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INOACHUTEJIbBHASA 3AIITMCKA

O01mas xapakrepucTuka yueOHoro npeamera «MaremaTtuka»

OdenepanbHas paboyas mporpamMma IO MaTeMaTHKe i OOydyaroluxcs C
HOJA 7-9 knaccoB pa3zpaborana Ha ocHoBe DenepalibHOIO TOCyAapCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHJapTa OCHOBHOTO

o01rieroodpa3oBaHusi ¢ y4ETOM U COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUU, NPEIBABISIEMBIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, U
TpaJuLIM POCCUIMCKOr0 00pa3oBaHMs, KOTOpble OOECIEUYMBAIOT OBJIAJICHUE
KJIFOYEBBIMU  KOMIIETCHIIUSAMM, COCTABIMIIOIIAMU OCHOBY [UJII HENPEPBIBHOTO
oOpa3oBaHMsI M CaMOpa3BUTHUS, a TaKKe MEIOCTHOCTh OOLIEKYJIbTYypHOTO,
JUYHOCTHOTO M MO3HABATEJILHOTO pa3BUTUA oOyuaromuxcs. B pabodeil nmporpamme
YUTEHBI UJICU U TT0JI0KeHHsT KOHIIeTINY pa3BUTHS MAaTEMAaTUUECKOTO 00pa30oBaHus B
Poccuiickon @enepanumu.

B snoxy nudponoit Tpanchopmanuu Beex chep uenoBeueckoil AesTeIbHOCTH
HEBO3MOYKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW TMOJATOTOBKU. Y’K€ B IIKOJIE MaTEMaTHKa CIYKUT OIOPHBIM
MpPEAMETOM JJISI W3YYEHHS] CMEXHBIX IJUCHUIUIMH, a MOCIE IIKOJbl PEealbHOMN
HEOOXOJMMOCTBIO  CTAaHOBUTCS  HENpEpbIBHOE oOpa3oBaHHe, UTO Tpelyer
HOJIHOLIEHHON 0a30Boil 0011e00pa30BaTeNbHOW MOJArOTOBKHM, B TOM YHUCIE H
MaTeMaTU4YeCcKOr. DTO 00yCIIOBIECHO TE€M, YTO B HAIIIU JTHU PACTET YUCIIO MTpodeccuid,
CBSI3aHHBIX C HETIOCPEACTBEHHBIM TPUMEHEHUEM MaTEeMAaTHKU: U BC(pepe SKOHOMUKH,
U B OM3HECE, U B TEXHOJOTUYECKUX 00JacTAX, M Jake B TYMaHUTApHBIX cdepax.
Takum oOpa3zoM, Kpyr OOydaromMXcs, A KOTOPBIX MaTeéMaTHKa MOXET CTaTh
3HAYMMBbIM MIPEAMETOM, PACIIUPSAETCS.

[IpakTrueckas Moje3HOCTh MATEMATHKU 00YCIIOBJIEHA TEM, UTO €€ TPEAMETOM
ABJISIIOTCS PyHIaMEHTaIbHbBIE CTPYKTYPhI HAIlIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI
M KOJMYECTBCHHBbIC  OTHOIICHUS  OT  MPOCTEHIIUX,  YyCBaMBaeMbIX B
HEIMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JIJISl PA3BUTHS
HAyYHbIX W MPUKIAJHBIX WHAEH. be3 KOHKPETHBIX MATEMAaTUYECKUX 3HAHUU
3aTPYJHEHO NMOHUMAHHE MPUHIUIIOB YCTPOMCTBA M HCIIOJIb30BaHUS COBPEMEHHOMN
TeXHUKHU, BOCTIPUATHE W  HHTEPHpPETAHs  Pa3HOOOpa3HOW  COIMAJILHOM,
HKOHOMHUYECKOM, MOTUTHYECKON HuHpopMari, mManodh(eKTuBHA MMOBCEIHECBHAS
MpaKkTUYeCKasi NIeSITeNbHOCTh. KaXXIoMy 4YeloBEKYy B CBOEHW KU3HU MPUXOIUTCS
BBITIOJIHATHh PACUYEThl M COCTABIISATh AITOPUTMbI, HAXOAUTh M MMPUMEHATH (DOPMYIIBI,
BJIAJIETh MPAKTUYECKUMU NPUEMAMU N€OMETPUUYECKUX HU3MEPEHUN U ITOCTPOCHHU,
yuTaTh MHGOPMAIIUIO, IPEACTABICHHYIO B BUAE TaONMI], AMArpaMM MU TpadukoB,
KUTh B YCIIOBUSIX

HEONpeeIEHHOCTH U TIOHUMATh BEPOATHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.
OnHOBpeMEHHO C pacmmpeHueM cdep MTpPUMEHEHUsS MaTeMaTHKU B
COBPEMEHHOM OOIIECTBE BCE 00JI€€ BAKHBIM CTAHOBHUTCS MaTEMaTHYECKHHA CTHIIb
MBIIUICHUSA, IIPOSIBIIAIOIIUICSA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4YEHHUs] MATEMaTUKU B apceHal IPUEMOB U METOJOB MBIIUICHUSA YEJIOBEKa
€CTECTBEHHbIM 00pa3oM BKJIIOYAIOTCS HHAYKIMS U JAEAyKUus, 0000lieHue Hu

KOHKpETHU3aluunA, aHalli3 W  CHHTEC3, KHaCCI/I(I)I/IKaHI/ISI n CcucreMaru3alms,
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abctparupoBanne u aHanorus. OOBEKTHl MaTeMaTHYECKHX YMO3aKIIOUeHUH,
IpaBWJia UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHHW3M JIOTHUECKUX TOCTPOCHUA,
CIIOCOOCTBYIOT BBIPaOOTKE yMEHUS (POpMyIHPOBaTh, 00OOCHOBBIBATH U JOKA3bIBAThH
CY)KIEHHUS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE MEINUICHHe. Bemymas poib
MPUHAIICKUT MaTeMaTUKe M B (OPMHUPOBAHHH AITOPUTMUYECKON KOMITOHEHTHI
MBINJICHAST W BOCIUTAHWM YMEHUW JCHCTBOBATH IO 3aJlaHHBIM aJITOpPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIC. B mporiecce pemieHus
3a/1ad4 — OCHOBOW y4eOHOU JeATEIHPHOCTH Ha YpOKaX MaTEMaTUKH — Pa3BUBAIOTCS
TaK)Ke TBOpYECKAs ¥ MPUKIIATHAS CTOPOHBI MBIIIJICHHS.

OOydenne MareMaTHKe MaéT BO3MOXKHOCTh pasBHBaTh y OOyUYaIOIIUXCS
TOYHYIO, PaIlMOHAJIBHYI0O W HH(POPMATHBHYIO pedb, YMEHHE OTOMpaTh Hamboee
MOAXO/ISIIINE SI3bIKOBBIC, CUMBOJIMUECKHE, TpaduyecKrue CpeACTBa JJI BhIPAKCHUS
CY>KJIEHUW U HATJISTHOTO UX MPEeACTaBICHUS.

Heo6xoaumMbiM KOMIIOHEHTOM 00111€H KYJIBTYpPhl B COBPEMEHHOM TOJIKOBAaHUU
SBIIIETCSI  00IIee 3HAKOMCTBO C METOJAMH TIO3HAHMS JICHCTBHTEILHOCTH,
MIPEICTABIICHUE O TPEAMETE M METOJaX MAaTeMaTHKH, MX OTIMYHA OT METOOB
JIPYTUX €CTECTBCHHBIX M TyMaHUTApHBIX HAYK, 00 OCOOCHHOCTAX MPUMCHCHHS
MaTEeMaTUKH IS PEIICHWS HAyYHBIX M TPUKIAAHBIX 3adad. TakuM o0pa3owm,
MaTeMaTH4ecKoe oOpa3oBaHHME BHOCUT CBOM BKJaJd B ¢GopMuUpoBaHUE OOIICH
KyJbTYPBI YEJIOBEKA.

N3yuenne MaTeMaTHKH TaKXe CIOCOOCTBYET JCTETHUYECKOMY BOCIHTAHHUIO
YeJIOBeKa, MOHMMAHUIO KPacoThl M M3SAIMIECTBA MAaTEMaTUYECKHUX PACCYXKICHUM,
BOCITPUATHIO TEOMETPUUIECKUX (OPM, YCBOCHHUIO UJIEU CUMMETPHH.

Hean uzyuenus ydeOHoro npeamera «Marematuka» [IpuopureTHpIMU
1easiMu oOy4eHHsl MaTeMaTuke B 7—9 kitaccax sBISIOTCS: (D OpMUpOBaHUe
IIEHTPATBHBIX MAaTEMaTHICCKUX TIOHATHIA (YUCII0, BETUIHHA,
reomeTpudeckas ¢purypa, nepeMeHHas, BEpOITHOCTb, (PYHKIIUSI), 00ECIIeUnBAIOIINX
IPEEMCTBEHHOCTh M MNEPCIEeKTHUBHOCTh  MAaT€MaTH4YeCKOoro  oOpa3oBaHUs
oOydJarommxcs;

noJiBe/IcHue OOydarolUXCcsi Ha JAOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTHUKH M OKPY)KAIOIIET0 MHUpPa, TTOHWMMaHHWE MaTeMaTUKUA Kak
4acTH OOIIeH KyIbTYphl YeJIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEW O00YyYaromuxcs,
M03HABATEIbHON aKTUBHOCTH, MCCIIEOBATEILCKUX YMEHHUMA, KPUTUIHOCTH

MBIIUIEHUS, UHTEPECA K U3YUECHUIO MAaTEMATHKU;

dopmupoBanre (YHKIIMOHATLHOM MaTEMaTHYECKONM TI'PaMOTHOCTH: YMEHHS
pacro3HaBaThb ~ MPOSIBJICHUS ~ MAaTeMaTHUYEeCKUX  MOHSATHH,  OOBEKTOB U
3aKOHOMEPHOCTEH B PEATBHBIX KU3HEHHBIX CUTyalUsX U NPU WU3YyUYCHHUH IPYTUX
y4eOHBIX IpPEAMETOB, TMpPOSIBICHUS 3aBUCHUMOCTEM U 3aKOHOMEpPHOCTEH,
(opMyJIMpOBaTh UX Ha SI3bIKE MAaTEMATUKH M CO3[aBaTh MaTEMaTHYECKHUE MOJIEIH,
IIPUMEHSTh OCBOCHHBIM MATEMAaTUYECKUM anmapar il pEeLIeHHs] IPAKTHUKO-
OPUEHTUPOBAHHBIX 33134, WHTEPOPETUPOBATH M  OLEHHUBATh IOJYYEHHBIE

PE3YIBTATHI.
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OCHOBHBIE JINHAU COAEpKaHUA Kypca matemaTuku B 5—10 kiaccax: «Hucna n
BBIUUCIEHUS», «AnreOpa» («AnreOpanueckue BBIPDAKEHUS», «YPABHEHUS W
HEpaBeHCTBA»), «DyHkuum», «l'eomerpus» («['eomerpuueckue GUTypsl U UX
CBOMCTBa», «/I3MepeHue TeOMETPUYECKHX BEIMYMHY»), «BeposaTHOCTh W
CTaTUCTHKa». J[aHHBIE TMHUHU PA3BUBAIOTCS MAapaIEIbHO, KaXk/1asi B COOTBETCTBUUC
COOCTBEHHOW JIOTMKOH, OJAHAKO HE HE3aBUCUMO OJHA OT JPYroil, a B TECHOM
KOHTaKkTe U B3auMmojeictBuu. Kpome »3Toro, ux oOBEOUHSET JIOrHMYECKas
COCTaBJISIIOLIAs, TPAJAULMOHHO MPHUCYIIAs MaTeMaTUKE M MPOHU3BIBAIOLIAS BCE
MaTeMaTHUYECKUe Kypchl M cojiepkarenbHble JUHUM. ChopMylIHpOoBaHHOE B
denepabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOILEro
oOpa3oBaHMsl TpeOOBaHUE «YMETh OIEPUPOBATH MOHATUSMU: OINpPEAEIICHUE,
aKCHOMa, TEOpeMa, JI0Ka3aTelIbCTBO; YMEHHE PAcClO3HAaBATh WCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJUTE IPUMEPBI U KOHTPIPUMEPHI, CTPOUTh BBICKA3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBAHUN» OTHOCHUTCA KO BCEM KypcaMm, a (OpMHUpPOBaHHE
JIOTUYECKUX YMEHUM pachpenensercs MO BCeM TrojJaM OOy4YeHuss Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHuss DenepasibHOM paboueid MporpamMMbl, pacHpeleNEHHbIM [0 TroAam
o0y4eHHUs, CTPYKTYPUPOBAaHO TaKUM OOpa3oM, UYTOObI KO BCEM OCHOBHBIM,
NPUHIMIUAIBHBIM BOIIpOCaM OO0yd4arolmuecs 00palaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTEMaTUYECKUMH TMOHSATUSAMH W HABbIKAMH  OCYIIECTBISJIOCH
NOCJIEI0BATEIBHO U OCTYNATENbHO, C COOIIOACHUEM MPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBbIC 3HAaHHS BKJIIOYAINUCH B OOIIYIO CUCTEMY MAaTeMAaTUYECKUX IMPEICTaBICHUMI
OOy4YarOIINXCS, pacupsisi ¥ yriayossisi e€, 00pasys MpoYHbIe MHOKECTBEHHBIC CBSI3H.

