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INOACHUTEJIBHASA 3AIIMCKA

Anre0pa sIBIII€TCS OJJHUM U3 OTMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro 00pa3oBaHUs:
OHa 00eCIeYnBAET U3yUYEHUE JPYTUX TUCHUIUINH, KaK €CTECTBEHHO-HAy4YHOT0, TaK U
TYMaHUTApHOTO LUKIIOB, €€ OCBOCHNE HEOOXOIMMO ISl MPOIOJKEHUsST 00pa30BaHUs U
B IIOBCEJHEBHOM >XM3HU. Pa3BuTue y 0O0ydYaromuxcsi Hay4YHbIX MPEACTABICHHUN O
MPOUCXOXKICHUH W CYITHOCTH alreOpandecKux aOCTpaKIUi, CIOCO0e OTpaKeHUs
MaTEMaTUYECKOM HayKOW SBJICHHM W MpPOILIECCOB B MPUPOJE U OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GopMUPOBaHNIO HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIIUICHUS, HEOOXOTUMBIX IS
aJlanTalnyy B COBpEeMEHHOM I poBoM oliiectBe. M3yduenue anreOpsl obecrieunBaeT
pa3BUTHE yMEHUsI HAOII0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUA W BBIBOJIBI, (opmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOphbl
0o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHU HCIOJb3YIOT
NEAYKTUBHbIE M WHAYKTHBHBIE pacCyXIE€HHs, OO0O0OIIEHWEe W KOHKPETHU3ALUIO,
abctparupoBanre W aHainoruto. OOyueHue anreOpe mpeanosiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSTENBHON JIEATEIBHOCTH OOYYaIOIIUXCS, MO3TOMY CaMOCTOSITENIbHOE
penieHue 3a1a4 ABISIeTCs peaau3alnei 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B crpykType nporpaMmsl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOLIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKHUE JIMHUU:
«Yucna ©  BBIUMCIHCHUS», «AnreOpandyecKkue BBIPOKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX CONEPKATEIBHO-METOANYECKUX JIMHUN
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHs Kypca, B3aUMOJACUCTBYsSI C IpYyTrUMU
ero JuHUsAMH. B xone wu3yueHus y4yeOHOro Kypca OOydaroIMMCS HPUXOAUTCS
JIOTUYECKU PACCYkKIATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3M C
ATUM B MpOTrpaMMy y4eOHOTO Kypca «AinredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TIPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHUYeCKOTO
oOpa3oBaHUsI U CIOCOOCTBYIOIIME  OBJAJEHHUIO  OOYYarOIIMMHCS  OCHOB
YHHUBEPCAIBHOTO MAaTEMAaTHYECKOro sA3bika. (CoaepxarelbHOM U CTPYKTYPHOU
OCOOCHHOCTBIO yueOHOro Kypca «AmnreOpa» SBISETCS €ro HHTErPUPOBAHHBIH
XapakTep.

