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IHHOACHUTEJIBHASA 3ATINCKA

Anrebpa sBIsIeTCS OJHUM M3 OTOPHBIX KypCOB OCHOBHOTO o0miero oOpa3oBaHHs: OHa
OGCCHC‘H’IB&CT HU3YUYCHHC APYIrux JUCHUIIIIMH, KaK €CCTCCTBCHHO-HAYYHOI'0, TAK U TYMAHUTAPHOI'O
[IUKJIOB, €€ OCBOCHHE HEOOXOJWMO ISl MPOJOJKEHHsT 00pa30BaHUS U B MOBCEJHEBHOM KU3HH.
Pa3Butne y oOywaroumuxcs Hay4dHbIX IPEICTaBICHUM O TNPOUCXOKIECHUUM U  CYLIHOCTH
anreOpandeckux aOCTpakIuii, crmocode OTpPaKEHUS MaTeMaTWYeCKOH HAyKOW SBICHHUA U
MPOIIECCOB B TPUPOJAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWU W B MPAKTUKE CIIOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS U KAueCTB
MBIIIUICHUS, HEOOXOIMMBIX JJIA aJanTalid B COBpeMEHHOM LudpoBoM obOmectBe. M3ydenue
anreOpbl oOecTieyBaeT pa3BUTHE yMEHHs HAOIIONaTh, CPaBHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTHU MBIIIJICHUAA, CIIOCOOHOCTH APryMCHTHPOBAHHO 000CHOBBIBAThL CBOU
NEeUCTBUS U BBIBOJIBI, (JOPMYIHpPOBaTh yTBep:kaAeHUd. OcBoeHue Kypca anredpbl oOecrieunBaeT
Pa3sBUTHUC  JIOTUYCCKOI'0  MBIIIJICHUA 06yqa}01111/1xca: OHU HCHOJB3YIOT JACAYKTUBHBIC U
WHAYKTHBHBIE PAacCyKACHUs, 000OIIeHNEe M KOHKPETHU3alHio, a0CTparupoBaHHE ¥ aHAJOTHIO.
OOyuenue anreOpe mpeArnojaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOATENBHON NIeATEThHOCTH
oOyJaromuxcs, TIO3TOMY CaMOCTOSATENBHOE peIIeHWe 3ajad  sBISIETCS — pealln3aluei
ACATCIIBHOCTHOI'O MpUHIWIIA 06y’~IeHI/I$I.

B cTtpykrype mporpammbl ydeOHOTO Kypca «Amnredpa» ajis OCHOBHOTO 00IIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKHE JIMHUK: «YWCina W BBIYUCICHHS,
«Anredpanyeckue BBIPAKCHUS», «YpaBHEHHS W HepaBeHCTBa», «DyHkuum». Kaxkmas u3 sTHx
COJZIepKATEIbHO-METOIMICCKUX JIMHUH pa3BUBaeTCS Ha MPOTSDKEHUHM TPEX JIET M3y4YEeHUsl Kypca,
B3aMMOJICHCTBYS C APYIUMH €ro JHUHHSIMHU. B Xoze m3ydeHus y4eOHOro Kypca OOydarommMcs
MPUXOJIUTCS JIOTHIECKH PACCYKAATh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M C
3THM B TMpOrpaMMy Yy4eOHOro Kypca «AnreOpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIHME OBJIAJICHUIO 00YUYaIOIIMMUCS OCHOB YHHBEPCAIHLHOTO MaTEMATHUECKOTO SI3bIKA.
ConepkaTenbHOW M CTPYKTYPHOUW OCOOCHHOCTBHIO y4eOHOTO Kypca «Ajredpay» SBISICTCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanue nuHUM «YuClia WM BBIYUCICHHS» CIY)KUT OCHOBOH ISl JajbHEUIIETO0 HM3Y4CHUS
MaTeMAaTUKH, CIIOCOOCTBYET  pa3BUTHIO y  OOy4aromMXCs  JIOTHYECKOTO  MBIIUICHUS,
(OpPMUPOBAHHIO YMEHHSI IOJIb30BAThCS AITOPHUTMAMH, a TaKXKE MPHOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX JUIS TOBCEIHEBHOW XW3HU. Pa3BUTHE MOHATHS O YHUCIE HAa YPOBHE
OCHOBHOTO 00IIero oOpa30BaHUsI CBSI3aHO C PAIMOHAIBHBIMA M UPPAIIMOHAIBHBIMU YHUCIIAMH,
(dbopMUpOBaHHEM TMPEICTABICHUA O JEHCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHHS YHCIOBOU
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue IByX alreOpanvecKux JHHUNA — «ANreOpanyecKre BBIPRKCHUS» U «YPaBHCHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBaHUIO y OOYJAIOIIMXCA MAaTEMaTHYeCKOrO arapara,
HEOOXOJMMOTO Il  pEIIeHHs] 3aJad MaTEeMAaTUKH, CMEXHBIX TMPEIAMETOB U MPAKTHUKO-
OpUEHTUPOBaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUs Y4YEOHBINH Marepua
TPYIIUPYETCS BOKPYT PAallMOHAIBHBIX BBIPAKCHUH. AJjreOpa JIEMOHCTPUPYET 3HAYCHHE
MaTeMAaTUKH KakK s3bIKa JUIsI MMOCTPOCHUS MAaTEMAaTUYECKUX MOJEJCH, OMUCAHHs IMPOIECCOB W
SIBIICHUI peaibHOro MUpa. B 3amaum oOydeHus anreOpe BXOAAT TaKXKe NaJbHEHINee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOJUMOrO, B YAaCTHOCTH, JUII OCBOCHHS Kypca
nHGOpPMATUKKA, W OBJIQJICHUE HaBBIKAMU JCAYKTUBHBIX paccyxjaeHuii. [IpeoOpazoBanue



CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copnepxxanne (QyHKIMOHAIbHO-TPa)UUYECKON JIMHUHM HAIEIEHO Ha MOJYy4YeHHE OOY4aroIUMUCS
3HAHWNA O (PYHKIUSAX KaK BaXHEHIICH MAaTeMaTUYeCKOW MOJENU NI OTMMCAHUS M UCCIICIOBAHUS
pa3HOOOpa3HBIX TPOLIECCOB W SIBICHUH B mpupoae © oOmecTtBe. M3ydeHue wmatepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYarONIUXCS YMEHHS HCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC
CpeAcTBa s3bIKA MaTEMAaTUKU — CJIOBECHBIC, CHMBOJIMYECKHE, I'paduiecKkue, BHOCHUT BKIAJI B
(dbopMupoBaHHE IPEACTABICHUN O POJIM MATEMATHKH B Pa3BUTHU [IUBIJIM3AIMH U KYJIBTYPHI.
CornacHo ydeOHOMY IIaHy B 7-9 Kiaccax M3ydaercsi ydyeOHBIH Kypc «AnreOpa», KOTOPBIHA
BKIIIOYAET CIEAYIOIIME OCHOBHBIE pasfenbl conepxaHus: «YUYucia W BBIYUCICHHS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha n3yuenne yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce — 102 vaca (3 vaca B
Heqeno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 gaca B HeJenio).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Ymncna v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC M JECATHYHBIE, MEPEXO] OT OJHOW (OPMBI 3alUCH APOOEW K APYroi.
[lonsiTHE panMOHANBHOIO 4HMCia, 3alUCh, CPABHEHHE, YHNOPSIOYMBAHME DPALMOHAJIBHBIX YHCEN.
Apudpmernueckue IEHCTBHS C pallMOHAIBHBIMU YicIamMu. Penienne 3aqad u3 peabHON MPaKTHKH
Ha 4acTH, Ha JIpoOHu.

CreneHb ¢ HaTypaJbHBIM TOKa3aTEJIEM: OIpEeNiCHHEe, MPeoOpa30BaHNe BBHIPAKCHUN HA OCHOBE
ompe/eNieHus], 3auch 00JbIINUX YKcen. [IpoleHTsl, 3anuch NPOLIEHTOB B BUE ApOOHU U IpoOH B
BHJIE TIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4X HA IPOLIEHTHI, PELICHHE 3a/1a4 U3 peaIbHOM MPAKTUKH.
[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPAJIbHBIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHHs

[lepemenHble, 4YHUCIOBOE 3HAYECHHE BBIPAKEHUS C TNEpEeMEHHOW. JlomycTuMble 3HA4YeHUSA
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKY BEIMYMHAMU B BUJE popmyibl. Berancnenus
no ¢opmynam. [IpeoOpa3oBaHre OYKBEHHBIX BBIPRXKEHUH, TOKJIECTBEHHO PAaBHBIE BbIPAKEHMS,
npaBuiia npeoOpa3oBaHUsl CyMM M MPOMU3BEICHH, MpaBuia PacKpPhITUS CKOOOK W TPUBEACHUS
MOJIOOHBIX CIIaracMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.

OpHounenbsl W MHorowieHel. CreneHb MHoOrowieHa. CJOKE€HHE, BBIYMTAHUE, YMHOXKECHHE
MHOTO4YJIEHOB. POpMyINbl COKPAIlEHHOIO YMHOXKEHHs: KBagpaT CyMMBbl M KBajpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, TpaBuUja MpeoOpa3oBaHUsS YPaBHEHUS, PaBHOCUIBHOCTh
YpaBHEHUU.

JluHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIO KOPHEH JIMHEHMHOrO ypaBHEHHUS, PEUICHUE
JMHEWHBbIX ypaBHeHHH. COoCTaBiIeHUE YPAaBHEHUI 10 YCIOBUIO 33/1a4i. Pelenne TeKCTOBBIX 3a/1a4
C IOMOILIBIO YPABHEHUH.

