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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0ecrieynBaeT N3y4eHue IPYrux AUCHUILINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromuxcs HaydHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoWl SBICHHN u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJIalTallud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pasBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJCHUs, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE  peIIeHHEe 3aj]ady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO MPUHIINTIA 00yYEHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Ainrebpa» Jii OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOAMYECKUe JIuHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCcst IPUXOAMUTCS JIOTUYECKH PacCyKIaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBl HEKOTOPHIE OCHOBBI
JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CHOCOOCTBYIOILIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOIro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOW JUIsl JajbHEHIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCs JOIMYECKOIO MBIIIJICHUS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAKXKE NMPHUOOPETEHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOUIMXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOJWMOTO s pEelIeHUs 3aad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBIi  MaTepuan TpPYNOUPYeTCsS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JIEMOHCTPHPYET 3HAUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSI TOCTPOSHUSI MaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SBJICHHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca WHGOPMATUKH, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepkanne  (yHKIIMOHAITBHO-TPAUUECKOW  JIMHUM ~ HAIeIeHO Ha  TOJIy4YCeHHE
00y4JarmuMuUCs 3HaHUN 0 QYHKIHMSIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENHU sl OMUCAHUS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUH B mpupone W odmectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHyYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeit K
apyrou. IloHsATHEe panuoOHaIbHOrO 4MCiIa, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMU. PemieHne 3amad u3 peainbHOM
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHHe, MpeoOpa3oBaHne BHIPAKEHHUHA Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PEUICHUE 33aJad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATyPAJIbHBIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOM3BEIEHUI, IpaBUiia PaCKPbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorowieHa. Cli0keHUE, BBIUNTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIpaBUia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIOBUIO 3agaud. Perienue
TEKCTOBBIX 3a/1a4 C IIOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PelieHue cucteM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue mexny AByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmyiamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papuk  ¢ynknuu. CBoiicTBa (QyHKIMH.
Jluneitnas Qpynkuys, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne TMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHENHBIX YPaBHEHUH.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UppaAllMOHATIbHBIX uncen. CBolicTBa apupMETUUECKUX KBAAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BHIPAKEHUW WM BBIYUCICHUAM. JleHCTBHUTEIbHBIC
qyuca.

Crernenb ¢ 11e7bIM MT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auredpanyeckune BbIPaKeHHUs



KBanpatublit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXuieHa Ha MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, AelieHue anredpandeckux apoOeil. PanmoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEepHpeTanus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs IIepeMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM €
JBYyMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gynkuuu. OGMacTh ONpPEEICHUsS U MHOXKECTBO 3HaueHU# (yHKiuu. CrnocoOsl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenuwe cBoiictB QyHkmuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUINX peaJbHbIe IPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI U OOpaTHYIO MPOMOPIHOHATIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynkipn y = X2, Y = X3, y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHI i CHCTEM
YPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPYKAIOLIET0 MHUPA, ATUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHHUs! M HEPABEHCTBA

JInneliHoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUW.  PemieHwe — TEKCTOBBIX  3ajad
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHBIMU U ero rpaduk. Pemenue cucreMm AByX JMHEHHBIX
YpPaBHEHUN € JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JByMsI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anTreOpandecKuM CIIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOH. KBanpaTHble HepaBeHcTBa. ['padumueckas HMHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMs IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Ipadukn Gyrkmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiictsa.

Yucii0BbIe NMOCIE10BATEIBHOCTH M NIPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dopmyoit u hopmysoii N-ro wieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  Popmynbl  N-To 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHATBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJbTYPbl  30POBbSl M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANBHOTO XapaKTepa JKOJIOTHUYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JI€ATEbHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
TrozIel, MpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH 3
OTBITA IPYTUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHSITHSI, THIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHUCIIC paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

®BHIBJIATE U XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy MOHATUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHSITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCH(PHUKAINK, OCHOBAHHS JJIs1 00001IeH s
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

® BOCIIPUHUMATh, (OPMYJIMPOBATh U NPeoOpPa3OBBIBATH CYXKICHUSA: YTBEpAUTEIbHbIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

® BEISIBJIATh MAaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpPEYHS B (hakTax,
JAaHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, IpelylaraTb KPUTEpUHU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JIeNlaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKHU, JIEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3duparh J0Ka3aTebCTBA MATEMATUYECKUX YTBEPXKAECHUH (IpsMble U OT IPOTUBHOIO),
IPOBOJUTH CAaMOCTOSITEIBHO HECJIOKHBIE JOKa3aTeIbCTBA MaTEMAaTUYECKHX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE PacCyXkICHUS;

e BLIOMpATh croco0 pemieHus Y4yeOHOM 3anauM (CpaBHHMBATh HECKOJBKO BapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

ba3oBble ucciien0BaTeIbCKUE NeHCTBHA !

