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HOACHUTEJBHASA 3AITMCKA

Anrebpa sABISETCS OJHHMM U3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIEro
oOpa3oBaHusa: OHa O0O0ECIEUMBAECT W3yYEHHUE JPYTHX JUCIHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK M TyMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOIMMO I TIPOJOJDKEHUs O0pa3oBaHMs U B TOBCEAHEBHOM IKU3HH.
Pa3Butne y oOydaronmmxcsi Hay4HBIX NPEACTABICHUNA O MPOUCXOKACHUH WU
CYIITHOCTH airedpandeckux abCTpakiuii, ClocoOe OTpaKEHUs MATeMaTUIeCKOU
HAYKOM SIBIEHUHW U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIU MATEMATUYECKOTO
MOJICTUPOBAHMSI B HAyYHOM TIO3HAHUU U B TPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAaHUIO  HAYYHOTO  MHPOBO33PEHMS U KA4eCTB  MBIIUICHHUS,
HEOOXOIMMBIX JJIsi ajanTallid B COBPEMEHHOM IMGPOBOM OOIIECTBE.
N3yuyenue anreOpbl oOecrieyMBaeT pa3BUTUE YMEHUs HAOJII0/IaTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATH CBOMW JICMCTBUSI M BBIBOJbI, (HOPMYIHPOBATH
yTrBepxkaeHusA. OcBoeHUE Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUST OOYYarONUXCs: OHHM HCIIOJIB3YIOT JIEAYKTUBHBIC U WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHNE U KOHKPETU3AIUI0, a0CTparupoBaHue W aHAJIOTHIO.
OOydeHnue anreOpe mMpeArnonaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSTENHHOM
JESITENFHOCTH OOYYarOIIMXCsl, MOITOMY CAaMOCTOATEIBHOE pEIICHHe 3aaa4y
ABIISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIIA OOYIEHUS.

B crpykType mporpammel yuyeOHOro Kypca «AireOpa» s OCHOBHOI'O
obmero  oOpa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJEP)KaTeIbHO-
METONWYeCKHe JUHUU: «Yucma ©  BBIUMCICHUSN», «AnreOpanmyeckue
BBIPOKCHUS», «YpaBHEHUS W HEpaBeHCTBa», «DyHkium». Kaxkmas w3 3Tux
COJZIEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBAETCSA Ha MPOTSHKEHUM TPEX JIeT
M3YYCHHS Kypca, B3aUMOJICUCTBYSI C IPYTUMU €ro JUHUSAMU. B xo/1e n3ydeHus
y4eOHOro Kypca OOydalonuMcs MPUXOJUTCS JIOTUYECKU PaCcCyXKAaTh,
HCITOJIH30BaTh TEOPETHUKO-MHOXECTBCHHBIN SI3BIK. B CBSI3WM C 3TUM B MpoTrpaMMy
yaeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTH4eCKOro oOpa3oBaHUs
U CHOCOOCTBYIOIIME OBIAJCHUIO OOYYaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTH4YeCKOro s3bika. CoaepiKaTelbHOH W CTPYKTYPHOW OCOOCHHOCTHIO
yaeOHOTO Kypca « AnreOpay SBISIETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUU «UuWCina W BBIYUCICHUS» CIY)KHT OCHOBOM ISt
JaNbHEUIero  M3y4yeHUs  MaTeMaTHKH, CHOCOOCTBYET  Pa3BUTHIO Y
oOydJarommxcss  JIOTUYECKOTO  MBINUICHUS,  (OPMUPOBAHUIO  yMEHHS
MOJI30BATHCS AITOPUTMAMH, a TaK)Ke IPHUOOPETCHUIO MPAKTUIECKUX HABBIKOB,
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HEOOXOMMBIX IS TIOBCEAHEBHOM JKM3HU. Pa3BUTHE TOHATHS O 4YHUCIC HA
YPOBHE OCHOBHOTO 00I11er0 0Opa3oBaHUs CBS3aHO C pallUOHAIBHBIMH H
UppAlMOHATBLHBIMU ~ YHUCIaMH,  (OPMHUpPOBAaHHUEM  MPEACTABICHUH O
JEUCTBUTEIILHOM YHCIIe. 3aBEPIICHUE OCBOCHUSI YHMCIIOBOW JIMHUU OTHECEHO K
cpeaHemMy o01ieMy 00pa3oBaHUIO.

Cognepxkanue JByX aireOpamyeckux JHUHUM — «AnredOpanydeckue
BEIPOKCHHS» U «YPAaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
oOyyJarommxcss MaTeMaTUYeCKOro ammnaparta, HEOoOXOAMMOTro MJis pelieHUs
3alad MaTeMaTHK{, CMEXHBIX TPEIMETOB U TPAKTHKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe OCHOBHOro oOuiero oOpa3oBaHUsi y4eOHBI Marepuanl
TPYNIUPYETCS BOKPYT PallMOHATBHBIX BBIpAXEHUW. AnreOpa JEeMOHCTPUPYET
3HAUYCHUE MAaTEMAaTHUKH KaK SI3bIKa ISl TIOCTPOCHUSI MAaTEMATHYECKUX MOJIENEH,
OMMCaHUSI TPOLIECCOB U SIBJICHUMN peanbHOro Mupa. B 3amaun o0yuenus anredpe
BXOMAT TaKXe JalbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHHS,
HE0OXOMMOT0, B YACTHOCTH, JUISI OCBOCHHSI Kypca MHOOPMATHKH, U OBIAJCHHUE
HaBBIKAMH JIElyKTUBHBIX paccyxkneHuid. [IpeoOpazoBaHne CHMBOJIBHBIX (hopm
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIMOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPUYECTBY.