JluneiiHoe ypaBHEHME C JByMS IepeMeHHbIMH U ero rpaduk. Cucrema JBYX JHMHEWHBIX
ypaBHEHUH € JBYMsl II€peMEHHbIMHU. PelieHune cucTeM ypaBHEHHIl CcHOcoO0M MOJICTAHOBKH.
[IpuMepsl penieHust TEKCTOBBIX 3a7a4 € TOMOILbIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunara Toukn Ha npsiMoil. YucnoBble MPOMEXYTKU. PaccrosiHne Mexay AByMsi TOUKaMu
KOOPAWUHATHOM MPAMOHA.

[IpsmoyronpHas cuctema koopauHaT, ocu OX u Oy. AbGcumcca W opauHaTa TOYKH Ha
KoopauHATHOU miockoctu. [lpumepsl rpadukoB, 3amaHHbIX GopMynamu. UrteHue rpadukos
peanbHbIX 3aBUcUMocTel. [lonsatre Gpynkiuu. I'paduk ¢pynkunu. CpoiictBa ¢pyHkuuit. JInnelnas
¢byukuus, eé rpaduk. I'paduk Gpynkimu y = |X|. ['paduueckoe pelieHne THHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yuciyia 1 BBIYHCTICHAA



KBanpatHslii kopenb u3 yncina. [Tonstue 00 uppanroHaabHOM Yuciie. JlecaTHuHbIe TPUOTMKEHUS
UppanroHaIbHBIX unces. CBOHCTBa apu(METHUECKHX KBaJIpAaTHBIX KOPHEH W WX MPUMEHEHHE K
peoOpa30BAHUIO YHCIIOBBIX BHIPAKEHUH U BHIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIA.

Crenenb c 1eJIbIM TIOKa3aTenieM U e€ cBoiicTBa. CtaHgapTHas 3alKucCh YUCHA.

AJaredpanyeckue BbIpaKeHHs

KBanpatublil TpE€XusieH, pa3aoKeHUE KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas qpoOb. OCHOBHOE CBOMCTBO anreOpamueckoil npoou. ClioskeHHe, BBIYHTAHUE,
YMHOKEHUE, JeJeHue anreOpanueckux JpoOeil. PamnuoHanbHblE  BBIpaXEHHS M UX
npeoOpa3oBaHue.

YpaBHeHus1 U HepaBeHCTBA

KBanpartnoe ypaBHeHue, popmyna KOpHEW KBaJapaTHOro ypaBHeHMs. Teopema Buera. Pemenue
YpaBHEHUMH, CBOJAALIMXCA K JIMHEMHBIM M KBaApaTHbIM. llpocTteiiiue IpoOHO-panMoHaIbHbIE
YpaBHEHHUS.

I'padmueckas uHTEepnpeTanusi ypaBHEHUH C JBYMsl TEPEMEHHBIMH W CHCTEM JIMHEHWHBIX
YPAaBHEHUH € JBYMS IIEpEMEHHBIMU. [Ipumeps! peleHns CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMsI
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBAa M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INepeMeHHON. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHelHble HEpaBEeHCTBA C OAHOW nepeMeHHOW. CHCTeMBbl JIMHEWHBIX HEPaBEHCTB C
OJIHOW ITEPEMEHHOM.

D yHKUUHA

[Tonsarue dpyakuun. O6GMacTh onpeneaeHrus 1 MHOKECTBO 3HaUeHUN (yHKIuH. CriocoObl 3a1aHus
GyHKIIHH.

I'padux pynkmuu. Urtenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumepsr rpadukoB QyHKIINH,
OTpaXkaroIlUX peabHbIE IPOLIECCHI.

OyHKIMH, ONUCHIBAIOLIME MPSIMYIO U OOpaTHYIO MPONOPLUOHATIbHbBIE 3aBUCUMOCTH, UX TPaQUKH.
Oyukrmn y = X2, y = X3, y = VX, y=|x|. ['padudeckoe peleHne ypaBHEHHIT U CHCTEM YPaBHEHHIA.
9 KJIACC

Yucia 1 BBIYUCICHHUSA

PanmonaneHble yKcna, uppaloHaibHble Yhclia, KOHEYHbIE U OECKOHEUHBbIE AECATUYHBIEC IPOOHU.
MHOK€eCTBO JEHCTBUTEIBHBIX YHCEIN, NEHCTBUTEIbHBIC UYMCIA KaK OECKOHEYHBIE NECSATHYHBIC
npobu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX UYHCEN U
KOOPAWHATHOM MPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEN, apu(MeTHIecKre IEHCTBUS C IeHCTBUTEILHBIMH YHCIAMU.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[TpubnmxEéHHOE 3HaYEHNE BEITMYMHBI, TOUHOCTh NMpuOmmxenus. Oxpyrnenue yucen. [Ipukuaka u
OLICHKA Pe3yJIbTATOB BBIUMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellleHne ypaBHEHHH, CBOAAIIUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMH, CBOASIIMXCA K KBagpaTHbIM. bukBaapaTHoe
ypaBHeHHE. [IpuMepsl pelieHust ypaBHEHUN TPETbEW M YETBEPTOM CTENEHEM Pa3IOKEHHEM Ha
MHOUTEIIN.