IpuHuMnbl peanuzanuu padodei
NMPOrpamMmabl

IIpn peanuzauuu npuHuuna AaupdepeHurpoBaHHOrO (MHIUBUIYAIBHOIO)
nojaxoja B o0yueHun mareMatuke odydaromuxcs ¢ HOJIA Heo6XxoauMo yuyuThIBaTh
YPOBEHb Pa3BUTHSA Yy HUX MaHyaJbHBIX HAaBBIKOB. YUHUTENb B Ipolecce 00ydeHHUs
ONpe/eNsieT BO3MOXHOCTH  YYalllUXCS  BBIIOJHATH IUChbMEHHBIE  pabOTHI,
MOJIb30BAaThCA MaTeMAaTHMYECKUMU HWHCTPYMEHTaMHU B TIPOLECCE IMOCTPOCHHUS
reoMeTpUYECKUX (PUTYp U U3MEPUTENbHBIX onepanuii. Tak xe B mporecce 00y4eHUs
MaTeMaTHKe, YYUTEI0 HEOOXOAMMO YUYWTHIBATh YPOBEHb M KadeCTBO Pa3BUTHE
YCTHOM peun oOyuatomuxcs. [Ipu HemocTaToYHOM ypOBHE €€ pa3BUTHUSI HEOOXO0IUMO
UCTIONIb30BaTh TAaKWE€ METObl TEKYIIEr0 W MPOMEKYTOYHOTO KOHTPOJIS 3HAHHMA
O0yJaromuxcsi, KOTOpble OBl OOBEKTHBHO TOKa3bIBAM PE3yJNbTaTUBHOCTh HX
oOyueHus1. BkimroueHust 00y4aromuxcsi B IpOEKTHYIO U y4€OHO-UCCIIEI0BATENBCKYIO
NESTEIbHOCTh, MPOBEACHUS HAOMIOJEHUM U HKCIIEPUMEHTOB, B TOM YHUCIE C
WCIIOJIb30BaHMEM  y4eOHoro  jaboparopHoro  obGopynoBaHusi,  IU(PpPOBOro
(37IEKTPOHHOT0) W TPAAUIMOHHOTO  WM3MEPEHHUs, BKIIOYas  OMpeleeHHUe
MECTOHAXOXACHUS, BUPTYaAJIbHBIX JIA0OpPaTOpHii, BEIIECTBEHHBIX U BUPTYaJIbHO-
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HAIJISTHBIX MOJIENeH, U KOJUIEKIUA OCHOBHBIX MaTEMaTUYECKUX OObEKTOB.
OOyuvaromuecs ¢ JBUTaTeNIbHBIMH  HApPYIICHUSMU HUCIBITHIBAIOT  PSA
TPyJAHOCTEHl B mpouecce OOydeHUss MaTeMaTuke. MOTOpHbIE HapylIeHUsS
OTPaHUYMBAIOT CIIOCOOHOCTH K OCBOCHHIO MPEIMETHO MPAKTUUYECKOUN NEATeTbHOCTH.
OTO NPUBOJUT K TOMY, 4TO (OPMHUPYIOUIUMECS 3HAHUS M HABBIKU SIBIISIOTCS
HEMPOYHBIMH, TOBEPXHOCTHBIMU, (PparMEHTApHBIMHU, HE CBSI3aHHBIMU B EAMHYIO
cucremy. OOHaApYXHBAIOTCS TPYIHOCTH B (OPMUPOBAHMM MPOCTPAHCTBEHHBIX H
BPEMEHHBIX MPEICTAaBICHHM, CUETHBIX OIEpaluii, padboTe ¢ TeTPaabio, YIeOHUKOM,
croco0ax 3amucy NpUMEpOB B CTOJIOUK, COOMI0IeHHEM Ophorpaguueckoro pexmnma.
Ha ypoxax maremaruku, oOydatomuecs ¢ HOJIA uCHBITBIBaIOT 0COOCHHBIC
TPYAHOCTH TP BBIOJHEHUU PUCYHKOB, YepTexel, rpadukoB, Tak Kak UM TPYIIHO
OJTHOBPEMEHHO JIepKaTh KapaHJalll 1 JINHEHKY, TO3TOMY UM 00sI3aTEIbHO TpeOyeTcs
MOMOIIL B3pocioro (yuutens, accucteHta). OOyuaromemycst ¢ HOJIA OniBaer
IpOIIEe HA)KaTUEM KJIABUII BBIOJHUTH YEPTEXK HA KOMIIBIOTEPE, YEM 3TO CHIEIATh C
noMoulblo Kapanaama u jauHerku. OOydaromumes ¢ HOJIA nocraTouHo TsKeNo
OCBaMBaTh BBOJ MAaTEMATUYECKUX CUMBOJIOB, HAIPUMEP, OOBIKHOBEHHBIX JPOOEH.
Ecnu y obyuaromierocst ectb HapylieHus: GyHKIUN PYK, TO T€OMETPUUECKHI
MaTeprag MOXKHO paccMaTpuBaTh O030pHO, 3aJauM, CBSI3AHHBIE C IOCTPOCHHUEM,
nponycTuTh. BupryanbHas naboparopus o MaTeMaTHKE, HaIIpUMep, Ha maTgopme
MOBII (POUI) npaer oOyyaromuMcs BO3MOXKHOCTH BBINOJHATh IOCTPOCHUE
reOMEeTPHUECKUX (PUTYp Ha IMIIOCKOCTHU U B IPOCTPAHCTBE, padOTaTh C KOOPAMHATHOM
IUIOCKOCThIO. bosbioe BHUMaHue HeEOO0XoauMo oOpamiaTh Ha MPAKTHYECKYIO
HAIpPaBIEHHOCTh O0y4YeHUs] MaTeMaTHKe, a IMEHHO: a) U3MEepeHHe TMEePUMETPOB U
IonIaiei; 06) BEIYMCIUTEIbHBIC HABBIKH, B TOM YHCIIE M C TOMOIIBIO KAJIBKYJISTOPA.
Onnoit u3 ocobeHHocTer padoThl ¢ obyuaromumucs ¢ HOJIA sBnsercs To,
4YTO UM HEOOXOAMMO OOJIblle BPEMEHHU JUIsl BHIIOJIHEHUS 3a/laHui, 4YeM 3/10POBBIM
oOyJarolumMcs, MO3TOMY JUUIsl KOHTPOJISl 3HAHUM JIydlle MCIOJIb30BaTh 3a/laydl Ha
TOTOBBIX YEPTEKax, 3aJaud, B KOTOPBIX YK€ HAle4yaTaHO YCJIOBHE M Hayalo
pelieHus1, a 00y4JarIuMCcsl OCTAETCsl €ro TOJbKO 3aKOHUYMTH WIJIM BBIMOJHUTD

TECTOBbIC 3amaHus. llepen KOHTPONBHBIMH pabOTaMU HEOOXOAMMO TPOBOIUTH
o0o0mIaromue ypoku mo TemMe, Tak kKak y oOydatomuxcs ¢ HOJA ormedarorcs
HEJIOCTATKU Pa3BUTHS IMaMATH, OCOOEHHO KpaTKOBpeMeHHOU. (O000ImarmmueypoKu
JAI0OT BO3MOYKHOCTh CKOHIICHTPUPOBATh BHHMAaHHE Ha OCHOBHBIX YIPaKHCHHUSX,
BBEJICHHBIX B KOHTPOJIbHYIO paboTy.

XapakrepucTHKa 0c00bIX 00pa30BaTebHBIX OTPEOHOCTEH
odoyuarwmmuxca ¢ HOJIA

OcoOble 00pazoBaTeNbHbIE MOTPEOHOCTH y OOYYAIOMIMXCA C HapyILICHUSIMU
OTIOPHO-ABUTATEILHOIO  ammapara 3aJaloTcs  CHelu(@uKod  JBUraTelIbHBIX
HapyIIeHUH, a Takke CHenuUKON HAPYIICHUS TICUXHYECKOTO pa3BUTHUS, U
OMPENENAIOT 0COOYI0 JIOTMKY TOCTpOeHHs ydeOHoro mporiecca. Hapsiny ¢ atum
MOXHO BBIJICJIUTh OCOOBIE MO CBOEMY XapakTepy IOTPEOHOCTH B OOyUYECHHUH
MaTeMaTHKe, CBOMCTBeHHbIe BceM obyuarommmcs ¢ HOJIA:
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— HE00XOJMMO HCII0JIb30BAHNE CHEIUAIBHBIX METOJ0B, IPUEMOB U CPE/ICTB
oOyueHusi (B TOM 4HCIE CHEIUAIN3UPOBAHHBIX KOMIBIOTEPHBIX M ACCUCTUBHBIX
TEXHOJOTHI), OOECHEeUMBAIOIINX pEATU3AlHNI0 «OOXOTHBIX MyTeil» 00ydeHus,
UCIT0JIb30BAaHUE BUPTYaJIbHON MaTEMAaTUYECKOM JIa0OPATOPHH.

— HArJasgHO-IEHCTBEHHBIN, IPEAMETHO-TIPAKTHYECKUI XapakTep 00y4YeHus
MaTE€MaTUKe U YIPOLIEHUE CUCTEMBI y4eOHO-TIO3HABATEIbHBIX 3a/1a4, PEIIaeMbIX B
mporiecce 00yUeHUs;

— clienuanbHoe OOydeHHEe «IepeHocy» C(HOpMHpPOBAHHBIX MATEMATUYECKUX
3HAHWM ¥ YMEHHUH B HOBBIE CUTYallMM B3aUMOJECHCTBHUS C JEHCTBUTEIBHOCTBIO;

— cHegualbHas IOMOLIb B Pa3BUTHM BO3MOXHOCTEH BepOanbHOM W
HEBEepOaIbHON KOMMYHHUKAIIMU Ha YPOKaX MaTeMaTHKU;

— KOPpEKLUS MPOU3HOCUTEIBHOM CTOPOHBI PEYM; OCBOCHHE YMEHUS
VCITOJIB30BATh PE€UYb 110 BCEMY CIIEKTPY KOMMYHUKAaTHBHBIX CUTYaIIH;

— obecrnieueHre 0CO00l MPOCTPAHCTBEHHOW W BPEMEHHOW OpraHu3aliu
0o0pa3oBaTeIbHOM Cpebl;

— MakCHMaJIbHOE pAaCIIMpPEHUE 00pa30BaTEIbHOIO MPOCTPAHCTBA — BBIXOJ
3a Ipeesibl 00pa30BaTEIbHOIO YUPEXKACHHS MIPU PEUICHUU MAaTEeMaTHUYECKUX 3a/1a4y
Y BBINIOJIHEHUHU MTPOEKTHBIX PalboT.

— HCIOJI30BaTh AJITOPUTMBI IEUCTBUI Npu periennn oodyqatromumu ¢ HOJA
OIIPEJEICHHBIX TUIIOB MATEMATHYECKUX 337a4, B TOM YHCJIE B ITPOLIECCE BBIIIOJHEHUS
CaMOCTOSITENIbHBIX PaloT.

MecTo npeamera B yueOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TOCYJAapPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIIET0 00pa30BaHUsI MaTEMATHKA SBIISIETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YPOBHE 00pa30oBaHUSI.

Tematnueckoe TMIaHUPOBAaHUE YYEOHBIX KypCcOB U PEKOMEHAyeMoe
pacmpeziesnieHue y4eOHOTO BpEMEHH JIJIsl U3yUEHUS OTJICIBHBIX TEM, IPEIIOKCHHBIC
B HACTOSIIEH MporpaMMe, HaJ0 paccMaTpuBaTh KaK MpPHUMEpPHbIE OPHUEHTUPHI B
IOMOIIb COCTaBUTEIIO aBTOPCKOM pabodeil mporpaMMbl U IPEXkAE BCEr0 YUUTEIIO.
ABTOp pabouyeil mporpammbl BIpaBe YBEJIUYUTh WIM YMEHBIIUTH MPEAJIOKEHHOE
YHCJIO y4eOHBIX YaCOB HA TEMY, YTOOBI YIUIyOUThCS B TEMATHKY, B OOJIbIIEH CTEIIEHU
3aMHTEPECOBABIIYI0 OOYYalOUIMXCSA, WIA HANpaBUTh YCWIHA Ha MPEOJOoJICHUE
3aTpyaHeHUH. JomycTUMO TakKe JIOKaJbHOE Mepepacipe/ieiieHne U MepecTaHOBKa
AJIEMEHTOB COJEP)KaHUS BHYTPU JAHHOTO Kjacca WJIM BHYTPH BCETO Kypca MpH
HeoOxoaumoctu. KonudecTBO mMpoBepoyHBIX padoOT (TeMaTUYECKUH U WUTOTOBBIN
KOHTPOJIb KAYECTBA YCBOCHHUS y4eOHOTO MaTrepuasna) U UX TUM(CaMOCTOSATEIbHbIE U
KOHTPOJIbHBIE Pa0OTHI, TECTHI) OCTAIOTCA Ha YCMOTpPEHUECYUUTENs. TakKe yduTemb
BIIpaBE YBEIUYHUTHh WJIM YMEHBIIUTh YHCIO YYEOHBIX YacOB, OTBEIACHHBIX B
denepanbHON paboyeil mporpaMMe Ha 0000IIeHUE, TOBTOPEHUE, CUCTEMATH3AIIUIO
3HaHUU oOydaromuxcs. EqUHCTBEHHBIM, HO MPUHIMUIINAIBHO Ba)KHBIM KPUTEPHUEM,
SIBJIIETCS IOCTUKEHUE PE3yJIbTaTOB 00YUYEHUS], YKa3aHHBIX B HACTOSAIIEH IporpaMMe
Ha KOHEIl yPOBHS OCHOBHOT0O001IIET0 00pa3oBaHUsI.

Copepxanne yuyeOHOro mnpeamera «MaTemaTuKa», TMPEACTaBICHHOE B
denepanbHON aganTUPOBAHHON pabouel nporpamme, cootBercTByeT @I'OC 00O,
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denepasibHOM OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMe OCHOBHOIO OOIIEro
o0pa30BaHUs C YYETOM IPOJIOHTALIUU HA OJIMH TOJI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
MNPEIMETA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHLHIEI'O
OBPA30BAHUA

OcBocHue y‘I€6H01“O nmpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC HAa YPOBHC OCHOBHOTI'O O6IH€FO O6pa3OBaHI/I}I CICOYIOHUX JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa3OBaT€JII>HI)IX PE3YJIbTATOB:

JIn4HOCTHBIE pPe3yJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOECHHSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MaremMaTnka» XapakTepHu3yrTCs:

IlaTpuoTrnyeckoe BOCIIUTAHME:

IIPOSIBJICHUEM MHTEpeca K IPOUUIOMY H  HACTOALIEMY POCCUHCKOU
MaTE€MaTHUKH, [ICHHOCTHBIM OTHOILEHUEM K JIOCTHKEHUSM POCCUMCKUXMAaTEMAaTHKOB
U POCCUHCKOM MAaTeMaTUYECKOW IIKOJIBI, K HCIIOJIb30BAaHUIO ITUX IOCTHKEHUU B
IpYTUX HayKax U MPUKJIaJHbIX chepax.

I'pa:xknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIOJIHEHUIO 00S3aHHOCTEN IrpakIaHWHA U pean3alii ero
npaB, MPEICTAaBIEHUEM O MATEeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABIECHUH, MPOLIEYp IPAkKIAHCKOT0O 00111ecTBA (BHIOOPHI,

OMPOCHI U TP.); TOTOBHOCTBIO K OOCYXIECHUIO ITHYECKUX MPOOJEeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTUKEHHUM HAyKH, OCO3HAaHUEM Ba>XHOCTH
MOPaJIbHO-3THUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YUYEHOTO.

Tpynosoe Bociutanue:

YCTAaHOBKON Ha AaKTUBHOE YyYacTME€ B PEUIEHWH MPAKTUYECKUX 3a/aad
MaTeMaTUYECKOW HAMNpaBIE€HHOCTH, OCO3HAHMEM BaXXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSKEHUU BCEH KU3HHM JUIsl YCHEIIHOW MpodeccruoHaIbHOM
NESATETLHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUW; OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHANBUIAYATHLHON TPAEKTOPUHU 00pa30BaHUs U KMU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILMOHAIBHOMY W  ACTETUYECKOMY  BOCHPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a7ad, PEIICHHUM, PacCyXIEHUW, YMEHHUIO BHUICTh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{leHHOCTH HAYYHOI'0 TO3HAHMUS:

OpUEHTalueld B JACATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJLI U
oOIecTBa, MOHUMAaHWEM MAaTeMaTHYeCKOM HayKu Kak cQepbl dYenoBeuecKon
JEATEeIIbHOCTH, ATAnoB €€ pa3BUTUA W 3HAYMMOCTHU JJIS Pa3BUTHUS ITUBUIIM3AIUU;
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKU M MAaTEMAaTHUYECKOM KyJIbTYpOW KakK CpEICTBOM
MO3HAHUS MHPA; OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKON
JEATEIIBHOCTH.



du3znueckoe BocNUTAHHWEe, (opMHpPoOBaHHMEe KYJIbTYPbl 310POBbS M
IMONUOHAIBLHOTO 0JIAT OOy IHSI:

TOTOBHOCTBIO TPUMEHSATH MaTEMaTUYECKUE 3HAHWS B HHTEpPECax CBOETO
3I0pPOBBsl,  BEIEHUS  3M0pOBOTO  oOpa3a JKW3HU  (30POBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATAA W OTABIXA, pETyspHas Qundeckas
aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, TPU3HAHNEM CBOETO TIPaBa
Ha OIMOKY M TaKOTO K€ MpaBa JPyroro 4yeaoBeKa.

