MHHHCTEPCTBO NPOCBEIEHHA POCCHICKOM QENEPALTHH
Munrcreperno OSpasosanus u nayxm PecnyGmkn Bamxoprocran
Mysxunnansuoe o6meobparosareasnoe GrapxeTHOE yupexnenne

cpearas obmeobpaosaressnas mrona c. Muprsii
MyREOREATLROIO paliona Baarosapexnil padion PecnyGnmuxsn Bamxoprocran

MOBY COII c.Muprui
PACCMOTPEHO COITIACOBAHO YTBEPXJIEHO
pyxosoarTens MO 3aM. JHpeKTOpa NPHXA3OM JHPEKTOPA
Myxmanosa 3.9/ mno yueGHo-pocnuTarensnoit MOBY COLII c. Mupusiit or
Tporoxos sacenanns MO paGote 01.09.2023 Ne167-0/1
Nefor «3/» 04 20 23 - _[Teperynosa T'M./
«ptw pd 2027
PABOYAS INPOIrPAMMA

ydebuoro npeamera «AareGpa. Bazosniii YPOBEHb»
s oquaxomleccxi7-9 K1accoB

¢. MupHbiit 2023



MNOSICHUTEJBHAS 3ATINCKA

AnreOpa sBJIsIeTCS OAHMM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHUE IPYTUX AUCHIUILUINH, KaK €CTEeCTBEHHOHAYYHOTO, TaK U TYMAaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS TIPOJIOJKCHUSI 00pa30BaHMsI U B TIOBCEHEBHOW KHU3HH.
PazButne y oOydarommxcs Hay4yHbIX TNPEACTAaBICHUH O TNPOMCXOXKIEHUH M CYIIHOCTU
anreOpanyecKux aOCTPaKIHid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HAyKOW SIBICHUH U
MPOIIECCOB B MPHPOJEC M OOIMIECTBE, POJIM MATEMAaTHYECKOTO MOJCIUPOBAHHS B Hay4YHOM
MO3HAHUU U B TNPAKTHKE CIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAayeCTB
MBIIUICHUS, HEOOXOAMMBIX [UIs aJanTalid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydyeHne
anreOpbl 00eCTIieunBacT pa3BUTHE YMEHHS HAOJII0IaTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBHIBATH CBOH
JICHCTBUSL U BBIBOABI, (POPMYITHPOBATH yTBepKIeHHs. OCBOCHHE Kypca anreOpbl o0ecTieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUUXCSA: OHM HCIOJB3YIOT JENYKTUBHBIE U
WHIYKTHBHBIE PACCYKACHUs, 0000IIeHNE W KOHKPETHU3alUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe TpeANoNiaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTENBLHON JEATEIBHOCTH
o0yJaromuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELICHHEe 3aJad  SBIAETCS — peanu3anueit
JeSITETFHOCTHOTO TIPUHITAIIA O0YJIEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AjredOpa» Ijisi OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTEeIbHO-METOAMUYECKue JuHuM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKue BBIPAKCHUN», «YPABHCHHS M HEPAaBEHCTBa», «DYHKIUWY.
Kaxxnas u3 3THX colep:kaTelbHO-METOANYECKUX JTHHUNA Pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIeT
M3yYeHHs Kypca, B3aUMOJACHUCTBYS ¢ APYTrUMH €T0 JMHUSAMHU. B Xone n3ydeHus: yueOHOro Kypca
00yJaroIUMCs IPUXOJAUTCS JIOTUIECKH PACCY)KAaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M € 3TUM B porpamMMmy y4eGHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3/ellax MaTeMaTHYeCKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCAIBHOTO MATEMAaTUYECKOTO
a3bika. ConepKaTeIbHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpay» sBiseTcs
€0 MHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHHM «YWcna W BBIYUCICHUS» CIY>)KUT OCHOBOWM JUISl JAJbHEHINETO
M3YyYeHHs] MAaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArOIIMXCSA JIOTMYECKOTO MBIIIICHHUS,
(OpMHUPOBAHHIO YMEHHSI TOJB30BATHCS AITOPUTMAMHM, & TaKXkKe MPUOOPETECHHUIO MPAKTUYSCKHX
HaBBIKOB, HEOOXOAUMBIX I MOBCEIHEBHOW XM3HHU. Pa3BuTHE MOHATHA O YHUCIE HAa YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs CBSI3aHO C PAIMOHAIBHBIMH U MPPALMOHAIBHBIMH YHCIIAMH,
(hopMUpOBaHUEM TMPEACTABICHUN O JEHUCTBUTEILHOM YHCIIE. 3aBepIIeHUe OCBOCHUS YHCIOBOU
JMHUHA OTHECEHO K CpeHEMY 001ieMy 00pa30BaHUIO.

