MHUHHACTEPCTBO ITPOCBEIEHUSI POCCHMCKON ®EAEPAITIN
Munucreperso o6pasoanns u Hayku Kypcexoii 0daacT
KomuTeT 00pa3oBanus I. Kypcka

MBOY «COII Ne 30»

PACCMOTPEHA VT E@}i@ﬁl}ﬁ%

@‘v‘ W 2630028 75 "@

Ha 3accJaHuH
nmenarori4eckoro CoBeTa

npotokon Ne 7/
ot « 37 »alryern 2023 T

OT « J}'; Wf;é?zxa:ﬁfa, 2023 r.

PABOYAS ITIPOTPAMMA
(ID 289813)

yueOHoro npeamera «Aareopa. ba3oBsiil ypoBeHb»

s oOydaromxes 7-9 KiaccoB

Kypek, 2023



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,
KOTOPBI BKITIOYAET CIIEAYIONINE OCHOBHBIC pa3leibl colepkaHUs: «Uucia W BBIYUCICHHSY,
«AnredpanuecKue BRIPAKCHUD), « Y paBHEHHUSI U HEPABEHCTBAY, « DYHKIIUNY.

Ha uzydenune yue6HOrOo 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.

[IpsamoyronbHas cuctemMa koopauHaT, ocu Ox m Oy. Abcuucca M OpauHATa TOYKU Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukos, 3agaHHbIX (opMmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonartme ¢ynkuuu. ['paduk  Pynknun. CpoiicTBa  (QyHKIMA.
Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢pynkuuu y = |x|. I'paduyeckoe perieHue nuHEHHbIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yuciia v BbIYUCICHUA



KBanpatHbiii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uHcie. [lecsTuunble
NpUOJIMKEHUST MPPALMOHANBHBIX Yncenl. CBOMCTBA apuPMETHIECKUX KBAJPATHBIX KOPHEW U HX
IIPUMEHEHNE K MpeoOpa3soBaHMIO YMCIOBBIX BBIPRKEHUH W BBIYHUCICHMSIM. JlefiCTBUTENbHBIE
qucia.

Crenens ¢ 1eNIbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alMCh YHCIIA.

AJiredOpanveckue BbIPAKeHUs

KBaznpaTHbIil TpEXUIICH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOe CBOMCTBO anreOpanueckoil npobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHE, JIeJIeHne anredpanyeckux apoOeil. PanmoHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus 1 HepaBeHCTBA

KBagpatHoe ypaBHeHue, (Gopmyia KOpHEW KBaJpaTHOTO ypaBHeHHus. Teopema Buera.
Pemenue ypaBHeHMH, cBOAAMIMXCS K JMHEWHBIM UM KBajapaTHbIM. [Ipocteifmine apoGHO-
paloHaIbHbIE YPAaBHEHUS.

I'padguueckas MHTEpHpeTalysl YpaBHEHUI ¢ ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Perrenne TekCTOBBIX 3a7a4 alNTreOpandecKuM CIocoOOM.

UucnoBble HEpaBEeHCTBA M HUX CBoOWCTBAa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHocunbHOCTE HepaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOM mnepeMeHHOW. Cucremsl
JINHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKUUH

ITonsatne ¢pynkuuu. OOnacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIHU. CriocoObl
3afaHus QyHKIUH.

I'papux Qynkiun. Yrenue cpoicTB ¢(yHKimu mo e€ rpaduxy. Ilpumepsl rpadukos
(bYHKINH, OTPaKAIOUINX PeaTbHBIE IPOIIECCHI.

@OyHKIMH, ONMUCHIBAIOLIME MPSIMYIO M OOpAaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpaukn. Oynxumn y = x2, y = x3, y = \x, y=|x|. [padudaeckoe pelienne ypaBHEHHHA U CHCTEM
YpaBHEHHUHN.

9 KJIACC

Yucsia 1 BHIYUCICHUSA

PanmonaneHbie Yncia, UppanroHaNIbHbIE YHCIa, KOHEYHbIE U O€CKOHEUHbIE JEeCATUYHBIC
npobu. MHOXECTBO JCHCTBUTEIBHBIX YHUCEN, JCUCTBUTENBHBIE YHCIA KaK OECKOHEYHBIC
JecATUYHBIE  JApoOH. B3auMHO  0OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAHUHATHOMN MPSMOM.