JKO0JIOrHIeCKoe BOCIIUTAHHE:

OpHCHTAalleH Ha MPUMEHECHNE MaTEeMAaTHUYCCKUX 3HAHUH ISl pelICHUS 3a/1auB
00J1aCTH COXPAHHOCTH OKPYIKAIOIEH CPeIbl, INIAHUPOBAHUS MTOCTYIIKOB W OIICHKU
WX BO3MOXKHBIX MOCTEACTBUHN I OKPYKAIOIIEH CPebl; OCO3HAHUEM TJI00ATBHOTO
XapakKTepa KOJOTUUECKHUX MPOOJIEM | IyTEH UX PEIICHUS.

JIMYHOCTHBIE pe3yJibTaThl, 00ecneYnBaIOIINe AANTALNIO 00yYaI0NIerocsi
K U3MEHSIIOIIMMCS YCJIOBHUSIM COIHAIBLHOI U PUPOTHOI CPeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECCKYIO JACATEIHHOCTh, B TOM UYHCJIC
YMEHUE YUYUTHCS y IPYTUX JIIOJIeH, TPHOOPETaTh B COBMECTHOM JCSITEIPHOCTUHOBEIE
3HAHWS, HABBIKM ¥ KOMIIETEHITUN U3 ONBITA IPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIHpOBaTh UJICH, MIOHATHS, TUIIOTE3bI 00 0OOBEKTAX M SIBJICHUSX, B TOM YHCIIC
paHee He M3BECTHBIX, OCO3HABATh JIC(PHUIIUTHI COOCTBEHHBIX 3HAHUU H

KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAIlMI0 KaK BbI30B, TPEOYIOLIMNA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAaeMble pEeUIeHUs] U JeHUCTBUS, (OPMYyIHpPOBaThb M OLEHUBATh PUCKH U
HOCNEeACTBUSL, (HOPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl
MeranpenMeTHbIe Pe3yIbTaThl OCBOSHHUS MPOTPaMMBbI YUEOHOTO IIpeaMeTa
«MateMaTuka XapaKTePU3YIOTCS OBJIaJICHHEM

VHUBEPCANbHbIMU —~ HO3ZHABAMENbHBIMU  OelCmEUsIMU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCmMBUAMU U VHUBEPCAIbHLIMU
PeyIAMUBHBIMU OelCBUIMU.

1) VHuusepcanvhvie noznasamenbnvle Oelicmeus o0becneuusaom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECCO8 00yyYarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpydcamwezo  Mupa,  NpumMeHeHue  JI02U4ecKux,

uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).
ba3zoBbie JlorMYecKue 1eCTBUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMAaTHYECKUX
00BEKTOB, IOHITHI, OTHOIICHUN MEXIY TOHITUSAMU; (DOPMYITUPOBATH ONIPEICICHUS
MOHSITHI; yCTaHABIMBAThH CYIIECTBEHHBIN TPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS TSI
00O0OIICHMS ¥ CPaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (OPMYyIHMpPOBaTh M  MPeoOpa3oBBIBATH  CYXKICHUS:
yYTBEpUTENbHbIC U OTPUIIATENbHBIC, EAMHUYHBIC, YaACTHBIC U O0IINE; YCIOBHBIC;
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BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAOJIOJACHUSAX WU YTBEPKICHUAX; Npelaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (TPSAMBIE U OT
IPOTUBHOIO),  NPOBOJUTH  CAMOCTOATENBHO  HECIIOXKHBIE  JOKA3aTeJIbCTBA
MaTeMaTH4ecKnx (HaKTOB, BBICTpaMBATh apTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh Hanboiee MOAXOIAIINI C Y4ETOMCAMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).
ba3oBble uccienoBare/bCKie AeHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHUS,
dopMynaMpoBaTh  BONPOCHL,  (UKCUPYIOIIME  IPOTUBOpEYHE,  MpolJemy,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OpPMHpPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTh IO CAMOCTOSATEIBHO COCTABJIICHHOMY IUIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJBIIOE MCCIAEAOBAHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOOI;
CaMOCTOSITENIbHO (hOPMYJUPOBAaTh 00OOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM

MPOBENEHHOTO  HAOJIONCHMS,  HWCCICAOBAHMS,  OIEHUBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIEHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOIlEcca, a TakKKe BbBIJIBUTATh
MIPEATNOJI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

Padora c ungopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh MW HM30BITOYHOCTH HWHGOpMANWH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uHOOPMAITUIO PA3IMYHBIX BUAOB U (POPM MpeCTaBICHUS;

BBIOMpaTh (popMy mpencTaBieHus HWHPOpPMAIMM W WIUIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpaduKoi U UX KOMOUHAIUSMU;

OIICHMBATh HANEKHOCTh HMHPOPMAIUU TIO KPUTEPHUSIM, TMPEIOKECHHBIM
yauTeseM Uin chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

2) VHusepcanvhvie KOMMYHUKamueHble  OeliCmeusl

obecneuusaom  CQOPMUPOBAHHOCMb  COYUATbHLIX  HABLIKOB
00yYaruuxcs.
Oo0wenue:

BOCIIPUHUMATH U (JOPMYJIHMPOBATH CYXKJEHUS B COOTBETCTBUHU CYCJIOBHSIMU U
HEISIMU OOIIEHNUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX
(mpu HAMMYWK BO3MOKHOCTH) M MMUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS TI0 X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh TMOJYyYEHHBINPE3yIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
po0JIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBaTh U/I€H, HAlIEJICHHbIEC Ha TOMCK PEIICHHUS;
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COMOCTABIISAITh CBOU CYXKJACHHUS C CYXKICHUSMH JIPYTUX YYaCTHUKOB JHUaliora,
OoOHapy>KuMBaTh pa3iM4yMe€ M CXOJICTBO IMO3UIIMA; B KOPPEKTHOM (opme
dbopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,

NPEACTABIIATh PE3YJIbTATHl PEIICHUS 3a/1ayd, SKCIIEPUMEHTA, HCCIEI0BaHUS,
NPOEKTa; CaMOCTOSITETbHO BbIOMpaTh (OpPMAT BBICTYIUICHUS C y4€TOM 3ajad
pe3eHTalnNl, 0COOCHHOCTEH ayAUTOPHH U WHANBUAYATbHBIXBO3MOKHOCTEH.
CoTpyaHuvecTBo:

NOHUMATh U UCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHON M MHAUBUIAYAJIbHON
pa®oThl TpH peuieHHH YYeOHbIX MaTeMaTHYeCKHX 3a/ady; MpPUHUMATh IENb
COBMECTHOH JESITENbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW paboTHI,
pacnpenensaTe BUABI paldOT, JOroBapHUBaThCs, OOCYX JaTh MPOLECC U PE3yIbTaT
paboThI; 0000111aTh MHEHUS HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPYIIIOBBIX (popMax paboThl (00CYKIeHUsI, 0OMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U JIP.); BBIIOJIHATH CBOIO YacTh PaOOTHI M KOOPIMHUPOBATH CBOU
JNEUCTBUS C JAPYTMMM 4YJI€HaMU KOMaHJbl; OLEHHWBATh KAayeCTBO CBOETrO BKJIAJa B
o0mMi  MpPOAYKT MO  KpUTEpHUsM,  CHOPMYIMpPOBAHHBIM  Y4aCTHUKAMHU
B3aUMOJICHCTBHUS.

3) Yuusepcanonvie  pezynamuenvle  Oeticmseusi  0becneuusarom
GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCTIUL.

Camoopranusauus:

CaMOCTOATENILHO COCTABJIATh IUIAH, alTOPUTM pEHIeHUs 3a7aud (WId €ro
9acTh), BBIOUPATH CITOCOO PEIICHUS C YIETOM HMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YIETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIAJCTh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pel3yibTaTa
pEIIeHs] MaTeMaTUYEeCKOM 3a1a4u;

MIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH PEUICHUU 3a/1auH,
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIILCTB, HAMICHHBIX
OINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIHBHOCTH IMOCTABICHHOMW IICIIUH
YCIIOBUSIM, OOBSICHATh MPUYUHBI TOCTYHXKCHHS WIIM HEIOCTHXKCHUS 1€JIM, HAXOAHUTh
OmrOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OTIBITY.

IIpenMeTHbIE Pe3yIbTATHI

[IpeameTHBIC PE3yNbTaThl OCBOCHMS pabouell MporpaMmbl MO MaTEMaTHKE
MPEICTABIICHBI TI0 TOJlaM OOYYEHHS B CISAYIONINX pa3jeinax MporpaMMbl B paMKax
OTIIETBHBIX KypcOB «Anredpay, «['eomerpusy.

Pa3Butne nmormyeckux MmpeACcTaBICHUN UM HABBIKOB JIOTMYECKOTO MBIIICHUS
OCYUIECTBIISIETCSl HA IPOTSKEHUHU BCEX JIET OOY4YEeHHsS] B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipeamosaraercs, 4TO BBIMYCKHUK OCHOBHOW IIKOJIBI
CMOXXET CTPOUTH BBICKAa3bIBAHUS M OTPHULIAHUS BBICKA3bIBAHUMN, pAacCIlO3HAaBaTh
VCTUHHBIE U JIOXKHBIC BBICKA3bIBaHUsI, NPUBOAUTH IIPUMEPBI U KOHTPIPUMEDHI,
OBJIAJICET IOHATUAMU: OIPEIEIICHUEe, aKCMOMa, TeopeMa, J0Ka3aTeabCTBO — U

HAaY4YUTCA MCII0Jb30BATh UX ITPU BBINOJIHCHUHN y‘le6HbIX u BHCy‘Ie6HBIX 3agad.
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PABOYAS TIPOI'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

Hesu uzyyenust yueOHOro Kypca

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa
o0OecnieunBaeT U3yyeHUE APYTUX TUCLUIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK U
I'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl POIOKEHHS] 00pa30BaAHMS
Y B ITIOBCETHEBHOM *U3HU. Pa3BuTHE y 00y4aromUXCcs HAyYHbIX NPEICTABIECHUN O

IPOUCXO0KICHUN u CYLIHOCTH
anreOpandeckux aOCTpakUui, croco0e OTpaKeHUs -MaTEeMaTHYECKON HayKou
ABJICHUM M TIPOLIECCOB B TMPHUPOJIE W OOLIECTBE, POJM MaTEeMaTHYECKOrO
MOJEJIMPOBAHUS B HAYYHOM MTO3HAHUU U B PAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO
Hay4YHOT'O0 MUPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOIMMBIX JUIsl aJaNTaluu B
COBpPEMEHHOM IM(PpoBOM oOuiecTBe. V3yueHnue anreOpbl eCTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yMEHUS  HaOJOAaTh, CpaBHMUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JAECMCTBHSI U BBIBOJBI, (DOPMYIHPOBATH
yTrBepxaeHus. OcBoeHHME Kypca anreOpbl 00ecredrBaeT pa3BUTUE JIOTUYECKOTO
MBILUICHUS. OOYYaroUIMXCs: OHU HCHOJBb3YIOT JEAYKTUBHbIE M HWHAYKTHUBHBIE
pac-cyxjaeHusi, 0000IeHNEe U KOHKpETH3aluio, abCTparupoBaHUE W AHAJIOTHIO.
OOyuenue anreOpe mpeAnosjaraeT 3HAYUTENbHBIA OO0BEM CAMOCTOSATEIBHOM
NEeSATEIBbHOCTH OO0Yy4YaloIIMUXCs, IMOATOMY CaMOCTOSITENIbHOE pelIeHUe 3ajady
€CTECTBEHHBIM O00pa3oM SBISIETCS pealu3alueid AesTENbHOCTHOIO MpHUHIIMIA
00yueHus.

B crpykType mporpamMmmbl yuyeOHOTo Kypca «Ajre0pa» OCHOBHOWM IIKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJEpXkKaTelIbHO-METOANYECKUe JMHuM: «Yucia u
BBIUMCIICHUSDY; «ANredpandeckue BBIPAKEHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxnaas u3 3TUX COAEpKATEIbHO-METOIUUECKUX JJUHUM Pa3BUBACTCS
Ha MPOTHKEHUM TPEX JIET U3YUYEHHUS Kypca, €CTECTBEHHBIM 00pa30M MeperieTasch
M B3aUMOJEWCTBYSd C JPYIrMMH €ro JHHUSAMU. B Xome wu3ydeHus Kypca
Oo0Oy4aronMMCcsl MPUXOJUTCS JIOTUYECKHA PaACCYXJ1aTh, HUCIIOIb30BAaTh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM 11€51ecO000pa3HO BKIIOUUTH B MPOTrpamMmy
HEKOTOPBIE OCHOBBI JIOTMKHM, [POHU3BIBAIOIIAE BCE OCHOBHBIC pa3Jebl
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIME OBJIAJACHUIO 00YyYaroUUMUCS
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OCHOB YHHMBEPCAJBHOTO MaTEMAaTHUYECKOro s3blka. TakuM 00pa3oM, MOKHO
yTIBEpXKAAaTh, YTO COAEPKATEIBHOM M CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JMHUM «YHcCiia W BBIYMCIECHUS CIY>)KUT OCHOBOM ISt
JANbHENIIEr0o U3y4YeHHUs] MAaTEMAaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOy4YarOIIMXCA
JIOTUYECKOTO MBIILJIEHUSA, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOPUTMaMHU, a
TaK)Xe IPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOJUMBIX JIJIsi [IOBCEIHEBHOM
KU3HU. Pa3BruTHE NOHATHSA O YMCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PAllMOHAILHBIMU
U HUPPALMOHAIBHBIMM  4uCIaMH, (OPMUPOBAHMEM  NPEJICTABICHUA O
JEHUCTBUTEILHOM YHUCIIE. 3aBEPIICHNE OCBOCHHS YMCIIOBOM JINHUHA OTHECEHO K

cTapileMy 3BeHy OOIIero o0pa3oBaHuUsl.

Conepxanue IByX alre0OpandeckKux JUHUN — « AJITeOpandeCKUEBhIPAKECHUS
U «YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO yOOYUAIOIIMXCS
MaTeMaTUYeCKOIo amnmnapara, HEOOXOAMMOIO JUIsl PELIeHUs 3aJady MaTeMaTHUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOHM HIKOJE
yueOHBI MaTepuasl TPYNIUPYETCsS BOKPYT PALMOHAIBHBIX BhIpakeHUH. AnreOpa
JEMOHCTPUPYET  3HAYEHUE MATEMaTUKH Kak  sA3bIKa Ui [OCTPOCHHUS
MaTEMaTUYECKUX MOJEJIEH, ONMUCAHMS IIPOLIECCOB M SIBICHUN peaapHOro Mupa. B
3aJ1auM 00yueHus ainredpe BXOAST TaKXKe JajbHeIIee pa3BUTHE aJITOPUTMUYECKOTO
MBILLIEHUS], HEOOXOIMMOT0, B YACTHOCTH, JJI OCBOCHUsI Kypca MH(DOPMATUKH, U
OBJIAJICHUE HAaBBIKAMU JIETYKTUBHBIX paccyxaeHuil. [I[peoOdpazoBanre CHMBOJIbHBIX
¢bopM BHOCHUT CBOM criel(PUUECKUMBKIIA B pa3BUTHE BOOOPAKEHHUSI, CTOCOOHOCTEH
K MaTeMaTH4e€CKOMY TBOPYECTRBY.

