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IHOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISICTCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHHS: OHA
obecrieunBaeT U3yYCHHUE IPYTHX TUCIUILINH, KAaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO
LUKJIOB, €€ OCBOEGHHE HEOOXOAMMO JJIsi MPOAOKEeHUs 00pa30BaHUs U B MOBCEAHEBHON KU3HU.
PasBute y oOyuaroummmxcs Hay4YHbIX HPEJICTABICHUH O TMPOUCXOXKICHUH U CYIIHOCTH
anrebpanvecknx aOCTpakIuii, crnocode OTpakeHUs MaTeMaTU4YeCKOW HAyKOW SBICHUU W
MPOLIECCOB B MPHPOJAE U OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJEIUPOBAHHUS B HAYYHOM
MO3HAHUHM U B TPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS U KadeCTB
MBINUICHHUSI, HEOOXOMUMBIX JUIsl alafTallii B COBPEMEHHOM IM(poBoM obimiecTBe. M3yueHue
areOpel 00eCcTIeunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeHCTBUSI M BBIBOJIBI, POpMyYIUpOBaTh yTBepxkAcHUA. OcBoeHue Kypca anreOpbl obecrneynBacT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloUUXCA: OHMU HCIONb3YIOT JENyKTUBHBIE U
WHAYKTUBHBIE PAaCcCYXJCHHUsA, 00OOIIeHHEe M KOHKPETH3allMio, a0CTparupoBaHHe U aHAJIOTHIO.
OOyuenue anreOpe TMpeanoyiaraeT 3HAYUTENbHBIH OO0OBEM CAMOCTOATEIHHOU JEATENbHOCTH
oOydaromuxcs, TIOATOMY CaMOCTOSITEILHOE pEUICHWE 3a7ad  SIBISICTCS — peain3alrfei
JeSTebHOCTHOTO PUHIIUIIA O0yYeHUSI.

B crpykrype mnporpammel ydeOHOro Kypca «AnreOpa» I OCHOBHOTO OOIIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATSIIbHO-METOANYECKHe JTWHUU: «Uucna u
BBIUUCIICHUS, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DYHKIUIY.
Kaxxnas u3 3TUX cojepKaTelbHO-METOAMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSIKEHUHU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMU. B xone u3yueHus yueOHOro Kypca
00y4aroIuMCcs IPUXOIUTCS JIOTHUECKU PACCykAaTh, UCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOTro Kypca «Anredpa» BKIFOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTH4YecKOoro oO0pa3oBaHUs U
CIIOCOOCTBYIONIME OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTeMAaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yuciaa W BBIYUCICHUS» CIYXKUT OCHOBOW JUIsl JajdbHEWIIEro
M3YYECHUS MaTEeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS,
(GOpMUPOBAHUIO YMEHHS TMOJIb30BATHCSA AITOPUTMAMH, a TAKKe MPUOOPETEHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX IS TIOBCETHEBHOW >KM3HU. Pa3BUTHE TOHSATHS O YUCIIC HA ypPOBHE
OCHOBHOTO 001IIero o0Opa3oBaHMsI CBS3aHO C PANMOHAIBHBIMU M UPPAIMOHATBHBIMUA YHCIAMHU,
(dhopMHUpOBaHUEM TIPEACTABJICHUN O NEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHHUS YHMCIOBOM
JIMHUU OTHECEHO K CpeiHeMy o01eMy 00pa30BaHHUIO.

Copmep:xaHnue JByX anreOpamdyeckux JHHMA — «AJredpandeckue BBIPAKECHUS U
«YpaBHEHHS] W HEPABEHCTBa»  CMocoOCTByeT  (OPMUPOBAHHID Yy  OOYYarOIIMXCS
MaTEeMaTHYECKOTO amrmapara, HEOOXOAMMOTO MJisi pEelIeHHS 3afad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHe OCHOBHOTO 00I1Iero 0Opa3oBaHUs
y4eOHBI  MaTepuan TPYNIUPYETCS  BOKPYr  pPallMOHANBHBIX  BBIpAXKECHHU.  Auredpa
JIEMOHCTPHUPYET 3HAUCHUE MATEMAaTUKU KaK SI3bIKa /ISl IOCTPOSHUS MAaTEMAaTHYECKUX MOJIEIeH,
OITMCaHUs TIPOIECCOB M SIBJICHUH pealbHOro Mupa. B 3amaum oOydeHus aireOpe BXOIAT TaKKe
JaJIbHEHIIIee Pa3BUTHE ANTOPUTMUYCCKOTO MBINIICHUS, HEOOXOJUMOro, B YaCTHOCTH, JUIS
OCBOEHHUSl Kypca HHQOpPMATHKH, M OBJIAJICHHUE HAaBBIKAMU JEIyKTHUBHBIX PACCY>KICHHIA.



[IpeobpazoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHsI, CIIOCOOHOCTEH K
MaTEeMaTHIECKOMY TBOPUYECTRBY.

Conepxanne  (yHKIMOHAIBHO-TpaUyecKO  JMHUM  HANEJICHO Ha  IOJyYeHHe
00yJaronMMuUCs 3HaHUK O QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUeCKOW MOJICIH ISl OMMCAHUS
U WCCIIEZIOBAaHMs Pa3HOOOPA3HBIX IMPOIECCOB W SIBICHWH B TpUpoae W odOmiecTtBe. M3ydeHne
MaTepualia CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS KCIOJIb30BaTh pa3IMyHbIe
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyuecKue,
BHOCHT BKJIaJ] B ()OPMUPOBAHHE TPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH ITUBUIIH3AINH
U KyJIbTYPHI.