Coneprxanue nuHuM «Hucna v BEIYUCICHUS» CIIY>KUT OCHOBOM ISl TallbHEUIIETro
U3YYEHUS MAaTeMAaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOyYaroUUuXcsi JOTHYECKOTO
MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHHUS TMOJb30BATHCS aNTOPUTMaMHU, a TaKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI TOBCEIHEBHOM KU3HHU.
Pa3BuTHe MOHATHS O YMCIE HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSI3aHO C
palMOHANBHBIMUA U UPPAIMOHAIBHBIMU YUCIAMH, (POPMUPOBAHUEM MPEACTABICHUIN O
JNEUCTBUTEILHOM YHCJE. 3aBEpUIEHUE OCBOCHUS YHUCIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.
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Conepxanue IByX alireOpanuecKux JTUHUNA — «AJreOpandeckue BhIPAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOydYarOIIUXCS
MaTEMaTHYECKOro anmapara, HEOOXOAMMOTO /i pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEJAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3aja4y. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus Y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT PpPallMOHAIBHBIX
BbIpaXKeHUI. AnreOpa AEMOHCTpUPYET 3HAYEHHUE MAaTeMAaTUKH Kak s3bIKa s
MOCTPOCHUS MATEMaTUYECKUX MOJIENIeH, OMHMCAaHUs MPOILIECCOB U SBICHUN PEabHOTO
mupa. B 3amaunm oOyueHuss anreOpe BXOAAT TaKXKe JalbHEWIee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOUMOTO, B YaCTHOCTH, JIJIsi OCBOEHHUSI Kypca
uHpOpPMATUKKA, W  OBJIQJICHUE  HABBIKAMH  JEAYKTUBHBIX  PaCCY>KICHUHU.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne (yHKIMOHAIBHO-TPA(QUUECKON JIMHUM HalLEJICHO Ha IMOJIy4YeHUe
0Oy4arolMMUCS 3HaHUN 0 QYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJENH IS
OMHCaHUsI M UCCIEIOBaHMS Pa3HOOOpPA3HBIX IPOLECCOB U SBJICHUH B MPHUPOJAE U
oOmectBe. M3yueHue martepuana CoCOOCTBYET Pa3BUTHIO y OOYyYalOIIMXCS YMEHUS
MCIIOJIb30BaTh PA3IMYHBIC BEIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Ipaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEICTABICHUNA O
POJIM MaTEMAaTHUKH B Pa3BUTHUU IUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax M3ydaercs yuyeOHbI Kypce «Ayredpay,
KOTOPBI BKJIIOYACT CIIEAYIOIIME OCHOBHBIE pas3fenbl conepkanus: «Yucna u
BBIUHCTICHUS», «ANreOpandeckie BBIPAKCHUS», «YPaBHEHUS W HEPABEHCTBAY,
«DYHKIUW.

Ha u3yuenne yueOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kjacce —
102 4gaca (3 gaca B Henento), B 8 kinacce — 102 yaca (3 vaca B Hezelnw), B 9 kinacce —
102 gaca (3 yaca B HezieIIO).
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COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEX0] OT OJHOM (POPMBI 3amucu Ipoodeit
K Japyroil. lIoHATHME pPAalMOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHHE, YHOPSAIOYMBAHUE
palroHalIbHBIX uKced. ApupMETHUYECKHE JEHUCTBUS C paIlMOHATbHBIMU YHCIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKK HA YaCTH, Ha IPOOU.

CreneHp C HaTypaJbHBIM IIOKa3aTeNeM: OINpEIENIeHue, MpeoOpa3oBaHUe
BBIPQKEHUI HAa OCHOBE OIpEAENCHUs, 3amuch OonpmMx uucen. llponeHTs!, 3amuch
IOPOLEHTOB B BUJE JpoOM M JpoOM B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
ITPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHOM ITPAKTHUKH.

[IpruMmeHeHne TPU3HAKOB JAEIMMOCTH, PA3J0KEHUE HA MHOKHUTENIHM HATYPaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHas! PONOPLMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

[lepemeHHBIE, YMCIIOBOE 3HAYCHHE BBIPAXKEHHS C IEpeMEHHOW. JlomycTumble
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBneHue 3aBHCUMOCTH MEXAY BEIWYMHAMHU B BHJE
¢dopmyinbl. Boeruncnenuss no ¢opmynam. IlpeoOpa3oBaHne OyKBEHHBIX BBIPaKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUjia NpeoOpa3oBaHUsl CyMM U IPOU3BEICHUN,
IpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIIaracMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OpHounensl n MHorowieHsl. CreneHb MHorousieHa. CiojkeHHe, BBIYMTAaHHE,
YMHOXXE€HHE MHOTOWICHOB. DOpPMyJIbI COKPALIEHHOIO YMHOXEHHUA: KBAaJpaT CyMMBI U
kBagpar pasHocth. DopMyna pa3HOCTH KBaaparoB. PasiiokeHHe MHOTO4YICHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOW, YHCIO KOPHEN JIMHEWHOTO
YpPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHUN. COCTaBIEHHE YpPAaBHEHUU IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIluneiiHoe ypaBHEHHE C JBYMsl NEpeMEHHbIMH U ero rpaduk. Cucrema ABYX
JUHEHHBIX YpaBHEHUHN C IBYMs IEPEMEHHBIMH. Perenne cucteM ypaBHEHUN CIIocOOOM
MOACTAaHOBKU. [[puMepsl pelieHns: TEKCTOBBIX 3a/1a4 C TIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKUNHA

Koopaunara Toukm Ha npsmon. YucinoBble NpOMEKYyTKH. PaccrosHue Mexnay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyrosbHas cucrema KoopauHat, ocu Ox u Oy. Abciucca U opauHaTa TOYKH
Ha KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukos, 3agaHHbIX (opmynamu. UteHue
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rpadukoB peanbHbIX 3aBucuMocte. [lonarue ¢pynknuu. ['padux ¢pynkmun. CpoiicTa
byuknuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢pynknum y = |x|. ['paduueckoe
PEIIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb wu3 uwucna. [loHarue o0 wuppanuoOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOMMKEHUS HPpalUOHATBHBIX uucen. CBolcTBa apU(PpMETHUECKUX
KBaJIpaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYUCJIEHUSAM. [{eiCTBUTEIbHBIC YUCIIA.

Crenensp ¢ 1enpIM nokaszaTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJire0panvecKue BbIPAKEHUS

KBagpaTHbIil TpEXUIEH, pa3noKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi 1podu. CroxeHue,
BbIUUTAHUE, YMHOXEHHE, JeJeHue anreOpandyeckux napoOed. PanumonanbHbie
BBIPAKEHUS U UX NpeoOpa3zoBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCS K JMHEWHBIM M KBagpaTHbIM. [Ipocreiimme
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

I'padmyeckass uHTEpHnpeTanyss ypaBHEHUH C JBYyMs MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpPaBHEHUM C JBYMs IiepeMeHHbIMU. [Ipumepsl pemeHns cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMs IE€PEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucmoBble HEPABEHCTBA M UX CBOWCTBA. HepaBEeHCTBO C OJHOW IEPEMEHHOU.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JINHEITHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

DOYyHKIUU

[Tonsitue dynkuuu. O6MacTh OMpEAENICHUS U MHOKECTBO 3HAUYCHHM (PYHKIUU.
CriocoObl 3a1anus QPyHKITUH.

I'padux bynkuuu. Yrenne cBoiicTB pyHkuu no e€ rpaduky. [Ipumeps! rpadukon
(GyHKLMIA, OTpaXKaIOIIUX pEeAIbHBIE MPOLECCHI.

OYHKIMK, OMNHUCHIBAIONIME TPSIMYI0 H  OOpaTHYI0  MNPONOPLUOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. OyHKuuK y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pElLIEHNE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KIIACC

Yucja v BLIYUCJICHUA
PammonanpHbie uHMcaa, WppalMOHAIBHBIC YHCIA, KOHCYHBIE W OECKOHEUYHBIC
necAaTudHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIa KaK
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OECKOHEUYHBIE JAECATUYHBIE ApoOH. B3auMHO O0AHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEINIBHBIX YMCET U KOOPIAUHATHOU IPSIMOM.

CpaBHeHHME  JEHUCTBUTENBHBIX  4YHCeNl, apu@MeTHYecCKue  JEeUCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl 0OBEKTOB  OKpYKalOLIEro MHpA, JIUTEIBHOCTh MPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnmxEHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTh MpuOIMAKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBagpaTtHoe ypaBHeHme. Pemienue ypaBHEHMH, CBOJSIIMXCA K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelleHUs YpaBHEHUU TPETbEW M UYETBEPTOU
CTEIIEHEU Pa3JI0’)KEHUEM HAa MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUU. PerieHune TEKCTOBBIX —3aaay
anreOpanyecKuM METOJIOM.

VYpaBHeHue C JByMs NEpEeMEHHBIMU M €ro rpaduk. PemieHune cucteM IBYyX
JVHEWHBIX YpaBHEHHUHM C IBYMs II€pEeMEHHbIMU. PerieHue cucreMm IBYX ypaBHEHWH,
OJTHO W3 KOTOpbIX JIMHEWHOEe, a Jpyroe — BTOpoM creneHu. ['paduueckas
MHTEPIIPETaLsl CUCTEMBl YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. Pemenune cucrem
JUHENHBIX HEPABEHCTB ¢ OJHOM nepemMeHHoii. KBanpaTHsie HepaBeHcTBa. [ paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. Ilapaboma, KoopauHaThI
BEPIINHBI 11apadoIIbl, 0Ch CAMMETPHUH MapaboJIb.

Ipadukn byskumii: y = ky, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| n ux
CBONCTBA.

YucoBble 10CJIe10BATEILHOCTH U IPOrPeccun

[loHsiTME YMCIOBOM  MOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOH hopMyIioi U PopMyJIoi 1-T0 YIeHA.