Conepkanue JAByX aireOpamdyeckux JHHUM — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPaBEHCTBA»  CIOCOOCTBYyeT  (opMuUpoBaHWIO Yy  OOy4arOIIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOAMMOTO /IS pEIIeHUS 3a7Jad MaTEeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIIEro oOpa3oBaHHS
yueOHBIH  MaTepuan TPYNINHPYETCS BOKPYr  palMOHAJIbHBIX  BBIpaXeHHUU. Anrebpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK sI3bIKA JJIsI TIOCTPOCHUS] MAaTEMAaTUIECKUX MOJIETICH,
OTIMCaHMs MPOIECCOB M SBICHUH pealibHOTO Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe
JalpHelee pa3BUTHE aNTOPUTMHUYECKOTO MBIIIEHUS, HEOOXOAMMOro, B YacTHOCTH, s
OCBOCHHMSA Kypca HWH(POPMATHKHA, W OBJAJCHHWE HABBIKAMH JIEAYKTUBHBIX PAaCCYKICHUH.
[IpeoOpa3oBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHsI, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM  HAIEJIEHO Ha  TOJyYeHHUe
00y4aroIUMUCs 3HAHUN O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTWYeCKOH MOJEIH ISl ONHCAHUS



W HCCIICJIOBaHUSI Pa3HOOOpa3HBIX MPOIECCOB W SIBJICHHUW B Hpupozae M oOmiectBe. M3ydenue
MaTepuaia CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh pPa3IUyHbIC
BBIPA3UTEILHBIC CPEJCTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMUECKHE, TpaduvecKue,
BHOCHUT BKJIaJl B JOPMHUPOBAHUE MIPECTABICHUNA O PO MAaTEMAaTUKU B Pa3BUTUU LUBUIIA3AINN
U KYJIbTYPHI.

CornmacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaercss Y4eOHBIH Kypc «Anrebpay,
KOTOPBIM BKIIIOYAET CIICAYIOIIME OCHOBHBIC pa3lieibl coaepikaHus: «Uuciaa W BBIYHACICHUNY,
«AnreOpandecKue BEIpOKEHUSNY, «Y PaBHEHUS ¥ HEPABEHCTBAY, «DyHKITUI.

Ha m3yuenune yuebHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hezienw), B 8 kinacce — 102 yaca (3 vaca B Hemenmo), B 9 kiacce — 102 gaca (3 ygaca B
HEJIETIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BIYHCICHUA

JpoOu OOBIKHOBEHHBIC M NECATHYHBIC, MEPEXO0] OT OMHON (HOpPMBI 3amucu JIpolei K
apyroi. IloHsaTHE palMOHAIIBHOIO YHUCIIA, 3alMCh, CPABHEHUE, YIIOPAAOUYUBAHUE PALMOHAIBHBIX
grcen. ApudMeTHuecKue NEeHCTBHS C PAllMOHAIBHBIMU YHCIaMU. PemieHue 3amaq u3 peaabHOR
[IPAaKTUKU Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: OompeiesieHne, NpeoOpa3oBaHUe BHIPAXKEHUH Ha
OCHOBE OIpeJieNIeHus, 3anuch Oonblux yucen. [IponeHTsl, 3auck NIpoLEeHTOB B BUE ApoOU U
IpoOu B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3aJlauM HA MPOLEHTHI, PEeICHUE 3a/ad U3 peajbHOU
MIPaKTUKH.

[IpumeHeHne NPU3HAKOB ACIUMOCTH, PA3I0KEHNE HA MHOKHUTENIN HATYPAJIBbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask IPONOPLUOHATBHOCTH.

AuredpanyecKkne BbIPaKeHUs

[lepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MEepeMEHHOM. [lomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBneHne 3aBUCHUMOCTH MEXIy BeIMYMHAMHU B BHIE (HOPMYIIBL.
Beraucnenus o gpopmynam. I[IpeobpazoBanrne OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO paBHBIC
BBIpA)KEHUS, TIPaBUIa NPeoOpa3oBaHKsl CyMM M MPOU3BENEHUH, NMpaBUia PACKPHITUS CKOOOK U
MPUBECHUS MTOJJIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnowieHbl 1 MHOrowIieHsl. CteneHb MHOrowieHa. ClI0)KeHHEe, BBIUUTAHUE, YMHOKEHHE
MHOTro4IeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHMs: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
®opmysia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUATEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUs, NpaBWiIa NpeoOpa3oBaHUs ypaBHEHHUS, PABHOCHIIBHOCTh
YpaBHEHHUIA.

JIuneliHOe ypaBHEHHE C OJHOW IEPEMEHHOHM, YHCIO KOPHEW JMHEHHOIO YypaBHEHUS,
pelieHne JMHEWHBIX ypaBHeHHMM. CocTaBieHHE ypaBHEHUM IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3a7]a4 C IOMOLIbIO YPABHEHHH.

JIuHeliHOe ypaBHEHHE C ABYMs NEpeMeHHBbIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
ypaBHEHUN C NIByMsI TEpEeMEHHBIMHU. PeleHune cuCTeM ypaBHEHHM CIIOCOOOM ITOJCTAaHOBKH.
[IpuMeps! pelieHns: TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUI.



