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HHOACHUTEJIBHASA 3AIITMCKA

Anrebpa sBiIsI€TCS OAHMM M3 OIOPHBIX KYpPCOB OCHOBHOIO 00IIero oOpa3oBaHUs: OHa
obecreynBaeT U3y4yeHue ApYrux AUCLUUILINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapHOTO
IIUKIIOB, €¢ OCBOCHHE HEOOXOIUMO IS MIPOJIOJDKCHHSI 00pa30BaHUS U B TTOBCEIHEBHOMN JKHU3HM.
PazButne y oOydaromuxcs Hay4yHBIX NPEACTABICHUNH O MPOHCXOXKACHUU U CYHIHOCTH
anreOpandeckux adCTpakiMid, crocode OTpaKeHHUs MaTeMAaTU4YEeCKOHM HayKoW sBJIEHUH WU
IIPOLIECCOB B MPUPOJE M OOLIECTBE, POJM MATEeMAaTHYECKOTO MOJEIUPOBaHMS B HAy4YHOM
[IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHMS U KauecTB
MBILUICHUS, HEOOXOUMBIX Ul aJanTalil B COBpeMEHHOM Lu(ppoBoM obmiectBe. M3yueHue
anreOpbl 00ECTIeUnBaeT Pa3BUTHE YMEHUS HAOIIOIaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUIEHHS, CHOCOOHOCTHM apryMEHTUPOBAHHO OOOCHOBBIBATb CBOH
JeUCTBUS U BBIBOJBI, (OPMYIMPOBaTh yTBepxkaeHHs. OcBOeHHEe Kypca anreOpbl o0ecreynBaer
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYaroIIUXCA: OHU HCIONB3YIOT JCIyKTHBHBIE |
WHAYKTHUBHBIE PACCYKACHUS, 0000IICHNEe W KOHKPETHU3alHWIo, adCTparupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAUYUTENbHBIH OOBEM CaMOCTOSTENIBHOW JesTeIbHOCTH
o0yJaroImuxcs, IO03TOMY CaMOCTOSITEIbHOE pELIeHHE 3ajad  sBIAETCS — pealn3alueit
JESITeIbHOCTHOTO MPUHIIUTIA O0YJIEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» i OCHOBHOTO OOIMIETo
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTelIbHO-METOJUYecKue JUHuU: «Yucna u
BBIUUCIICHUS», «ANTeOpanveckue BBIPAXKCHUS», «YPABHEHUS W HEPABEHCTBAY, «DyHKIHMIY.
Kaxmast U3 3THX copepikaTelbHO-METOAMYECKUX JIMHUN Pa3BUBACTCS HA NMPOTSDKEHUH TPEX JIET
U3yUYeHHs Kypca, B3aUMOJICHCTBYS ¢ APYTMMHU €ro JUHUAMHU. B Xone u3ydeHus yueGHOro Kypca
00yJaroImuMcst IPUXOAUTCS JIOTHYECKH pacCyXJaTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBA3M ¢ 3TUM B porpammy y4eOHOTo Kypca «Anredpa» BKIIOUEHbl HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3elax MaTeMaTHUYecKOoro oOpa3oBaHHs U
CIOCOOCTBYIOIIME OBJAJICHUIO OO0YYalOUMMHCS OCHOB YHHMBEPCAJIHHOI'O MAaTEMaTHYECKOTro
a3bika. ConepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOro Kypca «Anredpay» sBiseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIIero
U3YyYEHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYyYaroIIMXCs JOrMYECKOro MBILIUICHUS,
(OpMHPOBAHHIO YMEHHS MOJB30BAThCs AITOPUTMAMHU, a TAKKe NMPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX Il MMOBCETHEBHOW JXKM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00111ero 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH U HMPPALMOHATIBHBIMUA YHCIIAMHU,
(dbopMHpOBaHHEM MPEICTABICHUNA O JEHCTBUTENLHOM YHCIe. 3aBEepLICHHE OCBOCHUS YHCIOBOM
JUHUHU OTHECEHO K CpelHeMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanueckKux JIMHUM — «AJTeOpandecKue BBIPAXKEHUS» W
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO Yy  00yYarommxcs
MaTeMaTHYeCKOro armapaTta, HEOOXOAMMOro Ui pELIeHUs 3a7ady MaTeMaTHKH, CMEXHBIX
NIPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOro 00I11ero 00pa3oBaHMs
yueOHBIi  MaTepuan TpYNIUPYETCs  BOKPYr  palMOHAJIbHBIX  BbIpakeHUM. AnreOpa
JEMOHCTPHUPYET 3HAYCHUE MAaTEMAaTUKH KaK s3bIKa JIJISl TIOCTPOCHUSI MaTEeMaTHYECKIX MOJIEINEH,
OIMCAaHMS MPOIECCOB U ABJICHHUN peajbHOro mupa. B 3amaun oOyueHus aiaredpe BXOIAT TaKxke
JanpHeiIee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOOUMOro, B YACTHOCTH, JUIS
OCBOGHHSA Kypca HMH(POPMAaTHUKU, U OBJIAJCHHE HABBIKAMHM JECIYKTUBHBIX PpacCyXAECHHM.



[IpeobpazoBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  MOJy4YeHHE
oOyyaroIUMuUCs 3HaHUN 0 QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaTUYecKOil MOAENHU JIJIsl ONMUCAHUS
U HCCIEeN0BaHUs Pa3HOOOpa3HBIX MPOIIECCOB M SIBIEHUI B mpuponae u obmiectBe. M3ydeHue
MaTtepuaga CHoCOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHS HCIIOJIb30BAaTh Pa3IUnYHBIC
BBIpA3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTHKH — CIIOBECHbIC, CHMBOJHYECKHE, rpaduvecKue,
BHOCHT BKJIaJ B (popMHpOBaHHE MPEICTABICHUI O POJIM MaTeMaTHKU B Pa3BUTUU IIUBUIM3ALUU
U KYJIbTYpBI.

Cornacno ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBIH BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3/eibl colepxaHus: «Uuciaa M BBIYHCICHUS,
«AnreOpanueckre BbIPaXXEHUs», «Y paBHEHUSI U HEPABEHCTBa», «DyHKIUMY.

Ha u3yuenue yueGHoro xkypca «Anredpa» orsoaurcsa 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 ygaca B
HEJICITIO).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXOoa OT OAHON (Qopmbl 3amucu Apodel K
npyroi. IloHsATHe panMOHAIBHOIO YMCIIA, 3alUCh, CPABHEHUE, YIIOPAAOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmernyeckue AeUCTBUA ¢ pallMOHAIbHBIMU YKciaamu. PeleHue 3agad u3 peaibHON
MIPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTelleM: OIpeesieHHe, npeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OIpe/IeeHNUs, 3anich 0onbINX unceln. [IponeHTsl, 3anuch NPOIEHTOB B BUIE IpoOH U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aj]aul HA MPOLIEHTHI, pEUIEHHE 3a7ay U3 peaJbHOU
IIPaKTUKU.

IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U oOpaTHast IPONOPLHUOHAIBHOCTH.

AuredpanyecKue BbIpaKeHH

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUSA C NEPEMEHHOM. JlOIyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEJIWYMHAMH B BHIE (DOPMYIIBIL.
Boruncnenus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpQ)XEHUS, IPaBUJIa NMPeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBUiIa PacKpbITHUS CKOOOK M
MPUBECHNS OJJOOHBIX CIaraeMblIX.

CBOIICTBA CTENEHU C HATYyPAJIbHBIM MOKA3aTEIIEM.

OpnHouneHnbl 1 MHOrowieHsl. CteneHp MHOrousneHa. CliokeHue, BBIUUTAaHHE, YMHOKECHUE
MHOro4J€HOB. DOpMyJbl COKpAIICHHOIO YMHOJKEHUS: KBaApaT CyMMBbl M KBaApaT Pa3HOCTH.
dopMyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOYKUTEIIH.

YpaBHeHNUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHs, MpaBHia MpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIBHOCTh
YPaBHECHHUH.



JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHrne JIMHEHWHBIX ypaBHeHMI. CocTaBieHHME ypaBHEHUN IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeiiHOe ypaBHEHHE C JABYMs TMEpEeMEHHBIMH M ero rpaduk. Cucrema JBYX JHHEHHBIX
ypaBHEHHI C ABYMS NEpeMEHHbIMH. PerieHue cucreM ypaBHEHHMH CHOCOOOM IOCTAHOBKH.
[Ipumepsl peleHns TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CHCTEM YPaBHEHUM.

DOYyHKUMHU

Koopaunara Toukum Ha npsMon. YuciaoBbsle NpOMEXYTKH. PaccrosHue Mmexay AByms
TOYKaMU KOOPJAMHATHOU IIPSIMOA.