CpaBHeHHE JEUCTBUTEIBHBIX YHUCEN, apu(pMETHYECKHE IEHCTBHA C JEHCTBHTEIHbHBIMU
YUCIIAMH.

Pa3mepsl 0OBEKTOB OKpPYXAroOIIEr0o MHUpPa, IMTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM
MHpe.

[TpubmkéHHOEe 3HAUEHUE BEIUYUHBI, TOYHOCTh NpUOIMKeHHs. OKpyriaeHHe 4YHCell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHHUS M HEPABEHCTBA

JInnelinoe ypaBHeHue. Penienne ypaBHeHNH, CBOIAAIIMXCS K JIMHEUHBIM.



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.

YpaBHeHHE C ABYMsI NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX THHEHHBIX
YpaBHEHUH C JByMs I€pEMEHHbIMU. PelieHue cucteM [BYX ypaBHEHUH, OJIHO U3 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 JIByMsI IEPEMEHHBIMHU.

DOyHKIMA

KBanpatnunas ¢ynkius, e€ rpadpuk u cBoiictBa. Ilapabona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHU MapadoIIbl.

[padukn byskmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicTBa.

YuciioBbIe N0CJI€10BATEIBHOCTH U NPOIPECCUH

[ToHsiTHE YKMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE IMOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dhopmyroit u GopMyIIol 1-TO WICHA.

Apudmernueckas U reoMmerpuueckas — mporpeccud.  DopMynbl  n-rO  4JeHa
apu(MeTHyecKoi U reOMeTPUUYECKOI MPOrpecCcrii, CyMMbI TIEPBBIX 71 YJICHOB.

N300pakeHre 4iICHOB apU(METHUECKOW M T€OMETPUYECKOH Mporpeccuil TOYKaMH Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIMANbHBIA pOCT. CIIOXKHBIE MPOLEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS IpPOTpaMMbl y4eOHOTO Kypca «Anredpay»
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.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTe/1bHbIC YHHBeEPCAJIbHBbIC YUeOHbIC e CTBUS

ba3oBble Jiornyeckne 1eMCTBUA:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
MOHSITUN, OTHOIICHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OMpEACIICHUS TMOHATHUH,
YCTaHABIIMBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IEeHUs
Y CpPaBHEHUS, KPUTEPUU IIPOBOIMMOTrO aHAIN3a;

® BOCIPHUHHMMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXACHUSA: YTBEPIUTEIbHbIE U
OTpHLATEIbHbIE, €AMHUYHBIC, YACTHBIE U OOILINE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax,
JNAHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSIX, NpeIjiaratb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JieNlaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh J0OKa3aTEeJbCTBA MATEMATUYECKUX YTBEPXKIACHUM (IpsiMble U OT
MIPOTUBHOTO), POBOJIUTH CaMOCTOSITENIbHO HECJIOXKHbIE JI0Ka3aTeNbCTBA
MaTreMaTh4ecKnx (paKkTOB, BBICTPAWBATh AaPTyMEHTAIMIO, TPHUBOJUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocod pemieHus y4yeOHOM 3amauu (CpaBHUMBATh HECKOJIBKO BAapHUaHTOB
pelieHus, BEIOMpaTh Hanbosee MOAXOA[IIUN C YIETOM CaMOCTOATEIbHO BBIAECIEHHBIX
KPUTEPHUEB).

ba3oBbie ucciieqoBaTe/IbCKHe AeHCTBUSA:

® CNOJIB30BaThb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUI  MHCTPYMEHT  IO3HAHMUA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENTFHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

® [POBOJUTH II0 CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIOE MCCIE0BAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY CO00ii;

® CcaMOCTOATENbHO (OpMyIHpOBaTh OOOOIIEHHMS W  BBIBOJABI 1O  pe3yibTaraM
MPOBEAEHHOTO HAOIOJCHHUS, UCCIICAOBAHMS, OLCHUBATH JOCTOBEPHOCTh MOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB M 000OIIICHMIA,