DOYyHKIUN

Koopaunata Toukn Ha mnpsmoil. YucioBble NPOMEXYTKH. PaccTosHMe MexIay ABYMs
TOYKaMU KOOPJIMHATHON IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca ¥ opauHaTa TOYKU Ha
KoOpAMHATHOM mockocT. [Ipumeps! rpadukoB, 3anaHHbIX (opmynamu. UteHue rpaduxos
peanpHbIX 3aBUcHUMOcTei. [lomstne ¢ynknun. I'paduk ¢ynkouu. CoiicTBa  (QYHKITHIA.
Jluneiinas ¢ynkus, eé rpaduk. ['paduk dyukuuu y = |X|. ['paduueckoe perieHne JTHHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHCHUM.

8 KIIACC

Yucia v BbIYUCICHUSA

KBagpataeiii kopeHb u3 uucna. [lonstue 00 wuppanuoHadbHOM uyucie. JlecsTuaHbie
MpUOTMKEHNS UPPAlMOHANBHBIX uncen. CBoicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH U HX
MPUMECHEHHE K MPpeoOpa30BaHUIO YHCIOBBIX BBIPAXKCHHA W BBIYUCICHUSAM. JleiicTBUTEIHHBIC
qyucna.

Crenens c 11eNIbIM TIOKa3aTesieM U € cBoicTBa. CTaHapTHas 3alUCh YHUCIIA.

AJireOpanyecKue BbIPaKeHUs

KBagpatHslii TpEXUiieH, pa3iokKeHUE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIH.

Anrebpanueckass 1po06b. OcHOBHOe CBOMCTBO anreOpanuyeckor apobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHUE, JelieHne anreOpanueckux JIpoOei. PannoHanbHble BhIpaXXEHUS U UX
npeodpa3zoBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHEHMH, CBOIAIIMXCA K JMHEWHBIM U KBaapaTHbIM. [Ipocteiimue npoOHO-
palroHaIbHbIC YPAaBHEHUSI.

I'paduueckas mHTEeprpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
ypaBHEHUH C JIBYyMsi NepeMeHHbIMU. [Ipumepbl pelieHuss CUCTEM HEIMHEHHBIX YpPaBHEHUU C
JBYMSI TIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aaredpanyecKuM CrocoOoM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHUNIBHOCTh HEpaBeHCTB. JIMHEIHbIE HEpaBEHCTBA € OAHOM TmepeMeHHOU. Cuctembl
JMHENHBIX HEPABEHCTB C OJJHOI MEPEMEHHOM.

DyHKIUH

[Tonsitne pynkmuu. O61acTh onpeneneHuss ¥ MHOXKECTBO 3HaYeHUH (yHKuu. CriocoOb
3aaHus PyHKIMH.

I'padux Pynkmun. Yrtenue cBoiicTB ¢(yHkmmu mo e€ rpaduky. Ilpumepsr rpadukos
(GyHKIMH, 0Tpa)kaloIiX peanbHbIe MPOLECCHI.

OYHKIIMY, OMHUCHIBAIONIUE MPSIMYI0O M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduku. Oynkmn Y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemieHme ypaBHEHHiT # CHCTEM
YpaBHEHHUIA.

9 KUIACC

Yuciia 1 BBIYMCICHUA

PanmonaneHbie Yncia, UpparioHaIbHBIC YUCIIA, KOHEYHBIE U OCCKOHEYHBIE JCCITUIHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHWCEN, JCHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHbIE
JIecATHYHbIe  OpoOu. B3auMHO  ONHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEVCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.



CpaBHeHue JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKHE ICUCTBUS C JAEHCTBUTEIHHBIMU
YHCJIAMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOIIEro MHpa, AJIUTENIBHOCTH IPOLIECCOB B OKPY)KAIOIEM
MHUpE.

[Mpubnmx€HHOE 3HAYEHHWE BEIUYMHBI, TOYHOCTh NPHUOIIKEHUs. OKpYIieHHE YHCEN.
[Ipuknaka u OLleHKa Pe3yJbTaTOB BEIYMCIICHU.

YpaBHeHNsI M HEPABEHCTBA

JIuneiiHoe ypaBHeHUe. Pemenue ypaBHEHUN, CBOASIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHenue. lIpumepbl penieHust ypaBHEHUM TpEeTbE M 4YETBEPTOM CTENEHEU
Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemenne  napoOHO-pallMOHANBHBIX  ypaBHEHHWM.  PemeHue  TEKCTOBBIX  3ajad
anreOpanyeckKuM METOOM.