Conepkanne  (QyHKIIMOHAIBHO-TpaUUSCKOW JIMHMM  HAIIGJICHO Ha
nojiyueHue OOydJaromuMuCsi 3HaHUM O (PYHKIMSAX KAk  BaKHEHIIEH
MaTEeMaTHYECKON MOJENH JJis OMHCAHUS W HUCCIEAOBAaHMS Pa3HOOOPA3HBIX
MPOIIECCOB M SBJICHUH B Tmpupojae u oOmectBe. M3ydeHme Marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHSI UCIOJIb30BaTh Pa3IUYHbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATHKUA — CJIOBECHBIE, CUMBOJUYECKUE,
rpaduueckue, BHOCUT BKJIal B (GOPMHUPOBAHUE TMPEACTABICHUN O POJH
MaTEeMaTUKU B PA3BUTUU ITUBUIN3ALUUA U KYJIbTYPHI.

CornacHo ydyeOHOMYy TutaHy B 7-9 Kkiaccax u3ydaercs y4deOHBIM Kypc
«Anrebpay», KOTOPBIA BKIIOYAET CIEAYIOIINE OCHOBHBIE PA3eIibl COJAEPKAHMS:
«Yucna u BBIYUCICHUSY, «AJNreOpandyecKkue BBIPAKECHUS», «YpaBHEHUS U
HEPABEHCTBAY, « DYHKITUNY.

Ha wu3ydyenue ydeOGHOro kypca «Anrebpa» orBomutcs 306 daco: B 7
kiacce — 102 yaca (3 gaca B Hezenio), B 8 kinacce — 102 gaca (3 vaca B Hefielnio),
B 9 knacce — 102 gaca (3 yaca B HeZIeIIO).
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COAEPKAHUE OBYYEHUA
7 KIIACC

Yuciia v BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JAECSATUYHBIE, IEPEXO]T OT OJHON (OpPMBI 3aITUCU
npobeit k apyroil. [loHsATHE panMOHAIBLHOrO 4YHCJA, 3aluCh, CPaBHEHWE,
YOOPSIIOYMBAHUE PAlMOHANBHBIX 4Yucel. ApudMeTHUYeCKUe JEeUCTBUA C
palMoOHaIbHBIMU 4YKClIaMU. PereHne 3agay u3 peajabHOW MPAKTUKKA HA 4acTH,
Ha JIpoOu.

CreneHb ¢ HaTypajJbHBIM IIOKA3aTEJNEM: OIpEeIeeHue, MpeoOpa3oBaHue
BBIPDAKEHHI HAa OCHOBE OIPEIENICHHs, 3alHuch OoJblMX yucen. lIpoueHTsl,
3aMKuch IPOLEHTOB B BUJE APOOH M ApOOH B BHJE MPOLEHTOB. TpHU OCHOBHBIE
3a/1a4M HA MPOLIEHTHI, PEMIEHUE 3a/1a4 U3 PEATbHOU MPAKTUKH.

[IpumeHeHne NOPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE Ha MHOXUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble 3aBuUCHMMOCTH, B TOM 4YHCJE TmpsMas ©  oOpaTHas
MPOMOPUAOHAIBHOCTH.

AJiredpanyvecKkue BbIPaKeHH sl

IlepemeHHBIE, YUCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOM.
Jlonyctumble 3HaueHUs NEpeMEHHbIX. lIpeacTtaBiieHnMe 3aBUCUMOCTH MEXIY
BeMYMHAMU B BUE Gopmyibl. Beraucnenus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPOKEHUW, TOXICCTBEHHO pAaBHBIC BBIPAKECHUS, IpaBUia
npeoOpa3oBaHusi CyMM U TIPOU3BEJICHUM, TMpaBWia PACKPBITHS CKOOOK H
IPUBEACHUS TTOJIOOHBIX CIIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM I1OKA3aTEJIEM.

Opnounensl W MHorousieHbl. (CreneHb MHorowieHa. CrnoxxeHue,
BBIYMTAHUE, YMHOKEHUE MHOTOWICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMbl U KBajapaT pa3zHocTu. PopMmyna pa3HOCTH KBaApaTOB.
PaznosxeHne MHOrO4YJIEHOB Ha MHOYKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHue, KOpEHb YpaBHEHUs, NpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHerHoe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIO
YpaBHEHUSA, PEUICHUE JMHEUHBIX ypaBHEHUU. COCTaBIICHUE YpaBHEHUH I10
YCIIOBHIO 3a7aui. Penenre TeKCTOBBIX 3a7a4 C MOMOILBIO YPaBHEHU.

JluneiiHoe ypaBHEHHE C JIBYMs TNEepeMeHHBIMH U ero rpaduk. Cucrema
IBYX JIMHEHMHBIX YpaBHEHUH C [JBYMs INepeMEeHHbIMU. PemieHue cucrem
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ypaBHEHHI crocoOOM MoJCTaHOBKHU. [Ipumepsl pelieHuss TEKCTOBBIX 3a/iay C
ITIOMOILBIO CUCTEM YPABHEHHUM.

DyHKUMH

Koopaunata Toukn Ha mnpsmoil. UucnoBble npomexyTku. PaccrosiHue
MEXKly ABYyMSI TOUKAMH KOOPJAWHATHOW MPSAMOM.

[IpstmoyronbHas cuctema koopanHat, ocu OX u Oy. Abcurcca u opanHaTa
TOYKM Ha KOOpJAMHATHOM IUIockocTH. Ilpumepsl rpadukoB, 3agaHHBIX
dbopmynamu. Utenue rpadukoB peanbHbIX 3aBUcHUMOCTEH. [loHsaTHEe DYyHKIUU.
I'padpux ¢ynxuuu. CoiictBa (yHkumil. JIuneliHas Qynkums, e€ rpaduxk.
I'padux dynkmum y = |[x|. ['paduueckoe pemieHne JMHEHHBIX YpaBHCHUU U
CUCTEM JIMHEWHBIX YPABHECHHM.

