonsitTue o Maremarndeckux Mmonensx. JIMHENHble YpaBHEHHMS C OJHOU
nepemenHoil. KoopaunaTtHas npsmas. YucaoBble MPOMEXYTKH HA KOOPAUHATHOMN MPSIMOM.
Jluneiinas ¢ynkuusi (11 41). Koopaunathas miuockocts. KoopanHaThl TOYKM Ha TUIOCKOCTH.
ITocTpoeHre TOYKM Ha IUTOCKOCTH IO 33JaHHBIM KOOpJAWHATaM. JINHEWHbIE ypaBHEHUS C JIBYMs
nepeMeHHbIMH. ['paduk THHEHHOrO ypaBHEHHs C ABYMs NepeMeHHbIMH. JIuHeliHas (yHKuus.
Jluneitnas ¢yHkuus y = KX. HaumOonbinee ¥ HauMeHblIee 3HAYCHUS JHHEHHON (QYHKIHH.
B3aumMHuoe pacrionoxeHue rpaduKoB TUHEHHON QyHKIHH.



Cucrembl ABYX JIMHEHHBIX YpaBHeHMIl ¢ AByMsi mepeMeHHbIMH (14 4). Uto Takoe cucrema
ypaBHeHM. ['paduueckuil MeTO] pEIIeHUs CUCTEM JIBYX JIMHEHHBIX YpaBHEHUH C JByMs
IepeMEeHHbIMU. Perienre cucTeM JIMHENHBIX YPaBHEHUI METOIOM IOJICTAHOBKH. Pelienue cucrem
JUHEHHBIX ypaBHEHUH METOJOM anreOpamdeckoro ciokeHus. CHUCTEeMBl JBYX JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMHM KaK MAaTEMaTU4YECKUE MOJIENIN PEAJIbHBIX CUTYALIUM.
®ynaxuusa y = x°> (7 4). Ilapabona. I'papuueckoe pemeHue ypaBHeHHi. UTO 0O3HAayaeT B
mareMaTrke 3amuch y = f(X). Kycounsie ¢pyHKIHH.

OnHowienbl 1 MHoOrouweHbl. (20 4). Ilonstre omuHowreHa. CTaHAAPTHBIA BHJ OJHOWICHA.
CriokeHue M BBIYMTAHUE OJHOYICHOB. YMHOXKEHUE OJHOUYICHOB. Bo3BeaeHue opHouneHa B
HATypaJbHYIO CTeNeHb. Jenenue oqHouneHa Ha ogHouwieH. [lonsitue Muorounena. CtaniapTHBIM
BUJI MHOTOWIECHA. AnreOpandeckas CyMMa MHOTOYICHOB. Y MHOXKEHHE MHOTOWICHOB. DOpMYIIb
COKpPAIICHHOTO YMHOXEHHMS: KBaJIpaT CyYMMbI UM KBaJpaT pa3HoCcTU. POpMyIbl COKpPAIEHHOTO
YMHOXEHHS: Pa3HOCTh KBaApaToB. DOpMYIBI COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KyOOB U
cyMMma KyOoB. JlerieHne MHOTO4YIeHa Ha OJTHOUJICH.

Pa3jio:keHHe MHOTOYWIEHOB Ha MHoxuTeau (17 4). PasnoxkeHne MHOrOWICHa HA MHOKUTEIH
METOJIOM BBIHECEHHSI O0IIEro MHOXKHUTENS 3a CKOOKH. Pa3iiokeHre MHOTOYIEHOB HA MHOXKUTEIH C
NOMOIIbI0 (OPMYNT COKPAIIEHHOTO YMHOXXEHHUA. Pa3nojkeHne MHOrouleHa Ha MHOXHUTEI!
MeToaoM rpynmupoBku. Cokpailenue anredpandeckux apodeit. ToxkaecTBa U TOXIECTBEHHBIC
npeoOpa3oBaHuUs.