Conepxxanve  (pyHKIMOHaNbHO-TpaUUECKOW  JIMHUM  HAlleIeHO  Ha
MOJIy4eHHe 00yUaroIMMUC 3HAHUM 0 (QYHKIMIX KaK BaXKHEHIIEH MaTeMaTHYECKOM
MOJEINU JJIsl OUCAHUSI U MCCIIEOBAaHUSl Pa3HO-00pa3HBIX MPOLIECCOB U SIBJICHUI B
npupojie u obmiectBe. M3yueHue 3Toro marepuana CIOCOOCTBYET DPAa3BUTHIO Y
oOyyaroluxcsi yMEHUs UCIOJIb30BaTh PA3JINYHbIE BHIPA3UTENbHBIE CPEACTBA SA3bIKa
MaTeMaTUKH — CJOBECHbIE, CHMBOJHMYECKHE, Ipaduueckue, BHOCHUT BKJIal B
(opMupoBaHUE NPEACTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHHM LUBUIM3ALUU U
KYJbTYPBL.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo yuyeOHOMY IUIaHy B /-9 KJjaccax H3ydyaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEMYIONIME OCHOBHBIC DPA3JCNbl COJECP KAHMUS:
«Uucna ¥ BBUHCICHUS», «ANTeOpandecKue BBIPWKCHHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIHI.

VYyeOnblli TU1aH HA U3ydeHue anreOpsl B 7—10 kiaccax oTBOIUT HE MeHee 3
y4eOHBIX YaCOB B HEJICIIIO B TCUCHHE KAX0T0 rojia 00ydeHus1, o0uuii 00beM 4acoB
- He meHee 408.
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CopeprxaHue yuebHoro kypca (no rogpam obyueHums)

7 xaace

Yucna u eviuucnenusn

JleicTBUTEIbHBIE YHCJIA

ParmmonanbHbie 4Kciia, UppallMOHANIbHBIEC YKCIIa, KOHEUYHbIC U O€CKOHEUYHBIE
JecATUYHBIC ApoOH. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN; JEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIe JpoOu. B3anMHO O0JHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JAECHCTBUTENBHBIX YUCET U KOOPAUHATHOUN MPSIMOIA.

CpaBHEeHHME JCUCTBUTENBHBIX 4YHUCEN, apuPMETHYeCKue JeUCTBUS C
JNEUCTBUTEIBHBIMH YHCJIAMH.

N3mepenusi, npuOIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXKAlOLIEro MHUPA, IUTEIBHOCTh MPOILIECCOB B
OKPYXKaroUIeM MUpeE.

[IpubnmxEHHOe 3HAYEHUE  BEJIWYMHBI, TOYHOCTb  MPUOTUKEHUS.
Oxkpyrnenue yucen. [Ipukuaka v OLleHKa PE3yIbTaTOB BHIYMCICHU.

Ypasnenua u nepasencmea

YpaBHeHHs ¢ OJHOM epeMEeHHOH

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHU, CBOASIIUXCSA K KBAIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHUs YpaBHEHUN TPETbEU U YETBEPTOU
CTENEHEN Pa3I0KEHNEM HA MHOKHUTEIIN.

Pemenue npoOHO-paIiMOHaNBHBIX YpaBHEHUH.

Perenne TekCTOBBIX 3a/1a4 aJireOpanyeckuM METOJIOM.

Cucremsbl ypaBHeHHMH

VYpaBHeHHE C ABYyMsI IEPEMEHHBIMHU U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPaBHEHUU C ABYMsI IIEPEMEHHBIMU. PellieHue cucTteM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil creneHu. ['paduyeckas
UHTEpIIpETalNs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandyeckuM CIIOCOOOM.

8 kiace

Hepasencrsa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW mNepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
I'paduueckass uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMM.

Dyukyuu

KBagpatnunas Qynkius, e€ rpadux u cpoiictBa. Ilapabomna, koopauHaThl
BEPIIMHBI TapadoIbl, 0Cb CHMMETPHUH MapadOJIbI.

I'papuxu  ¢ynxumit: Yy = ks, y=kx+b, y=ax’ y=ax,
y = Vx, y =|X| u ux cBoiicTsa.

Yucnoewvie nocinedosamenvHocmu

Omnpenenenue u crocoObl 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

IlonsTHE YnCcIOBOM IIOCJICA0BATCIbHOCTH. BaHaHI/Ie IIOCJICA0BAaTCIBbHOCTH
13



peKkyppeHTHOH (popMyoit u popmysioi N-To dwieHa.

Apudmernyeckasi U reoMeTpUYeCKasi MPOrpeccum

ApudmeTrnueckas U reomerpuyeckas nporpeccuu. @opmyisbl N-ro 4djieHa
apu(pMeTUYECKON U FEOMETPUUECKON MPOTPECCHUM, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxenne wieHOB apu(METUUYECKOW M TE€OMETPHUYECKOW MPOTPECCHid
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUMAJIBHBIA POCT.
Cno>xHbI€ IPOLIEHTHI.

9 kaace

Yucna u eviuucienus

IloBTOpEeHMe MaTepuaia Kypca MaTeMaTHKH, ajredpbl 5-9 kiaccos.
IMoaroroBka k OI'2 u I'BI

JlelicTBUTEJIbHbIE YHUCJIA

ParmonanpHbie YKciIa, UppalioHadbHbIE YUCTIa, KOHEUHbIE U O€CKOHEUHBIC
JeCATUYHBIC ApoOU. MHOKECTBO JEeHCTBUTEIBHBIX YHCEN; JTeHCTBUTEIbHbIC YHCIIa
KaKk OCCKOHEUHBIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHO>KECTBOM JICHCTBUTEIIBHBIX YACEN U KOOPAUHATHON MPSMOM.

CpaBHEHHE JCWCTBUTENBHBIX 4YHUCEN, apu(pMeTHUyecKue JeHCTBUS C
JIEVUCTBUTEILHBIMU YHCJIAMH.

N3mepenusi, npudIMKeHHsI, OLIEHKH

Pa3zMepbl OOBEKTOB OKpYXKaloIIEro Mupa, IIUTEIBHOCTh MPOILIECCOB B
OKPYXaroIIEM MUPE.

[IpubnmxEHHoe 3HA4YEHUE  BEJIWYMHBI, TOYHOCTh  MPUOTUKEHUS.
Oxkpyrnenue yucen. [Ipukuika u OeHKa pe3yJIbTaTOB BIUMCIICHUMN.

Ypasnenua u nepasencmea

YpaBHeHus ¢ OTHOM NepeMeHHOM

JIuneiinoe ypaBHEeHME. PemieHne ypaBHEHUH, CBOASIIMXCS K JINHEHHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIIUMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIH.

Pemenue qpoOHO-parMOHAIBHBIX YPaBHEHUH.

Pelenue TeKCTOBBIX 3a/1a4 anreOpandeckuM METOI0M.

Cucrembl ypaBHeHH I

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMHU U ero rpaduk. Pemienue cucreM aBYX
JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHM,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. [‘paduyeckas
MHTEPIIPETALNs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyecKuM CIIOCOOOM.

HepaBeHncrsa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM INEpeMEeHHOM. PemieHne cucrem
JMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBangpaTHble HepaBeHCTBA.
I'padnyeckass MHTEpHpETalUs HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

Dyukyuu
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KBagparnunas ¢yHkuus, e€ rpaduk u coiictsa. [lapabona, KOOpAMHATHI
BEPIIUHBI 1apabOJIbl, OCh CHMMETPHH TapadoJIbL.
Ipapuxku dynxmumii: 'y = kx, ¥y = kx + b, y = ax* + bx + ¢,
= ax y = axdy =Vx ,y=§ M WX CBOMCTBA.
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Hucnoevie nocnedosamenvHocmu

Onpenesenue u cnocoObI 32JaHUS YUCTOBbIX MOCJIeI0BATEIbHOCTEN

[ToHsiTHE YUCTOBOM MOCIIENOBATEILHOCTH. 3a/IaHKE MTOCIIEI0BATEILHOCTH PEKYPPEHTHON (hopMyon u popmyIioi N-ro
YJICHA.

ApudmMernyeckass M reoMeTpuYecKasi MpPorpeccum

Apudmernueckas U TeoMeTpudeckas mnporpeccuud. DopMmynbl N-To WieHa apuMETHUYECKOW W TEOMETPUUIECKOMN
MIPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N3o0pakeHne 4ieHOB apu(METHUECKON M TEOMETPUYECKOW MPOTrpeccuil TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH.
JIuHEWHBIN U SKCTOHEHIHUAIBHBIA POCT. CII0KHBIE MPOLIEHTHI.
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MnaHupyeMblie NpeaMeTHbIE pe3ysibTaTbl 0CBOEHUSA paboueinporpaMmbl Kypca (no rogam obyuenums)
OcBoeHue yueOHOT0 Kypca «Anredpay» Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs JOJKHO 00ECIIeUnBaTh JOCTH)KCHUE
CIEAYIOIINX MPEIMETHBIXO00PA30BaTECIBHBIX PE3YIbTATOB:
7 KJ1acc
Yucna u eviuucienus
BBIHOJIHHTI), CoucTasad YCTHBIC M IIMCBMCHHLIC HpI/IéMH, apI/I(bMeTI/I‘-IeCKI/Ie

JEHUCTBUS C PAIIMOHATLHBIMHU YHCIIAMHU.

HaxonuTh 3HAYCHUS YUCIIOBBIX BBIPAKCHUI;, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHHMA
JTPOOHBIX BBIPAKEHUM, COACPIKAITINX OOBIKHOBEHHBIE U JIECATUIHBIC TPOOH.

[lepexoauTs 0T 0AHON (HOPMBI 3aITUCH YHUCET K APYTroi (MpeoOpa3oBhIBATh NECATUYHYIO IpoObLB

OOBIKHOBEHHYIO, O0OBIKHOBEHHYIOB JICCATHYHYIO, B YaCTHOCTH B O€CKOHEUHYIO ICCATUYHYIO IPOOK ).

CpaBHMBATh M YIIOPSIIOYMBATH pallMOHANIbHEIE ynciia. OKpyTiaTh Yucia.

BBINOIHATS NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLCHKY 3HAYEHUN YMCIIOBBIX BBIPAKECHUM.

BBITTOHATE TEWCTBUS CO CTEMCHSIMH C HaTypadbHBIMH MOKA3aTEIIMHU.

[TpuMeHSTh IPU3HAKHU JACIIUMOCTH, Pa3JI0KEHNUE HA MHOKHTEIIN HATypaJbHbIX YUCEIL.

PemaTe mpakTHKO-OPUEHTUPOBAHHBIC 33]]a4H, CBA3aHHBIC C OTHONICHHMEMBEIUYNH, MTPOMOPIIMOHATIEHOCTHIO BEJIUYHH,
MPOILICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl PEMICHUS 3a7ad ¢ YYETOM OTpaHUYCHHM, CBA3aHHBIX CO CBOWMCTBaAMH
paccMaTpUBAEMbIX 0ObEKTOB.

Anzcebpauueckue gviparicenus

Hcnonb3oBaTh anreOpandyeckyr0 TEPMHUHOJIOTMIO W CHUMBOJIMKY, NPUMEHATh €€ B IPOLIECCE OCBOEHUs Yy4eOHOro
MaTepuarna.
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HaxoauTs 3HaueHus1 OyKBEHHBIX BbIPAXKEHUN NIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMs LENOr0 BBIPAXKEHHUS B MHOTOWIEH NPUBEIACHUEM NOJOOHBIX CIAraeMbIX, PacKpbITUEM
CKOOOK.

BBINONMHATE YMHOXEHHE OJHOUYIEHA HA MHOIOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATh (pOopMysbl KBajapaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh pa3ioKeHNEe MHOTOWICHOB HAa MHOXHUTENM C MOMOIIbIO BBIHECEHHUS 32 CKOOKM OOIIEro MHOXKHUTEI,
TPYIIIMPOBKU CJIAraeMblX, IPUMEHEHHS POPMYII COKPALIEHHOTO YMHOXKEHUS.

[IpumeHsTh npeoOdpa3oBaHus MHOTOUJICHOB JUJISl PELIEHUS Pa3IMYHbIX 33]a4 U3 MaTEeMaTUKU, CMEXKHBIX ITPEIMETOB, U3
peanbHOM IPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU NOKA3aTENAMHU JUIsl IPEOOPa30BaHMsI BhIPAKEHUM.

Ypaeuenusa u nepasencmea

Pemlate nMHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, NMPHUMEHSS NpaBUja MEPEXOoAa OT MCXOMHOTO YpPaBHEHHS K
paBHOCUIBHOMY eMy. [IpoBepsTh, ABIISIETCA JIM YUCIIO KOPHEM YPABHEHHS.

[TpumensTh rpaduyeckue METOAbl MPU PEHICHUH JMHEWHBIX YPaBHEHUN HHUX CHUCTEM.

[TopOupaTe mpUMEpHI AP YKCE, SIBISIOUMXCS PEIICHUEM JJUHEHHOTO YPABHEHHUSI C IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH rpaK JUHEHHOTO YPaBHEHHUS C IBYMsI MEPEMEHHBIMU; MOJIb3YACh IpauKOM,
NPUBOJUTH MPUMEPHI PELICHUS

YpaBHEHMUS.

PemaTte cucteMbl JBYX JIMHEWHBIX YpaBHEHWH C JBYMsI IEPEMEHHBIMH, BTOM YHUCIE FPapUUYECKU.

CocraBnsaTe M pelarh JHWHEHHOE YPAaBHEHUE WJIM CHCTEMY JIMHEHWHBIX YPaBHEHMH II0 YCJIOBHUIO 3aJlayd,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4¥ MTOJYYEHHBINA PE3YJIbTAaT.

Koopounamot u cpagpuxu. @ynukyuu

N306paxaTh Ha KOOPJUHATHOM MPSIMOM TOYKHM, COOTBETCTBYIOIINE 3aJJaHHBIM KOOpIMHATAM, JIy4H, OTPE3KU, UHTEPBAJIbI;
3aIMChIBaTh YMCJIOBBIE MPOMEXKYTKU Ha aire0pandyeckoM si3bIKE.

OTtmeyaTh B KOOPJUHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOPAMHATAM; CTPOUTH TpaUKy JUHEHHBIX (YHKUIHUM.
Ctpowutb rpaduk GpyHKImu y =|X|.

OnuceIBaTh ¢ MOMOUIBI0 PYHKIMNA U3BECTHBIE 3aBUCHUMOCTH MEXKY BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BPEMsI, 00bEM palbOTHI.

HaxoauTs 3HaueHue (QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

18



[lonumate rpaduyeckuil crnocod® NpenCTaBICHUS U aHaidu3a HHPOpPMALMU; U3BJIEKaTh W HUHTEPIPETHPOBATH

uHdopmaIuio u3 rpadMKoB peajgbHbIX MPOLIECCOB U 3aBUCUMOCTEH.
8 Kkiace

Yucna u eviuucnenusn

Hcnonb30BaTh HaydallbHBIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX YHCEN JJIsi CPAaBHEHUSA, OKPYIJIEHUS H
BBIYHCIICHUI; M300pakaTh NEUCTBUTEIIbHBIC YHCIIa TOYKAMHU Ha KOOPAUHATHOU MPSMOM.

[IpuMeHsaTh mNOHATHE apU(PMETHUYECKOTO KBAJIPATHOIO KOPHS; HAaXOAUTh KBaJpaTHbIE KOPHHU, HCIOJB3YSd MOpH
HEOOXOJMMOCTU KaJbKYJISITOP; BBIMOJIHATH MPEOOPA30BAHMS BBIPAKEHUM, COJEPXKAIIUX KBAJpPAaTHBIE KOPHHU, HCIIOIb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MAJIBIX YUCEN C IIOMOIIBIO JECATUYHBIX Apo0Oei u creneneit uncia 10.