CormacHo yweOHOMYy TutaHy B 7-9 Kiaccax wu3y4aercss y4eOHBIH Kypc «AureOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pasfeNibl cofepxaHus: «Yuciaa M BBIYUCICHUS,
«AnredpanuecKue BRIPAKCHUD), « Y paBHEHHUSI U HEPABEHCTBAY, « DYHKIIUNY.

Ha uzydenue yue6HOTrO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Henento), B 8 kimacce — 102 4gaca (3 yaca B Henenmto), B 9 kmacce — 102 gaca (3 yaca B
HEJIEII0).



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JAECATHYHBIE, IEepexoa OT OAHOW (OpMBI 3amucu JIpobel K
npyroi. I[lonsTHe panMoOHaNIBHOIO YHCia, 3alIACh, CPABHEHUE, YIOPAIOYMBAHUE PALIMOHATIBHBIX
yucen. ApudmMeTrnueckue JeHCTBUS ¢ pallMOHAIBHBIMU YMCIaMu. PerieHue 3a1au U3 peanbHOM
IPAaKTUKU Ha 4acTH, Ha ApoOH.

CreneHp ¢ HAaTypaJbHBIM IOKa3aTeJeM: ONpeieNieHne, npeoOpa3oBaHUe BBHIPAKCHUN Ha
OCHOBE OTIpEJICJICHUs, 3aMUCh OONBIINX Yucel. [IpoLeHTsl, 3anuch MPOLEHTOB B BUAE APOOH H
Ipodu B BUJE MPOLEHTOB. TpU OCHOBHBIE 33/1a4yll HA MPOLEHTHI, PEIICHUE 33]1a4 U3 peallbHOM
IIPaKTHUKH.

IIpuMeHeHne NPU3HAKOB AEIUMOCTH, Pa3JIOKEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCMMOCTH, B TOM 4HUCIIE IIpsiMasi U 00OpaTHasi MPOIOPLIHOHAIBHOCTH.

Auredpanyeckune BbIpasKeHHs

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKCHUSA C NEPEMEHHOW. JlOIyCTHUMBIE 3HAYEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMH B BHIAE (OPMYIIBL
Beraucnenus no gpopmynam. IIpeodpazoBanne OyKBEHHBIX BBIPAKEHHUH, TOKIESCTBEHHO paBHBIC
BBIp@XEHUSI, TIPaBUiia MPeoOpa3oBaHUa CYMM M MPOM3BEICHHM, MpaBuUia PACKPHITHS CKOOOK U
IIPUBE/ICHUS MTOJJOOHBIX ClIaraeMbiXx.

CBOJCTBA CTENEHNU C HATYPAJIBHBIM [TOKA3aTEIIEM.

Opnowiensl U MHOrowieHsl. CteneHb MHOrowieHa. CloKeHue, BBIYUTAHUE, YMHOKECHHUE
MHOTOWICHOB. POpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT pPa3HOCTH.
®opMya pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWICHOB Ha MHOXKUTEIIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, MpaBUia MPeoOpa3oBaHUs YPaBHEHUS, PABHOCHIBLHOCTD
YpaBHEHHUH.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YpPAaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHHil. CocTaBi€HHME ypaBHEHHMH IO YCIOBHUIO 3ajaudd. PemieHune
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C JABYMS MEpEeMEHHbIMH M ero rpadux. Cucrema IBYX JTHHEHHBIX
YpaBHEHUH C JABYMs NEepeMEHHbIMH. PerieHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKHU.
IIpuMmepsl perieHns TEKCTOBBIX 3a/1a4 € MTOMOIIBIO CUCTEM YPAaBHEHH.

DyHKUUHA

Koopnnnara Toukum Ha mnpsMod. UucinoBble NpOMEXYTKH. PaccTossHue Mexay IByMs
TOYKaMHU KOOPJAMHATHOMU ITPSAMOM.

[IpsmoyronbHas cuctemMa koopauHaT, ocu Ox m Oy. Abcuucca M OpJuHAaTa TOYKU Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukos, 3agaHHbIX (opMmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonartme ¢ynkuuu. ['paduk  Pynknun. CpoiicTBa  (QyHKIMA.
Jluneitnast ¢ynkuus, e€ rpaduk. I'padux ¢pynkuuun y = |x|. I'padudeckoe perienue nuHEHHbIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUM.
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KBanpatHbiii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uHcie. [lecsTuunble
NpUOMKEHUST UPPALMOHANBHBIX Yncell. CBOMCTBA apuPMETHIECKUX KBAJPATHBIX KOPHEH U MX
INpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM W BbIUMCICHHSIM. JleliCTBUTEIbHBIE
YHUCIIA.

Crenens ¢ LenbIM Noka3aTteneM U e€ cpoiictBa. CTaHaapTHas 3alIUCh YUCIIA.

Anrebpanyeckue BrlpakeHUSAJredpanyeckue BbIpakKeHust

KBazpaTHblil TpEXUsIeH, pa3iokKeHHe KBaAPaTHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpandeckass JpoOb. OcHOBHOE CBOHCTBO anreOpanueckoit apoou. CroxkeHue,
BbIUUTAaHUE, YMHOXEHHE, AeJieHHe airedpandeckux ApoOel. ParyoHanbHble BBIpaKEHUS U UX
npeoOpa3oBaHueE.

VYpaBHeHUs U HEPABEHCTBAY pABHEHHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (GopMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, cBOAAmIMXCS K JMHEWHBIM U KBajapaTHbIM. Ilpocteifmine apoGHO-
palOHaIbHbIE YPAaBHEHUS.

I'padguueckas uHTEpIpeTalUsl YpaBHEHUIN C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPaBHEHUHN C ABYMs IepeMEHHbIMH. I[IpuMepsl pelieHus cucrteM HEIUHENHBIX YpaBHEHHH C
IBYMsI IEPEMECHHBIMHU.