VYpaBHeHHE C ABYMsS NEpEeMEHHBIMH U ero rpaduk. Pemenune cuctem IBYX JHHEWHBIX
YpaBHEHUN C JByMsl NEpEMEHHbIMU. PellleHne cuctem ABYX ypaBHEHHMH, OJIHO W3 KOTOPBIX
JMHEHHOe, a Ipyroe — BTOpO# cTtemneHu. I'paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 33724 aaredOpanyecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW INEpeMEeHHOH. PemieHue cuctem JMHENMHBIX
HEpaBEHCTB ¢ OAHON mnepeMeHHOH. KBajpaTHble HepaBeHCTBa. I'paduueckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOYyHKIUN

KBanpartuunas ¢ynkuus, e€ rpadpuk u coiictBa. [lapabGona, KOOpIWHATHI BEPIIUHBI
1apaboJibl, OCb CHMMETPHUH TTapadOoJIbI.

I'paduxu Gpyrxmmit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |X| u ux cBoiicTBa.

Yucii0BbIe MOCIEA0BATEILHOCTH H IIPOIPECCHH

[loHsiTHE YKMCITIOBOI MOCIEAOBATENBHOCTU. 3aJJaHUE MOCIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmyoit u popmyroi N-ro wieHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  Dopmynel N-ro  ujeHa
apu(MeTHYECKOM U reOMETPUYECKOMN MPOrPecCcHii, CyMMBbI MIEPBBIX N UJICHOB.

N300pakeHne 4WieHOB apu(METHUECKOM M TeOMETPUYECKOW MPOTrpeccHid TOYKaMU Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEWHBINA U SKCITOHEHITUATBHBINA POCT. CI0KHBIE MPOLICHTHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJMUHOCTHBIE PE3YJIBTATBI

JInyHoCcTHBIE Ppe3yabTaTbl OCBOCHHS MPOrpamMMbl yueOHOro Kypca «Amnredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCUHCKOM MAaTEMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX TOCTHKEHUH B IPYTHX HAyKaX U MPUKIATHBIX
chepax;

2) rpaskaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHUIO OOS3aHHOCTEH TpakJIaHWHA W peald3alid ero Ipas,
MPEICTaBICHUEM O MAaTeMaTUYeCKHMX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3NHUYHBIX CTPYKTYP,



SIBIICHUH, MPOLIEyp TPa)kIaHCKOro oOuiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITHUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JTOCTHKEHUN
HAaYKH, OCO3HAHHUEM Ba)KHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 MaTEeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 00pa30oBaHUs Ha MPOTIKEHUU BCEH
KHU3HU JJIs1 YCHEIIHON MpoQecCHOHAIbHON 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHUIYaJIbHOM TpaeKTOpuu o0Opa3oBaHHUA U
JKN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPECOB U 06III€CTB€HHI)IX HOTp€6HOCT€f/’I;

4) acTeTH4YecKoe BOCMIUTaAHME:

CIIOCOOHOCTBIO K S3MOLMOHATIBHOMY M JCTETHYECKOMY BOCIPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PaCCyKIECHUI, YMEHHUIO BHIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIMe B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX IpeacTaBIeHHH 00
OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA UYCJIOBCKA, IPUPOABLI U O6H.[CCTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKON HayKM Kak c(epbl YelIOBEUECKOW NEATENIbHOCTH, JTanoB €€ pa3BUTHS U
3HAYUMOCTH JIJISl Pa3BUTHUS LIUBUJIM3AIIUH, OBIIAJICHHUEM SI3bIKOM MaTeMaTHKU U MaTeMaTHUYeCKON
KyJIbTypOM KaK CpEACTBOM IIO3HAHMS MHUpPA, OBJIAJEHUEM IPOCTEUIIMMM HaBBIKAMU
HCCIIeI0BATENIbCKON AESITEbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMHPOBAHUE  KYJIbTYPbl  310POBbS U
IMOIMOHAIBLHOI0 0J1IArONOJIYyYHsi:

TOTOBHOCTBIO TMPUMEHSATH MaTeMaTHUYeCKHE 3HAHUS B MHTEpPecax CBOEro 3J0POBbS,
BEJIEHUS 3JIOPOBOTO 00pa3a >KM3HU (3I0pOBOE MUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATUN U
OTIBIXa, peryiaspHas (Qusnueckass aKTUBHOCTH), C(HPOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHH,
IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOTO K€ IpaBa IPYroro 4eaoBeKa;

7) 3Ko10THYeCcKOe BOCIIUTAHME:

OpHUEHTAaIle Ha MPUMEHEHUE MaTeMaTHYECKMX 3HAHUM U pelleHus 3afad B o0sacTu
COXPAHHOCTH OKpY)KaloIlel cpeibl, IMJIAHUPOBAHHUS IOCTYNKOB U OLEHKU HX BO3MOXHBIX
MOCJICJICTBUM IS OKPY>KAIOIIEH Cpe/ibl, OCO3HAHUEM IJI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX
poOJIeM 1 MyTeH UX PEIICHHUS;

8) ajanTanus K MN3MEHAIIIUMCS YCJIOBUSM COLHAJIBLHON M NIPUPOAHO Cpe/bl:

TOTOBHOCTBIO K I[CI>'ICTBH$IM B YCJIIOBHAX HeOHpCZICJIéHHOCTI/I, IMMOBBIICHUIO YPOBHA cBOeH
KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS y APYTUX
Jrofieil, MpuoOpeTaTh B COBMECTHON AESATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIUHU W3
OIIBITA IPYIUX;

HE00X0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUI, B TOM uucje GOpMyIUpOBaTH UICH,
IIOHATHUA, T'HIIOTC3bI 06 06'LCKT8.X " ABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYAIlI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATH NMPUHHUMAEMbBIC PEIICHUS U
nercTBus, GOpMYIHPOBATh U OLIECHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTe/bHBIE YHHBepCcAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble Jloru4eckue qeicTBUA:
® BBIBIATh M XapaKTePU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXAY MOHATHUAMHU, (POPMYTUpPOBATH OIpENeIeHUs] MOHATUH,



YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALMU, OCHOBAHUA AJIsi 0000IIeHUS
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3a;

BOCIPUHUMATh, POPMYIUPOBATh U NMPEoOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIaTENIbHbIC, eAUHIUYHBIC, YACTHBIC U O0IIKE, YCIIOBHBIC,

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (paKTax,
JAHHBIX, HAOMIONCHUSIX U YTBEPXKACHHSX, Mpeajgaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

JIeNaTh BBIBOJBI C HCIIONH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTHUBHBIX
YMO3aKIIIOUECHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa3buparth J0Ka3aTeNbCTBA MATEMATHUECKUX  YTBEpXKIEHUH (MpsiMble W OT
MIPOTUBHOTO), IPOBOIUTH CaMOCTOSITEIbHO ~ HECJIOKHBIE  JO0Ka3aTebCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpAaWBaTh apPryMEHTAlLMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKIICHUS;

BBIOMpATh CMOCOO pemieHuss y4eOHOM 3ajadyM (CpaBHHBATh HECKOJBKO BapHUAHTOB
pelieHus, BEIOUpaTh Hanboiee MOAXOISAIMINN C YIETOM CaMOCTOSITENIPHO BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBhbIe ncciieqoBaTeJbCcKHe IeiicCTBUA.

WCIIOJIb30BaTh  BOIMPOCHl  KaK  HCCIENOBATEIbCKUM  MHCTPYMEHT  TO3HAHUSA,
dbopMynupoBaTh BOIIPOCHI, bukcupymomue MIPOTUBOPEUNE, npobiiemy,
CaMOCTOSITEIBHO YCTaHABJIMBATHh HMCKOMOE U JIaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIbIIOE HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKIY COOOM;

CaMOCTOSITENIPHO  (popMynupoBaTh 0000IIEHHUS ©  BBIBOJABI TI0  pe3yjbTaTaMm
MPOBEEHHOTO HAOIIOCHUSI, UCCIEAOBaHMUs, OIICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yIabTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh MPEAIOI0KEHUS
O €TI0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

Pa6Gora ¢ undgopmaumeii:

BBISBIISITh HEIOCTATOYHOCTh W M30BITOYHOCTH MH(OPMAINH, TAHHBIX, HEOOXOIMMBIX
JUISL pEeIIeHHs 3a1a4H;

BbIOMpaTh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM IMpeICcTaBICHUS;

BBIOMpATH (hOpMY MpEeaCTaBICHIUS HHPOPMAIIMH M MIUTIOCTPUPOBATH PelIaeMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil U MX KOMOMHALIUAMY;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, IPEIOKEHHBIM YUUTEIEM WU
c(hopMyITHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC yHUBepcaibHbIe y4eOHbIe 1eCTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LENAMU
oOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS 110 XOAY PEIICHUS 3a1a4i, KOMMEHTUPOBATh
MIOJIyYEHHBIN PE3yJIbTaT;

B X0l 00CYX/IEHHs 3a7aBaTh BOIPOCHI IO CYLECTBY 00CYKAAEMOM TeMBI, TPOOIEMBI,
pemaeMoi 3ajayd, BBICKA3bIBaTh WJAEH, HALEJICHHBIE HA IIOMCK PpELICHMS,
COMOCTABJIATh CBOU CYXKIEHUS C CYXACHUSIMH JpPYrMX YYaCTHUKOB JHaJIora,



0oOHapyXHUBaTh Pa3IMYUE U CXOJICTBO MO3UIIMIA, B KOPPEKTHOH popme hopMynupoBaTh
pa3HOrIacHsi, CBOU BO3PAKEHUS;

® [IPEACTABIATH PE3ybTaThl PEILCHUS 3aJlauM, SKCIIEPUMEHTA, UCCIEeI0BAaHUs, IPOCKTa,

CaMOCTOATENIEHO BBIOMpATh (hOpMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpPE3CHTAlUHd U
0COOEHHOCTEH ayIUTOpUN;
® T[OHUMaThb M HUCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYATbHOU PaOOTHI
NIPY PEUICHUN YIeOHBIX MATeMAaTHIECKHX 3a/1aY;