® ICIIOJIB30BATh  BOIPOCHl KAk  MCCIENOBAaTENbCKUA ~ MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaTh THMIIOTE3Y,
apryMEeHTHPOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUJIaHY HECJOXKHBIM 3KCIEpUMEHT,
HeOOJIbIIOE MCCIE0BaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

® CaMOCTOSTEJILHO (OPMYIMPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yjIbTaTaM MpOBEIEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBAaHUS, OLEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB,
BBIBOZOB M 000OIIEHNI;

® [I[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, & TAK)XKE BBIIBUTaTh MPEINOI0KEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBISIBJIATH HEJAOCTATOUYHOCTh U MU30BITOYHOCTh MH(POPMAILIUHU, JTAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;

¢ BEIOWpATh, aHAM3UPOBATh, CHCTEMATH3MPOBATH W HHTEPIPETUPOBATh HH(POPMAITUIO
pa3INYHBIX BUAOB U (POPM MpPECTABICHHUS;

¢ BEIOMpaTh (GOpMy MpEACTaBICHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pelllaeMble 3aJauu
cXeMaMH, AruarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIHSIMU;



® OIICHUBATh HAAEKHOCTh MHPOPMALMU MO KPUTEPHUSAM, NPEIJIOKEHHBIM yYUTENIEM HWIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
® BOCIIPUHUMATh U (OPMYJIIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBUSMHU U LEISIMU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pEHHMS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIyYEHHBIH pe3yJIbTaT;
®B Xx0J1¢ 00CYXKIEHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KTaeMOW TE€MBbI, MPOOIEMBI,
pemaeMoil  3a7auyd, BbICKa3blBaThb WJAEU, HAICJICHHbIE Ha TOUCK pPEIICHHUs,
COIMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSIMHM JIPYIMX YYacTHUKOB JHUaJIora,
0oOHapy»XUBaTh pa3jINyure U CXOJICTBO MO3UIMIL, B KOPPEKTHOI hopme GpopMyTHUpOBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;
® [IPE/ICTABIATh PE3yJbTAThl PEIICHUs 3aJauM, HKCIEPUMEHTA, MCCIEN0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3aqad Mpe3cHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBUYyaJIbHON pabOThl IIpU
peleHnr yu4eOHbIX MaTeMaTHUeCKUX 3a7ay;
® IPUHUMAThH IIeJIb COBMECTHON AESITENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHUAB paboT, IOrOBapUBaThCA, OOCYXXIOaTh NpPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIOJIEH;
® y4acTBOBATh B IPYIIOBBIX GopMmax paboThl (00CyxkaeHHsI, 0OMEH MHEHHSIMH, MO3TOBbIC
HITYpMbl W JpPYTHE), BBIIOJIHATH CBOIO YacTh pPAaOOTHl U KOOPAMHHPOBATH CBOU
JEHCTBUS C IPYTUMH YiI€HAaMHU KOMaH/Ibl, OLIEHUBATh KAUE€CTBO CBOET0 BKJIaJa B 00U
MPOIYKT [0 KPUTEPHUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHS.
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
© CaMOCTOSITENIbHO COCTaBJIATh IIJIaH, aJrOPUTM pelIeHHs 3adaud (WIM €ro 4YacTh),
BbIOMpaTh CHOCOO pelIeHUus C Y4ETOM HUMEIOLUMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIN HHTEICKT:
e BJIa/IeTh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS IpOLecca U pe3ysibTaTa peIieHus
MaTeMaTHYeCKOM 3aa49H;
® [IpE/IBUJIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HUKHYThH INPH PELIEHUHU 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yJIbTaTa JESTENIbHOCTH MOCTABJICHHOM I€JIM U YCIOBHSM,
OOBSICHATH MPUYMHBI JOCTHKEHHUS WM HEJOCTMIKEHUS IeJM, HaXOAMTh OILUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy obOydyenuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CICAYIOMNE MPEIMETHBIE
pE3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

BrimonHaATe, coderass yCTHBIE M TMHCHbMEHHBIE MPHEMBI, apuMeTHyecKkue NeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.



[TepexoauTh OT OMHON (HOPMBI 3amKCH YHCEN K APYyrod (MmpeoOpa3oBBIBATH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUI. BBITOIHATE NEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWNYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS yueOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUN MIPU 3aaHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BbrlinonHATe Ipeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNnHATE yMHOXEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJICH,
OpUMEHSATH (HOPMYJIBI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexoaa OT
MCXOOHOIO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOUIUXCS pEIIEHUEM JIMHEMHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMH, TOJIBb3YsICh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMs INE€PEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, HUHTEPIPETHUPOBAThH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd IMOJYYEHHBIN
pe3yJbTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouts rpaduk QyHKINU Y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kjacce oOyuaromuiics IOJYYUT CIEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHHUS M BBIYMCICHHM, M300pa)xkaTb AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOAUMOCTH KAJIBKYJISITOP, BHIIIOJIHSATH TPe0Opa30oBaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONb3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApoOei u
crenenei yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh NOHATHE CTENEHUW C IEeNbIM II0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPE0Opa30oBaHUs palMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PackmnapiBaTh KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[IpumeHsTh 1peoOpa3oBaHUsl BBIPAXKEHUN JJIs  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTEeMaTHKHU, CMEXHBIX MPEJAMETOB, U3 PEATbHOMN IPAKTUKH.