IMPOTrHO3UPOBATh BO3MOKHOC PAa3BUTUC ITPOLCCCA, 4 TAKIKC BbIABUI'aTb IIPCAIIOJIOKCHUS
O €I'0 Pa3BUTHHU B HOBLIX YCJIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTh HMH(OPMALIMU, AAHHBIX, HEOOXOIUMBIX
JUIS PeIIeHUs 3aa4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM MPE/ICTABICHHUS,

BbIOUpaTh (OpMy IpeCcTaBlIeHUsT UHYOPMALIMY U UIUTIOCTPUPOBATH pPelllaeMble 33a4u
cXeMaMHu, IuarpaMMaMu, HTHOU TpaduKoi U X KOMOUHAIUSAMU;

OLICHMBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPUSIM, MPEIIOKEHHBIM yUUTEIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JeiCcTBHUA:

BOCIIPHHUMATh U (POPMYIHPOBATEH CYKJCHHS B COOTBETCTBHM C YCIOBUSMH U LETSMH
OOIIeHus], SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOUYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS 3a/1a4d, KOMMEHTUPOBATh
TIOJTYYCHHBIH Pe3yiIbTaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOi TeMBbI, TPOOIEMBI,
pemaeMol  3aja4yM, BBICKAa3bIBaTh HJEH, HAICJICHHBIE Ha TIOMCK pEUICHUS,
COTOCTABJIATh CBOM CYXJICHUS C CYXKICHHSMH JPYIHX YYacTHHKOB JHaJiora,
OOHapy)KUBATh pa3IMYUe U CXOJCTBO MO3UIIHIA, B KOppeKTHOU (hopme hopMynmupoBaTh
pa3HOTJIACHSI, CBOH BO3PAXKCHHUS;

MPECTaBIIATh PE3yIbTATHI PEIICHHS 3a/1a4H, YKCTICPUMEHTA, HCCIIEJOBaHUS, TIPOCKTA,
CaMOCTOSITETILHO BBIOMpATh (hopMAT BBICTYIUICHHS C yYETOM 3a/la4 TPE3CHTAIMU |
0COOEHHOCTEH ayTUTOPHUH;

MOHUMATh M HCIOJB30BaTh NMPEHMYINECTBA KOMaHIHONH W WHIUBUAYAIbHOU PabOTHI
NIPY PELICHUH YUeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATH 11eJIb COBMECTHOM JICATEIIEHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paloThl, pacnpedensaTb BuAbl padOT, OroBapUBAThCSA, OOCYKIaTh TPOLECC U
pe3yabTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax padboTel (00OcyxkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI M JIpPYTHE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAWHUPOBATH
CBOM JICUCTBHSI C APYTUMH WIEHAMH KOMaHJIbl, OIIEHUBATh KaYeCTBO CBOETO BKJIAJa B
00N MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE TeCTBUS
Camoopranuzanus:

CaMOCTOSITEJIPHO COCTABJIATH IIJIaH, AJITOPUTM pELIEHUs 3afaud (WIK €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHuss C y4E€TOM HMEIOUIUXCS pPECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAapHUAHTHI pEIIeHUH ¢ y4yéTom
HOBOH MH(OpMAIHH.

CaMOKOHTpO.TIL, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

BIIQJICTh CITOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTta perieHus
MaTeMaTHYeCKOM 3aJ/1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aJa4H, BHOCUTh
KOPPEKTUBHI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENTLCTB, HAMIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;



e OIICHUBaTh COOTBETCTBUE pe3yJIbTaTa AESATEIbHOCTH MOCTABICHHON L€ U YCIOBUSAM,
OOBSICHATh NPUYMHBI JOCTHIKCHUS WIM HEAOCTIKEHMS LEJIH, HAXOAWUTh OILIUOKY,
J1aBaTh OLIEHKY MPHUOOPETEHHOMY ONBITY.

MHNPEIMETHBIE PE3YJIBTATbBI

K xonimy oOydyenuss B 7 kJjacce OOydarOmMIACS TOJYYUT CICAYIOMIME TMPEIMETHBIC
pE3yJIbTaTHI:

Yuciia 1 BBIYMCTICHUS

BeimonusATh, coderass yCTHbIE M TNHUCbMEHHbIE NPUEMBI, apupMeTHdecKue IeicTBUs ¢
palOHaIbHBIMU YUCTIAMH.