Anzebpauueckue evlipasrxceHus

[IpuMeHsTh MOHATHE CTETICHH C LEJbIM MOKa3aTeNieM, BBITIOJHITH TPeoOpa3oBaHus BhIPAKEHUH, COJIEpKAIUX CTEIIEHU
C LEJIBIM [TOKa3aTEeIIEM.

BBITIONHATE TOXKAECTBEHHBIE MPeoOpa30BaHMs PAIMOHANBHBIX BBIPAXKEHUHW HA OCHOBE NPAaBWI JCHCTBUN Haj
MHOTOWICHAMH U anTreOpandecKuMu JIpOoOsSMHU.

PackiiaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTh peoOpa3oBaHus BBIPAKEHUH /I PEIICHUS PAa3IMYHBIX 3a/1a4 U3 MATEMAaTHKH, CMEXHBIX MPEIMETOB, U3
peaIbHON IPAKTUKH.

Ypasenenua u nepasencmea

PemaTe mrHelHbIE, KBAIPATHBIC YPABHEHUSA U PALIMOHATIBHBIE YPABHEHU S, CBOISIIIMECS K HUM, CHCTEMBI IBYX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU.

[TpoBomuTh TpOCTEHIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM UHCIIE C TPUMEHEHUEM TpaduuecKux
MpEeACTaBICHUN (YCTaHABINBATh, UMEET JIM YPABHEHUE UJIU CUCTEMA YPABHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTs OT cioBecHOU (GOPMYITHPOBKH 3amadu K €€ anreOpandecKonMoaenu C MIOMONIBI0  COCTaBJICHUS
YpaBHEHHUS W CUCTEMbl  YpPaBHEHUW,MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauu
MOJYYEHHbIN pe3yabTat. I [puMeHsATh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLEHKH; pElIaTh JUHEWHbIC
HEPaBEHCTBA C OJHOM MEPEMEHHON U WX CUCTEMBI; 1aBaThIpaUUECcKy0 HILTIOCTPAIUIO MHOXECTBa PEIICHUN
HEPABEHCTBA, CHUCTEMBI

HEPABEHCTB.
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Dynukyuu
[ToHnmMaTh U UCIOIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYEHUS); OMPENEIATh

3HaYeHHe (PYHKIIMU MO 3HAUCHUIO apTyMEHTa; ONPEIeISITh CBOMCTBA @XHKHI/II/I 1o e€ rpaduxy.
CtpouTh rpaduKy d1eMeHTapHbIX GyHKIME Buga Y = X2, Yy = X3,y = Vx ,

y=|X|; onrchIBaTh CBOWCTBA YNCIOBOM (DYHKIMH TIO €€ rpaduKy.
9 knace
Yucna u éviuucnenus
CpaBHHBATh U YIIOPSI0YMBATH PAIMOHAJIBHBIE U HppAlMOHANIbHBIE YKclia. BhIMOMHATE apudmeTrnueckue AEHCTBUA €
palMOHAJIBHBIMU  YHUCJIAMU,
coyerasg YCTHbIE M [UCbMEHHBIE IIPUEMBI, BBINNOJIHATHL BBIYUCICHUSA CHUPPALMOHAJIBHBIMU YUCIAMU.
HaxoauTe 3HauyeHMs CTENEHEW C LENbIMU II0KA3aTelsIMU W KOPHEH;BBIUUCIIATH 3HAYEHUS YACIOBBIX
BBIPAKCHUM.
OKpyIJIsITh JIEWCTBUTEIBHBIE YKCIA, BBIIOJHATH NPUKUIKY PE3YJIbTATABBIYMCICHUM, OLICHKY YHCIOBBIX
BBIPAKEHUM.
Ypaeuenua u nepasencmea
Pemarb nuHeiiHble W KBaJpaTHbIE yYpaBHEHUS, YPaBHEHUS, CBOJSLIMECS KHUM, IPOCTEUIINE TPOOHO-pallMOHAIbHbIE
YPaBHEHUS.
Pemats cucrembl AByX JIMHEWHBIX YpaBHEHHUW C JABYMS NEPEMEHHBIMU HMCHCTEMBI IBYX YPABHEHMU, B KOTOPHIX OJTHO
YPaBHEHUE HE SIBISACTCS JIMHEUHBIM.
Pemarh TekcToBBIE 3adaud anreOpaMdyeckMM CHOCOOOM C MOMOIIBIOCOCTABICHUS YPaBHEHHS UM CUCTEMBI
JIBYX YPaBHEHUM C IBYMs [IEPEMEHHBIMU.
[IpoBoauTh MpoCTEHIINE UCCIEI0BAHNS YPABHEHUI U CUCTEM YpPaBHEHUM, BTOM YHUCIIE C IPUMEHEHHUEM TI'papruecKux
npeacTaBlieHu (YCTaHaBIMBAaTh, UMEETIN YPAaBHEHHUE UM CUCTEMA YPABHEHUM pElIeHUs], €CJIM UMEET, TO CKOJIBKO, U TIp.).
PemaTe MHEliHbIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA; M300pakaTh pEllIEHUE HEPABEHCTB HAa YUCIIOBOM MPSMOIA,
3allMCBIBAaTh PELICHUE C IOMOIIBIO
CHUMBOJIOB.
PemaTte cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,BKIIOYAIOLIUE KBAJAPATHOE HEPABEHCTBO; M300paKaTh
peleHrne CUCTEMbI HEPABEHCTB HAa YUCIIOBOM MIPSMOM, 3aIIMChIBATH PELIEHNE C IIOMOIIbIO CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIUYHBIX 3a4a4.
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PacrosHaBath (yHKIUM M3yYEHHBIX BUIOB. [I0Ka3bIBATh CXEMATHUECKH PACIIOIOKEHHE Ha KOOPIUHATHOM ITIOCKOCTH
rpadukoB GyHKIUH Buaa: y = KX,y
= kx + b,y = ax®,y = ax},y = vx, Y=|X| B 3aBHCUMOCTH OT 3HAUECHUI

K03 UIIMEHTOB; OMHUCHIBATH CBOMCTBA (DYHKITUH.

CrpouTe M H300pakaTh CXEMAaTUYECKH TpauKy KBaJpaTHUYHBIX (YHKIUH, ONUCHIBATh CBOMCTBA KBaJpAaTUYHBIX
byHKIUH 110 UX rpadukKam.

Pacno3HaBaTh KBaJIpaTUYHYIO (QYHKIHMIO 1O (GopMmyse, MPUBOAUTH MPUMEPHl KBAaJApPaTHUUHBIX (DYHKIUN U3 peaslbHOM
XKU3HU, PU3NKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apuMeTHIECKYI0 U TEOMETPHUUECKYIO MTPOTPECCUU TPUPA3HBIX CIIOCO0axX 3aaHusl.

BBINONHATE BBIUMCIIEHUS C HCHOJB30BaHHEM (OpMyN N-ro ujaeHaapu(pMETHYECKOW U T€OMETPUUYECKON MPOrpeccui,
CYMMBI IIEPBBIX N YJIEHOB.

N3006paxaTh 4I€HBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHONTIIIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHCIOBBIMU TOCTENIOBATEIBHOCTSIMH, B TOM YHCIE 3aJa4d W3 PEAbHON JXKM3HH (C
UCTIOJIb30BaHUEM KaJIbKYJATOPA, IIUPPOBBIX TEXHOIOTH).
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TeMmaTuueckoe nJiaHMpoBaHue yuebHoro kypca (no rogam obyueHms)

7 Rjaacc

Ha3Banue
pasaeina (TemMbl)

OcHoOBHOe coJep:KaHue OcHOBHbBIE BU/IbI /1ATEJIbHOCTH 00y4alOUINXCs
(4mcy10 Yacom)
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ucjia u
BbIYUCJICHUSA.

PannoHaJIbHBI
e Yyncjaa

(25 )

[TonsTne PpaLMOHAIILHOIO

qucia. Apudmernueckue
NEeHCTBHS C palliOHAIBHBIMU
YHCIIAMH. CpaBHeHue,
YIIOpSI0UNBaHNE

palliOHAJIbHBIX YK CCII.

CreneHb C HaTypaJbHbIM

I1IOKa3aTCJICM.

Perienre OCHOBHBIX 3a/1a4 Ha
poowu, MPOIEHTHI u3
peabHOM MPAKTUKHU.

[Ipu3Haku JCIIMMOCTHU,

PA3JIOKCHUSA Ha MHOXUTCIIN

HAaTYpaJIbHBIX YUCCII.

PeanbHbie 3aBUCHMOCTH.
[Ipsamas U oOpaTHast
[IPONIOPLIMOHATIBHOCTH

CucTeMaTH3UPOBATH M 000ralmiaTh 3HaHUsI 00 OOBIKHOBEHHBIX U JICCATUYHBIX JIPOOSX.

CpaBHMBaTHL W YNOPS/JA0YHBATH [JpPo0H, TpeoOpa3oBbIBasg NpU HEOOXOIUMOCTH
necATUYHbIE JAPOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JIECATHYHBIC, B YAaCTHOCTU B

OECKOHEUHYIO IECITUYHYIO IPO0b.

I[IpuMeHATH pa3HoOOpa3Hbie CIOCOObLI U MPUEMBbI BHIYUCIECHUS 3HAYEHUI JPOOHBIX
BBIPaKeHUH, CcOACpXKAIUX OOBIKHOBEHHBIC M JCCSITHYHBIC ApOOU: 3aMEHSTh IPHU
HEOOXOUMOCTH JCCITUYHYIO JIPpOOh OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM,
MIPUBOJUTH BEIpaXKEHHUE K PopMme, Harbosiee yJo0HOM Al BIYUCIICHUH, TPe0O0pa30BbIBATh
pOOHBIE BBIPAKEHUS HA YMHOXEHHE M JENCHUE JECATUYHBIX APOOEUK ACHCTBUSM C
[[EIBIMU YHUCITIAMH.

[IpuBOANTH YHCI0BBIE U OYKBEeHHbIE IPUMEPBI CTCTICHH C HATYpPAJILHBIM TIOKa3aTeJIeM,
OOBSICHSISI 3HAYCHUS OCHOBAaHUS CTCIICHW M TOKa3aTessl CTCICHU, HAXOJWTh 3HAYCHUS
creneHei Buaa a" (2 — o00e palmoHaIbHOE YKCII0, N — HaTypaJbHOE YHCIIO).

I[MoHMMAaTBL CMBIC 3aIUCH OOJIBIINX YHCEI C ITOMOIIBIO JCCATHYHBIX I[p06el71 U CTEIICHEeH
quciia 10, NMPUMEHATDb UX B PCAJIBHBIX CUTYallUAX.

HpI/IMeHHTL MMPU3HAKU ACJTIUMOCTH, PA3JIOKCHUSA Ha MHOKHUTCIIN HATYPAJIbHBIX YHUCCIIL.

PemaTh 3a1a4u Ha 4yacTH, MPOLIEHTHI, IPOMOPIIMH, HA HAXOXKIEHHUE APOOH (IIPOLIEHTA) OT
BEJIMYMHBI U BEJIMYUHBI IO €€ Apodu (TIPOIEHTY), Apodu (IPOIeHTa), KOTOPHIHCOCTABIISET
0JiHa BenuuuHa ot Apyroil. [IpuBoanTh, pa3éuparb, OLEHUBATH PA3IUYHbIC
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pELICHU, 3allUCU PEILICHUI TEKCTOBBIX 3a1a4.

PacnozHaBaTh U 00BSICHATH, ONUPASICh HA ONPEAEICHUS, IPSMO IIPOIOPLUOHAIBHBIE U
00paTHO MPONOPLUOHAIBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpPA, U3 APYTrux y4eOHBIX MPEIMETOB.

Pemiath pakTUKO-OPUCHTUPOBAHHBIE 33/1a4H Ha APOOU, MPOLICHTHI, IPSIMYIO U O0paTHYIO
MPOMOPLHUOHATIBHOCTH, IPOIOPIIUU

Auredpanyeckn
€ BbIpaKeHHusl

(27 v)

bykBeHHBIE BBIPAKCHMUS.
Ilepemennble.  JlomycTumeie
3HAYCHUS MEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKECHUH,
CKOOOK u

pacKpbITHE
MIpUBEICHUE
OJIOOHBIX CJIaraeMBbIX.

CBoiicTBa CTCIICHU C

HATYpaJIbHbBIM IMIOKAa3aTCJICM.

MHOIO4JICHBI. Crnoxenue,
BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DopmyIibl
COKPAILIEHHOIO  YMHOXEHHS.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

OBaaners anreOpandeckoil TEPMUHOJIOTHEN M CHMBOJIMKOH, PUMEHSITH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

HaxoauTh 3Ha4eHNsI OYKBCHHBIX BBIPAXKCHUH MPH 331aHHBIX 3HAYCHUSIX OYKB; BBITOJIHATD
BBIYMCIICHHSI IT0 (POpMYJIaMm.

BbInoHATH TpeoOpa30BaHus 11E10T0 BEIPAKEHUSI B MHOTOWIEH MPUBEAECHUEM OJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
NpUMeHSITh (OPMYIIbI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyuiecTBAATH Pa3I0oKeHNE MHOTOWICHOB HA MHOXHUTEH MTyTEM BBIHECEHHUS 32 CKOOKHU
o011ero (hopmyIibt bopmyn

COKPAILLIEHHOIO YMHOXKEHUS.

MHOXUTECIIA, MMPUMCHCHUA pasHoCTU KBaapaTos,

HpI/IMerITL Hp606p330BaHI/IC MHOT'OYWICHOB I PCIICHHUA pa3JIMYHBIX 3aJad U3
MAaTCMAaTUKH, CMCKHBIX MIPEIAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHeHUE, IpaBuIa
IpeoOpa3oBaHusl ypaBHEHMS,

PaBHOCUJILHOCTh YPaBHEHU.

JIuneiiHOEe ypaBHEHUE COAHOU
[MepEMEHHOM,
JTMHEIHBIX

pelienne
YpaBHEHHUM.
Pemienne 3ajad ¢ MOMOIIBIO
YPaBHEHU.

JIuneiiHoe ypaBHEHUE CIABYMSI
MEPEMEHHBIMH U €ro rpaduk.

Cucrema JByX JIMHEHHBIX
YpaBHEHUI c JIByMS
NEPEMEHHBIMH.

Perienue cucreM ypaBHEHHH
CcHocOOOM  IIOJICTAHOBKH U
CIOCOOOM CJIOKEHUS

Pemiathb JIMHENHHOE YpaBHEHHE C OJTHOM IIEPEMEHHOM, MPUMEHsAA NMpaBuJia nepexona or
MCXO/JHOTO YpaBHEHUs K pPaBHOCHIbHOMY eMy Oojee mnpoctoro Buia. IIpoBepsiTs,
SBJIICTCS I KOHKPETHOE YHMCIIO KOPHEM YPABHEHMS.

Ilon0upars nmpuMepbl Iap YMCEN, SBISIOLIUXCS PELIEHUEM JIMHEHMHOIO YpaBHEHMS C
nByMsi niepeMeHHbIMH. CTpPOUTb B KOOPJAMHATHOW IUIOCKOCTH TpauK JUHEHHOTro
yYpaBHEHHUS C JBYMs IEPEMEHHBIMH; MOJb3YSICh Tpa@uKOM, NPUBOIAUTH MNPHUMeEPHI
pelleHns ypaBHEHUS.

Haxonutnb pelmeHue CUCTEMbI IBYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs ICPCMCHHBIMU.