Perienue TekCTOBBIX 3ajay anreOpanyeckuM CrocoOOM.

UucnoBele HEpaBeHCTBA M MX CBOWcTBAa. HepaBeHCTBO € OAHOM TIEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBEeHCTBA € OJHOM IepeMeHHOH. CHcTeMbl
JINHEVHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM.

OyHKIMN DYHKIUH

[Toustne ¢pynkuuu. OOnaCTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHKImHU. CriocoOb
3aaHus QyHKITUI.

I'papux Qynkiun. UYrenue cpoicTB ¢(yHKimu mo e€ rpaduxy. Ilpumepsl rpadpukos
(GYHKINH, OTpaKaIOUINX pealTbHbIC MPOIECCHI.

OyHKIMH, OMHMCHIBAIOIIME MPSMYIO M OOpaTHYIO NPOMOPLUOHAIBHBIE 3aBUCHMOCTH, UX
rpaukn. Oynxumn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe peruenne ypaBHEHHi 1 CHCTEM
YPaBHEHUHN.
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Yuciia 1 BbIYUCICHUSA

ParyonanbeHble yncia, UppallMOHANIbHbBIE YNCIa, KOHEUHbIE U OECKOHEYHBIE JIECATUYHbIC
apoOu. MHOXKeCTBO JEUCTBUTEIbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIAa KaK OECKOHEYHbIE
JecATUYHBIE  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JNEUCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MIPSAMOM.

CpaBHeHHE JEUCTBUTEIBHBIX YHUCEN, apu(pMETHYECKHe NIEHCTBHA C JIEHCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepsl 0OBEKTOB OKpYXAroOIIET0 MHpa, UIMTEIBHOCTh MPOLECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHue yuced.
IIpukuaka v OLEHKa Pe3yJIbTaTOB BEIYUCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHenue. Pelienue ypaBHeHUN, CBOAAIIMXCA K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TpETbEeH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-panMOHANBHBIX  YpaBHEHHM.  PerneHume  TEKCTOBBIX  3azad
anredpandecKuM METOIOM.

VYpaBHeHHE C JAByMs NEpEeMEHHbIMM M ero rpaduk. PemeHue cuctem ABYyX JIMHEHHBIX
YPaBHEHHH € ABYMs NEpEMEHHBIMU. PelleHne CUCTEM ABYX YpaBHEHMM, OZHO W3 KOTOPBIX
JUHEWHHOe, a Jpyroe — BTOPOil creneHu. 'paduyeckas MHTEpIpeTalusi CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenne TekCTOBBIX 3a7a4 alNreOpandecKuM CIocoOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PelieHue cucTeM JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOW. KBangpatHble HepaBeHcTBa. ['padmyeckass MHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMMOyHKINHN

KBanpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIMHBI
napaboIibl, 0Cb CHMMETPHUU NapadoIIbl.

I'paduku Gynkmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # ux cBOicTBa.

YucnoBsle nocae10BaTENbHOCT YHCI0BbIE MOCIeI0BATEIbHOCTH H IPOTrPecCHu

[TonsiTHe YKMCIIOBOM MOCIENOBATENLHOCTH. 3aJJaHUE MOCIEAOBATEIIbBHOCTH PEKYPPEHTHOM
bopmyoit u hopMyIol 1-TO UIeHa.

Apudmernueckass W reomeTpuueckas — nporpeccur.  DopMmynbl  n-TO  WIEHA
apu(pMeTHYECKON ¥ T€OMETPUIECKOI IPOrpeccHii, CyMMBbI IEPBBIX # YICHOB.

N300pakeHrne 4WICHOB apu()METHUECKOW M TE€OMETPUYECKON MpOTrpeccuil TOYKaMH Ha
KOOPJMHATHOH IIOCKOCTHU. JINHENHBIN U AKCIIOHEHLINAIbHBINA POCT. CII0KHbBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS IpPOTpaMMbI y4eOHOTO Kypca «Aunredpa»
XapakTepU3yoTCs:

1) naTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOUUIOMY W HACTOSALIEMY POCCUMCKOM MaTEeMaTUKH,
LEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U POCCHMCKON
MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUHN B IPYTUX HAYKaX U MPUKIAJIHBIX
chepax;

2) rpa:ka1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTCH TpaKJaHWHA M peaju3allid €ro Ipas,
MPEACTABICHHEM O MAaTeMaTHYeCKHX OCHOBAaX (PYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYp,
SIBIIGHUH, MPOLIETYp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHUIO ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKCHHIA
HayK{, OCO3HAHUEM Ba)KHOCTH MOPATBHO-3TUYECKHUX MPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHHH TMPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MATEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HH IS YCIICITHOW MpodeCCHOHANBHON NEATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM H TIOCTPOCHHEM HWHIUBUIYyAIBHOW TPAEGKTOPUU OOpa3oBaHUSA U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUECKOMY BOCHIPUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUH, YMECHHUIO BUACTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE,

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpHCHTAIlUCH B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJIOBEKa, NPUPOABI M OOIIECTBa, TOHUMAaHHEM
MaTeMaTHYeCKON HayKu Kak cdepbl 4YeIOBEUECKOH MAeSITeIbHOCTH, ITAaloB e€ pa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS LIUBWIM3ALUH, OBJIAJCHUEM A3bIKOM MAaTEMaTUKH U MaTeMaTHUECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCIIC/IOBATEIILCKON JICSITEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbSI U
IMOIMOHAIBHOTO 0JIArONOJIYYHsI:

TOTOBHOCTBIO TPUMEHSATh MATEMaTUYECKHUE 3HAHUSI B MHTEpPECax CBOETO 3JI0POBBS,
BEJICHUS 370pOBOTO 00pasa >KM3HU (30pOBOE MUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, perylspHas (usmueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABbIKA peIICKCHUH,
MpU3HAHKEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYroro YeloBeKa;

7) 3K0JI0TMYEeCcKO0e BOCIIMTAHME:

OpUEHTallMe Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU IS pPElIeHHs 3a7ad B 00JiacTu
COXPAaHHOCTH OKPYKAIOIIEH Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOJKHBIX
MOCJICICTBHI JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHHWEM IJIO0ATBHOTO XapaKTepa AKOJIOTHYECKUX
po0JIeM U IyTEeH UX PEIICHHUS,



8) ajanTanys K U3MEHAIOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHMSX HEOIPENECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTHUX
Jrofiel, MpUoOpeTaTh B COBMECTHON JESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OMbITa APYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWUU, B TOM uuciie (GOpMYIMPOBATH UJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SABJICHUAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neguunTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallUIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMblE€ PEIICHUS U
neicTBus, GopMyIupOBaTh U OLIEHUBATH PUCKU U TIOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JlornyecKue NeiCTBUA:

® BBIBIATH U XapaKTEpU30BaTh CYLIECTBEHHbIC NMPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTUH, OTHOILIEHUH MEXIy MOHATUAMH, (POPMYJIMPOBATH OMNPEEIICHUS TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 00001IIeHNs
U CpaBHEHUS, KPUTEPUU IPOBOIMMOTO aHAIN3a;

® BOCHpPUHUMATh, (POPMYJIUPOBATH U NMPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULIATENIbHbIC, €TUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

®  BBIABJIATH MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMs B (hakTax,
JAHHBIX, HAOJIOJCHUAX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU Ui BbISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

® JenaTh BBIBOJABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M MHAYKTHBHBIX
YMO3aK/IH4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® pa3dupaTh JOKa3aTeIbCTBA MAaTeMaTHYECKUX yTBEPXKACHUH (IpAMbIE U OT
IIPOTUBHOTO), IIPOBOAUTH CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKuX (AaKTOB, BBICTpAaUBaThb AaApPryMEHTAIMIO, NPUBOJUTH IPHUMEPHl U
KOHTpIpUMEPHl, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

® BBIOMpaTh crocoO pemieHuss y4uyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAUIMNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckue 1eCTBUS:

® UCHOJb30BaTh  BOMPOCHI  KaK  HCCIENOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
(dbopMyIIMpoBaThH BOIIPOCHI, ¢bukcupymomue IIPOTUBOpEYHE, npobiiemy,
CaMOCTOSITEJIbHO ~yCTaHAaBIMBaThb HCKOMOE M JaHHOE, (OpPMHPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO IIO3ULIMIO, MHEHHUE;

® QPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM JKCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE I10 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOTro
00BEeKTa, 3aBUCUMOCTEH 0OOBEKTOB MEXKTY COOOM;

®  CaMOCTOSITETIbHO  (OpPMYNHpOBaTh O000OOLIEHHS W BBIBOJBI 10  pe3yJibTaTaM
MPOBEAEHHOI0 HAOIIOCHMSI, UCCIIEA0BaHNUs, OL[ECHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MIPOUIECCCA, 4 TAKKC BBIABUTATH ITPCAIIOJIOKCHUA
0 €I'0 Pa3BUTHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMU, JAHHBIX, HEOOXOAUMBIX
JUISl pEeLIEHUs 3a/1a4K;

BbIOMpPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPHPETHPOBATH MH(OPMALIHIO
pa3INYHbIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpATh (OopMy MpeaCcTaBICHUS UH(GOPMAIMK U WILTIOCTPUPOBATH peIIaeMble 3a1a4H
CXeMaMH, AMarpaMMaMu, HHOH rpaukoil 1 uX KOMOMHALIUAMUY;

OLIEHMBATh HAAEKHOCTh MH(OPMAIMH MO0 KPUTEPHUSM, MPEIIOKEHHBIM yUUTEIIEM WITH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCTIPHHUMATh U ()OPMYITHPOBATEH CYKIECHHS B COOTBETCTBUH C YCIOBUSIMH U IICIISIMH
OOIIIeHUs], SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOKO TOUYKY 3pPCHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYeHHBIH pe3yibTaT;

B X0/ 00CYX/IeHHs 331aBaTh BOIPOCHI MO CYIIECTBY 00CY>KAaeMOM TeMBI, TPOOIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEIICHHS,
COTIOCTAaBJIATh CBOM CYXJACHHUS C CYXKICHHSAMH JIPYTHMX YYacTHHKOB JHajiora,
0oOHapy’XMBaTh Pa3IMIME U CXOACTBO MO3UIINNA, B KOPPEKTHOH popme popmynmupoBaTh
pa3HOTJIACHsI, CBOM BO3PAKCHHUS;

NPECTABIIATh PE3yJbTaThl PEIICHUsS 3a/1a4M, YKCIICPUMEHTA, HCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITEIILHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C yYETOM 3a/a4 MpPE3CHTAIMU |
0COOEHHOCTEeH ayTUTOPHH;

MOHUMATh M MCIIOJb30BaTh NMPEHMYIIECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOThHI
NIPY PEUICHNN YYeOHBIX MaTeMaTHIECKUX 3a/1a4;

NPUHUMATH 11€Jh COBMECTHOH JEATENbHOCTH, TUIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pachpeAeynsaTh BHABI PabOT, JOroBapuUBaThCS, OOCYXIaTh IMPOIECC H
pe3yabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (00CyXkaeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBl U JIPYTHE), BBITIOJIHITH CBOK YacTh pabOThl M KOOPAMHUPOBATH
CBOU JICUCTBHS C APYTUMH WIEHAMH KOMAaH]Ibl, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B
00K MPOJYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTUBHBIE YHHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBUSA
Camoopranuzaumus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AITOPUTM pELIeHHs 3afaud (WIM €ro 4acTb),
BBIOMpaATh CIOCOO pelIeHusT C y4ETOM HUMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH BAapHUAHTHI PEIICHUH ¢ yuyéTom
HOBOH MH(OpMAIHH.