HaxonuTh 3HAaYeHHMsS YHCIOBBIX BBIPAKEHHH, MPUMEHATH Pa3HOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAYCHMH JpPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHBIE TPOOH.

[lepexonuTe OT 0/1HOM (OPMBI 3amucu Yucen K Apyroi (mpeoOpa3oBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTU B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAJOYMBATh PALlMOHAJIBLHBIE YUCIIA.

OxpyryTh yncia.

BBINOMHATE MPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHHUM, OLEHKY 3HAYEHUI YHMCIIOBBIX
BbIpaKEHUI. BBINIOIHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHsTh MPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HAaTypaJIbHbIX YHCEI.

Pemarb npaKkTUKO-OpUEHTHUPOBAHHBIE 3aJayd, CBA3aHHbIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUUOHAIILHOCTBIO BEIMUYNH, IPOLICHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEILICHUS 3a1a4
C y4€TOM OTrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckune BbIpasKeHHs

Hcnonb30Bath anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHUS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHnss OYKBEHHBIX BBIPKEHHUI MIPU 3aJaHHBIX 3HAUYCHHUSIX TIEPEMECHHBIX.

BrimonuaTe npeobpazoBaHus 1EJIOT0 BhIPAXKEHHUS] B MHOTOWIEH NpPHUBEIEHUEM MOT0OHBIX
CllaraéMblX, PaCKpbITUEM CKOOOK.

BBINONHATP YMHO)KEHHE OJHOWICHa HAa MHOIOWIEH W MHOIOWIEHa Ha MHOTIOWIEH,
IPUMEHATH (hOPMYJIbl KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylIeCTBIATh Pa3IoKEHUE MHOTOYJIEHOB HAa MHOYKMTENIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKH OOIIEro MHOXHTENs, IPYNIUPOBKU ClIaraeMblX, IPUMEHEHUs (HOpMyJ COKPAIEHHOTO
YMHOKEHHUS.

IIpumensaTy npeoOpa3oBaHUs MHOTOWIEHOB JJI pEIICHHA pa3inyHbIX 3a7]ad U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEaIbHOM MPaKTUKU.

Hcnonb30BaTh CBOICTBA CTENEHEN ¢ HATYpaJbHBIMU MOKa3aTeIsIMu JJis IpeoOpa3oBaHus
BBIPAYKCHHI.

YpaBHeHMs M HEPABEHCTBA

Pemarp nuHEiHBIE ypaBHEHUS C OJHOM NEpEMEHHON, NPUMEHSAA IMpaBWiIa MEpPEXoaa OT
UCXOQHOIO YpPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBIsSIETCA M YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduuecKkre METObI P PEIICHUN JIMHEHHBIX YPAaBHEHUN 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 0OydYarOIIMHCS TMONYYHUT CIEAYIOIIUE MpPEeIMETHBIS
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, onmchIBaTh CBOICTBA UHCIOBOH (BYHKIHH MO 68
rpaduky.

K xonmy oOydyenuss B 9 kJjacce 0OOydYarOmMACS TOJYYUT CIEAYIOMAE TMPEIMETHBIE
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=1x 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 BBIYMCICHUSI C WCHOJIB30BaHHWEM (GOPMYN N-ro 4jieHa apu(METHUECKOW M
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).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

Kosaun4yectBo 4yacos DJIeKTPOHHbIE
HaunMmenoBanue pa3ieiioB U TeM
Ne i/t Kontpoabubie | IIpakTHuecku (uudposbie)
MPOrpamMMbl Bcero
padoThI € padoThl o0pa3oBaTeIbHbIE
pecypchbl
| Yucna u BeIunclieHUs. PammmonanbHbIe 7 | bu6mmoreka [IOK
qyucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 2 2
ArCOPAITIECKAE BEIPAKCHHA 3 https://m.edsoo.ru/71415b90
3 VpaBHe €paBEHCTBA 20 1 brbmorexa LIOK
BHCHHS M HCPABCHCTB
P p https://m.edsoo.ru/7415b90
Bbu6morexa [JOK
4 K . D 22 1
OOPAMHATEI 1 rpaduKy. DyHKin https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 5 1
OBTOPEHHE 1 0DODICHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 6