8 KUIIACC

Yucia 1 BHIYMCICHUA

KBagpatueiii kopens u3 uucna. [loHaTHe 00 HppalMOHATLHOM 4YHUCIE.
JecsiTuunbie npUOTMKEHUS MppaloOHaIbHbIX quce. CaoiicTBa
apu(pMETHUYECKUX KBAJPATHBIX KOPHEW M MX MPUMEHEHUE K MpeoOpa3zoBaHUIO
YHCJIOBBIX BBIPAKCHUN U BBIYUCIIEHUSAM. JICHCTBUTENBHBIE YUCIIA.

Crenenp C uenbIM MokazareieM M e€ cBovicTBa. CTaHOapTHas 3alKCh
qyuca.

AJiredpandecKkue BbIPaKeHH s

KBagpaTtHplii TpEXuineH, pa3jioKEHUE KBAaJpaTHOTO TpPEXWIEHA Ha
MHOUTEIH.

AnreOpanueckass ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckoil ApoOw.
CnoxxeHue, BBIUMTAHUE, YMHOXEHHUE, JEJIEHHE alredpandyeckux JIpoOei.
PanroHanbHbIe BBIpaXKEHUS U UX PE0Opa3OBaHUE.

YpaBHEHUA U HEPABECHCTBA

KBanpaTtHoe ypaBHeHue, (GopMmyna KOpHEW KBaJpaTHOITO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM U
kBaJpatHbIM. [IpocTelinme npoOHO-paliMoHaIbHbIE ypaBHEHUS.

I'padmyeckass uHTEpHpeTalus YpaBHEHHH C JBYyMs TEPEMEHHBIMU U
CUCTEM JIMHEWHBIX YPaBHEHMHM C IByMs nepeMeHHbIMH. [Ipumepsl pemeHus
CUCTEM HEJIMHEMHBIX YPABHEHUU C JIBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aa4u anreOpandeckum crocoOoMm.

UucnoBble HEpaBeHCTBA M MX CBoWcTBAa. HepaBeHCTBO ¢ OgHOU
MEpEMEHHON. PaBHOCUMIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHo. CucTeMbl TUHEUHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOIA.

DOyHKUUHA
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[lonsitue ¢Qyukuuu. OO6macTh oONpeneseHuss U MHOXKECTBO 3HAUYECHHM
¢ynkuu. CriocoObl 3aaHus QYHKIIMM.

I'padpux pynkuu. Yrenue cBoiicTB (pyHKIuuU 1o €€ rpadpuky. [Ipumepsl
rpad@ukoB GYHKUUNA, OTPAXKAIOIIUX PEAIbHBIE TTPOLIECCHI.

@OYHKIMHY, ONHUCHIBAIOIIME MPSAMYIO U OOPATHYIO MPONOPLUUOHAIbHBIC
3aBucuMoCTH, nX rpadukn. Oymkmpm Y = X2, y = X3, y = VX, y=[x].
I'paduyeckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUIM.

9 KUIIACC

Yucsa 1 BBIYMCJICHUSA

PammonanbHple  4yncia,  UPpAlMOHAIBHBIE  YMClIA, KOHEYHBIE U
OeCKOHEYHbIE JeCITUYHbIe JpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCET,
JNEICTBUTEIbHBIE 4YHCIIA KaK OECKOHEUYHbIE JeCATUYHbIE aApoOu. B3aumHo
OIHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JIEUCTBUTEIBHBIX YHUCEN H
KOOPJMHATHOM MPAMOM.

CpaBHeHME JCUCTBUTENBHBIX 4YHCEN, apuMeThyeckue JeHCTBUS C
JNENCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY)KAIOIIET0 MHUpPA, UIUTEIBHOCTh MPOIIECCOB B
OKpPY’KaroIIEM MHUpE.

[IpuOnmx€HHOE  3HAYEHHE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKEHHUS.
Oxpyraenue uncen. [Ipuknaka u olieHKa pe3yJIbTaTOB BBIYUCIICHUIA.

YpaBHeHUs] U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHenue. Pemenne  ypaBHEHMH, CBOISIIUXCA K
KBaJgpaTHbIM. bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHUU
TPEThEU U YETBEPTOM CTEIIEHEW PA3JIOKEHUEM HAa MHOKHUTEIIH.

Pemienue npoOHO-pallMOHANBHBIX YpaBHEHUHN. PelieHne TeKCTOBBIX 3a/ad
anredpanvyeckKuM METOJIOM.

VYpaBHeHue ¢ IByMs NepeMEHHbIMU U ero rpaduk. Pemienue cuctem nByx
JIMHEMHBIX YPaBHEHUW C JByMs IIepeMEHHbIMU. PemieHue cucreMm AByX
YPaBHEHUN, OJHO W3 KOTOPBIX JIMHEHMHOE, a JAPYroe — BTOPOW CTEIIECHMU.
['paduueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHHM C IBYMSI IEPEMEHHBIMH.

Penienue TeKCTOBBIX 3a/1a4 anreOpandyeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne 1MHENHBIX HEPABEHCTB C OJHOM IEpEMEHHON. PelieHue cucrteM
JUHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEeHCTBaA.
I'paduueckass mHTEpHpeTalsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMHU.
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DOyHKUMH

KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabosna, koopauHaThI
BEPIIMHBI 11apadoJIbl, OCh CUMMETPHUH MapadoJIb.

Ipaduxu Gyrxmmii: Y = kx, y = kx + b,y = kix,y =x3, y =X, y = |x| u
UX CBOWCTBA.