Apudmernueckass W reomeTpuueckas mnporpeccud. PopMynbl n-TO  4JeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX 71 YICHOB.

N3o0pakeHne wWieHOB apu(PMETHIECKON U T€OMETPUIECKON TPOTrPECCHi TOUKaMu
Ha KOOPJMHATHOM TIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUMAIbHBIM pocT. CIOXKHBIC

IMPOLICHTEI.
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IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUU NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON

ACATCIBbHOCTH,
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6) ¢usuueckoe Bocnutanue, GopMHpPOBaAHHE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenpl, IUIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICICHUs]  TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YacCTHbIE U OOIIue,

YCIIOBHBIC,
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e BBISBIATH  MAaTEMATHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3zbupaTh IOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbHO HECIIOKHBIE J10KAa3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBAThb HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOIAIUNA C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY HECIIOKHBIM
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

e CaMOCTOSITEIIHLHO (HOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI TIO pE3ysIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €T0 PAa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBISBIATh HEAOCTATOYHOCTb M M30BITOUHOCTH HMHGPOPMAIUU, JAHHBIX,
HEOOXOIMMBIX JJIsSl PEIICHUS 3a/1auu;

e BBIOMpATH, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPHPETHUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BBIOMpaTh (GOpPMY TMpEACTaBICHUS WHPOPMAIUA € WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

e OIGHUBATHh HANEKHOCTh HHPOPMAIMHU IO KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS:
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e BOCOPUHUMATH M (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 33]1a4yi, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

e B X0J¢ 00CYKJeHHs 3a7]aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIAaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIuUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;

e IMPEACTABIATH  PE3yJbTATHl  PEIICHUS  3aJayd,  DKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

e IIOHMMAaTh W  HCIOJB30BATh  [PEUMYIIECTBA  KOMAHJIHOH M
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

e TIPUHUMATH LIETb COBMECTHOM NI€ATENbHOCTH, INIAHUPOBATh OPraHU3aALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e YyYAaCTBOBaTh B TPYINIOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (WM €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

e BJAQJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA THpolecca u
pe3ysbTara penieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOATENHCTB, HAWJEHHBIX OIIHMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IOCTABJIECHHON LEIU
U YCIIOBUSIM, OOBSICHATD NPUYUHBI TOCTH)KEHUS WM HEIOCTHXKEHUS LIETH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUS

BremmonHsATh, codeTas yCTHbIE M MHUCHMEHHBIE MPHEMBI, apU(METHUECKHUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE ACUCTBUSA CO CTENEHSAMHU C HATypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsl MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 33]a
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.
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YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
[epexo1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, sABisieTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JWHEWHOIO YpaBHEHHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemats cuctemsl IBYX JINHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHUE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbL, 3aIIMCHIBATH YUCIIOBbIE IIPOMEKYTKHU Ha
anredpanyeckoM si3pike. OTMeuYaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH IO
3aJIaHHBIM KOOpJIMHATaM, CTPOUTh Ipadpuku TMHEHHbIX GyHKIMA. CTpouTh rpadux
byHKIMn y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJWUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHune ¢QyHKUMM TO 3Ha4YeHH0 e€ aprymenrta. [loHumars
rpaduyueckuii croco0 MpeaCcTaBieHUsS W aHaiu3a HHQPOpPMAlUU, H3BIEKATh U
UHTEpIpeTUpOBaTh MHGOpPMaLMI0 U3 TrpapuKOB pealbHbIX MPOLECCOB U
3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHUSI, OKPYTJICHUS! U BBIYUCIEHUH, U300paxkaTh NEUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.
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Hcmonp30BaTh 3aMucH OOJIBIIMX M MAJIBIX YHCENT C TTOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXKIECTBEHHBIE MPEOOpPA30BaHMs PANMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJIE C IPUMEHEHUEM T'pauUECKUX MpeACTaBICHUN (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBIICHHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHHUI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHUNA HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 37€MEHTapHBIX (QYHKIMA BUAA:

y =k/x, y=x2,y=x3,y = x|, y = VX, ONHCHIBATh CBOWCTBA YHCIOBO}i
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIILHEIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.
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Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHHUIA.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiath NHUHEHBIE W KBaJApaTHbIC YpPaBHEHUS, YPaBHEHHUS, CBOJSIIUECST K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWMHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbIE HEPaBEHCTBA, KBAJIpAaTHbIC HEPABEHCTBA, H300pakaTh
pelIeHre HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH
pacmnoiokeHre Ha KOOPJIMHATHOM IUIOCKOCTH TpadukoB QPyHKIUN Buga: y = kx, y
=kx+b y=kixy=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaueHU Kod(uIMeHToB, omnuckiBaTh CcBoicTBa (GyHKIMA. CTpouth u
U300pakaTh CXEMAaTUYeCKH TpaduKu KBaApaTUYHBIX (QYHKIUNA, OMUCHIBATH
CBOMCTBAa KBaJpaTW4yHbIX GyHKIMA 10 wuX rpadukam. Pacmo3HaBath
KBaJpaTUYHyI0 (QYHKIUIO 10 Qopmysie, TPUBOAUTH MNPUMEPHI KBaIpPaTHUHBIX
GyHKUMNA U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCU U

Pacno3naBaTh apuMeTHUecKyr0 U T€OMETPUYECKYIO MPOTPECCUU TIPHU Pa3HbIX
criocobax 3ajaHusl. BBITONHATH BBIUMCICHUS C HWCIOJIB30BaHUEM (OpMYT n-TO
YiIeHa apu(PMETHYECKOM M TeOMETPUUYECKOW MPOTPECCUi, CYMMBI MEPBBIX N
yjieHOB. M300paxkaTh 4Wi€HbI MOCJIENIOBATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN
IJI0CKOCTH. PemaTek 3a1auu, CBSI3aHHbIE C YMCIIOBBIMU MOCIIEIOBATEILHOCTIMH, B
TOM 4YHCJE 33Ja4yd W3 pealbHON JKH3HU (C MCHOJB30BAHUEM KaJbKyJIATOPA,
IU(POBBIX TEXHOJOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaundecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m Kourpoubnbie IIpakTHyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucia u BeIUKCIICHUS. PalinoHaibHbIE 75 ) bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpanyeckue BbIpaKeHUs 27 2 hitps:/m.cdsoo.ru/7f415590
bu6mmorexa [IOK
3 YPABHCHHUS! 1 HEPABEHCTBA 20 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmarer n rpagux. Oyniim 24 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> ToTopenne u 06odmennue 6 2 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11
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8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
K 1 1
1 Uucna u Beruncnenus. KBagparasle KopHU 5 https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 1 bu6mmorexa [IOK
[10Ka3aTeyIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKCHUS. 5 1 bubnnoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuoteka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 y 13 1
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 2 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 1 hitps://m.cdsoo.rw/7f417af8
bu6mmoreka [JOK
1
8 PyHKIMH. OCHOBHBIC IOHATH > https://m.edsoo.ru/71417af8
bubmuorexa [JOK
. 1
? DyrKumn. HucioBbIe GyHKIMH ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpEHHE 1 0000uIeHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0
[okymeHT co3gaH B anekTpoHHon copme. Ne 6H o1 27.03.2024. NcnonHutens: Apynnud A.A. 0 INEKTPOHHbIA

Ctpanuua 16 u3 18. Ctpanuua cosgara: 27.03.2024 13:18 =¥ TATAPCTAH


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

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/mm Kourpoububle IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
| Uucna u BerunciieHus. JlelicTBUTENbHEIC 9 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOU TIePEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 ) bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bub K
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hgpjsl:l;l/(;lri;asﬁ).oru 176419408
bu6mmoreka [IOK
5 o 16 1
YR https://m.edsoo.ru/7£419d08
bu6 OK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 2 hgp::jl /(;ITLC;ZCI;LN 78419408
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 13 ) bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0

[okymeHT co3gaH B anekTpoHHon copme. Ne 6H o1 27.03.2024. NcnonHutens: Apynnud A.A.

Ctpanuua 17 u3 18. CtpaHuua cosgara: 27.03.2024 13:18

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Jluct cornacoBaHus k gokymeHTy Ne 6H oT 27.03.2024
Wuuumatop cornacosanus: ApynnuH UN.W. OQupektop
CornacoBaHue nHnyumpoBaHo: 27.03.2024 13:20

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Apynnux NN, 27.03.2024 - 13:20
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