ITPOTPAMME




8 KJIACC

KoaudecTBO 9acoB 3HCKTPOHHBIC
HaumeHoBaHue pa3aeioB U TeM
Ne n/m Kontpoabubie | IIpakTuyecku (uudpossie)
IporpamMmmal Bcero
padoThI ¢ padoThI o0pa3oBaTe/bHbIE
pecypchl
1 Uucna u Berunciieaus. KpagpaTHele KOpHH 15 bubnmorexa LIOK
' AP P https://m.edsoo.ru/7f417af8
5 Yucna u Beranciienus. CTENeHb ¢ eJIbIM 7 bubnnoreka I[HOK
MoKa3aTeJIeM https://m.edsoo.ru/71417af8
3 AnreOpandeckue BbIpaKeHHUS. 5 | bubnuorexa [{OK
KBanpatHslit TpéxunieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUS. 15 1 bub6nuorexa [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubmuoreka [{OK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [{OK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa htps://m.edsoo ru/7f417af8
8 Oyukiuu. OCHOBHBIE TOHATHUS 5 brbmiorexa OK
YHIIHH, https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
o 4
? yHicun. qucaosbie GynKimm ? https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 000 6 1
OBTOPCHHE 1 ODODILEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOI'PAMME




9 KJIACC

Koaun4yectBo 4yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne /i Konrpoasubl | Ilpaktuuyeckue | (uuppoBbIe)
NMPOrpaMMbl Bcero
e padoThlI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Uucna u BerurciieHus. JleHcTBUTENIbHBIC bubmorexa [OK
1 ’ 9 https://m.edsoo.ru/7f419d0
quciia
8
VYpaBHEHUS U HEpAaBEHCTBA. Y PaBHEHUS C bubmorexa TIOK
2 p . p . 7P 14 1 https://m.edsoo.ru/7f419d0
OJTHOM ITepeMEHHOMN g
Vpasuenus u HepaseHcTBa. CHCTEMBI bubmorexa TIOK
3 P oA ep ' 14 | https://m.eds00.ru/7419d0
ypaBHEHUI g
bu6mmoreka [{OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
Bbu6mmorexa [JOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7{f419d0
8
bu6mmoreka [JOK
6 YucItoBbIE TTOCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
IToBTOpeHue, 0000IIEHNE, CHCTEMATU3ALUSA bubmorexa [OK
7 DEHIE, OOODIEHHC, t 18 | https:/m.edsoo.ruw/7f419d0
3HAHUI
8
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
* Aunrebpa, 7 xmacc/ MaxkapeiueB FO.H., Munmox H.I'., HemkoB K.JM. u npyrue,
AxunonepHoe obmectBo «M3narensctBo «Ilpocsenienne
* Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmioxk H.I'., Hemko K.M. um npyrue,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey
* Anrebpa, 9 kmacc/ Makapsiue FO.H., Munmioxk H.I'., Hemkos K.M. u npyrue,

AxuunonepHoe obmiectBo «M3narensctBo «Ilpocsenienne»

METOANYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

Kuura qns yunrens:
7 xmacc: https://catalog.prosv.ru/attachment/7cba29a2-a877-11e5-9¢dd-0050569¢7d18.pdf
8 kmacc: https://catalog.prosv.ru/attachment/11ea89bc-e99f-11e0-85¢ca-001018890642.pdf
9 knacc: https://catalog.prosv.ru/attachment/7cba29b4-a877-11e5-9¢dd-0050569¢7d18.pdf

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/


https://uchi.ru/
https://resh.edu.ru/
https://catalog.prosv.ru/attachment/7cba29b4-a877-11e5-9cdd-0050569c7d18.pdf
https://catalog.prosv.ru/attachment/11ea89bc-e99f-11e0-85ca-001018890642.pdf
https://catalog.prosv.ru/attachment/7cba29a2-a877-11e5-9cdd-0050569c7d18.pdf