Yucii0BbIE IOCIE10BATEIBLHOCTH U MIPOrPEeCcCUH

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3a/JaHUE IMOCIEA0BATEILHOCTH
peKkyppeHTHO# hopmyIion U popmMysioi N-ro dieHa.

Apudmernyeckast u reomerpuyeckas nporpeccur. @opmyibl N-To 4ieHa
apu(pMETUIECKON U T€OMETPUUECKON MTPOTrPecCuii, CyYMMbI MEPBBIX N YIEHOB.

N300pakenne 4ieHOB apu(PMETHUECKOM U TeOMETPUYECKOW Mporpeccuit
TOYKAaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIMAJIBHBIN POCT.
CI10KHBIE TPOLICHTHI.
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IJNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHUS IPOTpaMMbl y4eOHOTrO Kypca
«Anre0pay XxapakTepHU3yoTCs:

1) marpuoTryeckoe BOCIIUTAHME:

IPOSIBICHUEM HMHTEpEca K NPOLLIOMY M HACTOSIIEMY POCCHUCKOU
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHUSIM POCCUMCKUX
MAaTEMAaTHUKOB U POCCHICKON MAaTEMATUYECKOW IIKOJIBI, K UCIIOJIb30BAHUIO ATUX
JTOCTH>KEHUH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHCHHIO OOS3aHHOCTEHW T'paKIaHWHA W peau3aliu
€ro mpas, MPEJACTABICHHEM O MATEMAaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3NUYHBIX  CTPYKTYp, SIBJICHHM, TMPOLEAyp TPaxXJaHCKOTO  OOIIecTBa
(Hanpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO ASTHYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN HAYKH,
OCO3HAHHEM BAXXKHOCTH MOPAIbHO-3THUECKUX MPHUHIUIIOB B JIE€ATEIbHOCTH
Y4EHOTI0;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE YYacTHE B PEUICHUHU MPAKTUYECKHX 3a/]ad
MaTE€MaTH4YE€CKOM HAIpaBIECHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYECKOIO
o0Opa3oBaHus Ha MPOTSHKEHUH BCEH JKU3HU ISl YCHENTHOM MPpogecCuoHAIbHON
NESTENbHOCTA U Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHIUBHUIIYAIbHOW TPAGKTOPUU OOpa3oBaHUS M S>KU3HEHHBIX
TUTAHOB C Y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBHIO K SMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a]ay, PEIICHUH, pacCyXICHU, YMEHUIO BHUJIETh
MaTEMaTH4YECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTalMel B [EATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHbBIX
npeAcTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPO/IBI
U 00IlecTBa, TOHUMAHUEM MaTeMaTHYECKOM HayKd Kak c(epbl yenoBedecKoiu
JESTeTLHOCTHU, ITANOB €€ pa3BUTUS U 3HAYUMOCTH JIJIsl pa3BUTHUSI IIUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEeMaTHKH W MaTeMaTHYECKOM KyJIbTypoOH Kak
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CPEACTBOM  TIO3HAHHMSI MHUpA, OBJIAJCHUEM MPOCTEHIIUMU  HaBBIKAMHU
HCCIIEJIOBATEILCKOM JIeSITEIIbHOCTH;

6) pusnuyeckoe BocnuTaHue, (POPMHPOBAHNE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIATONOTYyYHS:

TOTOBHOCTHIO MPUMEHATh MATE€MaTUYECKHE 3HAHMUS B MHTEpPECax CBOETO
3lI0POBbsI, BEJIEHHS 3J0pOBOr0 oOpa3a KW3HU (3I0pOBOE  MHUTAHUE,
cOaJIaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXa, peryispHas Quznueckas
AKTUBHOCTh), C(POPMHUPOBAHHOCTBHIO HaBbIKa peQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTallMeld Ha NPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM JUIsl pEeILCHUS
3a/1a4 B 00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH Ccpebl, INIAHUPOBAHUS MTOCTYIIKOB
Y OIIEHKHM MX BO3MOJKHBIX MOCIEJICTBUU JIJIsi OKPY>KAIOUIEH Cpebl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIeM U MyTe UX PelIeHNS;

8) ajmanranmus K M3MEHAKWIIUMCH YCJIOBUSM COLHUHAJIBHOH H
NPUPOJHOI cpeabl:

TOTOBHOCTBIO K JICCTBUSM B YCIIOBHUSIX HEOMNPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ACSTEIbHOCTh, B TOM
quCiie YMEHUE YYUThCA Y JAPYTUX JoAeH, mnpuoOperatb B COBMECTHOM
NEeSATETbHOCTA HOBbIC 3HAHUSI, HABBIKM U KOMIIETEHIIMH U3 ONbITa IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHUN, B TOM YHCIIE
dbopMyIHpOBaTh HACH, MOHSATHS, THIOTE3bl 00 OOBEKTaxX M SBICHHUIX, B TOM
YHCJIe paHee HEM3BECTHBIX, OCO3HaBaTh JCHUIIUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIONIUH KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAEeMbIC PCIICHHUS W JACHCTBUS, (OPMYJIUPOBATh M OIICHUBATh PUCKU U

nocaeAcTBUs, (OPMUPOBATDH OIIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBbIC YHHBEpPCaIbHbIE y4eOHbIe 1eiCTBUA