[TpsamoyronbHas cuctema koopauHat, ocu OXx u Oy. AbGcuucca M OopAMHATa TOYKH Ha
KOOpAMHATHON IuiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX (Qopmysnamu. YrteHue rpadukos
peanbHbIX 3aBUcUMoOcTel. [lonstne Qynkmun. I'padux ¢ynkuun. CBoiicTBa (QYyHKIUH.
JIuneiinas ¢ynkuus, e¢ rpadpuk. ['paduk dynkumm y = |x|. I'padudeckoe pernenne ITMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yuciia ¥ BLIYHCTEHUSA

KBaaparHeiii kopeHb u3 uucia. [loHsTtue 00 wuppanuoHaabHOM dHcie. JlecaTuuHbie
MPUOIMKEHUSI UpPAIlMOHATIBHBIX unce. CBoHCTBa apu(METHUECCKUX KBAJIPATHBIX KOPHEH M UX
MPUMEHEHHUE K MPeoOpa30BaHHMIO YHUCIIOBBIX BBIPAKCHHA M BBIYMCICHUSM. JleHWCTBUTEIIBHBIC
Yyca.

CremneHs ¢ LEeTBIM MOKa3aTeaeM U e¢ cBoricTBa. CTaHAapTHAS 3aITUCh YHCTIA.

AuredpanyecKue BbIpaKeHHUs

KBagpaTHplii TpEXwiieH, pa3JIoKEHUE KBaApaTHOTO TPEXUIeHA HAa MHOXXHUTEIH.

Anrebpanueckast JpoOb. OcHOBHOe CBOWCTBO anreOpanyeckod apoOu. CrioxeHue,
BBIUMTAaHUE, YMHOXKEHUE, JelieHne anreOpanueckux apoOei. PannoHanbHbIe BBIpaXEHUS U HX
npeoOpa3zoBaHue.

YpaBHeHus1 M HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHed KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU, CBOIAIIMXCS K JUHEHHBIM W KBaApaTHeIM. [Ipocrtelimmme ApoOHO-
palnMoHaIbHBIC YPAaBHEHUS.

['paduaeckass mHTEpIIpEeTANs YPABHEHHUI C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUH C JABYMsI NEpEMEHHBIMHU. lIpumepsl pelleHnsi CHCTeM HEIMHEHHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 anreOpandeckuM CrocoooMm.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIuHelHbIE HEpaBeHCTBA C OJHOW mepeMeHHO. CucreMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUHMHU

[Tonsitue pynkuuu. O61acTh onpeaeneHns U MHOKECTBO 3HaueHu GyHKIH. CriocoObl
3aManus QyHKIIAN.

I'papux ¢ynxnumn. Urenue cpoiictB QyHkimu mo e¢ rpaduky. [Ipumeps rpadukon
(GYHKIUH, OTpaXKaroluX peaabHbIe TPOIECCHI.



@OyHKIMY, ONKMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yrxupn y = x2, y = x3, y = \x, y=|x|. Tpadideckoe peureHue ypaBHEHHH i CHCTEM
YpaBHEHUH.

9 KJIACC

Yucia 1 BBIYUCICHUSA

PanyonasnbHble yKcia, UPpaLMOHAIbHbBIE YNCIA, KOHEUHbIE U OCECKOHEYHBIE J1eCATUYHbIE
npoOu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
JecATUYHbIe  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEACTBUTEIBbHBIX YUCET U KOOPAHUHATHOM MTPSMOM.

CpaBHEHUE JEeMCTBUTENBHBIX 4YHCElN, apU(MeTHuecKue ACUCTBUS C JCHCTBUTEIBbHBIMU
YHCIIaMH.

Pa3zmepbl 00BEKTOB OKpYXKAIOIIEr0 MHpa, JJIUTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM
MHUDE.

[TpubnnxeHHOE 3HAUEHHE BEJIUYMHBI, TOYHOCTh MNpHOMMKeHUs. OKpyIrJeHue 4Yucel.
IIpukuaka v OlleHKa pe3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHUs] M HEPAaBEHCTBA

JInnelinoe ypaBHeHue. Penienue ypaBHEHMM, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOASIIMXCS K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepbl pelieHUs ypaBHEHUH TpeTbel M YETBEPTOM CTemneHen
Pa3IoKEHUEM HAa MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANbBHBIX  ypaBHeHMH.  PemeHwe — TEKCTOBBIX — 3ajad
anreOpandeckuM METOOM.