CocTaBJsTh H pemarb YpaBHECHUC WM CUCTEMY ypaBHCHI/Iﬁ o ycCJOBHUIO 3a4a4vu,
HMHTCPIPECTUPOBATE B COOTBETCTBHUH C KOHTCKCTOM 3aJa4n HOJIy‘IGHHLIﬁ pe3yiabTart

Koopannars! u
rpaguxu.

Koopannara TOYKH Ha

IPSIMOM. Yucnossie

MpOMEXKYTKH. PaccrosHue

MN300paxkarb Ha KOOPJMHATHOW MpsAMOM TOYKH, COOTBETCTBYIOILNE

KOOpJAuHaTaM, JIydd, OTPC3KH, MHTCPBAJIbI; 3alIMCbIBATh UX HA aJ'IF€6paI/I‘-I€CKOM SA3BIKE.

3aJaHHBIM
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DOyukumu (24 v)

MCIKIAY TOYKaMH

KOOPJMHATHOU MPSMOIA.

JIBYMSI

[IpssMmoyrosibHas cucrema
KOOpJAMHAT Ha IUIOCKOCTH.
[Tpumepsl rpaMKoB,
3aJaHHBIX bopmynamu.

UteHne rpaduKoB peatbHBIX
3aBHCUMOCTEMN.

[Tonstne Qynkmun. [padpux

byHKIHIH. CBolCcTBa
(GyHKIMIA. JInnennas
GyHKIUS. ITocTpoenue

rpaduka TuHEHHONW (YHKIUH.
['paduk byskIwm y = [X|.

OTMeyaTh B KOOPAHHATHON MJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPJIWHATAM; CTPOUTH
rpadKy HECIIOKHBIX 3aBUCHMOCTEH, 3aJaHHBIX (pOopMysaMH, B TOM YHCIE C MOMOIIBIO
1M (ppOBBIX JTaAOOpATOPUIA.

[IpumeHsiTh, HM3y4YaTh NpPEeUMYIIECTBA, HMHTEPHPETHPOBATH TrpapuuecKuil crnocod
[pe/ICTaBICHUS] U aHAJIM3a Pa3HOOOPa3HOM KU3HEHHOU HH(OPMALIUU.

OcBauBaTh NOHATHE (I)YHKI_[I/II/I, OBJIaACBATh (bYHKHHOHaHBHOﬁ TepMHHOHOFHCﬁ.

PacnosnaBathb juHElHY0 QyHKIHIO Y = KX + D, omuchIBaTh €€ CBOMCTBA B 3aBUCUMOCTH
oT 3HaueHuil Koadurrenton K u b.

Crpourts rpapuku JmHEeHHON ¢GyHKIMH, QyHKIUUY = |X|.

Hcnonb3oBaTh HH(POBbIE pecypchl U1 OCTpoeHUs TpadUKOB PYHKINMA U U3YUEHUS UX
cBoiicTB. [IpuBOIUTH MpUMEpPHI JUHEHHBIX 3aBHCUMOCTEH B peaibHBIX Ipoleccax u
SIBIICHUSTX

IloBTOpPEHME U
00oomenue (6 1)

[ToBTOpEeHME OCHOBHBIX
MOHSTUI U METOJO0B Kypca 7
Kjacca, 0000IIeHre 3HAHUI

Bbi0OnpaTrh, NpPHUMEHATH OLEHMBATH CIOCOOBI
npeoOpa3oBaHuil BBIPAXKEHUH, pEIIeHUs] ypaBHEHUH.

CpaBHCHHA YHUCCII, BLI‘II/ICJICHI/Iﬁ,

OcyuiecTBIATE CAMOKOHTPOJIb BBIITOJIHAEMBIX JIEHCTBUM U CAMOIIPOBEPKY PE3ysbTaTa
BBIYUCIICHUH, TpeoOpa3oBaHuil, MOCTPOSCHUH.

Pemiate 3a1a4u U3 peabHON KU3HH, IPUMEHATh MATeMAaTHYeCKUe 3HAHUS U
penIeHus 3a/1a4 U3 Apyrux npeaIMeToB.

Pemarh TekcTOBBIE 321244, CPABHUBATDH, BHIOMPATH CIOCO0BI PEMICHUS 3a0a4
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8

RJacCcC

Ha3zBanmue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHOE co/iep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00YyYAIOIINXCS

4acoB)
Uuciaa n [KBampaTtHblii  KOpeHb u3 ([@opMyJIMPOBATH ONpede/ieHre KBaJPaTHOrO KOPHS M3 YHCIa, apU(pMETUYECKOTO
BbIYUCJIEHHS. qucia. [onsitue 00 |[KBaJpaTHOIO KOPHSI.
KBaaparubie UppaLMOHATLHOM qucIe.
IpuMeHsITh OIEPALUIO N3BJICUYEHHUs KBAJIPATHOIO KOPHS U3 YKCIIA, HCHOJIb3YsS [IPH
KOPHH JlecaTuunble  TPUOIMKEHUS
HEOOXOIMMOCTH KAJIBKYJISATOP.
(15 MppaLMOHAIbHBIX qHCce.
q .
JlericTBUTEIIBHEIC ACIA. | OenuBaTh KBaPaTHBIE KOPHU LEIBIMU YUCIAMH M JAECATHIHBIMU JPOOSMH.

CpaBHEeHHE JE€HCTBUTEIBHBIX
YUCEl. ApudpmeTnueckuii

KBaJPaTHBI KOPEHb.

= a
apupMeTHIecKuX
KOpHEH.

VpaBHeHHE BHIA X’
CaoiicTBa
KBaJ[paTHbIX
[IpeoOpa3oBaHue  YUCIOBHIX
BLIDOKEHHH,  COfepIKaIluX
KBaJ[paTHbIE KOPHH

CpaBHHUBATB M YNOPSAOYMBATH PALlMOHAIBHBIE U UPPALMOHATILHBIC YHCIIA, 3aIIICAHHbBIE
C IIOMOIIBIO KBAJPATHBIX KOPHEM.

Hcce10BaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHbIE U TIPHOIMKEHHBIE KOpHU TIpH a > 0.

HccaenoBaTrh CBOMCTBA KBaApPATHBIX KOpHeﬁ, MpoOBOAA YUCIIOBBIC SKCIICPUMCHTBI C
HCIIOJIb30BAHUECM KAJIBKYJIATOPA (KOMHLIOTepa).

Jloka3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX JJIs
peoOpa3oBaHus BEIPAKEHUI.

BpINOTHATH  NPeo0pPa30BaHMs  BBIPAXKEHUN, COAEPIKAIINX

BLIpa)KaTB NEPCMCHHBIC U3 TCOMCTPUICCKUX U (1)I/I3I/I‘-ICCKI/IX (bOpMy.]'I.

KBaaApaTHBIC KOPHH.

BoiuncasTh 3HaYeHHUS BBIPAKECHUHN, COJEPKAIINX KBaJIPATHBIE KOPHU, UCIIONB3YS IPU
HEO0OXOIMMOCTH KaIbKYIISITOP.
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HMcnoabn30BaTh B XO01€ pCUICHU 3aaaY 3JICMCHTAPHBIC IMTPCACTABJICHU S, CBA3aHHLIC C
HpI/I6J'II/I)KéHHI>IMI/I 3HA4YCHUSAMU BCINYHMH.

3HAKOMHUTBLCS C HCTOpHeﬁ Pa3sBUTHA MAaTEMATUKHU

Yucaa u | CreneHp c 1enbv [@opMyJIHPOBATH ONpe/IeieHHe CTENEHH C [EBIM [TOKA3aTeNEM.
BLIYMCJICHHS. TIOKa3aTeEM.
Crenent IpeacTaBJasATh 3alMCh OOJIBIINX U MAJIBIX YMCEN B CTAHAAPTHOM BHJIE.
CranjapTHas 3aluch 4yucia.
. — CpaBHHBATH YKCIIA ¥ BEIMYUHBI, 3AITMCAHHBIE C UCTIOJIb30BanueM crenenu 10.
T Pasmepsl 00BEKTOB -
okpyxaiomero  mupa (o [ACTO1B30BATE 3AMNMCH MHCEN B CTARAAPTHOM BHIE /UL BEIPWKCHI PAsMePOB 00BEKTOB,
(7 w) sleMeHTapHBIX  uacTuy o [VTHTCABHOCTH MPOLIECCOB B OKPYRAIOLIEM MHPC.
KOCMHUIECKIX 00BEKTOB), \opmyaHpoBaTh, 3aNMMCHIBATL B CHMBOJIMYECKO (OPMe U HMILIIOCTPHPOBATEH
ATUTCIBHOCTD HPOLUCCCOB B IypyyvepaMu CBOMCTBA CTENEHU C LIEIBIM MOKA3ATENEM.
OKPYKAOIIEM MUPE.
[IpumeHSTH CBOMCTBA CTENEHU JJIsl MPEOoOpa30BaHMsI BHIPAKEHUH, COJIEPKAINX CTETIEHU
CBolicTBa CTENICHH € LEMBIM |, 11anpiv rrokasaTelIeM.
roKasaresem
BbINOJHATH JA€iCTBHSA C YMCIIAMHM, 3aTIMCAHHBIMH B CTAHIAPTHOM BHJIE (YMHOKEHHE,
JleJIeHHE, BO3BEICHUE B CTETIEHb)
Aaredpandeckne |[KBaaparHbiii TpéxwieH. [Pacnmo3sHaBaTh KBAIPATHBIA TPEXUIEH, YCTAHABIMBATL BO3MOKHOCTh €r0 Pa3IoKeHHs Ha
BbIPAKEHHSI. Paznoxenue KBAJPAaTHOTO |MHOYKHUTEIIH.
TPEXUIIEHA HA MHOKHUTEIN
KBaapaTHbIii PackiiaibiBaTh HA MHOMKHTEJIM KBAJAPATHBIM TPEXWIEH C  HEOTPUIATEIbHBIM
TpEéXUsIeH JIMCKPUMUHAHTOM
(54)
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Aaredpandecku |[AnreOpanueckas Ipo0b. [3amuchbIBATH ATeOpandecKue BBIPAKCHHS.
€ BbIpaKeHHUsl. Jlonmyctumblie 3HAYCHUS
HaxoanTh 00J1acTh ONpeeIeHus PaIlHOHATLHOTO BBIPAYKEHHSI.
MEPEMEHHBIX, BXOISIIUX B
Asnredopanyecka 6
. IrCOPANtCCKUC BBIDKCHUA. |\BpiyjoiHaATh 4MCIOBBIE MOJACTAHOBKM M BBLIYMCJIATHL 3HAYEHHE IPOOM, B TOM YHUCIE C
Ocrosroe CBOUCTBO IoMouibio KaabKyIATOpA.
(15 u) anreOpandeckon npo0wu. ) )
Coxparenue apobei. @opMyJIMPOBATh OCHOBHOE CBOWMCTBO anreOpandeckoil ApoOW W NMPUMEHSATHb €ro s
peoOpa3oBaHus Ipooeil.
Cnoxenue, BBIYUTAHHUE,
YMHOKEGHHE ¥ JelleHHe |BBINOIHATH JedCcTBHUs ¢ anreOpandeckuMu npodsmu. [Ipumensats npeobpasoBanust
aﬂre6pap[quKHX Hp06eﬁ_ BI)Ipa)KeHI/Iﬁ JJIA peIICHUs 3a1a4.
[IpeoOpazoBaHKe BBIPAKCHHM,
Boipa:kaTh nmepeMeHHble U3 Qopmyl (PU3NYECKHX, TE€OMETPUUYCCKHUX, OMUCHIBAIOIINX
COJZIepIKAIINX alreOpanvecKue
OBITOBBIC CUTYAIIHH )
poou
YpaBHeHust KBanpaTtHoe ypaBHeHHe. |Pacmo3HaBaTh KBaJpaTHBIC YPAaBHEHHUS.
Henonuoe KBaJIpaTHOE 3 .
. . |3anuchiBaTh (OPMYJy KOpHEH KBaJIpPaTHOTO ABHEHUS;, pellaTh KBaJApaTHbIE
W HEPABEHCTBA. |y apHerne. PopMyna KopHeit hopmy.ry P P yp - P Aap
ABHEHHS — ITOJIHBIC U HETIOJTHBIC.
KBazpatHLie KBaIPaTHOTO ypaBHEHHUSI. M
YPABHEHHS . .
Teopema Buera. I[IpoBoaUTH NpocTeiilue uccjae0BaAHNS KBAJPATHBIX ypaBHEHUI.
(15) Pemenue ABHEHUU .
yp > |PemiaTh ypaBHEHMsl, CBOJISANINECS K KBaJIPaTHBIM, C TTOMOIIBIO TTPeoOpa3oBaHuil 1
CBOISIIMXCS K KBAIPATHBIM. |3ayieroif iepeMeHHOI.
[Ipocreiime JpoOHO-

PallMOHAJIbHBIC YPABHCHHUA.

Pemnrenmie TEeKCTOBEBIX 3aad C
IIOMOIIIBFO KBa)IpaTHI)IX

ypaBHEHUU

Halaronats W aHAJIM3HPOBATBH CBSI3b  MEXKIY KOPHAMU M KOdPPHUIMEHTaMU

KBaJ[paTHOT'O YPAaBHEHUS.

®opmysmpoBatrh TeopeMy Buera, a Taxke OOpaTHyIO TeopeMy, NPUMEHSATh  OTH

TCOPEMBI I PCIICHUS 3a1a4.

PemaTh TeKCTOBBIE 3aaYl aNreOpamyecKuM CIocoOOM: TMEPEeXOIUTh OT CIIOBECHOM
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(hOpMYIIMPOBKH YCIIOBUS 33/1a4M K anreOpandecKoil MoIeu MyTéM COCTABJICHUS
YpaBHEHUS; pelllaTh COCTABJICHHOE ypaBHEHUE; HHTEPIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBLCS ¢ HCTOPHEi Pa3BUTHS alreOpbI

YpaBHeHus1

U  HepPaBeHCTBA.
Cucrembl

YPaBHEHUil

(13 u)

JIuHeitHoe ypaBHEHHUE CIIBYMsI
[EPEeMEHHBIMH, €ro rpadux,
[MPUMEPHI pelICHUYPaBHEHUMA
B LIEJIBIX YUCJIAX.

Perienue CHUCTEM  JIBYX
NIMHEWHBIX  ypaBHEHUH  C
TIBYMST MIEPEMEHHBIMH.

[IpuMepsl pelIeHHs] CHCTEM
HEJIMHEHHBIX YPaBHEHHU C
JBYMS IEPEMEHHBIMHU.

['paduueckas MHTEpHpeTaLUs

YpaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHUH c JIBYMsl
[IEPEMEHHBIMU.

Perrenyie TEKCTOBBIX 3allad C
[MOMOILBIO CUCTEM YPAaBHEHUU

Pacno3HaBaTh JINHEWHbIEC YPABHEHUS C IBYMs IEPEMEHHBIMU.
CTtpouts rpaduKy TUHEWHBIX YpaBHEHHI, B TOM YHCIIC HCHOJb3YH HH(POBBIE Pecypcehl.
Pa3zimyaTh napauienbHbIE U IEPECEKAIOIIUECS IIPSAMBIE I10 UX YPABHEHUSM.

Pemiath cucteMsl ABYX JIMHEUHBIX ypaBHeHPIfI C ABYMs IIEPCMCHHBIMU MOJCTaHOBKOM U
CJIOKCHHEM.

PemaTe npocreiime CUCTEMBI, B KOTOPBIX OHO U3 YPABHEHUN HE SABIISCTCS JTMHEHHBIM.