Ba3oBble Jjorudyeckue JelicTBUA:

e BBISBIIATH " XapaKTEPU30BaTh CYLIECTBEHHBIC MpU3HAKU
MaTeMaTH4YECKUX OOBEKTOB, MOHSATUM, OTHOIIECHUN MEX]1y TOHSITHUSIMH,
hopmMyIHpOBaThH OTIPEETICHUS TTOHSITHH, YCTaHABJIMBATh
CYILIECTBEHHBIN MPU3HAK KJacCU(PUKAIIUU, OCHOBAHUS JIsI 0000IICHUS
Y CpPaBHEHMS, KPUTEPUHU MMPOBOIUMOTO aHAIN3A;
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e BOCIpPUHUMATH, (GOPMYIUPOBATH W MPeoOpPa30OBbIBATh CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIATENIbHbIE, €IUHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHBIE;

e BBISABIATH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTUBOpEUHs] B (paKkTax, JAHHBIX, HAOIMIOJEHUAX U YTBEPKACHUSIX,
nmpeuiaratb  KpUTEPUM  JUIA  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHNIA;

e JI€JIaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, NEIYKTHUBHBIX U
VMHIyKTUBHBIX YMO3AaKJIOUYECHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKACHUM (MpsSMbIE U

OT  TOPOTUBHOIO),  MPOBOJAUTH  CAMOCTOATEIBHO  HECIIOXKHbBIE
JI0Ka3aTeIbCTBa MaTeMaTHYECKUX (akToB, BBICTPANBATh
apryMEHTAaLMIO, IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpATH CcOCOO pelieHuss yueOHOW 3aiaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB DEIICHMsI, BHIOMpATh HaWOOIEe MOAXOMSIIHNA C YIETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebcKue 1eiCTBUA:

e HCIOJB30BAaTh BOMPOCHI KaK  HCCIEAOBATEIBCKHUN  WHCTPYMEHT
no3HaHus, (GOPMYJIHPOBATH BOMPOCH], (HUKCUPYIOIINE MPOTUBOPEUUE,
npo0ieMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTH HCKOMOE U JaHHOE,
(dbopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHCHHE,

e TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIM
OKCIIEPUMEHT,  HEOOJBIIIOE  HCCIENOBAaHWE IO  YCTAaHOBJIECHUIO
OCOOCHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy cOOO0M;

e CaMOCTOSITENIbHO  (OpMyJIHpOBaTH OOOOIIEHUS W  BBIBOJBI  IIO
pe3ysbTaTaM MpOBEAEHHOTO HAONIOACHHS, UCCIEIOBaHUS, OIEHUBATH
JOCTOBEPHOCTD MOTYYEHHBIX PE3YJIHTATOB, BHIBOJOB U 0000IIEHNUI;

e TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIJIBUTATH
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATh HEAOCTATOUYHOCTh U H30BITOYHOCTh MH(MOPMAIIMH, JAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUs 3a0a4u;

e BBIOMpPATh, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIPETHUPOBATH
nHOOPMAITUIO Pa3TUYHBIX BUIAOB U (POPM IIPEICTABIICHNUS,
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e BbIOMpaTh (PopMy MpeAcTaBICHHUS HHPOPMALUU U WILTIOCTPUPOBATH
pellaemMblie 3a/la4yd CXE€MaMHM, JuarpaMMaMH, WHOM rpadukol UM uX
KOMOWHAIIMSMU;

e OIICHMBATh HANEKHOCTh MH(OPMAIMH 1O KPUTEPUSM, MPEAT0KEHHBIM
yUUTENEeM Wi CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KomMmyHukaTuBHbIE YHHMBePcaIbHble YUeOHbIe JeliCTBUS:

e BOCHpPUHUMATh U (QOPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C
YCIOBUSIMH M IIENSMU OOIICHHsI, SICHO, TOYHO, TPAMOTHO BBIpaXXaTb
CBOIO TOYKY 3pEHHS B YCTHBIX M NHUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHS TI0 XOJAY PEIICHUs 3a7add, KOMMEHTHUPOBAThH MOTYYCHHBIN
pE3yJIbTaT;

e B X0/€ OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMou
TEMbI, MPOOIEMBI, PEIIaeMOil 3a/1auM, BHICKA3bIBaTh UCH, HAIICTICHHBIC
Ha TOHUCK PEUICHHs, COMOCTAaBISATh CBOM CYXICHHS C CYXICHUSIMU
APYTUX YYacCTHHKOB AMAaNiora, oOHapyXHBaTh pPa3IUYHe U CXOACTBO
MO3UIINNA, B KOPPEKTHOW ¢opme (HopMyaupoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

e TPEICTABISITH  PE3yJAbTaThl  pELIEHUS  3aJayd, OSKCIIEPUMEHTa,
UCCJIEIOBaHUsI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUSI € Y4€TOM 3aJay Mpe3eHTaluu U 0coOeHHOCTEeH
ayJIMTOPUH;

e IMOHMMATh U  HCIOJNB30BATh  IMPEUMYIIECTBA  KOMaHIHOW U
UHAMBUIYaJIbHOM paOOThl MPHU pEIIeHUH Y4eOHBIX MaTeMaTHYeCKHX
3azay;

e TMPUHUMATH  II€JIb  COBMECTHOM  JESATENBHOCTH,  IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHON paboOThl, pacupeneisiTh BHABI padoT,
JIOTOBapUBaThCS, 00CY AAaTh MPOIECC U PE3YNbTAT paboThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXIaeHUsS, OOMEH
MHEHUSIMHU, MO3TOBbIE€ IITYPMbI M JPYTHE), BBITIOJHITH CBOIO YacTh
paboThl M KOOPJAMHUPOBATH CBOM JEUCTBUS C JPYTMMH UJI€HAMU
KOMaH/Ibl, OIICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMI MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe YUeOHbIe 1elicTBUS
Camoopranusanus:

e CaMOCTOSITENILHO COCTABIIATH IUTAH, QJITOPUTM DEIICHUS 3amadu (WiIH

€ro 4YacTb), BBIOMpATh CMOCOO peHieHUus C Y4YETOM HMMEIOLIUXCS
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pECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh M
KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOW MH(OpMAIUK.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIAQJETh CHNOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTaTa peueHuss MATEMAaTUYECKON 3a1a4u;

e IIPEABUJAECTb TPYAHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a7a4¥, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OLIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa JIEATEIBHOCTH IOCTaBJICHHOU
HeIM W YCIOBUAM, OOBSCHATh MPUYUHBI  JIOCTHDKCHHS  WIIU
HEJAOCTIDKCHUS 1€MW, HAXOAWTh  OWMOKYy, JaBaTh  OLECHKY
MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJ/IbTATDBI