CaMOKOHTpO.TIL, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

BIIQJIETh CIIOCOOaMH CaMOIPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ysibTaTa pPereHus
MaTEeMaTHYECKOM 3aa4M;
MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PELICHUH 3aJa4H, BHOCHTh
KOPPEKTUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMIEHHBIX OIIHNOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATH COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IIOCTABJICHHON LEIU U YCIIOBUSM,
OOBSICHATh TPUYHMHBI JOCTHIKCHUS WIM HEHOCTIDKEHHS IIeTH, HAXOJWTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce OOydYarOUIMHCSA MOJIYYHMT CJEIYIOLIIUE IMPEIMETHbIE
pE3yJIbTaTHI:

Yuciia 1 BbIYHCTICHUSA

BbinonHATh, coueTass yCTHbIE W INHUCbMEHHBbIE NPUEMBI, apu(PMETHUYECKHE AECUCTBUS C
palOHaIbHBIMU YUCIAMH.

HaxomuTh 3HaueHus 4YMCIOBBIX BBIPAKEHUH, MPUMEHSATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMbl BBIUMCIICHHUS 3HAUE€HUM JApPOOHBIX BBIPAKEHUH, coAepkKalluX OOBIKHOBEHHbBIE W
JeCATUYHBIE IpoOu.

Ilepexoaute OT OfHOM (OPMBI 3aNUCH YUCeN K APYroi (mpeoOpa3oBbIBaTh JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTU B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYUBATH PALlMOHAJILHBIE YUCIIA.

OxpyrisTh yucia.

BBINOMHATE MPUKUAKY M OLIEHKY pe3ysibTaTa BBIYMCICHHM, OLEHKY 3HAYEHUI YHCIIOBBIX
BbIpaK€HUI. BBIMOIHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpyMeHATh MPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare nNpaKkTHKO-OPHEHTHUPOBAaHHBIC 3aJauy, CBA3aHHBIE C OTHOLICHUEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTHIO BEIMUNH, IPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTpaHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMHU PAacCMAaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpasKeHHs

Hcnonp30Bath anrebpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IpoIIecce
OCBOEHUS y4eOHOro MaTepuaa.

Haxoauts 3HaueHus: OyKBEHHBIX BbIPaKEHUHN IPU 3aJaHHBIX 3HAUEHUAX TIEPEMEHHBIX.

BeimonsATe npeoOpa3oBaHysl LENOT0 BBIPAKEHHUS B MHOTOWIEH NMPHUBEIEHUEM MOJIOOHBIX
CJIaraeMblIX, PaCKphITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOWIEHa HAa MHOIOWIEH W MHOIOWIEHa Ha MHOTOWIEH,
IPUMEHATH (HOPMYJIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh pa3lokKEeHUEe MHOTOYJICHOB HAa MHOYKUTENIM C ITOMOIIBIO BBIHECEHMS 3a
CKOOKH OOIIEr0 MHOXHTENS, TPYNIUPOBKU CIaraeMblX, IPUMEHEHUSI (HOpPMYJ COKPAIIEHHOTO
YMHO>KEHUS.

[IpumensaTy mnpeoOpa3oBaHUS MHOTOWIEHOB Ui pEIICHUS pa3IMyHbIX 3a1ad U3
MaTEMaTHKHU, CMEKHBIX IIPEMETOB, U3 PEAIBHOM NTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM IOKa3aTeIsAMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHMS C OJHOM INEPEMEHHOM, NPHUMEHsS INpaBUila Iepexona OT
UCXOJHOI'O YpaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsTh, SBISIETCS JM YHCIO KOPHEM
YpaBHEHHS.

[TpumensTs rpadpuueckre MeTo bl IPHU PELICHNN TUHEWHBIX YPAaBHEHUH U UX CUCTEM.



[TonGupath mpUMeEpHI Map YUCE, ABISIOLUIMXCS pEIIeHHEeM JTHHEHHOTO YpaBHEHHUS C IBYMsI
MIEPEMEHHBIMH.

Ctpoutb B KOOPIMHATHOM TUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C JBYMs
MEPEMEHHBIMH, MOJIb3YSACh rPaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cucreMbl NByX JMHEHHBIX YpaBHEHHH C JByMs NMEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsATh M pemaTh JUHEHHOE YpPAaBHEHHME WM CHCTEMY JIMHEWHBIX YPAaBHEHHMM IO
YCIIOBUIO 3aJlauM, HUHTEPIPETHPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aJa4M I1OJIy4ECHHBII
pe3yJIbTar.

DOyHKUUHA

N3o0pakath Ha KOOPAMHATHOW TIPSMOM TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpIMHATAaM, JIy4Hd, OTPE3KH, WHTEpBAJbl, 3allMChIBATh YHUCJIOBBIE IPOMEXKYTKHM Ha
anreOpandecKoM sI3bIKe.

OTMeuyaTh B KOOPAWMHATHOM IUIOCKOCTHM TOYKHM IO 33aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKINUU y = [X].