I[IpuBoauTs rpadguyecKyro

IICPCMCHHBIMU U CUCTCM ypaBHeHI/Iﬁ C ABYMs IICPECMCHHBIMU.

HHTEPHpETAllMI0 pPCHICHUA  YpaBHCHHUA C

JBYMSI

Pemath TeKCTOBBIE 3a7a4YH aHFe6paI/I‘~IeCKI/IM crocobom
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YpaBHeHusi u |YucinoBble HepaBeHCTBa M uX [(POpPMYJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh HMX Ha
HEepaBeHCTBA. CBOMCTBA. KOOPJMHATHOH MPSIMOH, JOKA3BIBATH areOpanyuecKu.
Hepasencrsa . .
(12 ) HepaBeHCcTBO c onHoY |IIpuMeHsITH CBOMCTBA HEPABCHCTB B XO/IC PEILICHUS 3a/1a4.
[MepEMEHHOM. JIuneiinbie . . .
HePABCHCTBA . P Pemiath nuHEHHBIC HeupaBeHCTlsa C OJHOH NEepeMEeHHOH, H300paxarh pelIeHne
EpEMEHHOH H HX DOIICHEC. HEpaBEHCTBA HA YUCIOBOW MPSIMOI.
Crcrempr MHEHHBIX |PeiaTy cHcTeMbI IMHEHHBIX HEPABEHCTB, M300pakaTh PEllleHHE CHCTEMbI HEPABEHCTB Ha
HEPaBEHCTB c OJIHOH |qyreoBoit TpsiMoi
MEPEMEHHON 1 UX pEIICHHE.
M300pakeHne pemieHus
JTMHEWHOTO HEPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU HPSIMOK
DyHKINH. [lonstue ¢ynkuuu. O6nacts [McnmoJib30BaTh (YHKIHMOHATHHYIO TEPMHUHOJIOTHIO M CMMBOJIMKY.
OcHOBHbIE OTpeAeNieHus] U MHOXECTBO [BbIUMCASITh 3HAaYeHUs: (QYHKIMHA, 3aZaHHBIX QopmynamMu (TpU HEOOXOIUMOCTH
3HaueHUi (QyHKUMU. CrocoObl [MCTIONB30BaTh KAIBKYIISATOP); COCTABIATH TA0JIMIbI 3HAYeHUH () YHKIINH.
[TOHSITHS 3ajaHus (DYHKIHHA.
(5 4) CrtpouTthb 110 ToukaMm rpapukn QyHKIUH.

['papux  ¢yHkuuu. CroiicTBa
(GyHKIINH, UX OTOOpaKeHUE Ha

rpaduke

OnuckiBaTh cBOCTBA (YHKIIMU Ha OCHOBE €€ rpauecKoro npecTaBiIeHus.
Hcnosb30BaTh (YHKIMOHATBHYIO TEPMUHOJOTHI0 M CHMBOJIMKY.

HccaenoBarh mpuMepbl TpaQUKOB, OTPAKAIOUIMX peajbHbIE MPOLECChl U SBICHMUS.
IIpuBOAMTH NPUMeEPBI IPOLIECCOB U SBIECHUN C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBbIOTEPHBbIE MNPOrpaMMbl JJis IOCTPOEHUs rpadpukoB GHyHKIUI

1 U3YYECHUS UX CBOMCTB
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DyHKIHH. Urenue u noctpoenre HaxoauTh ¢ MOMOUIbLI0 rpaduka QYHKIMY 3HAYEHHE OJHOU M3 PaCCMaTPHBAEMBIX
rpadgukoB (yHkuuid. [IpuMepbIBEIMYNH 110 3HAYEHHIO JIPYTOM.

Uucnosble .
rpadgukoB hyHKIHH, .

B HECIIOKHBIX CITy4asx BhIPAKATH (POPMYJIOii 3aBHCHMOCTD MEXKY BETMYHHAMU.

OTPaKAIOIIHX peasbHbI¢

GyHkuMH

©u) [POLICCCBL. OnuchIBATH XapakTep U3MEHEHHs OJIHOM BEIUYHMHBI B 3aBUCHMOCTH OT M3MCHCHUSI

q .
Oil.
DyHKIMH, onmcsiBaougue P
[pAMYyIo 1 00paTHYIOpycro3HaBaTh BB H3yuaeMbIX ByHKIiL TI0KA3BIBATL CXEMATHYECKH TOJ0KEHHE Ha
[IPOIOPLHOHAIBHBIC KOOPAMHATHOI MIocKocTH rpadukoB GyHKIMiA Buga: Y = X2,y =x3,y = X, y =[x
3aBUCUMOCTH, MX Tpa(uKH,
[unep6ona. Hcnonab30BaTh  GYHKUHOHAILHO-TPAdUYECKHE  NPEICTABJIEHHS /I PEIIEHHS U
MCCIIEI0BaHNs] YPABHEHHUI U CHCTEM YPaBHEHUIA.

Ipadux  Qyskmum y = X2
Oynxmun Y = X2, y = x5,y = |[IpuMeHaTs uu@posbie pecypesl 11 NOCTPOeHUs rpaguKoB QyHKIM
X, Yy = |[X; rpaduueckoe
pEILIEHNE YPAaBHEHUN HCUCTEM
YpaBHEHUN

IMoBTopenne  u [[loBTOpEHHUE OCHOBHBIX |[BbIGMpATh, NPHMEHSITH, ONEHHWBATH CHOCOOBI CPABHEHHs YKCEN, BHIYUCIICHHI,

0000menue (6 1)

MOHATUI U METOJIOB KypcOB 7
n 8 KiaccoB, 0000IIeHHE
3HAaHUH

peoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUH.

OcymecTBITh CAMOKOHTPOJIb BBINOIHIEMbIX IEHCTBUN U CAMONIPOBEPKY pe3yJIbTaTa
BBIUMCIICHUH, TPeoOpa3oBaHui, TOCTPOCHUH.

Pemate 3a7a4u U3 peajbHOM KM3HHU, NPUMEHATh MAaTEeMaTU4YECKUE 3HAHUS IS
penieHus 3a/1a4d U3 Ipyrux NpeIMeToB.

Pemath TeKCTOBBIE 3aaa4M, CpaBHUBATD, BblﬁlflpaTb CIoCco0bI peuIcHud 3aia4un
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9 KJ1acCC

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe coepKkaHue

OcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa u ParroHanbHbIe yrciia, [Pa3BUBaTh NpeACTaBJIEHHS O YHCIaX: OT MHOXKECTBA HATYPAIbHBIX YHCET JI0 MHOYKECTBA
BBIYMCJICHHS. UPPAIMOHAILHBIC YHCIIA, |IEHCTBUTEIBHBIX YHCEIL.
JlelicTBUTE/IbHBIE [KOHCUHBIE W OCCKOHCUYHbIC 5
O3HAKOMHUTBCA C BO3MOXHOCTBIO TIPEJICTABICHUS JCHCTBUTEIBHOIO YHCIA Kak
qpcIa NeCATHYHBIC JPOOH.

(ChY)

MHOKECTBO HCﬁCTBHTGHBHBIX

JUCCII; HeﬁCTBI/ITeHBHBIe
quciia KakK OCCKOHEUHBIC
JACCATHYHBIC ,Z[p06I/I. BzauMuo
OJHO3HAYHOC COOTBCTCTBHC
MCKIOY MHOXECTBOM
I[GI\/JICTBI/ITGJ'II)HI)IX YHUCCJI n
MHOXCECTBOM TOYCK

KOOPJIMHATHOW IIPSIMOIA.

CpaBHEHHE JEHCTBUTEIbHBIX

qucen, apudmernyeckue

ENCTBUS C NEUCTBUTEILHBIMU

YHCIIaMU.
[TpubmmxEénHoe 3HAYCHHE
BEJIMYUHBI, TOYHOCTb
NpUOIINKECHNUS.

0OECKOHEUHO! NECITUYHON ApOOH, HPUMEHATD JeCATUYHbIE TPUOIMKEHHSI PAllMOHAIBHBIX
Y NPPALMOHAIIBHBIX YHCEII.

N300paxaTh AeiICTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.
3anucbiBaTh, CPABHUBATH U YNOPSA0YUBATH JCHCTBUTEIBHBIE YHCTIA.
BbINOJHATH, COYETask YCTHHIE U TUCbMEHHBIE TPUEMBI,

apuq)MeTuquKue JEeHCTBUA C paluoOHaJIbHBIMHU YHUCJIaMU; HAXOAUTb 3HAYCHUS CTEIICHEH
C OCJIIBIMH ITOKAa3aTCIIIMA U KOpHCfI; BBIYMCJIATDH 3HAYCHUA YHUCJIIOBBIX BBIpa)KeHHﬁ.

HOJIy‘II/ITb NMpeacTaBJaceHue O 3HAYMMOCTH )Iel\/'ICTBI/ITeJ'H)HI)IX YHuCCJI B HpaKTquCKOﬁ
JCATCIIBHOCTH YCJIOBCKA.

AHaJII/I3]/lp0BaTI) M J1eJaThb BbIBOJAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I HeﬁCTBHTeHBHOFO qucia
IIpHU pCIICHUU 3a/1a4.

OprFJIﬂTI) }IeﬁCTBHTeHBHLIe 4yucia, BBINMOJHATH NPUKHUAKY pE3ylibTaTa BLILIHCJIeHHfI,
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Oxkpyrnenue uucen. [Ipukuaka

OLIEHKY 3HAYCHUH YHUCIIOBBIX BBIPAKCHUIA.

1 OLEHKa pe3ynbTaToOB .
. 3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMAaTUKU

BBIYMCIICHU
YpaBHeHust JIuneiinoe ypaBHeHue. |(OcBauBaTh, 3aIOMMHATh M NPHMEHATh rpadguyecKue MeToAbl IIPU PELUICHUU

Pemenne YPaBHEHUH, |ypaBHEHUHN, HEPABEHCTB U UX CUCTEM.
¢ olHoH CBOSIIMXCS K JINHEUHBIM.

Pacno3naBaThb 1iesbie ¥ JPOOHBIE YpaBHEHUS.
fiepeEMEHHon KBanpatHoe YpaBHEHHE. .
. |PemiaTh JiMHeliHbIe M KBaJAPATHbIEe YPABHEHUSI, YPABHEHUS, CBOJSALIMECA K HUM,

(14 u) Pemenne YpaBHEHU,

CBOIAIIMXCS K KBaJIpaTHBIM.
bukBaznpaTHbie ypaBHEHUS.

[Ipumepsl pelIeHns
YpaBHEHUI TpeTbeit 31
4eTBEPTOU CTeneHen

PA3JI0KCHUECM Ha MHOXKXUTCIINU.

Pemenne  apoGHO-
paIroHAILHBIX YPABHCHUH.

Pemrenyie TEKCTOBBIX 3a1ad
anredpandeckuM MEeTO0M

[pocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS.

Hpez[.ﬂaraTb BO3MOJKHBIE CITOCOOBI peuICHUA TCKCTOBBIX 3a1a4, 06cym1_‘[aTb HX H
peliaTb TCKCTOBBIC 3a1a4d pa3HbIMU crocodaMu.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
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OHOW TEPEMEHHOM U HX
pELICHHUE.

JIMHENHBIX
oJIHOM

Cucrtemsl
HEPaBEHCTB c
[IEPEMEHHOU U UX pELICHUE.

KBaagpatHele HEpaBEHCTBA U

Cucrembl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATb IPUEMBI PELICHUS] CUCTEMBI JBYX JUHEMHBIX YpaBHEHUI C
YpaBHeHMii JBYMsI JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHM, B KOTOPBIX OJHO YPaBHEHHUE
(14 v) [EPEeMEHHBIMH U €ro TpaduK. |[HE SBISETCS JIMHEHHBIM.
Cucrema gaByx JuHelHbIX Mcnoab3oBaTh  (QyHKIMOHAIBHO-TpaQUUECKUEe NPEACTABICHUS [UId PpelleHus u
YpaBHEHUH c JIBYMs [MCCJI€AOBAHUN YPABHEHUM U CUCTEM.
[IEPEMEHHBIMU U €€ pELICHUE. 5
AHAJIN3MPOBATH TEKCTHI 32/1a4, PeLIATh UX aJredpanuecKuM crocoOoM: me
Pemenne cucreM JBYX P Aat, p p PEXOAUTE OT
. CIIOBECHOM (OpPMYJIUPOBKU YyCIOBHUS 3aJaud K aiaredpanyeckoil Monenu myTéM
YPaBHEHHUM, OJHO U3 KOTOPBIX (bopmyup y A P A yre
. .. |COCTABJIEHUSI CHUCTEMBI aBHEHUIl; pemIaTh COCTaBJICHHYIO CHCTEM BHEHUM;
NIMHEIHOE, a Ipyroe — BTOPOM yp > P y Y YPaBHCHMUH,
HHTEPNPETHPOBATH PE3YJIbTAT.
CTETICHH. pripeTup pesy
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
['paduueckas MHTEpIIpEeTALUS
CUCTEMBl YpPaBHEHHUH C ABYMs
IIEPEMEHHBIMH.
Pemrenyie TEKCTOBLIX 3ajad
anredpanvdeckiuM CriocoOoM.
HepaBencrBa HucnoBele HepaBeHCTBa M UX UYUMTaTh, 3aNMCbIBATh, MOHUMATb, MHTEPNPETHPOBATHL HEPABEHCTBA; HCIOJIb30BaTh
16 u) CBOMCTBA. CUMBOJIMKY U TEPMHHOJIOTHIO. BBINOJIHATH MpeoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
. s mpeoOpa3oBaHUsl CBOWCTBA YMCIOBBIX HEpaBEHCTB. Pacnmo3HaBaTh JHMHEWHbBIE U
JInHelHbIE HEpaBEHCTBA C .
JUHENHBIX

KBaJpaTHBIC HCPABCHCTBA. Pemath JHHEHHEBIC HCPaBCHCTBA, CHCTCMbI
HCPABCHCTB, CUCTECMbI HCPABCHCTB, BKIIFOYAIOIIUX KBAJIPAaTHOC HEPABCHCTBO, UPCIIATh UX;

OﬁcymaTL MOJIYYCHHBIC PCIICHUS.

N300pakaTh perieHrne HEPaBEHCTBA W CHCTEMBl HEPABEHCTB HAa YHCIOBOW MPSIMOM,
BANMCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemiath KBaJpaTHbIC HEPABEHCTBA, UCIOJB3Ys I'papUUECKUE MTPEICTABICHHUS.
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UX peIlEHUE.

['paduueckas mHTEpHpETALHS

HCPaBCHCTB n CHCTCEM
HCPaBCHCTB C JABYMA
MNEPEMCHHBIMU

OcBauBaTh M NPUMEHATHh HEPABEHCTBA IIPU PEUICHUM PA3JIMYHbIX 33/a4, B TOM YHCIIE
[IPAKTUKO-OPUEHTUPOBAHHBIX

DYyHKIUH

(16 )

KBanparnunas ¢yHkius, eé
rpaduk u cBoricTa.llapabona,

KOOPJIWHATHI
BEpILIMHBI  MapaloJibl, OChb
CUMMETpUU napaloJIbl.
CrenenHble  ¢QyHKUHH €

HATYpaJIbHbIMHU IMOKAa3aTCIISIMU

2 u 3, ux rpaduKu U CBOICTBA.
['padpuxu GyHKIMI:

y=kx,y=kx+b, y=ax? y=
ax’, y=vx, y =[x|

Pacno3HaBaTh BHIbl U3yYaeMbIX (QYHKIUI; WLIIOCTPHPOBATH CXeMAaTHYECKH,
00BSICHATH PACIIOJIOKCHUE HA KOOPAMHATHOM IJIOCKOCTH TpadukoB (QyHKIUNA BUAA:

y=kx, y =k« + b, y=axt y=ax y=/x, y =|x| B 3aBUCHMOCTH OT 3HAUEHHMIi
KOX((PHUIIMEHTOB; ONMMCHIBATH NX CBOWCTBA.