Pemenne apoOGHO-pallMOHANbHBIX ypaBHEHUH. PelieHHe TEKCTOBBIX 3ajlad airedpanyecKum
METOJOM.



VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMHU U €ro rpaduk. Pemenune cucteM IByX TMHEHHBIX YpaBHEHUI ¢
JIBYMs IIEpEeMEHHBIMU. PeleHne cuctem IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a Apyroe
— BTOpO# crenenu. I'paduyeckas nHTepnpeTanys CHCTEMbl YPaBHEHUH C IBYMS TIEPEMEHHBIMH.
Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CIocoOOM.

Yucnossle HEPaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON. Penienue cucreM JIMHENHBIX HEPABEHCTB
c omHoi mepemeHHo#. KBamparHbsie HepaBeHCTBa. I 'paduueckas MHTEpIIpeTalusi HEPABEHCTB U
CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

DyHKUUHA

Ksanparnunas ¢ynkmnms, e€ rpaduk u coiicta. [lapabosna, KOOpAWMHATHE BEPIIMHEI 11apaboJIb,
OCbh CHMMETpPHH 1apadoIbl.

Ipaduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

YuciioBbIE M0CJIE10BATEIBHOCTH U MIPOTPECCUH

[lonsiTHE 4YHMCIIOBOM MOCHEAOBATENbHOCTH. 3aJaHUE I[OCIEJOBATEIbHOCTH PEKYpPPEHTHOM
dbopmyroit u popMysoi N-To UeHa.

Apudmernueckas U reomerpuueckas mnporpeccuu. dopmynsl N-ro uigeHa apupMeTHUYECKOH U
F€OMETPUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N300paxkenne wieHOB apu(pMETHUYECKOW M TE€OMETPUYECKOM Mporpeccuii TouykaMHu Ha
KOOPAMHATHOW MJIOCKOCTH. JINHEWHBIN U SKCTOHEHIMAIBHBIN pOCT. CII0KHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  MporpaMMbl  ydeOHOro  Kypca  «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY W HACTOAIIEMY POCCHUCKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKECHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIbI,
K MCTIOJIb30BaHUIO ATUX JIOCTHXKCHUH B APYTHX HAyKax U MPHUKIAJAHBIX cepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTENM TpakJaHWHA M peaju3allud €ro Ipas,
MPEACTABICHUEM O MaTEeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPakKTAHCKOTO 0OIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ATHYECKUX TPOOJIEeM, CBS3aHHBIX C TMPAKTHYECKUM MPUMEHEHHUEM JIOCTIKCHUM
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTUYeCKOH
HaIpaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MATEMaTHYECKOTO 0Opa3oBaHMs Ha MPOTSHKEHHH BCEH
KU3HHU IS YCIIEITHOM MpoeCCHOHATBHON NEATENHPHOCTH U PAa3BUTHEM HEOOXOJAMMBIX YMEHHH,
OCO3HAHHBIM BBEIOOPOM U MOCTPOCHUEM HMHANBHUIAYATLHON TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaAHME:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MAaTEMaTHUUECKHX OOBEKTOB,
3a7a4, pEeIIeHUH, pacCyXICHHI, YMEHUIO BUIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B ACSITCIHPHOCTA HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS 4YeJIOBEKa, MPUPOJIbI W OOIIeCTBa, MOHUMAaHUEM MaTeMaTHYECKOM
HayKd Kak cepbl 4eJIOBEUECKOMN JEATEILHOCTH, 3TAIOB €€ Pa3BUTH U 3HAUUMOCTH VISl PA3BUTHS
UMBUJIM3AIMU, OBJIAJICHUEM SI3IKOM MATEMAaTUKH U MAaTEeMaTHYECKOW KYJIbTYpOil Kak CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM MPOCTEUIIMMHU HaBbIKaMHU UCCIIEI0BATEIBCKOU JIEATEIIbHOCTH;

6) d¢musuyeckoe BocnMTaHWe, (POpPMHMPOBAHHE KYJbBTYPbl 310POBbSI U 3MOLHOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO TMPUMEHSATh MaTEMAaTMYECKUE 3HAHUS B HHTEpPECaxX CBOETO 370POBbS, BEACHUS
3I0pOBOro o0Opa3a >KU3HHU (370pOBOC MUTaHUE, COATAHCHPOBAHHBIN PEKUM 3aHATHH WU OTAbIXA,
perynspHas gu3ndeckas aKTHUBHOCTB), C(OOPMHUPOBAHHOCTBHIO HaBBIKA pedrexcuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpUEHTAallel Ha MNpUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWW M pelleHHs 3aJad B 001acTu
COXPaHHOCTH OKpYXKalIled cpeapl, IUIAaHUPOBAaHUS IOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEICTBUIM NJIs1 OKpYKaloleil cpefpl, 0OCO3HaHHWEM TI00aTbHOTO XapakTepa SKOJOTHYECKUX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOJAHOM Cpe/bl:

FOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEACNEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JESITEbHOCTh, B TOM UYUCIE YMEHUE YUYUTHCS Y APYIHX



JIo/Ied, PUOOpETaTb B COBMECTHOM NESTEIHLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLUU W3
OIIBITA IPYTUX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4YHcie POPMYIUPOBATH UJICH, TOHATHS,
THIOTE3bl 00 00BEKTaxX M SBICHHUSIX, B TOM YHCJE paHee HEM3BECTHBIX, OCO3HABATh JEPHIIUTHI
COOCTBEHHBIX 3HAHUW I KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMI0, BOCTIPHHUMATh CTPECCOBYIO CHTYAIHIO Kak
BBI30B, TpEOYIOIIUI KOHTPMEpP, KOPPEKTUPOBaTh NPUHUMAEMbIEe pEHICHHS | JCHCTBUS,
(dbopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Bba3oBble jornueckue qelcTBU:

o BBIABJIATE MW XapaKTCPHU30BaTh CYHICCTBCHHLIC IIPHU3HAKHW MAaTCMAaTHUYCCKUX O6T)GKTOB,
MOHATHM, OTHOLIEHWM MEXAy MOHATUSAMH, (GOPMYIUPOBATH  OMNpPENENCHUS  TOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KJIaCCU(PUKAIUA, OCHOBAHHS [UIi OO0O0OIIEeHUS |
CpaBHEHU:A, KPUTEPUH IIPOBOAUMOI0 aHAIIN3A;

° BOCIIPUHUMATh, (GOPMYIHPOBAaTH U MpeoOpa3oBBIBATH CYXKACHUSA: YTBEpIAUTEIbHbIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 061111/1e, YCJIOBHEIC,

L BBIABJIATE MATEMATUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3U M IPOTUBOPCHUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeaiaratb KpUTCpHUUN JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

J JieNiaTh BBIBOJBI C HCHOJB30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

. pa3buparh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEP)KAEHUN (MpsSMbIe U OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTeIbCTBa MaTeMaTUUECKUX (PaKTOB, BBICTPAUBATh
apryMeHTaluio, TMPUBOJAUTH MPUMEPhl M KOHTPOPUMEPHl, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

J BBIOMpATH CIIOCO0 perieHus yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

J WCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUIT MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOMPOCHI, (GPUKCUPYIOLINE IPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSTENBHO YCTaHABIUBATh HCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

. MPOBOJUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY HECJIOXKHBIA OSKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAHUE [0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Y CO0OI;

. CaMOCTOSITENIBHO (OPMYTUPOBATH O0OOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOO/ICHUS, UCCIIeI0OBAHMUs, OIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX Pe3yJbTaTOB, BHIBOJOB U
0000I11IEeHMI;

. MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MMPOIIECCA, a TAK)KE BBIIBUraTh MPEAINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undpopmanueii:

. BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(DOPMAINH, JaHHBIX, HEOOXOIUMBIX s
pelieHus 3a1a4uu;



o BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHHUS;

J BbIOMpaTh (QopMy mpeacTaBieHUs WHGOPMAIMM U HIUIIOCTPUPOBATH pEIIaeMble 3adadyH
CcXeMaMu, JuarpaMMaMu, UHOU TrpaduKoi U X KOMOWHAIUSIMU;

J OIICHUBATh HANE&KHOCTh HH(DOPMAMHM IO KPUTEPUSM, TPEIUIOKEHHBIM YUUTEIEM WU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe elCTBHUS:

J BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSMU H IEISAMU
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M THCBMEHHBIX
TEKCTax, IaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATh MOJTYICHHBIH pPe3ylIbTaT;
J B X0Je OOCYXKIEHHs 3a/JaBaTh BOIPOCH 10 CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
pemaemMoi 3aja4d, BBICKA3bIBAaTh WJEH, HAICJICHHBIE HA IOWCK PEIICHHS, COTOCTABISATH CBOU
CYXKIIEHHsI C CYXJIEHHSIMH JIPYTHX YYaCTHHUKOB JUAJIOTa, OOHApYXHBATh pPaziIMuue M CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

o MPEJCTAaBIATh PE3YIbTAThl PEIICHHs 3aJadd, OSKCIEPUMEHTa, WCCIECIOBAHMSA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (pOpMAT BBICTYIUIEHUS C YYETOM 3ajJlad MPE3eHTalUd U 0COOCHHOCTEH
ayJIUTOPHUH;

o MMOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHONW W HHIUBUIYATBHOW paOOTHI TPH
pelIeHNH y4eOHBIX MaTeMaTHICCKHX 3a71a9;

o MPUHAMATh IIe7Tb COBMECTHOM JIEATEIIbHOCTH, IJIAHWPOBATH OPTraHU3AIlMI0 COBMECTHOM
paboTHI, pacupenensaTh BHABI PabOT, JOrOBapUBaThCs, 0OCY)KIAaTh MPOIIECC U PE3YNIbTAT PabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