® [IpUHUMATh LEJIb COBMECTHOM AEATEIBHOCTH, INIAHUPOBATh OPraHU3aLlUi0 COBMECTHOM
paboThl, pacmpenensiTh BUABI pabOT, IOTOBapUBATBHCA, OOCYKIATh TPOLECC U
pe3ynabTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOICH;

e y4yacTBOBaTh B TIpYNNoBbIX ¢(opmax padboTel (OOCYXIeHUS, OOMEH MHEHUSIMH,

MO3TOBBIE IITYPMbI U JIPYTH€), BHIIOJIHATH CBOK YacTh pabOThl U KOOPAMHUPOBATH
CBOM JIEHCTBHUS C APYTMMU 4YJ€HAMH KOMAaH/]Ibl, OLICHUBATh Kaue€CTBO CBOErO BKJIaJa B
001N MPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHble yHMBEpPCcAIbHbIE YUeOHbIE 1elCTBHS
Camoopranu3anus:
® CaMOCTOSTEIbHO COCTaBIATH IUIAH, AITOPUTM pEHICHHsS 3aJayd (UM ero 4acTb),
BBIOMpPATh CHoco0 pemieHus ¢ y4€TOM MMEIOUIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PELICHUH ¢ y4éToM
HOBOI HH(OpMaIHH.
CaMOKOHTPO/Ib, IMOIIMOHAIBHBIH HHTEJIEKT:
® BIAJETh CIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOIIS Mpoliecca U pe3yabTara PerIeHUs
MaTeMaTUIECCKOM 3a1a4u;
® MpeABUACTHh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEUICHUH 3a7a4d, BHOCHUTD
KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJEHHBIX OLIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OLIEHUBATh COOTBETCTBUE PE3y/bTaTa JAEATEIbHOCTU IOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSACHATh MPHUYMHBI JIOCTHKEHUS WU HEJOCTHKEHHS UENIH, HAaXOJUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.
NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 7 kjacce oOyyarouiuiicss MOJYYUT CIEAYIONIME IpeIMETHbIE
pe3yabTaThl:

Yuciia ¥ BbIYMCICHUA

BeinonHsATe, coyeras YCTHble M NHCbMEHHBbIE NpPUEMBI, apu(MeTHdeckue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

Haxoauth 3HaueHWs YHCIOBBIX BBIPRKECHHM, MPUMEHATH pPa3zHOOOpa3Hble CHOCOOBI U
npuEMBl  BBIUMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHM, COJAEpXKAIIMX OOBIKHOBEHHBIE MU
JECSITUUHBIE TpOOH.

[lepexonuts OT 0mHOM (HOPMBI 3amucH Yuced K Apyrod (mpeoOpa3oBbIBATh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSTUYHYIO 1pO0Bb).

CpaBHUBaTh U YHOPSJOYUBAThH pallMOHANILHbIE YUCIA.

Oxpyriarh yucina.

BhBIIOTHATE MPUKUAKY M OLIEHKY pe3ylbTaTa BBIYMCICHUH, OLIEHKY 3HAUYE€HUN YHCIIOBBIX
BbIpa)keHUI. BBIMONHATE NEHCTBHS CO CTENEHSIMH C HATypaJlbHBIMU MOKA3aTEISIMH.

[IpuMeHATh MPU3HAKU JEIUMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HATypaJIbHBIX YHCEIL.



PemaTte npakTMKO-OPUEHTUPOBAHHBIE 3aJayM, CBSA3aHHBIE C OTHOLUICHWEM BEJIMYMH,
IIPONOPLOHAIBHOCTBIO BEIMUMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3a4a4
C Y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonb3oBaTh anredpanyecKyto TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuana.

HaxonuTh 3HaueHMst 0yKBEHHBIX BBIPAKCHUM MTPU 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHus 1EJI0r0 BRIPaKEHUS] B MHOTOWIEH MPUBEJICHUEM OA00HBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BBIONHATE YMHOXKEHHE OJHOYIEHA HAa MHOIOYIEH M MHOIOYJIEHAa HAa MHOIOYJIEH,
MPUMEHSATH (POPMYITBI KBaJIpaTa CyMMBI H KBaIpaTa pasHOCTH.

OcymecTBIATh Pa3nokKEHUE MHOTOWICHOB Ha MHOMKHTENHM C IOMOIIBIO BBIHECEHHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIUPOBKH ClIaraeMblX, MpUMEHEHHsI (OpMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[lpumensaTs mnpeoOpa3oBaHUsl MHOTOWIEHOB Ul pEIIeHHs pa3iIuuHbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA cTENEHEH ¢ HATYpaJIbHBIMU MOKa3aTelsIMU JJi IpeoOpa3oBaHus
BBIPaKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHeliHble ypaBHEHHUsI C OJHOM MEPEMEHHOMW, MPUMEHSAS IpaBWa MEpexoia OT
HCXOJHOTO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. [IpoBepsATh, sBiI€TCA 1M YUCIO KOPHEM
YpaBHEHUS.