OnucarenbHas cratucTuka (9 4). Psjgbl 4MCIOBBIX JaHHBIX. YIOPSIOYCHUE, TPYMITUPOBKA,
TaOnuIpl. PsAnbl  HEUMCHOBBIX JAaHHBIX. TaOnuIBl pacmpeneseHuss dYacToT. Jluarpammbl
pacupeneneHus JaHHbIX. YHCIIOBbIE XapaKTEPUCTUKU PSIIOB TAHHBIX.

Hrorosoe mosropenne (9 u).

I'onoBasi npomeskyrounas arrecrauus (1 4).

8 ki1ace
BBoanoe nmoBropenmne (2 4)
Aaredopanuyeckue apodu (20 u). Ilonstue anreGpamueckoit apodbu. OCHOBHOE CBOWMCTBO
anreOpandeckoit apobu. Cokpamienue anrebpanyeckux napoOeit. CroxeHue Y BBIYUTAHUE
anreOpanyeckux Jpobei. YMHoOkeHHe M JeleHue anreOpandyeckux apodeil. Bozeenenue
anreOpanyeckoid ApoOM B cTemeHb. PalroHanbHOE BblpakeHHe. PaluoHanbHOE ypaBHEHHE.
Pemenue parnuoHanbHBIX ypaBHEHUH (mepBoe mpenctasieHue). CTeneHb ¢ palnuOHAIbHBIM
MIOKAa3aTeNEM.
®yuxkuus y = vx. CpoiicrBa kBajpaTHoro kopusi (14 u). Panmonansusie umncna. ITonsTue
KBaJIpaTHOTO KOpHS M3 HEOTpUUATENbHOTro uyuciaa. VppanuoHanbHble yucia. MHOXECTBO
neficTBUTENbHBIX unced. DyHkmus y = /X, ee cBolcTBa M rpaduk. BBITyKIocTh (YHKIHH.
Ob6nacte 3HaueHuil ¢yHkiuu. CBoiicTBa KBaJpaTHbIX KOpHeH. IIpeoOpazoBaHue BBIpaKEHUH,
CoJIeprKalIiX ONepaliio U3BJIEUYEHNS KBaApaTHOro KOpHs. OcBOOOXKI€HNE OT UPPALIUOHATIBHOCTH
B 3HaMeHartese Apoou. Moynb JeMCTBUTEIBLHOTO YUCIIA.

k
KBagparnynaa ¢ynxkuusg. ®yHkousa Y = > (17 4).Kpanparnunas ¢ynxmus y = Kx?, ee

k
cBoiicTBa U rpaduk. Oynknus y = —. Acumnrora. Cmemenue rpagpukos pyHkuuid. KBagparssiii
X

Tpexunen. Kpampatuumas ¢yHkmus y = ax’+bx+C, ee cBoiictBa u rpaduk. IloHsaTue
orpannueHHoi ¢yHkuuu. IlocTpoeHne M uTeHHe TIpaUKOB KYCOUHO - 33aJaHHBIX (DYHKIIMH.
['padmyeckoe penieHue KBaJpaTHbIX YpaBHEHUH.