. y4acTBOBaTh B T'PYNIOBBIX GopMax paboThl (0OCYXACHUS, OOMEH MHEHUSMH, MO3TOBBIC
WTYpPMbl U JpPYrue), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPIMHUPOBATH CBOM JEHCTBHUS C
OPYTMMH YJIEHAaMU KOMaH[Ibl, OILICHMBATh KayecTBO CBOETO BKJIaJa B OOIMMHA MOPOAYKT IO
KpUTEpUsM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUueOHbIE 1eiCTBHS

Camoopranuszanmsi:

J CaMOCTOSITEJIBHO COCTABJISITH IUJIaH, AITOPUTM PEUICHHS 3aJa4yul (WM €ro 4acTb), BHIOMpPATh
crnocob pemeHuss € y4€TOM HMEIOLIUXCA PECYpCOB UM COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

. BIIQJIETh CMOCOOaMU CaMOIMPOBEPKH, CAaMOKOHTPOJIA Mpollecca U pe3ylbraTa pelieHus
MaTeMaTH4eCcKOH 3a7auu;

. MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh HpPH pEIICHUH 3a/Ja4l, BHOCUTH
KOPPEKTHBBl B JESITENBHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAWIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

J OIICHUBATh COOTBETCTBHUE pe3yibTaTa NESATEILHOCTH IOCTABICHHON L€ M YCIOBHUSM,
OOBSCHATH MPUUMHBI TOCTIKEHUS WM HEIOCTHKEHUS IEIH, HAXOJUTh OIINOKY, JaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiry o0y4yenust B 7 kijiacce 00yJaromuiics MOIyduT CICAYIONINE TIPEIMETHBIC Pe3yabTaThl:
Yuciaa v BLIYUCICHUSA



BbimonHATh, codeTas yCTHbIE M IUCbMEHHBIE TPUEMBI, apu(MeTHUecKue JeHCTBUA C
palOHaIbHBIMU YUCIIAMHU.

HaxonuTh 3HaueHHsI YHMCIOBBIX BBIPKEHHM, MPUMEHATH PAa3HOOOpA3HbIE CIOCOOBI M MPUEMBI
BBIUMCIICHUS] 3HAYCHUN JPOOHBIX BBIPAKEHHUH, COAEpkKalUlMX OOBIKHOBEHHBIE U JIECITUYHBIC
Ipoow.

[lepexoauTh OT 0HOM (OPMBI 3aNUCH YUCEN K JIpyroi (mpeoOpazoBbIBaTh JECATUUHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OCCKOHEYHYIO ICCATUYHYIO
IpoOb).

CpaBHUBaTh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OxpyriaTh yucia.

BbINONHATE TPUKUAKY M OLEHKY pe3yJabTaTa BBIYUCIEHUN, OLEHKY 3HAU€HUN YHCIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

PemaTte npakTHKO-OPUEHTUPOBAHHBIE  3aJaud, CBS3aHHbIE C  OTHOLIEHHWEM  BEJIMYHH,
MPONOPLIMOHAIBHOCTHIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YIbTATHI PELLIEHUS 3a/1a4 C
y4€TOM OTpaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX 0OBEKTOB.
AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBath anredpanvyeckyro TEPMHHOJOTHMIO M CHMBOJIUKY, NPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOTr0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BeinmonHATe mpeoOpazoBaHUs LENOT0 BBIPAXEHHS] B MHOTOWIEH MPHUBEACHHEM MOJI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH, NMPUMEHSThH
(bopMyInbl KBaZipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh pa3aokKEeHNe MHOTOWIEHOB HAa MHOXXHUTENM C IOMOIIBIO BBIHECEHHS 3a CKOOKHU
oOIIero MHOXHUTEJNsA, TpPYNIUPOBKUA CIAraeMblX, MPUMEHEHUs (QOPMYIT  COKPALIEHHOTO
YMHOXEHHUS.

[IpuMeHnsTh npeoOpazoBaHMsi MHOTOUWIEHOB AJIS PELICHUS DPA3IMYHBIX 337ad M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb3oBaTk CBONCTBA CTEMEHEH ¢ HAaTypaJbHBIMM IOKa3aTeas MM JJIs NpeoOpa3oBaHMs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHbIe ypaBHEHUS C OJTHON NEPEMEHHOM, MPUMEHss MIPpaBUia Mepexoa OT UCXOTHOIO
YpaBHEHHUS K PaBHOCHIIBHOMY eMy. IIpoBepATS, SIBIsSETCS JIM YUCIO KOPHEM YpaBHEHHUS.
[TpumensTh rpaduyeckre MeToAbl P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonGuparh mpuMepbl Map 4YHUCEN, SBJSAIOIMXCA PELICHHEM JIMHEHHOro YpaBHEHUS C JBYMs
[IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IJIOCKOCTU TpaUK JIMHEHHOIO ypaBHEHHUS C JBYMs NEPEMEHHBIMH,
M0JIb3YACh T'paMKOM, IPUBOAUTH MPUMEPHI PELIEHUST YPaBHEHUS.