YpaBHeHusI U HepaBeHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YpPaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH MpoCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM TpadUYecKuX TIPEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTe OT cioBeCHOW (OPMYJIHMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYYEHHBIN pe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3bIK  (TEpPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUs), ONpPEAENATh 3HAa4eHHE (PYHKIMM I10 3HAYEHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 10 €€ Tpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJIA:

y = k/x, y = X2, y = x3y = |x|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koniy oOyuenuss B 9 kjacce oOydaromuiics MOMYYUT CIEIyIOIIUE NpeAMETHbIE
pe3yJIbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

Bomonsate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALIMOHATBHBIMU YHCTIaAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM N10KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisaTh AEUCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIUMCIECHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUS H HEPABEHCTBA



Pemare nuHEWHBIE W KBagpAaTHBIC YPAaBHEHUSA, YPAaBHCHMS, CBOASIIMECS K HHM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemars cucTemsl IByX JIMHEHHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMU U CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMH.

ITpoBoAMTH pOCTEHIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHNUN PA3JIMYHBIX 3a1a4.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACIIOIOKEHHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
GyHKIMIA.

Crpouth M M300pakaTh CXeMaTUYECKU TpadUKU KBaIpaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIuO 10  (opmysie, NPUBOAUTH IMPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON )KU3HU, (PU3UKHU, TEOMETPHH.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3a/1aHusl.

BbINONHATE BBIUKCIEHUSI C UCIHOJB30BaHHWEM (GOpMYNl N-TO 4ieHa apu(PpMETHUYECKOH M
TEOMETPUUYECKOHN MPOTPECCUM, CYyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYJISATOPA, ITU(POBBIX TEXHOIOTHM).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

K
No n/n HaumeHoBaHue pa3/iesioB U TeM OIHECTRO TAC0B K DJIeKTpOHHbIE (HH(POBDHIE)
) NPOrpamMMblI Bcero OHTPOJILHLIC o0pa3oBaTebHbIE PeCypChl
padoThI
1 Yucna u BeIYKUCICHUS. PaliuoHanbHEIS o5 1 bubnunorexa LIOK
qrciaa https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
2 AJIrCOpaNECKUE BLIPRKCHHA 27 . https://m.edscL)E).ru/7f415b90
bubnuorexa [{OK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 1 https://m.edsc?é).ru/7f415b90
bubnuorexa [{OK
4 Koopaunats! u rpaduku. OyHKmn 24 1 hitps://m.e dsc?(i).ru 17£415b90
bubmuoreka [{OK
S [osropenme 1 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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8 KVIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
N w/m NpOrpamMmbl Bcero Kontponubre o0pa3oBaTe/ibHbIE PECYPChI
padoThI
bu6nmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.edso0.ru/7f417af8
2 Uucna u Berauciienns. CTEIEeHb ¢ LEIbIM 7 bubnunoreka LIOK
HOKa3areyeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubanorexa [JOK
KBanparHbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BbIpaKCHUS. 15 1 bubanorexa [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparusie 15 1 bubmmoreka [JOK
ypaBHCHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHH https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
8 PyHKIwH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
; A ; https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosroperme u 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5
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9 KJIACC

KoJunyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeEM JuaexkTpoHHbIe (HU(POBHIE)
Ne n/n NMPOrpaMmblI Bcero Kontponubre o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6mmoreka [JOK
qucia https://m.edso0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds0o.ru/7f419d08
bubmuoreka [JOK
° PyHKuHH 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* Anrebpa, 7 kiacc/ Makapsrue FO.H., Munmiok H.I'., Hemkos K.W. u apyrue,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHne

» Anrebpa, 8 kiacc/ Mep3nsak A.I'., TTononckwuii B.b., Axup M.C.; nox penaxmuei
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHM4YeHHONM OTBETCTBEHHOCTHIO M31aTenbCKkuii IEHTP
«BEHTAHA-I'PA®»; Akunonepnoe obmectBo «M3narenscro «IIpocsemienue

» Anre6pa, 8 kiacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

» AnreOpa, 9 knacc/ MakapsrueB FO.H., Munaiok H.I'., Hemikos K.W. u apyrue,
AxunonepHoe o6mectBo «M3narenscro «lIpocsemienne»

» Anre6pa, 9 knacc/ Mepsnsik AT, Tlonsko B.M.; mox penakuueii [Togonsckoro B.E.,
OO0111ecTBO ¢ OrpaHMYEHHON O0TBETCTBEHHOCTHIO M3naTenbekuii nentp « BEHTAHA-
I'PAD»; Axunonepnoe obmectBo «M3narensbctBo «IIpocsenienue»Bribepure yueOHbIe
MaTepHuabl

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Meroanueckue peKOMEHAALNI
Astopsl Makapsrues FO.H., Munnatok H.I'., Hemkos K.W. u npyrue, AxkiuonepHoe
obmiectBo «M3marenscTBo «IIpocBemienne»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Yuun.py
SKnacc
bu6mmoreka [IOK
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