VYpaBHeHHe ¢ OBYMs MEpEeMEHHbIMU M ero rpaduk. PemeHue cuctem IBYX JIHMHEHHBIX
YpPaBHEHUH C JBYMs NEpPEMEHHBIMH. PelieHune cucrem ABYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoil creneHu. I'paduueckas MHTEpIpeTalusl CUCTEMbl YPaBHEHUN C
JBYMS IEPEMEHHBIMHU.

Perenue TeKCTOBBIX 3a/1au aIreOpanyeckiuM CrocoooM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJHOM INEepeMEHHOM. PemeHue cucTteM JIMHEHHBIX
HEpaBEHCTB C O/AHOI mepemeHHOH. KBangpaTHble HepaBeHCTBa. I'paduueckas WHTepHpeTarys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKUHMHU

KBagparuunas ¢yukmus, e¢ rpaduk u cBorictBa. [lapabona, KOOpAUHATHI BEPUITUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apaloJIbl.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = |X| , # ux cBoiicTBa.

Yucii0Bble MOCTEA0BATEILHOCTH M IIPOrPecCUH

[ToHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmymnoit u popMyIoi N-To YieHa.

Apudmernueckas U reoMmerpuyeckas — mnporpeccur.  Dopmynael  N-ro  4jeHa
apu(pMeTHYECKON U T€OMETPUIECKOM MPOTPECcCHii, CyMMBI IEPBbIX N YICHOB.

N3o0pakeHne 4aeHOB apU(PMETHISCKON M TeOMETPHYECKOW MPOTPECcCHid TOUYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMATIBHBINA pocT. CI0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpaMMbl y4eOHOro Kypca «Amnredpay
XapaKTepU3YIOTCS:

1) naTpHoOTHYECKOE BOCIIUTAHME:

MpOSIBIICHUEM MHTEepeca K IMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTuKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHKECHUSIM POCCUMCKMX MATEMaTUKOB M POCCUKCKOMN
MaTeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO 3THX JOCTHXKCHHUM B IPYrUX HAyKaX U MPUKIIAIHBIX
chepax;

2) rpakIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTHIO K BBIIOJHEHHUIO OOSI3aHHOCTEH TpaKIaHMHA M pealii3allid €ro Ipas,
MPEJICTABJICHUEM O MAaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP,
SIBJICHH, TIPOLIEAYP TPaXKTAHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, ONPOCHI), TOTOBHOCTBHIO K
OOCYXKJIEHUIO 3TUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUU
HAyKH, OCO3HAHHEM BaKHOCTH MOPaIbHO-3THYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUCHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTU4ecKOil
HAIMpPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MaTEMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUHU BCEi
KU3HU JJIs1 YCIEIIHON Mpo¢eCCHOHANBHON AESITETbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUIYaJIbHOW TPACKTOPHUH OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYE€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUH, pacCyX/IeHU!, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr'0 MO3HAHHUSI:

OpUEHTAIel B AESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOAbBI U O0OIIecTBAa, NOHUMaHHUEM
MaTEeMaTHYeCKOH HAyKH Kak cQepbl 4YeIOBEUeCKON MAesITeNbHOCTH, JTAalloB €¢ pa3BUTUSA U
3HAYUMOCTH ISl Pa3BUTHUS IMBUIIN3AIIMH, OBJIA/ICHUEM S3BIKOM MaTEMaTUKU H MAaTeMaTUYECKOM
KyIbTYpOH KakK CpEICTBOM T[O3HAHHUS MHpa, OBJIAJEHUEM MPOCTEUIIMMH HaBBbIKAMU
HCCIIEIOBATENbCKOM 1E€ATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (opMHPOBAHHE  KYJBLTYPbl  310POBbSI W
AMOLMOHAJIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO NPUMEHATh MaTeMaTU4YeCKHUE 3HAHHUA B HHTEpEcax CBOEro 30pPOBb,
BEJICHUS 3[JOPOBOTO 00pa3a >KU3HH (3I0pOBOE MUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITUN U
OTIbIXa, perymspHas Qu3udeckas aKTHUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MIpU3HAHUEM CBOETo IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIpyroro 4eJIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUUM Ul pelleHus 3agad B 00JacTu
COXPAHHOCTH OKpY)KaloIlled cpeabl, IUIaHUPOBAHMSI MOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIEACTBUM ISl OKpY’KaloILIel cpeibl, 0CO3HAHUEM TJI00aNbHOTO XapakTepa SKOJIOTHYECKHUX
poOJIeM U IyTeH UX pelieHus;