KBanparnbsie ypaBHenusi (24 4). KBagpatHoe ypaBHeHue. IlpuBeneHHOe (HENpUBEIESHHOE)
KBazpaTHOe ypaBHeHHE. [lonHoe (HemosHOe) KBagpaTHOE ypaBHEHHE. KOpeHb KBajpaTHOIO
ypaBHEHHUs. PenieHune KBagpaTHOr0 ypaBHEHHSI METOAOM Pa3JIOKEHHsS] HA MHOXHUTEIN, METOAOM
BBIJIEJICHUS MOJHOro KBajpara. JluckpumuHaHT. dopmynbl KOpHEH KBaJpaTHOIO YpaBHEHUS.
[Tapamerp. VYpaBHeHue ¢ mnapaMeTpoM (TepBO€ MpEACTaBICHUE). AJTOPUTM pPELICHUS
pauMoOHAIBHOIO ypaBHEHHMs. bukBaapatHoe ypaBHeHHE. MeToa BBEAEHUST HOBOM IEPEMEHHOI.
PannoHanbpHble ypaBHEHUSI KaK MaT€eMaTHUYECKUE MOJENIN PealIbHbIX cuTyauuid. YacTHble ciyyau
dopMynbl KOpHeW KBaapaTHoro ypaBHeHHs. Teopema Buera. Pasznoxenue KBagpaTHOTo
TpexujeHa Ha MHOXHUTeNu. MppannonaneHoe ypaBHeHHE. MeTo BO3BEIEHUS B KBaIparT.
HepagencrBa (16 4). CBoiicTBa uncioBbIX HepaBeHCTB. HepaBeHcTBO ¢ nepemeHHoi. Peienue
HEPABEHCTB C IEPEMEHHOM. JINHENHOE HEPABEHCTBO. PaBHOCUIIbHBIE HEPAaBEHCTBA. PaBHOCHIIBHBIE
npeoOpazoBaHus HepaBeHCTBA. KBampaTHoe HepaBeHCTBO. BospacTaromiast hyHKIus. Y ObIBaroIast
¢ynkuus. HMccnenoBanne (QyHKIMI HA MOHOTOHHOCTH C HCIOJB30BAHHUEM CBOMCTB YHCIIOBBIX
HepaBeHCTB. [IpubiKkeHHble 3HaUEHUSl ACHCTBUTEIBHBIX YHUCEI, TOTPEIIHOCTh MPUOIMKEHUH,
npuOIMKEHNE TI0 HEAOCTATKY U 1o U30bITKY. CTaHJapTHBIN BHUI YKCTIA.

O6o0maromee mopropenue (6 4).

JJleMeHThl KOMOMHATOPUKH, CTATHCTHMKHM W Teopuu BepositHocted (1 u). Ilpocreiimue
KOMOWHaTOpHble 3amauu. OpraHu3oBaHHBIA TepeObOp BapUAHTOB, JEPEBO BAPUAHTOB.
Kom06uHaTopHOe npaBuUiIo yMHOXKEHHUSL.

I'opoBas npomexyrounast arrecrauus (1 4)

9 ki1ace
PaumnonasbHble HepaBeHCTBA M UX cucTeMbl (15 v)
JluHeliHble W KBaJpaTHble HEpaBEHCTBA (MOBTOpeHHUe). PannoHambHOE HEpaBeHCTBO. MeToj
UHTEepBaJIOB. MHOXecTBa U omnepauuu Hajg HUMU. CucremMa HepaBeHCTB. PelieHue cuctembl
HEPaBEHCTB.
Cucrembl ypapHenuii (14 4)
PanmonanbHOEe ypaBHeHHME C JByMs IlepeMeHHbIMH. Pemenue ypaBHenus p (x; y) = 0.
PaBHOCHIIBHBIE ypaBHEHHS C IBYMS IIepeMeHHBIMU. DopMyIta pacCTOSHUS MEXKITY ABYMS TOUKAMHU
KOOpAMHATHOH miockocTu. I'paduk ypaBHenus (x - a) + (v - b)? = r?. Cucrema ypaBHeHuii ¢ 1BymMs
nepeMeHHbIMH. PerieHune cucrembl ypaBHeHUi. HepaBeHCTBa M CHCTEMbI HEPABEHCTB C JIBYMS
HEPEMEHHBIMH.
Mertonpl pelleHHs CHCTEM YypaBHEHHMH (METOJ MOJCTaHOBKH, alreOpandeckoro CioXKeHus,
BBE/ICHUSI HOBBIX IEPEMEHHBIX). PaBHOCHIIBHOCTE cucTeM ypaBHeHHH. CHCTEMBl YpaBHEHUH Kak
MaTeMaTHYECKUE MOJICTH PEaIbHBIX CUTYAITHA.
Yucaoble pynkunu (20 1)
Oyuknus. HezaBucumas nepemennas. 3apucumast nepemenHas. O0macts onpeaeneHus: GyHKINUU.
EctectBenHas obnacth onpenenenust pyHkunu. O6aacTb 3HaUeHUN QYHKIUH.
Crioco6b! 3a1aHus QYHKIUY (QaHATUTHYECKUH, TpaduuecKuii, TAOIMYHBIH, CIIOBECHBI).
CgoiicTBa (pyHKINH (MOHOTOHHOCTB, OTPAHUYEHHOCTD, BBITYKIIOCTh, HAMOOJIbIIIEE U HAUMEHbIIIEE
3HAa4YeHHUs1, HETIPEPHIBHOCTD ).
UccnenoBanue pynkumii: y = C, y = kX +m, y = kx? y= ax? + bx + ¢, y = Vx, y = % y =
x™,y =Vx.
YetHble 1 HeUeTHbIE QYHKIMHU. AJITOPUTM UCCIIeIOBaHUSI QYHKIIMHM HA YETHOCTb. | 'pa@uku yeTHON
Y HeueTHOW (PyHKUUH.