K xonmy obOydenuss B 7 kiacce OOy4aroUIMiiCsl MOMYyYUT CIEIYIOIIHNE
MIPEIMETHBIE PE3yJIbTATHI:

Yucsia 1 BHIYMCICHUSA

BrlimonHsTh, codeTast yCTHbIE W MUCHMEHHBIE MPUEMBI, apu(MeTUIECKHe
JICHUCTBUS C PAIIMOHATLHBIMU YHCIIAMHU.

HaxonuTe 3HaueHWs YUCIOBBIX BBIPRXEHUH, MPUMEHSATH Pa3HOOOpa3HbIE
CrocoObl W TPHUEMBI  BBIYMCICHUS 3HAYCHUNM JIPOOHBIX  BBIPAKEHUH,
coJiep>Kamux 0ObIKHOBEHHBIE U JIECSITHUHBIE IPOOH.

[lepexoauTh OT 0J1HOM (HOPMBI 3aITUCH YHCEIT K Apyroi (mpeoOpa3oBhIBaTh
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JACTHOCTHU B OECKOHEUHYIO JACCATUUHYIO IPOOBH).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAIILHBIC YHCTIA.

OKpyrJisTh yucia.

BbINONHAT, TPUKUAKY W OLEHKY pe3yjibTaTa BBIUUCICHUN, OILICHKY
3HAUYEHUW YMCIIOBBIX BBIPAKEHUN. BBIMOMHATL ACHCTBUS CO CTENEHSIMHU C
HATypaJbHBIMU MTOKA3aTEISIMHU.

[IpumeHsTh TNpU3HAKKM ~ JIETUMOCTH, Ppa3lI0KEHHWE Ha  MHOXHUTEIU
HATypaJbHBIX YHCEIL.

Pemiate npakTHUKO-OPUEHTUPOBAHHbBIE 33/1a4l, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYHH, TPOMOPIMOHATBLHOCTRIO BEIMYHMH, MPOIEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl pElIeHHUs 3aJad C y4€TOM OrpaHUYEHUHM, CBA3AHHBIX CO
CBOMCTBaAMH paccMaTPHUBACMbIX OOBEKTOB.

AJiredpandecKkue BbIPaKeHH s
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Ucnonp3oBaTh  anreOpanvyeckyr0o  TEPMUHOJIOTUIO W CHUMBOJIMKY,
PUMEHSTH €€ B MPOIECCe OCBOCHUS YUeOHOTO MaTepuala.

Haxoauthk 3HaueHuss OyKBEHHBIX BBIPAXEHUM MPU 3aJJaHHBIX 3HAYEHUSAX
MEPEMEHHBIX.

Breimonuate npeoOpa3zoBaHMs  I[IEJIOTO0  BBIpAXEHUS B  MHOTOYJICH
MIPUBEJICHUEM MTOJ00HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BpInonHAT YMHOXXEHME OAHOWICHA HA MHOTOWIEH M MHOIOWICHa Ha
MHOT'OYJIEH, TPUMEHThH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcylmecTBIsATh PAa3I0KECHUE MHOTOUYWIEHOB HAa MHOXHUTEIU C MOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIIEro MHOXUTENsA, TPYNIUPOBKH CllaraeMbIX,
npuMeHeHUs (HOPMYIT COKPAEHHOTO YMHOKCHHUS.

[IpumensaTs mpeoOpa3oBaHUST MHOTOWICHOB IS PEIICHUS Pa3TUIHBIX
3a7a4 U3 MaTEMAaTUKHU, CMEKHBIX PEAMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTEIEHENW C HATYPAJIBHBIMU IMOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs] H HEPABEHCTBA

Pematp nvHENHBIE YpaBHEHHS C OJTHOW MEPEMEHHOM, NMMPUMEHSS ITpaBuia
Iepexoa OT MCXOAHOTO YPaBHEHHUS K pPaBHOCWIBHOMY emy. lIpoBepsTs,
SIBJISICTCS JIM YUCIIO KOPHEM YPaBHEHMUSL.

[TpumensTs rpaduyueckrie METObI MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U
UX CHUCTEM.

[ToxOupaTe mpuMepsl Map YMCEN, SBISIONIMXCS PEIICHUEM JIMHEWHOTO
YPaBHEHUS C IBYMS [IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOW TUIOCKOCTH TrpadvK JMHEHHOTO ypaBHEHHS C
JBYMsI TIEPEMEHHBIMU, MOJb3YSICh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHHUS
ypaBHEHUS.

Pemate cucrembl IByX JIMHEHMHBIX YPAaBHEHUHN C JBYMsI IIEPEMEHHBIMH, B
TOM 4ucJe rpaduyECKH.

CocraBisiTh M pemaTrh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YpPaBHEHUW 1O YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4U MOJTYyYECHHBIN pe3yJIbTaT.

DOyHKUNHA

N300paxkath Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIKE
3aJIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIE
IPOMEXXYTKHU Ha aareOpandeckoMm si3bIKe.

OrMeuaTh B KOOPAMHATHOM  IUIOCKOCTM TOYKM MO  3aJaHHBIM
KOOpJAMHATaM, CTpOUTh Tpaduku auHeHHbIX (QyHkuA. CTtpouth Tpaduk

GyHKIMU Y = [X|.
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OnuceiBaTh € NOMOILIBIO (DPYHKIMA H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBLHOCTh, BpEMsl, 00BEM pabOTHI.