8) amanTanus K M3MEHSIIOIUMCSI YCJIOBUSIM COI[MAJILHOI M IPUPOTHOI cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEOIPEIEICHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAaKTHUECKYIO AESTeIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
TmoJel, mpuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIICTCHIIUU U3
OTbITA JPYTHUX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucje POPMYyIUPOBATH UICH,
MOHSATHSI, TUIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATH
NeUIUTHI COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH, MIIaHUPOBATH CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMI0, BOCIPHUHMMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30OB, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U
neicTBus, GopMyIHpOBaTH U OLEHUBATH PUCKH U TIOCTEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTebHbIE YHUBepcaJlbHbIe YUeOHbIe el CTBUS

Ba3oBble 1oruyeckue geiicTBUA:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAY MOHATHSAMHU, (OPMYJIHMPOBATH ONpEAETICHHs HMOHATH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAaHHS JJIsi 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUHU IPOBOJIMMOTO aHAJIN3a;

e BOCIPUHHUMATH, (POPMYITUpPOBATh W MPEOOPA30BHIBATH CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHbIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHN B (pakTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelularaTb KPUTEPUH MJs BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TmpsiMble M OT
IPOTUBHOTO), IIPOBOANTH CaMOCTOSITEIILHO HECJIO)KHBIE  JIOKAa3aTeJIbCTBA
MaTeMaTU4ecKUX (HaKTOB, BBICTpPAMBaTh apryMEHTAlUI0, HPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BBIOMpaTh cnoco0 peuleHuss y4eOHOM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBICIEHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBaTe1bCcKue 1eiCTBUA:

® 1CNOJB30BaThb  BOIPOCHI KAk  MCCIEAOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOITPOCHI, ¢dukcupymomue MIPOTUBOPEYHE, npoOiemy,
CaMOCTOSITENIbHO yCTaHaBIMBaThb MCKOMOE M JaHHOe, (OpMHpOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;

® CaMOCTOATENLHO  (OpMynaHpoBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MPOBEICHHOTO HAOJIIOICHNS, UCCIIEIOBAaHUs, OLIEHUBATh JIOCTOBEPHOCTh MOMYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC IPOLCCCA, 4 TAKIKC BbIABUTATH MIPCATIOJIOKCHU A
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora c nndopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOUHOCTh MH(OPMALIMHU, JaHHBIX, HEOOXOAUMBIX
JUISL pEIICHUs 3a/1a4H;

BEIOHMpaTh, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BbIOHpaTh (GOopMY Ipe/ICTaBICHUs HH(DOPMALIMK U WILTIOCTPUPOBATH peIIaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJCKHOCTh HUH(POPMAIIMH 110 KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM UITU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMyHuKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIe 1eiicTBUSA:

BOCIPUHUMATH U (POPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOmIeHusi, SICHO, TOYHO, T'PAaMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOAY PEIlIEeHUs 3a7a4yu, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ OOCYKIIEHHsI 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TeMBI, TPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKa3bIBaTh WJEH, HALIEJICHHbIE HA IOUCK PpELICHMUS,
COMOCTABJISITh CBOU CYKICHHS C CYXACHUSIMH JIPYTHX YYaCTHUKOB JHUAJOra,
o0HapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOH (hopme GpopMyTHUpOBaTH
pa3HoOracHsi, CBOM BO3PAKEHUS;

IIPEJICTaBIISITh PE3yNbTaThl PEUICHUS 3a7auu, SKCIEPUMEHTA, UCCIEA0BAaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh ()OpMaT BBICTYIUIEHUS C Y4E€TOM 3a/ay IMpEe3eHTaluuu U
0CcOOEHHOCTEH ayTUTOPUH;

NOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a/1a4;