[IpumensTs rpaduyeckre MeTObI IPH PELICHUN JIMHEHHBIX YPaBHEHUH U UX CUCTEM.

IMonGupath mpUMeEpHI Map YUCe, SBISIOLUIMXCS PEIICHUEM JTUHEHHOT0 YpaBHEHHS C ABYMS
MIEpEMEHHBIMHU.

Crpoutrh B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEHHOro ypaBHEHHUS C JIByMs
NIepEeMEHHBIMU, MOJIB3YSACh I'pauKOM, IPUBOIUTH IPUMEPHI PELICHUsT YPABHEHUS.

Pemath cucrteMbl NByX JMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYeCKu.

CocTaBnsaTh U pellaTh JMHEWHOE YpaBHEHUE WJIM CUCTEMY JMHEHHBIX YpaBHEHHH IO
YCIOBUIO 3aJa4M, HWHTEPIPETHUPOBAaTh B COOTBETCTBHMM € KOHTCKCTOM 3aJadd IOJTYYCHHBIN
pe3yabTar.

DyHKIUH

N3o00pakaTh Ha KOOPAWHATHOW MPSMOW TOUYKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpAMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alUChIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anredpandecKoM si3bIKE.

OTrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAaM, CTPOWTH
rpaduku JIuHeHHbIX GyHKUuui. CTpouTh rpaguk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEIMYUHAMM:
CKOPOCTb, BpEMS, PacCTOSHHME, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIIBHOCTb, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHue (pyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[lonumath rpaduyeckuil crnocod MpeacTaBIeHUs U aHanW3a UHPOPMALMHU, U3BIEKaTh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB peaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koHiy oOyueHuss B 8 kJacce oOydaroluiics IMOJYyYUT CIEIYIOLIUE NpPEAMETHbIC
pE3yIbTaThI:

Yuciaa 1 BHIYMCICHUSA



Hcnonp3oBaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE ICHCTBUTEIBHBIX YHMCEN IS
CpaBHEHUs, OKpYIJIEHUS M BBIYMCICHHH, M300pa)xkaThb JEHCTBHUTEIbHbIE YMCIa TOYKAMH Ha
KOOPJIMHATHON IIPSIMOM.

[IpumensaTy mnoHATHE apu(METUYECKOrOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3Ys MTPU HEOOXOAMMOCTH KaJIbKYJISITOP, BRIIOIHATH IPe0Opa3oBaHUs BEIpaKEHU,
CoJIeprKalluX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX U MalbIX YHMCEN C MOMOLIBIO AECATUYHBIX JIpoOeil u
crenenei yucna 10.

Auaredpanyeckune BbIPaKeHUs

[IpuMeHATh TOHSITHE CTENEHH C LENbIM IOKa3aTeleM, BBIMONHITH MPeoOpa3oBaHuUs
BBIPAXXEHUI, COJIEpPIKALUX CTENEHU C LIE€IbIM II0Ka3aTEeIEM.

BbIOTHATE TOXIIECTBEHHBIE MPEOOpa30BaHUsl PALMOHANBHBIX BBIPAKEHUH HA OCHOBE
MPaBUJI IEHCTBUN HAJl MHOTOWICHAMHU U aIreOpandyecKuMu JIpOOsIMH.

PackiiagpiBaTh KBaipaTHBIN TPEXUJIEH HA MHOXKUTEIH.

[IpumensaTs mnpeoOpa3oBaHus BBIPAKEHUW [N pEHIeHHS pPa3IU4YHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX PEMETOB, U3 PeaIbHON MPAKTHKH.

YpaBHeHUs U HEPaBEeHCTBA

Pematp nuHeiHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHANIbHBIE YPAaBHEHHUS, CBOJAIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBOoaWTH MpoCTENIIINE UCCIEA0OBAHUS YPABHEHUI U CUCTEM YPaBHEHUH, B TOM YHCIE C
IpUMEHEHHEeM TrpaduyecKux NpeAcTaBiIeHUud (YCTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIU
CUCTEMa YpaBHEHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuth OT ciioBecHOW (OPMYIHUPOBKU 3adaud K e€ anredpanyeckol Mojaenu ¢
MIOMOIIIBIO  COCTABJICHMS YpaBHEHMS WM CHCTEMbl YypaBHEHUH, MHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1au NOJYyYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpPeMEHHOH M HMX CHCTEeMBl, JaBaTh TIpa(UUECcKyl0 HIUTIOCTPALIUIO
MHO>KECTBA PEILICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

[lonumaTh © WCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEPMHHBI,
CHMBOJIMYECKHE OO0O3HAYCHUS), ONMPENCNITh 3HAaueHHE (YHKIMH IO 3HAYCHHIO apryMEHTa,
OIpesieNATh CBOMCTBA (PYHKIMHU O €€ rpaduky.

Ctpoutb rpaduKku dJeMeHTApPHBIX GYHKIUH BHJIA:

y=kix,y =X y=x%y= x|, y= X, onucsBarh CBOICTBA YHCIOBOI (YHKIMH 10 €&
rpaduky.