Pacno3HaBaTh kBajpaTHuHyIO GYyHKIHIO 10 hopmyne. [IpuBoauTh npuMepbl
KBaJ[PAaTUYHBIX 3aBUCUMOCTEH U3 peallbHOMN JKU3HH, (PU3HKH, TEOMETPHH.
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UuciaoBbie
MOCJIeA0BATEIb-
HOCTH

(159)

[lousarue YHCIOBON
[10CJIEOBATEIBHOCTH.

Samanue
MOCIIE0BATEIbHOCTH
pPEKYppeHTHOH (hopmyJoi 1
dbopMyIoii N-To YeHa.

Apudmernueckas u
rEOMETPUYECKas MPOTPECCUH.
Dopmyisl n-ro qJIeHa
apupMeTUYECKO 51
r€OMETPUYECKON TIPOIPECCH,
CYMMBI IIEPBBIX N YWICHOB.

H3o00paxenue YJIEHOB
apu@meTnyecKoit u
FEOMETPUYECKOU IPOrPECCUI
TOYKAMM Ha KOOpJAWUHATHOMN
MJIOCKOCTH.

JInHenHbIN u
SKCITOHEHIIMAIBHBIN POCT.

C0KHEIS MMPOLCHTLIL

Pacno3snaBath apu(METHUYECKYI0 M TEOMETPUYECKYI0 MPOTPECCMU TPU  Pa3HBIX
crioco0ax 3aJjaHus.

BbINOJHATHL BBIYUCIIEHUS C UCIIONBb30BaHUEM (GOpMyI N-TO wieHa apupMETHUYECKON U
reOMETPUUYECKOI MPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

H306pa)KaTb YJICHBI ITI0CJIEA0BATCIIBHOCTH TOYKaMH Ha KOOpI[HH&THOﬁ IIJIOCKOCTH.

PemaTp 3a1a4u, CBA3aHHbBIC C YUCIOBBIMU MOCIE0BATEIBHOCTSIMHU, B TOM YHCJIE 3aJa41
13 pealIbHOM JKMU3HH (C HCITOJIb30BAHUEM KAIBKYIISITOPA, TU(POBBIX TEXHOJIOTHH).

IloBTOpEHME,
00001IEHME,
CHCTEMATHU3AIU
51 SHAHUI

Uucaa ) BbIUHCJIEHUSA
(3amuch, CpaBHEHHUE,
e CTBUS C
IEHCTBUTCIIFHBIMA  YHCIIAMH,
YUCII0Bas MpsMast; MPOLIEHTHI,

OﬂepI/IPOBaTb NMOHATHUAMM: MHOXKECTBO, ITOAMHOXKECTBO, OII€pAIlMN HAJl MHOXKECTBAMU,
HCII0JIb30BATh rpa(bnqecxoe OpeACTABJICHUC MHOXCECTB [JIA OIHNCAaHUA PCaJIbHBIX
IPOLECCOB U HBHGHHf/'I, IIpUu pCHICHUHA 3aJia4 U3 JPYyrux y‘-IC6HLIX opeaAMETOB.

AKTyaJII/I3I/Ip0BaTb TCPMUHOJOIMI0 1 OCHOBHBIC HeﬁCTBHﬂ, CBAI3AHHbIEC C YMCJIaAMHU:
HaTypaJIbHOC YUCII0, TPOCTOC U COCTABHOC YUCIId, ACIIMMOCTDb HATYPAJIbHLIX YHUCCII,
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(18 )

OTHOILLICHUS,
OKpYTJIEHHE,

OLICHKA, PECIICHUEC TCKCTOBBIX

3a1a4
CIIocoOom)

MIPOTIOPIINY;
PUOJIMIKEHUE,

apu(pMETHICCKUM

[PU3HAKU JCITUMOCTH, IIEJI0€ YHCII0, MOJTYJIb YHCTIa, OOBIKHOBEHHAS U JCCSITHYHASIPOOH,
CTaHJIApPTHBIN BUJ YUCIIa, apu(PMeTHYECKU KBaJPATHBII KOPEHb.

BbInoHATH JeiicTBHSI, CPABHUBATH U YIOPAJA0YMBATH YHCIIA, IPEACTABISITH YUCIIA HA
KOOPJAMHATHOU MPSIMOM, OKPYTJIATH YKCJIa; BHIMOJHATH NPUKUAKY U OIEHKY pe3yJibTaTta
BBEIYMCIICHUH.

Pemiath TekcTOBBIE 3agadyu apupMeTHUYECKUM crnocoOoMm. Pemats mpakruuyeckue
3aja4M, COJEpKaIINe MPOLEHTHI, TOJIM, YaCcTH, BhIPAXKAIOIINE 3aBUCHMOCTH: CKOPOCTH -
BpeMs - pAcCTOSHHE, IIeHa - KOJHYECTBO - CTOMMOCTh, O0BEM paboTBl Bpems -
[IPOU3BOIUTEIILHOCTD TPY/a.

Pa30upatp peanbHble )KU3HEHHBIE CUTYallud, GOPMYJIHPOBATH UX Ha S3bIKE MATEMATHKH,
HAXOAMTh pCIICHHUE, NPUMEHSsA MaTEMaTHYECKUM ammapaT, HHTepPNpPeTHPOBATh
pe3ysbTar
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Anreﬁpanqecxne OﬂepI/IPOBaTb NMOHATUAMM. CTCICHb C MLEJIbIM II0KA3aTeJIEM, apI/I(l)MeTI/ILIeCKI/Iﬁ
BbIPAKCHUA KBa,[[paTHBIﬁ KOPCHb, MHOT'OYJICH, aﬂre6pa1/1qec1<a;1 I[p06b, TOXKACCTBO.

(mpeobpazoBaHue

. [BLINOJHATL  OCHOBHBIE JeHCTBHMSA.  BHIIONHATH  PacyéThl 1[0  (opMynIam
anreOpanyuecKuX BLIPAKEHUI, A p (opmymam,

1pe0OpPa3OBbIBATH LENbIE, APOOHO-PAIMOHAILHBIE BRIPAKEHHUS M BHIPAKEHUS C KOPHAMHE
JOIYCTUMBIE 3HAYCHHS ) peoop I > AP patt p p p )

PCATIM30BBIBATH PA3JIOKCHNC MHOI'OYWICHA HA MHOKUTCIIU, B TOM YHUCJIC C UCITIOJIb30BAHHUEM

DyHKIMHU (moctpoenue, (popMyn pazHOCTH KBaJpaTOB M KBajpaTa CyMMBI M Pa3HOCTH; HAaXOAMTH JOMYCTHMBIC
CBOICTBa U3YYEHHBIX [3HAYCHHS MEPEMEHHBIX IS IPOOHO-pAIIMOHAIBHBIX BBIPAKEHUH, KOPHEH.
byHKIIHI; rpaguyeckoe

. MoaeJMpoBaTh ¢ IOMOILIBIO (POPMYII peaIbHBIE TPOLIECCHI U SIBJICHUS
peuieHue YpPaBHEHHM U HX jaeamp 510 GopMyT p port

chcrem) OnepupoBaTh NOHATUSAMEU: QyHKUHUA, TpaduK QyHKIUU, HYTU (YHKIUH, TPOMEXKYTKU

3HAKOIIOCTOSIHCTBA, TIPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAaHOOJIbIIEE U HAUMEHbBIIIEE
3HaYEHUS QYHKIIUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CYKIaTh CBONCTBA (PYHKIIHHA, CTPOUTH UX TPadUKU.

OnepupoBathb MOHATUSIMH: npsiMast MPOTIOPIIMOHAITEHOCTD, oOpartHas
[PONOPIMOHAIBHOCT, JIMHEHHass (QYyHKUMSA, KBaJpaTuyHas (QyHKUWsA, mapadoia,
runepooa.

HUcnosb30BaTh rpaukm s ONpeIeNICHUs] CBOMCTB, MPOIECCOB M 3aBUCUMOCTEH, IS
pelieHus 3a1ad U3 JIPYruxX y4eOHBIX MPEeIMETOB U PEallbHOM KU3HU; MOAEJTUPOBATH C
MOMOIIBIO TPpa(MKOB peanbHbIe MPOLIECCHI U SBICHHUS.

Bripa:xkath (popMy1aMM 3aBUCUMOCTH MEX/1y BEJIMUNHAMHU

HoAXOAbl K OHEHUBAHUIO IIVIAHUPYEMBIX PE3YJIBTATOBOBYYEHUA
OCHOBHBIMM METOJaMHU TMPOBEPKA 3HAHMM W YMEHHU OOydYarolIUMXCsl MO0 MaTeMaTUKE SIBISIOTCS YCTHBIM OMpoC U
nucbMeHHbIE paboThl. K muchbMEHHBIM (OopMaM KOHTPOJI OTHOCATCS: MAaT€MAaTHYECKHE TUKTAHTHI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paOOThI, TECTOBBIE 3aaHUS U TECTHI.
OcHOBHBIE BUBI IPOBEPKU 3HAHUM — TEKYIIAsl U UTOTOBas. TeKymas MpoBepKa MPOBOJUTCS CUCTEMAaTUYECKH U3 YPOKa B
YPOK, @ UTOTOBast — IO 3aBEPLIEHUH TeMBI (pa3zesna), MKOJIBHOIO Kypca.



[Tpu oneHMBaHUM TIAHUPYEMBIX PE3YJIbTATOB 00y4deHHs: MateMaTuke oOydaromuxcs ¢ HOJA HeoO6xonIuMo y4uTHIBAaTh
TaKWe MHIAUBUAYAIbHbIE OCOOEHHOCTH UX Pa3BUTHS, KaK: YPOBEHb Pa3BUTUS MOTOPHUKHU PYK, YPOBEHb BJIa/ICHUsl YCTHOM PEYbIO,
sHepreTuueckue pecypesl oOyuaromuxcest ¢ HOJA. s kaxaoro o0yyaronierocsi yaureiab NoA0upaeT UHIUBUyadbHbIe (POPMBI
KOHTPOJISL pE3yJIbTaTOB O0YUYEHUS] MATEMATHUKE.

Jlia o6yuaronuxcsa ¢ HOJLA Heo0X0uMO yBeIMUEHNE BpEeMs JIJ1s BBIIIOJHEHUS! KOHTPOJIbHBIX M CAMOCTOSITENIHBIX padoT.

KoHTposbHbIE, CAaMOCTOATEIBHBIE U PAKTUYECKUE PA0OTHI IPU HEOOXOAUMOCTH MOTYT MPEIaraTbCsi ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX CHCTEM TECTUPOBAHUSA, MHOTO MPOrPAMMHOIO 00€CleyeHUs, 00ECIeUnBAIOIIUNA TPU HEOOXOIUMOCTH MOXKHO
UCIOJIb30BaTh TEKCThI C KPYIHBIM HIPU(PTOM; MPUMEHATh KOHTPOJIbHBIE U3MEPUTENH C OTIACIbHBIMU DJIEMEHTAMH PEIICHMUS;
UCITIOJIb30BaTh AJITOPUTMBI MPU PEIICHUH YPAaBHEHM M HEPAaBEHCTB, KOHTPOJIbHBIE M3MEPUTEIN C TOTOBBIMU TpadukaMu
(GyHKUMNA U JuarpaMMaMU; UCIIOJIb30BaTh OHJIAH TECTUPOBAHHUE C BHIOOPOM OTBETOB.

Texkymuii KOHTpOJdb B (OpME YCTHOrO Ompoca NPH HU3KOM KAadeCTBE YCTHOW 3KCIPECCHUBHON peur OO0ydarommxcs
HEO0OXOIMMO 3aMEHSATh MUCbMEHHBIMU (POPMAMH.

Hamnpumep, ¢ 3Toil 1enbl0 MOTYT UCIOJIB30BAThCSl TECTHI U TECTOBBIE 3aaHus u3 bubinorexku MOIII (POII) Ha mr06om
sTane ypoka. C TNOMOIIBIOTAKUX 33JaHUM U BOIIPOCOB 3HAYUTENIHHO MIPOIIE MOA00paTh MaTepual JUisl KOHKPETHOTO Kjacca,
00y4arolerocsi, COOTBETCTBYIOLMI YPOBHIO €T0 Pa3BUTHS U BO3PACTHBIX OCOOEHHOCTEH.

CHEHUAJIBHBIE YCJIOBUS PEAJIM3AIIUU JTUCHUIIJIINHBI
B cinyyae HeobxoaumocTu (BBIpaXEHHBIE JBUTATEIIbHBIE PACCTPOUCTBA, TSHKEIIOE MOPAKEHUE PYK, MPEMATCTBYIOIIEE
dbopmupoBaHUIOTPadOMOTOPHBIX HABBIKOB) pabouee mecTo obydarorierocs ¢ HOJ[A momKkHOOBITE CICIIMAaTIbHO OPTaHU30BaHO B
COOTBETCTBUM C OCOOCHHOCTSAMM OTpaHUYCHHN ero 370poBbsi. HeoO0XoauMo mpeaycCMOTpEeTh HaIWuue MEePCOHATBHBIX
KOMITBIOTEPOB, TEXHUYECKUX MPUCTIOCOOJICHUH (CTIeIMalIbHAs KJITABUATYPa, Pa3IMYHOTO BUAa KOHTAKTOPBI, 3aMEHSIOIINE MBIIIIb,
JKOUCTUKH, TPEKOOJIbI, CCHCOPHBIE TUIAHIIETHI).
JlookHBI OBITH CO37aHbI YCJIOBHS [JI1 (DYHKIIMOHUPOBAHUS COBPEMEHHOM HHGOPMAIMOHHO-00pa30BaTEILHON CPEIbI,
BKJIIOYAIOIIEN
AJIEKTPOHHBIE HH(GOPMAIIMOHHBIE PECYPCHI, AJIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPChl, COBOKYMHOCTh  HMH(POPMAIMOHHBIX,
TEXHOJIOTUM, TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHUM, COOTBETCTBYIOIIUX TEXHUYECKUX CPEJCTB M TEXHOJIOTUH (B TOM 4YHUCIE,
(baem-TpeHaxepoB, UHCTpyMeHTOB Wiki, IUPPOBBIX BUJIEO MAaTEPUAIIOB, BUPTYaIbHBIX Ja00paTOpuil U Jip.), 00eCIeynBaIOIINX
JTOCTHXKEHNE KaxkabiM oOydarouumes ¢ HOA makcumaabHO BO3MOXKHBIX JJISI HEro pe3yibTaToB oOydeHus. Hampumep,
HCIIOJIb30BaHNE COBPEMEHHOM 00pa3oBaTeIbHOM cpeioit B 00yueHun mateMmaruke faereit ¢ HOJIA siBisitoTest pecypcbl o61auHOM
uHTepHeT- wiatdopmbr MO (POIL), koTopsie comepxaT HeOOXOANMMBIE 00pa30BaTEIbLHBIE MATEPUAIIbI, HHCTPYMEHTHI IS UX



CO3JaHUs UPENAKTUPOBAHMS, BUPTYyaIbHbIE JAOOPATOPHUU.
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