IIPUHUMATD 11€JIb COBMECTHON IEATEIbHOCTH, IUIAHUPOBATh OPIaHU3ALMI0 COBMECTHOMN
paboThl, pacmpenensTh BHAbI paboOT, JOroBapuUBaThCA, OOCYXKIaTh IMpOLECC HU
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTsl (0OCYXIACHUS, OOMEH MHEHHUSIMHU,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH
CBOM JICHCTBUS C APYTMMU YJI€HAMH KOMAaH]Ibl, OLICHUBAaTh KaueCTBO CBOErO BKJIaJa B
o0l MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHMBepcaJibHbIe YUyeOHbIe el cTBUS
Camoopranmusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH, ANTOPUTM pelleHus 3aJaud (WIM €ro 4YacTb),
BBIOMpPATh CIOCOO peIIeHUs] € YYETOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIIEHUN C Y4ETOM
HOBOM MH(pOpMaLIUU.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ysibTaTa pPelieHus
MaTeMaTH4YeCKOM 3a1a49M;
HpGI[BI/II[eTB prI[HOCTI/I, KOTOpBIG MOFyT BOBHHKHYTB HpI/I peLHeHI/II/I 3aJa4yu, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAlICHHBIX OIMHUOOK,
BBIBJIEHHBIX TPYIHOCTEN;



® OILICHUBATh COOTBETCTBHUE pe3yibTaTa JEATEIbHOCTH MOCTABICHHON IEIH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS WM HEAOCTH)KEHUS IeNd, HaXOAWThb OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETCHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 7 kJacce OOYyYarOIIUICS MOJIYYUT CIEAYIOIIME NpPEIMETHBIE
pE3yIbTATHI:

Yuciia ¥ BIYUCTICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
palMOHAIbHBIMU YHUCIIAMHU.

HaxonuTe 3HaueHMsS YHUCIOBBIX BBIPAKEHUH, NPUMEHATHh Pa3HOOOpa3HbIE CIOCOOBI U
NPUEMBl BBIUMCIICHUS 3HAUYEHWH JPOOHBIX BBIPAXKCHHH, COACPIKAIINX OOBIKHOBEHHBIC U
JieCATUYHbIE Apo0u.

[Tepexoaute OT 0JHOM (HhOPMBI 3amMCU YUCEN K JIpyroil (mpeoOpa3oBbIBATh JECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHYHYIO, B YacTHOCTU B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U yNOPAIOYNBATH PALlMOHAIbHbBIE YHCIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BbIpaK€HUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPaJIbHBIMU [10Ka3aTEISIMU.

[TpuMeHATh NpHU3HAKK JENMMOCTH, DPA3JIOKEHHE HAa MHOMKUTENIM HaTypPaJbHBIX YHCEIN.

Pemarbs npakTHKO-OpMEHTHUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH,
MPOIOPLIMOHATIBHOCTHIO BEIUUNH, TPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAaThl PELICHUS 3a/1a4
C YYETOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMBbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUsl

Hcnonb30Bath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOI0 MaTepuaia.

HaxonuTh 3HaueHns OYKBEHHBIX BBIPQXKEHUH MTPH 33JJaHHBIX 3HAUEHHSIX MEPEMEHHBIX.

BoinonHATe mpeobpazoBaHus LEI0r0 BBIPAKEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBISITh pa3jioKEHUE MHOTOWIEHOB Ha MHOXXHMTEIU C IOMOIIBI0 BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTENs, TPYNIHUPOBKU ClIaraeMblX, IpUMeHEHUs: (opMys COKpaIICHHOTO
YMHO>KEHHUS.

[TIpumensaTh mnpeoOpa3oBaHUsi MHOTOYICHOB Ui pELICHHWs pa3IMyYHBIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJllbHBIMH MOKa3aTeNsIMU JJis IpeoOpa3oBaHus
BBIPAYKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsST MpaBuia mepexoaa OT
HUCXOJHOTO YypaBHEHHUS K DPABHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS JM YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMmeHATH rpaduuecKkrue METO bl IIPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[ToaGupatb mpUMepHI Map YUCE, SIBISIOLUIMXCS pelleHueM JHHEHHOTO YPaBHEHHS C ABYMS
[IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMs
MIePEMEHHBIMH, MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPDI PELICHHS YPABHEHHUS.

Pemate cuctembl JBYX JIMHEMHBIX YpPaBHEHUH C JBYMsl NEPEMEHHBIMU, B TOM YHCIE
rpagpuyecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHUU IO
YCJIOBUIO 3a/1aud, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud I1OJYyYEHHBII
pe3yInbTar.