CrenenHast QyHKIHS ¢ HaTYpaJbHBIM IIOKa3aTeieM, ee cBoicTBa u rpaduk. CreneHHas QyHKIUSA
C OTPULATEIHHBIM LIEJIBIM ITOKA3aTeNIeM, €€ CBOMCTBA U TpaduK.

®ynkius y = VX, ee cBoOicTBA U rpaduK.

IIporpeccun (15 4)

UucnoBass mocnenoBarenbHOCTh. CrocoObl  3aaHusi  YHCIOBBIX  IOCIIEAOBATEIBLHOCTEH
(aHaTMTUYECKUM, CIIOBECHBIN, PEKYpPPEHTHBIH). CBOICTBA YMCIIOBBIX [10CIEA0BATEIHLHOCTEN.
Apudmernueckass nporpeccusi. Popmyna N-ro uineHa. PopMmyna CyMMbI YIEHOB KOHEYHOU
apudMeTHIecKoi mporpeccuu. XapakTepucTU4ecKoe CBOMCTBO.

I'eomerpuueckas mnporpeccusd. @opmyna N-ro wieHa. Popmysa CyMMbl WIEHOB KOHEYHOMH
reoMEeTpUYEcCKOl mporpeccuu. Xapakrepuctuueckoe cBoicTBo. [Iporpeccun u OGaHKOBCKHE
pacueTsl.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKH U TeopuM BepositHocTei (11 1)

KomOunaropusie 3amaun. I[lpaBuino ymuoxenus. @akropuan. llepecranoBku. ['pynmupoBka
uHpopmanuu. O6uwmii psix naHHbIX. KpaTHOCTH BapuaHThl u3MepeHus. Tabnnynoe npeacraBieHne
uHpopmanuu. Yacrora BapuaHTel. [paduueckoe mnpencraBieHue wuHpopmanuu. Iloauron
pacripenesieHus JaHHbIX. [‘McrorpamMma. YuciioBble XapakTepUCTUKU JaHHBIX U3MepeHHs (pa3Max,
MoOJia, Me/IiaHa, CpeJHee 3HaUCHUE).

BepostHocts.  CoOblTHE — (ciiyyaiiHOe,  JIocTOBepHOE, HEBO3MOXKHOoe).  Kitaccuueckas
BEpOSATHOCTHasA cxema. [IpoTuBomnonoxkHble coObiTHs. HecoBmecTHble coObiTus. BeposTHOCTH
CyMMbl JBYX COObITUHA. BepodTHOCTH NPOTHBONONOKHOIO coObITHS. CTaTucTUYeCKas
ycTOHYMBOCTh. CTaTUCTHUECKAsE BEPOSITHOCTD.

Oo6o0marwniee moproperue (26 )

I'oxoBasi npomesxyTouHasi arrecranus (1 1)

I1l. TemaTrnyeckoe MJIAHUPOBAHHE.