Pemate cuctemMsbl ABYX JIMHEHHBIX YPAaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE IPaUIECKH.
CocraBisTh U pelaTh JIMHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJIbTaT.
DyHKUUH

N300paxaTh Ha KOOPJMHATHOW MNPSMONW TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpPIUHATAaM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATH YHCIIOBBIE IPOMEXYTKH HA alNredpanyeckoM si3bIKe.



OTmeyath B KOOPAMHATHOM IUIOCKOCTHM TOYKU IO 3aJaHHBIM KOOPIMHATaM, CTPOUTH Trpaduku
nuHEeWHBIX QyHKIUH. CtpouTs rpaduk GyHkuuu y = [X|.

OnwuceiBaTh C NOMOLIBI0 (DYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpeMsi, PaCCTOSIHUE, [IeHa, KOJIMIECTBO, CTOUMOCTD, IPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paboThI.
Haxonuts 3HaueHne (GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyecknid cnoco® mpencTaBieHUs W aHaIW3a HWHPOPMALUHU, W3BICKATh H
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xonmy o6yuenus B 8 kjacce 00yJaronuics moayduT CIEAYIONINE TPEAMETHBIC PE3YJIbTATHI:
Yucia 1 BbIYMCIEHUS

Hcnonp30BaTh HaYaIbHBIE MTPEICTABICHUS O MHOXKECTBE JICHMCTBUTEIBHBIX YHCEIN ISl CPABHEHUS,
OKpYIJICHUS W BBIYUCIICHUH, M300pakaTh JCHCTBUTEIbHBIE YHCIA TOYKAMU Ha KOOPIUHATHOM
MIPSIMOM.

[TpumMeHnsTh TOHATHE apU()METHUECKOTO KBAIPAaTHOTO KOPHS, HAXOJHUTH KBaJpaTHbIE KOPHH,
UCTIONB3Yysl TPH HEOOXOAMMOCTH KaJIBKYISTOp, BBINONHATH TIPEOOpa3OBaHMs BBIPAKECHUH,
coJiepKauX KBaJpaTHbIE KOPHH, HCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBark 3anucu OOJBIIMX M MAJBIX YUCEN C MOMOMIIBIO JECATUYHBIX IPOOEH W CTereHeH
yucna 10.

AJiredpanyeckue BbIpaKeHUs!

[TpuMeHsTh TOHSATHE CTENICHN C IENBIM ITOKa3aTeNleM, BBITIOIHSTH MPeoOpa30BaHusl BBIPAKCHUH,
COJIEprKalIUX CTENEHH C LENbIM TOKa3aTelleM.

BEIMONHATE TOX/IECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHHH HA OCHOBE MPaBUII
NEeUCTBUIM HaJl MHOTOWIEHAMH U alreOpandeckuMHu JpoOsiMHL.

PacknaapiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumensTs TpeoOpa3oBaHUs BBIPAKEHUH A PELISHUS pPa3IM4YHBIX 3ajad W3 MaTeMaTHKH,
CMEXHBIX MIPEMETOB, U3 pealbHOU MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pematp nuHeliHble, KBaJpaTHbIE YpPaBHEHHSI U pallMOHAIbHbIC YPaBHEHHs, CBOJIIMECS K HUM,
CUCTEMBI JABYX YPaBHEHHH C IByMs I€PEMEHHBIMHU.

[IpoBoauTh mpoCTeiIlIne HCCIEIOBaHMS YpPaBHEHHHl M CHCTEM YpaBHEHMH, B TOM 4YHUCIE C
MpUMEeHEeHHEeM TpaduiecKiX MpeAcTaBleHui (ycTaHaBIUBaTh, UMEET JIU YpaBHEHUE WM CHCTEMa
YpaBHEHUI peIleHus, €CIIU UMEET, TO CKOJIbKO, U ITPOoYee).

[lepexonuTe OT crnoBecHOW (HOPMYTUPOBKHU 3aqauu K e€ anredpandyeckoid MOJAETU C IMOMOIIBIO
COCTaBIICHUSl ypPaBHEHHUS WJIM CHCTEMbl YpPaBHEHHM, HMHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJYy4YeHHbIN pPe3ynbTar.

[IpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB Ul CPAaBHEHHUS, OILIGHKH, pellaTh JHHEHHbIE
HEpPABEHCTBA C OJIHOM MEpEeMEHHOW M HX CHUCTeMbl, JaBaTh TpadUUECKyl0 HIUTFOCTPAIUIO
MHO>KECTBA PEIlICHUI HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonuMaTh M HCHOJIB30BaTh (YHKUMOHAJBHBIE TMOHATHS U SA3bIK (TEPMMHBI, CHUMBOJIMYECKHE
0003HaueHMsI), OTIpeNIeNATh 3HaueHne (PYHKLMU MO 3HAUEHHUIO apryMeHTa, ONpeNeNiTh CBOICTBA
¢byHKIMY 110 e€ rpaduKy.

Crpouts rpaduku dMeMeHTapHbIX QYHKIIUN BUA:

y =k/x, y=x2, y=x3,y = |x|, y = VX, ormmchIBaTh CBOICTBA YHCIOBON byukuuu o e€ rpaduxy.

K koHI1y 00yueHus B 9 kjiacce oOyqaromuiics MoJyquT CIeIyIONIe MPeIMETHbIE Pe3yIbTaThl:
Yucaa v BbIYMCICHUS

CpaBHUBATH U YIOPSAIOUMBATH PAIMOHAIILHBIE U UPPAIIMOHATILHBIC YHCTIA.



Beimonnate apudmernyeckue IEHCTBHA C pPAMOHAIBHBIMUA YHUCIIAMH, COYeTass YCTHBIE H
IIACbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYMCICHUS C UPPAMOHAIBHBIMY YU CIIaAMU.

Haxonuths 3HayeHus cTeneHed C LEJNbIMU IIOKA3aTelsIMH M KOpPHEH, BBIYHUCIATH 3HAYCHMS
YHUCIJIOBBIX BBIPAKCHUM.

OxpyryiaTh AEWCTBUTEIbHBIE UHWCIA, BBIIOJHATH MPUKHUIKY PE3YJbTaTa BBIYMCIEHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHUS U HEPABEHCTBA

Pewrars sMHEVHBIE M KBaJpaTHBIE YPABHEHUs, YPABHEHHUs, CBOJSIIMECS K HHUM, IPOCTEHIINE
IpoOHO-pallMOHATILHBIE YPABHEHHS.

Pemate cucremsl [ByX JIMHEWHBIX YpaBHEHUM C JBYMS IIEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SABJISIETCS JINHEUHBIM.

Pemats TexkcToBBIE 3a7aun anreOpanyecKuM crocoOOM € MOMOIIBI0 COCTaBICHUS YPaBHEHUS WU
CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoauTs mHpOCTEHINNE HCCICAOBAaHUS YPABHEHWW M CUCTEM YpPAaBHEHUM, B TOM 4YHCIE C
MpUMEHEHHEM TpauiyecKUX MpeAcTaBlIeHul (yCTaHaBIMBaTh, UIMEET JIW YpaBHEHUE UM CHCTEMA
YpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIbKO, U MpoYee).

Pemarh nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paXkaTh pellIeHHEe HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3alMChIBATh PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemrate cucreMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOYANOIIME KBAJpPATHOE
HEPaBEHCTBO, M300pakaThb pEILlIEHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MpSMOM, 3amuCchIBaTh
pEIIEeHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMYHBIX 3a1a4.

D yHKUUHA

Pacnio3HaBate (QyHKIMM H3ydeHHBIX BHUJOB. Iloka3blBaTh CXeMaTHYECKM paclOJIOKEHHE Ha

KOOPJAMHATHOM TUIOCKOCTH TpadukoB GyHKImi Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢,y =x3,y=1x y = |x|, B 3aBECHMOCTH OT 3HadYeHHiI KO>QDUIMCHTOB, ONHMCHIBATE CBOICTBA

GyHKIHH.

Crpouth 1 U300paXkaTh CXeMAaTUYECKU IpaUKu KBAaIpaTUYHBIX (YHKIUI, ONMHUCHIBATh CBOMCTBA
KBaJIpaTUUHBIX QYHKIMI M0 UX rpadukam.

PacnioznaBate kBajpaTHuHyr0 (YHKIUIO 1O (Gopmynie, MPUBOAUTH MHPUMEPbl KBaApPATUUHBIX
GyHKIMI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Yuci10Bble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apuMeTHUYECKyI0 U TE€OMETPHUECKYIO IPOTPECCUU MPU Pa3HBIX croco0ax 3a1aHusl.
BbInoNHATE  BBIYHMCIEHUS € HCIOJB30BaHHEM (opMmyn N-ro uineHa apudmeTuyeckoil u
reOMETPUYECKON MPOTPECCHiA, CyMMBI IEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPAUHATHON MIIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YMCIOBBIMHM IOCIIEOBATEIBHOCTSMH, B TOM YHCIE 3aJauyd U3
peabHOM JKU3HHM (C UCTIOIh30BAaHUEM KAIbKYISITOPA, IU(PPOBBIX TEXHOJOTHHA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BBIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHEIC NOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBbIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHHUs 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HETOBHIC TOCICAOBATEILHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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
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