DOYyHKUMHU

N300paxkatb Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEpBalbl, 3alUChIBaTh YHCIOBbIE IPOMEKYTKH Ha
anreOpanvecKkoM si3bIKE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIuid. CTpouts rpaduk QyHKIUN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKUMHA HU3BECTHBIE 3aBHCHUMOCTH MEXAY BEIMYMHAMU:
CKOpPOCTb, BpeMs, pacCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BEM pabOTHI.

Haxoauth 3HaueHue QyHKIMM MO0 3HAYCHUIO €¢ apryMeHTa.

[Tonumatp rpaduueckuii crocod NpeACTaBICHUs M aHaIW3a MH()OpMAaIUK, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIHIO U3 TPapUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy oOyuenus B 8 kJiacce OOyYaroIIUICs TMOJYYUT CIEAYIOIIHE NpeIMETHBIE
pE3yIbTATHI:

Yucia ¥ BIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YHCEN IS
CpPaBHEHHUS, OKPYIJIEHUS M BBIYMCICHUI, HM300pa)kaTh JE€HCTBUTEJIbHBIE YHUCJIa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(pMETHYECKOTO KBaJPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIb3YSI IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIITOJIHATH IPE0Opa30BaHus BhIPAXKEHU,
COJIEpIKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCET C MOMOUIbIO JECITUYHBIX ApoOeil u
crenenei yucna 10.

Auredpanyeckue BbIpaKeHUsl

[IpuMeHATh TOHATHE CTEMEHHW C LENbIM IOKa3aTeleM, BBIIOJIHATH NpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BbINOMHATE TOXZECTBEHHbIE MpPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE
MPaBUJI ICHCTBUN HaJl MHOTOUJICHAMH M aJIreOpandyecKuMu JIpoOsMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TIpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHHM JUIsI  pEHICHUS pa3iM4YHbIX 3a7ad M3
MaTEMaTHKH, CMEKHBIX TPEMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOISIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpapuuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHUE WIU
CUCTEMA YPaBHEHUH PELLEHUs, €CIIU UMEET, TO CKOJIBKO, U IIpOYEe).



[lepexoauth OT ciOBEeCHOW (POPMYIUPOBKM 337a4u K e¢ anreOpanyeckod MOAETH C
IIOMOLIBI0 COCTABJICHUS YPaBHEHMs WJIM CHCTEMbl ypaBHEHUMN, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10Jy4ECHHBIN PE3YJIbTAT.

[TpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHON NEPEeMEHHOHM M HMX CHUCTEMBI, JaBaTh TIpaUUecKyi0 HIUTFOCTPAIHIO
MHO’KECTBA PEILICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOYyHKUMHU

[lonumMaTh ® HWCHOJB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpEeNeNiaTh 3HAaueHHWE (QYHKUMHU IO 3HAYEHUIO apryMEHTa,
OIIpeIeNIATh CBOMCTBA (DYHKLUH 110 €€ IrpaduKy.

CrpouTth rpapMKu 31€MEeHTapHbIX (PYHKIMNA BUIA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, OmicBIBaTh CBONCTBA YKMCIOBOI (DYHKIMH MO €&
rpaduky.

K kxoHmy oOyueHus B 9 kiacce oOyyaroUIMiicsi HOJYYUT CIEAYIOIIHUE IPEIMETHBIE
pE3yIbTATHIL:

Yucia v BIYUCTICHUSA

CpaBHUBATh U YIOPSAA0YMBATh PALMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BrmonsaTe apudMeTHuecKre JeCcTBUS C pallMOHATILHBIMU YUCIIAMH, COYETast YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUS C UPPALMOHATIBHBIMU YU CIIAMHU.

HaxonuTs 3Hau€HUs CTENEHEN C LEJIBIMU [10Ka3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAYCHHUS
YHCIJIOBBIX BBIPAXKEHUH.

OkpyrisTh JEHCTBUTENBHBIE YKCIIA, BBIIOJIHATH NPUKUIKY PE3ylbTara BbIUMCICHUM,
OLIEHKY YHCJIOBBIX BBIPa’KEHUH.

YpaBHeHus1 U HepaBeHCTBA

Pemars nuHEWHbIE W KBaJgpaTHbIE YpPAaBHEHHs, YPaBHEHMs, CBOASILMECS K HHM,
npocTeiime ApoOHO-pallMOHaIbHbIE YPaBHEHHUS.

Pemats cuctembl IByX JMHEWHBIX YpaBHEHHM C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemate TekcToBBIE 3alaud anreOpandeckuM CIOCOOOM C TOMOIIbIO COCTaBJICHHUS
YPaBHEHUS WIHM CUCTEMBI IBYX YPaBHEHUH C JBYMs IEPEMEHHBIMHU.