7 KIIACC
KoaunuectBo
Ne riraBbl Tema
4acoB
1. MartemaTu4ueckuii a3pIK. MaTeMaTHYeCKHE MOJIEJIH. 14
2. Jluneiinas pyHKUHs 11
3 CucremMbl ABYX JMHEHHBIX YPABHEHHUI ¢ IBYMA 14
nepeMeHHBIMH.
4, DynKums y = x°, 7
5. OnHo41eHbI M MHOTOYJICHBI. 20
6. Pa3zyiosxeHue MHOTOYJICHOB HA MHOKHTEJIH 17
7. OnucaresbHasi CTATUCTHKA 9
8. HTorosoe nopropenue 10
HUTOIO: 102
8 KUIIACC
Konu4yectBo
Ne riiaBbl Tema
4acoB
BBoaHoe moBTOpeHHe H3YYEHHOI0 B 7 Kjacce 2
1. Auredpandeckue Apoou 20
®ynknus y = v/x. CBolicTBa KBaJIpaTHOT0 KOPHSI 14
KBanpatuunas pynkuus. @yHkuus y = g 17




4. KBaaparnble ypaBHeHUs 24
5. HepaBenctBa 16
6. HTorosoe noBropeHue 7
PesepBHblit ypok (DJI€MEHThl KOMOMHATOPUKH, CTATUCTUKHI 1
1 TEOPHH BEPOSTHOCTEN)
UTOro: 102
9 KJIACC
Ne rnaBbl Tema Koauuecrso
4acoB
1. HepaBencrBa 15
2. CucremMbl paMoHAJbHBIX YPABHEHUIH 14
3. UYuncsioBble QyHKIIUH 20
4, IIporpeccun 15
5 JJIeMeHTBI K2M6HHaT0pHKH, CTATUCTUKHU U TEOPUH 11
BEPOSITHOCTEN
HNTorosoe noBropeHue 26
Pesepn 1
NUTOI'O: 102
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http://mathgia.ru

http://www.1september.ru

http://www.math.ru

http://www.allmath.ru

http://www.uztest.ru

http://schools.techno.ru

http://www.catalog.alledu.ru

http://methmath.chat

http://www.prosv.ru - caiit usnatenbcrBa «IIpocseierue» (pyopuka «MaTemMaTHKa)

. http://www.center.fio.ru/som - MeToaudyeckne pPEKOMEHAAIMH  YYUTEIIO-NPEIMETHHKY

(mpeacTaBieHbl BCE IMIKOJBHBIE MPEAMETHI). Marepualibl Al CaMOCTOATENbHON pa3paboTKu
npoUIbHBIX MPOO U aKTUBU3ALMHU IIpoLiecca 00yUeHHsI B cTapIliei MIKOJIE.
http://www.internet-scool.ru - caiit HMuTepHer — mkonsl wu3garenscTBa [IpocBereHue.
Y4eOHbI TUTaH pa3paboTaH Ha OCHOBE (enepalibHOro 0a3MCHOTO y4eOHOTo IUIaHa s
o0mieo0pazoBarenbHbIX yupexaeHuii PO u npeacrapnser obnacTts 3Hanuit «Matematuka». Ha
caiite mpezacraBieHbl MHTepHET-ypoku Mo ajredpe M HayalaM aHajiu3a U TeOMETPHH,
BKJIFOYAIOT OAroToBKY caauu EI'D, I'NA.

http://www.intellectcentre.ru — caiir usgarenscra «MuremiekT-1LIeHTp», IIe MOXKHO HaNTH
y4eOHO-TPEHUPOBOYHBIE MaTepHaibl, JEeMOHCTPAIIMOHHBIE BEPCHU, OAaHK TPEHHUPOBOYHBIX
3aJJaHHii C OTBETAMHU, METOIMIECKHE PEKOMEH ALK U 00pa3libl peIIeHUN

sdamgia.ru — oOpa3oBaTelbHBIA PECypc, COJCPKUT TECTOBBIC 3aJaHUs 33 KypC OCHOBHOM
HIKOJIBI TI0 MaTeMaTHKe, 00yJaromuMcs YI00HO HCIIOJIb30BaTh MPH MOITOTOBKE K SK3aMeHaM,
a yYUTEIo yl00HO MCIOJIb30BaTh 33JaHUsl B COOTBETCTBYIOIIMX KJaccaX C BO3MOXKHOCTBIO
WHTEPAaKTUBHON MIPOBEPKH M y4eTa CTATUCTUKH IO KJaccaM, 0 TEMaM.
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