OnuceiBaTh C TOMOIIBIO (YHKUMH HW3BECTHBIE 3aBHCHUMOCTH MEXAY BEITMUYMHAMU:
CKOpOCTb, BpEMS, PAacCTOSHUE, I1I€HA, KOJMWYECTBO, CTOMMOCTb, IPOM3BOIAUTEIBLHOCTb, BpEMS,
00BEM PabOTHI.

HaxonuTs 3HaueHne HyHKIIMU N0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudueckuii cnocod mMpeacTaBieHUs W aHadu3a WH(GOpPMAIUHU, W3BIEKATh H
MHTEPIPETUPOBATh HMHPOPMALIHIO U3 TPapUKOB PEATbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOydYaromIMiiCs TONYYHUT CIEAYIOLIUE MPEeIMETHBIE
pe3yabTaThl:

Yucia 1 BbIYUCTCHUSA

Hcnonp30BaTh HayallbHbIE NPEACTABJICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN IS
CpaBHEHHS, OKPYTJICHHS WM BBIYHCICHHH, HM300pakaTh JEHCTBHUTENBHBIC YHCIA TOYKAMH Ha
KOOPJHMHATHOM IIPSIMOM.

[IpumensaTy mnoHsATHE apuU(METUUYECKOro KBAJPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS IPU HEOOXOJUMOCTHU KaJIbKYJISATOP, BBIIOIHATH MPeoOpa3oBaHMsl BhIpaKEHUH,
coJiepKalluX KBaJApaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX U MaJlbIX YHCENT C TOMOIIBIO JECATHYHBIX Apodel u
creneneit yucina 10.

Auredpanyeckune BbIpasKeHHUs

[IpuMeHSTh TIOHATHE CTENEeHW C IeNBIM TI0Ka3aTeleM, BBIOIHATH MPEoOpa3OBaHUS
BBIPAKEHUH, COIEPIKALIUX CTENEHH C LIEIbIM NTOKA3aTEJIEM.

BeInonmHATE TOXKIECTBEHHBbIE MPeoOpa30BaHUS PALMOHATIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMU U anreOpanyeckKuMu JpoOsiMH.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUN I pEIIEHUS Ppa3MUYHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaTbHOMN MPAKTHKU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPAaBHEHHUS, CBOJSIIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOoauTH MpoCTENIINE UCCIEN0OBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCJIE C
MPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHuid (yCTaHaBIMBAaTh, HWMEET JM YypaBHEHUE WIH
CUCTEeMa ypaBHEHHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U Tipouee).



[lepexoaute OT ciOBeCHOM (OpMYyTUPOBKM 3a1aud K €€ anreOpandeckoil Mojnenu c
IIOMOILBIO  COCTaBJIEHUS YPAaBHEHWS WM CHUCTEMBl YpPaBHEHMH, WHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a]1a4H IIOJy4CHHBINA PE3yJIbTAaT.

IIpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHMSI, OLICHKH, PEIIaTh JIUHECIHbIE
HEpPAaBEHCTBA C OJIHOM NEpEeMEHHOM M HUX CHCTEMbI, JaBaThb TpadUUECcKyl0 HILTIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKIMHA

[lonumath ¥ WCHOJB30BaTh  (DYHKIMOHAIbHBIE TOHATHS M S3BIK  (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAueHHsI), OINpENeNATh 3HAaueHHEe (QYHKIUHM 10 3HAUCHHUIO apryMEHTa,
OTIpeNeNIATh CBOMCTBA (pyHKINH 110 €€ rpaduky.

Ctpoutb rpaduKu 3JIeMEHTapHBIX (PYHKIUH BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OmuCHIBaTb CBOICTBA UHMCIOBOH (BYHKIHH MO 68
rpaduky.

K xoniy obOydyenuss B 9 kJjacce 0OOydYarOMMIACS TOJYYUT CIEAYIOMIAE TMPEIMETHBIC
pe3yabTaThl:

Yucsia ¥ BHIYUCICHUSA

CpaBHUBATh M yIOPSAJOYUBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIC YHCIIA.

BeimonusaTe apupmMeTryeckue NEHCTBHS C PallMOHAJIBHBIMH YUCIIAMH, COYETasl YCTHBIE U
IIMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUUCIIEHNS ¢ UPPALIMOHAIBHBIMU YHCIAMHU.

HaxonuTth 3Ha4YeHMs CTENEHEN C LIEJIBIMU MOKA3aTEIsIMUA U KOPHEH, BBIUNCIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryATh NEHUCTBUTEIIBHBIE YHCIIA, BBINOJHATH INPUKUAIKY pPE3yJbTaTa BBIYUCIICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemars nuHEWHbIE W KBagpaTHbIE YPaBHEHUS, YPAaBHEHMsI, CBOASAIIMECS K HHUM,
npocTeime ApoOHO-PAMOHANBHBIE YPAaBHEHHUS.

Pemarp cuctemsl IByX JIMHEHHBIX YPaBHEHHMH C JBYMs NEPEMEHHBIMH U CHCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SBJISIETCS JINHEUHBIM.

Pemarp TekcToBple 3amauM  anreOpanyecKUM CHOCOOOM C TOMOILIBIO COCTABJICHUS
YPAaBHEHHS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBomuTh mpocTelre NccaeA0BaHUsl YPABHEHUM U CUCTEM YpaBHEHMI, B TOM YHCIIE C
IpUMEHEeHHeM TIpadUuecKux TIpeAcTaBieHUll (yCTaHaBIMBATh, UMEET JM YPaBHEHUE WU
crcTeMa ypaBHEHHUH pelleHts], €ClIi UIMEET, TO CKOJIBKO, U IIpoyee).