IIpoBONTE MPOCTENUIINE UCCIENOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MPUMEHEHUEM TpapUuecKuX TMpeacTaBieHuil (ycTaHaBiIMBaTh, HMEET JIM YpaBHEHHE WU
CHCTEMAa YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaThb pellIeHHe
HEPABEHCTB HA YMCJIOBOU MPSAMOM, 3aIMCBIBATH PENIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIeHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSIMOIi,
3alUCBIBaTh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEIIEHUHN PA3JIMYHBIX 3a/1a4.

DyHKUMHU
PacnioznaBate GyHKIMHM M3y4eHHBIX BUOB. [I0Ka3pIBaTh CXEMaTUUECKH PACIIOIOKEHNUE Ha

KOOPJAMHATHOM TII0CKOCTH rpadukoB ¢yHkuuii Buma: Y = Kkx, y = kx + b, y = k/x,y =ax2 + bx +
C,y=x3,y= \x, y = |X|, B 3aBHCHMOCTH OT 3HaYeHUN KOI(DDUIIMEHTOB, OMKMCHIBATH CBOWCTBA

byHKIHi.



Crtpouth M M300paxkaTh CXeMaTUYECKH I'padUKU KBaJPATUYHBIX (YHKLIUH, OMHCHIBATH
CBOMCTBA KBaIpaTUYHbIX (DYHKIMH 11O UX IpaduKaMm.

PacioznaBate  kBampaTHuHylo — QyHKIMIO 10  (opmyine, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX GYHKLUHN U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIE M0C/IE10BATEIHOCTH M IIPOrPeccuu

Pacno3naBate apupMeTHYECKYIO0 U T€OMETPUYECKYIO IPOTPECCUH TP PA3HBIX CIIOCOOAX
3a71aHusl.

BBINONHATE BBIYMCIECHUS C UCHOJIb30BaHUEM (hOpMya N-ro ujieHa apuMeTHUeCKOW U
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHb! 1OCJIEI0BATEIILHOCTY TOYKAMU Ha KOOPANHATHOM MJIOCKOCTH.

Pemrate 3agaun, cBA3aHHBIE C YHCIOBBIMH ITOCIIEI0BATEILHOCTSIMH, B TOM YHCIIE 331a4YH
U3 peasbHOM KU3HU (C HCIIOJIB30BAaHUEM KalbKYISTOPA, HU(POBBIX TEXHOIOTHUM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m Konrpoabusie | IIpakruyeckue
NMPOrpaMMbl Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Yuca 1 BeIYuclIicHus. PanuoHanbHEIC o5 1 bubnunorexa LIOK
qpcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
HCOPATICCITE BhIpaiCHI https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
3 vy 20 1
PABHCHIL I HEpABereTsa https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 K . D 24 1
OOPHHATSL U IpaguicH. DyHkiLin https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
5 IT 000 6 1
OBTOPEHHE I ODOBIICHHC https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOIT'PAMME
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8 KUIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudgposbie)
Ne ni/mn Konrtpoasubie | IIpakrnuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubnunoreka LIOK
1 UYwucina u Beraucienus. KBaapatHeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Ywucia v BeruucieHus. CTeneHs ¢ eNbIM ; bu6nmorexa LIOK
TIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPaKEHHS. 5 1 Bu6moteka [IOK
KBagparHbiii TpEXUiIcH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BHIPaKEHHS. 15 1 Bbu6mmoteka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBajpaTHbIe 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHHH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
8 OyHkuunu. OCHOBHBIE MOHATUS 5 bubnrorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
o DyrKumn. Hncnossie pyniH o https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 HosToperne n 06obmenne 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO HACOB I1O 102 5 0
I[MPOI'PAMME
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9 KVIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne ni/mn Kontpoasubie | Ilpakrnuyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Uwucna u Beruncienus. JleiicTBUTEIbHBIC 9 bubnmoreka [JOK
Jycia https://m.edsoo.ru/7f419d08
9 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnmnoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHnust 1 HepaBeHcTBa. CHCTEMBI 14 1 bubnnorexa [HOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7§419d08
bubmuorexa [JOK
> Oyrkum 16 L https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
MICTIOBHIC HOCICAOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AITHS 18 1 bu6mmoreka [JOK
3HAHUH https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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