HaxonuTe 3HaueHrne PyHKIMM 0 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadguueckuil cnocod NpeacTaBiIeHUs U aHaIu3a HHMopMaIuy,
U3BJIIEKaTh W HWHTEPIPETUPOBATh HHPOPMALMIO U3 TpapUKOB pealbHBIX
IIPOLIECCOB U 3aBUCHMOCTEM.

K koniy oOyuenuss B 8 kjacce oOydaromuiicss MOJYYHUT CIETYIOLIUE
MPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYHCICHUS

Hcnonb30BaTh HayaabHbIE MIPEACTABICHNS O MHOXECTBE JIEHCTBUTEIbHBIX
qyucen IS CPaBHEHMS, OKPYIJIEHUS UM BBIYUCICHUH, H300paXkaTh
JNEHCTBUTENBHBIE YMCIIA TOYKAMHU HA KOOPAWMHATHOM IIPSIMOM.

[IpumeHATs MOHATHE ApPUPMETHUYECKOrO KBaJPATHOTO KOPHS, HAXOAWUTH
KBa/IpaTHbIE€ KOPHU, UCHOJb3Yysl TP HEOOXOIUMOCTH KAJIBKYJIATOP, BBITOIHSTH
peoOpa3oBaHUsl BBIPAKECHUM, COJIEPKAUIUX KBAJAPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBa KOPHEM.

Hcnonp30BaTh 3anucu OOJMBIINX U MAJIbIX YHCET C MMOMOUIBIO JECATHUHBIX
npobeii u crereneit uncia 10.

AJiredpanyvecKkue BbIPaKeHH I

[IpyuMeHATh, TOHATHE CTENEHU C MEJNbIM [OKAa3aTeeM, BBIIOJIHITh
npeoOpa30BaHus BBIPAXKEHUH, COAEPIKALNX CTENEHH C LIEJIBIM MIOKa3aTeeM.

BhITIONTHATE TOXKIECTBEHHBIE MPE0OPa30BAHUS PAITMOHATILHBIX BBIPAKEHUN
Ha OCHOBE NpaBWJI JCHCTBUIM HaJl MHOTOWIEHAMHU U aJIreOpanvyecKUMH Jpo0simMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensTs npeobpa3oBaHus BbIpAXKEHUHN YIS PEIICHUS PAa3IMYHbIX 33724
U3 MaTEMaTUKHU, CMEXHBIX IIPEJIMETOB, U3 PEaJIbHOW MPAKTUKH.

YpaBHeHUs] H HEPABEHCTBA

Pemats nuHeiiHbIe, KBaApAaTHBIE YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHI C IByMsI IEPEMEHHBIMH.

[TpoBOANTE MpOCTENILINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpaBHEHUM,
B TOM YHCIIE C MPUMEHEHUEM rpaduyecKux MNpe/cTaBieHUul (yCTaHaBIMBATD,
UMEET JIM YpaBHEHUE WJIM CUCTEMA YPaBHEHUM pEIICHUS, €CIU HMEET, TO
CKOJIBKO, U TIPOYEe).

[Tepexoauth OT cioBecHOU (HOPMYIMPOBKU 3ajauu K €€ anredpandeckoit
MOJIETM C TIOMOILBIO COCTABJICHUSI YpPaBHEHMSI WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauyd MOJY4YECHHBIN
pe3yIbTar.
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[IpuMeHsThL CBOMCTBA YHUCIOBBIX HEPABEHCTB JJII CPaBHEHUS, OILICHKU,
pelaTh JUHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpaduyecKyl0 WITIOCTPAIIMI0O MHOXECTBA PEIICHUNA HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKUMHA

[Tonumath 1 UCTI0JIB30BaTh (DYHKIIMOHAIBHBIE MTOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYCHHUS), OMPEACIATh 3HAaUCHUE (PYHKIUU N0 3HAYCHUIO
aprymeHTa, OnpeaessaTh CBOMCTBa (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpapuku 31eMeHTapHbIX QYHKUUNA BUJIA:

y = kIx, y = X2,y = x3,y = [X|, y = VX, oIHCcBIBaTh CBOIICTBA YHCIOBOIL
dbyHkuuu no e€ rpaduxy.

K koniy oOyuenuss B 9 kJjacce oOy4aromMiics MOJYYHUT CIETYIOLIUE
MIPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BLIYUCJICHUS

CpaBHUBATH U YNOPSAIOUYMBATH PAllMOHAJIbHBIC U UPPAIlMOHATIbHBIE YUCIIA.

Breimonuare apudmernueckue ACHCTBUS C PalMOHAIBHBIMH YHCIIAMH,
coueTass YCTHbIE U TNHUCHbMEHHBIE TMPUEMBI, BBIMOJHATh BBIUUCICHHUS C
UppAIMOHATBHBIMU YUCIIaAMHU.

Haxoauth 3HayeHus cTemeHeld C 1EIbIMU TOKa3aTeasIMU M KOpHEH,
BBIYMCIISATh 3HAUEHUST YUCTIOBBIX BBIPAYKECHHUIA.

OKpyrJisiTh NEUCTBUTENbHBIC YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTta
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeliHbIe U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOSIIUECS K
HUM, POCTENIIINE TPOOHO-pAllMOHATILHBIEC YPAaBHEHHUS.

Pemars cuctembl IByX JMHEWHBIX YPAaBHEHUU C JIBYMs IIEPEMEHHBIMU U
CUCTEMbl JBYX VypaBHEHUM, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCA
JIMHEWHBIM.