Pemate nMHelHbIE HEpaBEHCTBA, KBAaApaTHbIE HEPABEHCTBA, M300paXkaTh pEIICHUE
HEPaBEHCTB HA YMCJIOBOU IPSIMOM, 3allUCHIBATH PEILICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAKOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MIPSIMOM,
3aIACHIBATh PELICHHUE C TIOMOIIBIO CHMBOJIOB.

Hcnons30BaTh HEPAaBEHCTBA MPH PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUH

Pacrnio3HaBaTh (pyHKIMHM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKH PACIIONOKEHHE Ha

KOOPJMHATHOM MIocKkocTy rpadukoB GpyHKIMA BUuga: y =kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1\x y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KOIQDUIHEHTOB, OMICHBATE CBOACTBA

GyHKIMIA.



Ctpouth M u300pakaTh CXEMaTHUECKH TpadUKH KBaApPAaTHUUYHBIX (YHKIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMH TIO UX TpauKaMm.

PacniosnaBath  KkBagpatuuHyro ~(QyHKIMIO 1m0  (opmyiie, TPUBOIUTH  MPHUMEPHI
KBaIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NOC/I€10BATEILHOCTH M IPOrpeccuu

Pacrio3naBaTh apuMeTHUECKYIO0 U TEOMETPHUECKYIO MPOTPECCHU MPHU Pa3HBIX CIOCOOax
3aJlaHusl.

BBINONHATS BBIYMCICHUS C WCHOJIB30BaHHMEM (GOPMYN N-ro 4jieHa apuMETHUECKOW U
reOMETPUUYECKOM MPOTrPeECCHid, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl NOCIE10BATEIILHOCTH TOUKAMH Ha KOOPJUHATHOM TIOCKOCTH.

Pemarp 3agaun, cBA3aHHbBIE C YMCIOBBIMU IOCIIEIOBATENbHOCTSIMH, B TOM YHUCIIE 33Ja4U
13 peajbHOM KU3HU (C MCIIOIB30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOIOTHMN).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosan4yectBo yacos DJIEKTPOHHBIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/t P KoHTposbHBI IIpakTHYeckue (g )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThl padoThI
pecypcebl
) Uucna u BeruncaeHus. PanimoHanbHbIe 25 1 bubmuoreka [JOK
qHCia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AJIreOpaITeCKHe BIpwCHIA 27 ! https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
3 YPaBHEHHA 1 HCPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
4 Koopyuharet n rpaguic. Gynkum 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> Tostopenme n 0dodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 5 0




IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KUIIACC
KosanuyectBo 4yacos i DJICKTPOHHBIE
ara
Ne T undpoBbie
€Ma ypoka Konrpoasbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
1 [TonsiTve panMOHAIBHOTO YKCIa 1
) Apudmernueckue 1eicTBUA C |
paloOHaIbHBIMU YHUCIAMU
3 Apudmernueckue 1eicTBUA C |
palroOHAIBHBIMU YUCIAMU
4 ApudmeTrnueckue IeHCTBUS C |
palroHAIBHBIMU YUCIAMU
5 ApudmeTrnueckue IeHCTBUS C |
paloHaIbHBIMU YHUCIAMU
6 Apudmernueckue neicTBUs ¢ 1
paloHaIbHBIMU YHUCIAMU
7 CpaBHeHMe, yHopsA0YMBaHUE |
palOHAIbHBIX YUCEI
g CpaBHeHue, ynops1ouuBaHue 1
palOHAIbHBIX YUCEI
9 CpaBHeHue, ynops10uuBaHue 1
paIoHaIbHBIX YUCEI
10 CrerneHb ¢ HaTypaJbHBIM 1 bubnmoreka [JOK
IoKa3aTejIeM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypalbHBIM 1 bubnuorexa [JOK




MoKazaTreyemM https://m.edsoo.ru/7f421382
12 CrerneHb ¢ HaTypaJTbHBIM bubnmoreka [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HaTypaJbHBIM bubnmoreka [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypalbHBIM
MoKa3areyieM
15 Pemennie 0CHOBHBIX 3aJ1a4 Ha ApooOH,
MPOLICHTHI U3 PEaTbHOUN MPAKTUKU
16 Pemennie 0OCHOBHBIX 3aJ1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHON MPAKTHKU
17 Pemienne oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
13 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PeaTbHOUN MPAKTUKU
19 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJIM HATyPaJbHBIX YUCEN
20 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS
Ha MHO>XUTEJIM HaTyPAJIbHBIX YUCEN
21 Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPONOPLUOHATIBHOCTH
) Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIUOHAIBHOCTH
3 Peanbabie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIUOHAIBHOCTH
24 Peanbabie 3aBucumoctu. [lpsmas u

oOpaTHast MPONOPILHOHATIEHOCTH




KonTponbhas pabota no Teme

25 n n
ParmonansHble uncia
26 bykBeHHbBIC BEIpayKEHUS bubmmorera [JOK
y p https://m.edsoo.ru/7f41feec
7 [Tepemennsie. JlomycTumple 3HAUCHUS
MIEPEMEHHBIX
28 DopMytbl
29 Dopmybl
[TpeoOpazoBanre OYKBEHHBIX
30 BBIPAYKEHHH, PACKPBITHE CKOOOK U bubmorera [JOK
P » Packp https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TTOJJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPOKECHHM, PACKPBITHE CKOOOK 1 bubmorexa HOK
P » Packp https://m.edsoo.ru/7f41£d70
MpUBEICHUE TTOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPAXXEHUM, pacKpbITHE CKOOOK 1
MpHUBEIeHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPAXEHHM, pacKpbITHE CKOOOK U
MpHUBeIeHNE TTOJOOHBIX CIaraeMbIX
34 CBolicTBa CTETIEHH C HATYPAJIbHBIM bubnunoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f4218be
bubnuoreka [IOK
37 MHorouieHsl nommoreka I