PemaTe TekcTOBBIE 3adadyM alreOpandyecKuM CrocoOOM ¢ ITOMOIIBIO
COCTaBJICHUSI YpPaBHEHUSI WJIM CHUCTEMbl JIByX YpPaBHEHUH C JByMs
MIEPEMEHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM ypaBHEHUH,
B TOM YHCIIe C NMPUMEHEHHWEM TIpadUUecKuX MpeCcTaBiIeHUl (yCTaHABIMBATH,
MMEET JIM ypaBHEHUE WM CHUCTEMAa YPAaBHEHUW pPEUICHUS, €CIU HMEET, TO
CKOJIbKO, U Mpoyee).

Pemate nuHeitHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paKaTh
pelIeHre HEPAaBEHCTB Ha YMCJIOBOM MPSAMOM, 3aMHUChIBaTh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.
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Pemate cucTtembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEpPABEHCTB,
BKJIFOYAIONINE KBAJPaTHOE HEPABEHCTBO, HM300pakaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM TMPAMOM, 3aMUCHIBATh PEIICHUE C TMOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 3aa4.

DYyHKIUHA

Pacno3naBath ¢GyHKIMM H3y4eHHBIX BHUJIOB. [loKa3biBaTh CXeMaTUYECKU

pAacIoJIOKEHUE Ha KOOPJIMHATHOW IIOCKOCTH TpadukoB GyHKIUM Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=1X,y = ||, B 3aBucHMOCTH OT
3HaYE€HUU KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crtpoutb 1 u300paxkaTh cCXeMaTUYECKU rpaduKu KBaAPATUUHBIX (YHKIUMH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIMH MO UX Tpaduxam.

Pacno3naBaTe KkBaApaTHUHYIO (QYHKUUIO 10 (opmyie, HNPUBOIUTH
IpUMEPHI KBAIPATUYHBIX PYHKIUN U3 peanbHOM KU3HU, QU3HKH, TEOMETPHH.

YucsioBble M0C/I€10BATEIbHOCTH U IPOrPecCuu

Pacno3naBaTh apu(MeTHUYECKyl0 U TE€OMETPHUECKYIO MPOrpeccud Mpu
pa3HBIX CrOoco0ax 3aaHusl.

BbINONHATE  BBIYMCIIEHHMS C HKCIOJIb30BaHUEM (opMyn N-ro  ujeHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTrPECCUil, CYMMBI MEPBBIX N YJIEHOB.

N300pakath 4i€Hbl MOCIEIOBATEIbHOCTH TOYKAMH Ha KOOPAWHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCIOBBIMU MOCIEA0BATENBHOCTIMU, B TOM
yuciae 3aJayd M3 peajbHOM JKM3HM (C HCHOJIb30BAaHHEM KaJIbKYJISTOPA,
U(POBBIX TEXHOIOTHIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM uudgpoBbie
Ne i/m P Kontpoabnbie | IlpakTHyeckune (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
1 Yucna u BeIuncieHus. PalimonanbabIe o5 5 1 bubnuoreka [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
2 Anrebpandeckue BbIpaKeHUS 27 2 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHeHHs H HEpaBeHCTRa 20 2 1 https://m.edso00.ru/7f415b90
bu6moreka [JOK
4 K ) 24 2 1
OOpAMHATH! H rpaduicH. PymKin https://m.edso00.ru/7f415b90
bu6munoreka [JOK
° [ostopenne i 0Gobmenne 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 9 4
ITPOI'PAMME
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8 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM nuppoBbIe
Ne n/m P KontpoJbubie | IlpakTHueckue (1dpp )
NporpaMmbl Bcero o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
1 Uucna u Beruncnenus. Kpagparasie 15 1 1 bubmuoteka [JOK
KOpHHU https://m.edsoo.ru/7f417af8
Uwucna u Beruncienusi. CTeneHp ¢ 1eabiM bubnmoreka [JOK
2 7 1 1
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKeHHUS. 5 1 1 bub6nuoreka [IOK
KBanpaTHbii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanvecKre BEIPOKCHHS. bubnnoreka [HOK
4 15 1 1
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 1 bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 1 1 bubnmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5 1 1
YHICHHH. LICHOBHBIC HOHATIA https://m.edsoo.ru/7f417af8
Bbubnuorexa [JOK
) 4 1 1
o yHKUHH. HHCIOBEIE QyHKIHH o https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME M 0000IICHIE 6 1 bubmmorexa LIOK

https://m.edsoo.ru/7f417af8

OVPEKTOP

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMUCHIO
AHO 00 "AKALEEMUS", 3VIMAPEBA VIPVHA BUKTOPOBHA, TEHEPAJIbHbIN

15.09.23 15:08 (MSK)

CepTudukat 01ECA179006BAF558347F8E665810E87FC



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 10

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMUCHIO

AHO 00 "AKALEEMUS", 3VIMAPEBA VIPVHA BUKTOPOBHA, TEHEPAJIbHbIN
OVPEKTOP

15.09.23 15:08 (MSK)

CepTudukat 01ECA179006BAF558347F8E665810E87FC




9 KJIACC

KoJsun4vecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Koutpoasbnbie | IlpakTnyeckue
n/n NMporpaMmbIl Bcero o0pa3oBaTte/bHbIE
padoTbI padoThI
pecypchbl
1 Yucna v BeiuuciaeHus. JleicTBUTENbHBIE 9 1 1 bubnuorexa [[OK
qyucia https://m.edso00.ru/7f419d08
9 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 1 bubnuorexa [JOK
OJIHOM MepeMEHHOM https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 5 1 bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 2 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
) 1 1 1
> A 6 https://m.edso0.ru/7f419d08
bu6nuoreka [JOK
6 YucIioBbIE TTOCIEN0BATENLHOCTH 15 2 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS 18 1 bubnuoreka LIOK
3HaHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 10 5
[MPOTPAMME
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