https://m.edso0.1ru/7f42276¢




bu6mmoreka [JOK

38 M
HOTOTICHET https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTAHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxeHre, BRIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKPAILIEHHOTO bubnuorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 ®opmyJibl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 dopMyIIbl COKpAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 ®opMyIbl COKPALIEHHOTO bubmuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f4241d2
47 @opMyIIBI COKPAIIEHHOTO bubnuoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 PaznoxxeHne MHOrO4JIEHOB Ha bubmuoreka [JOK
MHOXUTEINA https://m.edsoo.ru/7f423312
49 Pa3noxenue MHOrO4wIeHOB Ha bubnuorexa [JOK
MHOXKUTEIIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOTOWICHOB Ha bu6mmoreka [{OK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de

51

PazioxeHrne MHOTOYJIEHOB Ha




MHOXUTCIN

KonTponbhas pabota no teme

52
"Anrebdpanyeckue BblpaxeHus"
YpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHHUS,
PaBHOCUIIBHOCTb YPAaBHEHUMU
JIuneiniHoe ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, pEeLICHUE JIMHEUHBIX
ypaBHEHUU
JIuneiiHoe ypaBHEHHE C OAHOU
55 MEPEMEHHOM, pElICHUE TUHEHHBIX bubmorexa OK
p L p https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuHeitHOe ypaBHEHHE C OJJHOU
56 MIEPEMEHHOM, PELICHUE JIMHENHBIX
ypaBHEHUH
57 Pemrenue 3amad ¢ momompio bu6mmoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
53 Pemenwe 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUH https://m.edso0o.ru/7f420806
59 Pemenwne 3ama4 ¢ moMOIIBIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3a1a4 ¢ moMoIbIo bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMs bubnuorexa [JOK
MIEPEMEHHBIMH U ero Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHoe ypaBHEHHE C IBYMs bubnmoreka [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a




Cucrema JIByX TUHEHHBIX YpaBHEHUN

bu6mmoreka [{OK

03 C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMU
65 Cucrema IByX JTUHEHHBIX YpaBHEHUN
C IByMsl IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEMHBIX YPaBHEHUN
C IByMsl IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHMM bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHEHMI bubamorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cuctem ypaBHeHUI
71 Pemenue cuctem ypaBHEHMI
7 KonrponbHas padora no reme bubnnorexa [IOK
"JIuneitHbie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsAMoi bubamorexa LOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
7 HHCIIOREIC IPOMEAKYTICH httDs://m.edsoc])_.[ru/7f41dff2
75 YucioBble IPOMEKYTKU
76 PaccrosHne Mexny nByMsl TOUKaMHU
KOOPAUHATHOM IPSAMON
77 PaccrosHne Mexny nByMsl TOUKaMHU

KOOPJIMHATHOM IIPSIMOM




73 [IpssmMoyrosibHas cucTtemMa KOOpAUHAT bubnuorexa [JOK
Ha IVIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHast cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bub6nuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpadukoB, 3aJaHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumepsr rpadukoB, 3a1aHHBIX
dbopmynamu
23 [Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu
24 UYreHue rpaduKoB peasbHbIX bubnuoreka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
25 YreHne rpauKoB peabHBIX
3aBUCUMOCTEN
bubnmoreka [JOK
86 Horsmue pyniam httns://m.edsocl)_.[ru/7f41ef06
87 I'paduk pynkunn
. . bubnmoreka [JOK
88 CoficTea dynicimii httos://m.edsocl)_.[ru/7f41f078
. . bubnmoreka [JOK
89 CpoficTsa dynicimii httt)s://m.edsocl)_.[ru/7f4lf1 fe
. bubnuorexa [JOK
20 Jlnseiina QyHKuma httos://m.edsocl)_.[ru/7f427282
91 Jluneitnas QyHkuus bubnmorexa [JOK

https://m.edso0.1ru/7f427412




9 [Toctpoenue rpaduka TUHEHHON | bubnuorexa [JOK
byHKIMHA https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHOMN |
byHKIMHA
94 ['padux pyHknmm y =[x| 1
95 I'padux pynkuum y =[x| 1
96 KonrponbHas pabora no reme | bubnnorexa [JOK
"Koopaunats! u rpadpuku. OyHKImn" https://m.edsoo.ru/7f41£50a
[ToBTOpEHVE OCHOBHBIX ITOHATHH H
97 METOJ/IOB Kypca 7 Kiacca, 00o01eHne 1 bubmorexa HOK
HV P ’ B https://m.edsoo.ru/7f429¢6¢
3HAaHUU
[ToBTOpEHVE OCHOBHBIX IMOHSATHI U
98 METOJIOB Kypca 7 Kjacca, 00001eHue 1 bubmotera [JOK
Hv P ’ t https://m.edsoo.ru/7f42932
3HAaHUU
[ToBTOpEHVE OCHOBHBIX MOHSATHH U
99 METOJIOB Kypca 7 Kjacca, 00001eHue 1 bubmotera [JOK
Hv P ’ B https://m.edsoo.ru/7f42a0e0
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOOB Kypca 7 kiacca, 00001enue 1 bubmorera [JOK
Hv yp ’ = https://m.edsoo.ru/7f42a27a
3HaHUU
101 Hrorosast koHTpOIbHAS paboTa 1
[ToBTOpEHVE OCHOBHBIX ITOHSATHH H
bu6mmoreka [{OK
102 METO/IOB Kypca 7 Kiacca, 00o0mieHne 1

3HaHUHU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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