K xoniy oOydyeHuss B 9 kJacce OOYYarONIMICS TMOMYYUT CICAYIONINUE TMPEIMETHBIE
pe3yJIbTaThl:

YucJia ¥ BBIYUCIEHUSA

CpaBHUBaTh U YIOPSOUYMBAThH pallMOHANIbHBIE U HPPALIMOHAIILHBIEC YHCIIA.

BeinonusaTe apupmMeTHueckue ASUCTBUS ¢ pallMOHAIBHBIMU YMCIIaMH, COYETasi yCTHbIC U
MUCHMEHHBIC TIPUEMBI, BHITIOTHSATH BEIYMCIICHUS C MPPAIIOHAIEHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs CTeneHel ¢ IeNbIMU MOKa3aTelsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHUCJIOBBIX BBIPAKECHUN.

Oxpyrnarh JeWCTBUTENbHBIE YHCIA, BBINOJHATH MPUKUIKY pe3yjibTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUIA.

YpaBHeHUs U HePaBeHCTBA



Pemiate nuHElHBIE MW KBaJApaTHbIE YpPaBHEHUS, YpPABHEHMS, CBOJSIIMECS K HUM,
MpocTeiIme poOHO-pallMOHABHEIE YPAaBHEHHUS.

Pemate cuctemsl ABYX JUHEWHBIX YPABHEHUH C JIBYMsI MEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHECHHE HE SIBJISIETCS TUHEHHBIM.

Pemath TekcTOBbIC 3amauu  anreOpadyeckuM CIOCOOOM C TIOMOINBIO COCTaBIICHUS
YPaBHEHUS UJIM CUCTEMBI IByX YPAaBHEHUH C JBYMS MEPEMEHHBIMH.

[IpoBoaUTH MpoCTEIIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpPaBHEHHUH, B TOM YHCIE C
MPUMEHEHHEM TpapuUecKuX TMpeAcTaBleHUi (yCcTaHaBIMBATh, MMEET JIM YpaBHEHHUE WIH
CHUCTEMa YpaBHEHHI PEIIEeHHUs, €CITU UMEET, TO CKOJIBKO, U TIPoYee).

Pemate nuHEiHBIE HEpaBEHCTBa, KBaJpaTHbIC HepaBeHCTBAa. M3oOpaxaTh pelieHue
HEPABEHCTB HA YMCIIOBOM MPAMOMN. 3aITUCHIBATh PEIIEHUE C TIOMOIIIbIO CUMBOJIOB.

Pemiate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIONINE
KBaJIpaTHOE HEPABEHCTBO, M300pa’kaTh pEUICHHE CHCTEMBbI HEPABEHCTB Ha YHCIOBOW MPSIMOMH,
3aIMChIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB..

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3TUYHBIX 3aa4.

DOyHKIUH

PacrioznaBath GyHKIMH H3y4eHHBIX BHIOB. [loKa3bIBaTh CXeMaTHYECKH PACTIONOKEHUE HA

KOOPJAMHATHOM TIOCKOCTH rpadukoB GpyHkuui Bupa: Y = KX, y = kx + b, y = k/x,y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT 3HauYeHHUI KOAPDHUIMEHTOB, OMUCHIBATH CBONCTBA

byHKIMIA.

Crtpouth U H300pa’kaTh CXE€MaTHYECKH IpaUKu KBaApaTUUHBIX (YHKIUH, OMHCHIBATH
CBOMCTBA KBaIpaTUYHBIX (PYHKUUH MO X rpaduKam.

Pacno3naBate  kBagpatnuyHyro (QyHKOU0 1m0  ¢opmyie, TNPUBOIUTH HPHUMEPHI
KBaJIpaTUYHBIX QYHKIUHI U3 peabHON KU3HU, PU3UKHU, FEOMETPUHU.

YucaoBbie MOCIE10BATEIBHOCTH M IIPOr PeCCHH

PacriozHaBaTh apu(pMETHUECKYI0 U F€OMETPHUUECKYIO NMPOTPECCUM MPHU PAa3HBIX cIocobax
3a/laHusl.

BBINONHATE BBIYMCICHHUS C MCIIONB30BaHMEM (GOpMyNI N-ro ujieHa apudmerudeckoil u
r€OMETPUYECKON NPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOUYKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEA0BATENBHOCTSMYU, B TOM YMCIIE 3aJa4d
W3 pealbHOM XKU3HU (C UCTIOJIb30BaHUEM KaJbKYIATOPA, ITU(POBBIX TEXHOIOTHH).

TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoaunuecTBo 4yacoB
Ne HaumeHnoBaHue pa3/iesioB U TeM
KonTtpoabHble
n/n NMPOrpaMMbI Bcero
padoThI
1 BripaskeHus, TOXK1eCTBA, ypaBHEHUS 24 1
2 OyHKIMN 11 1
3 CreneHsb ¢ HATypaJIbHBIM MMOKa3aTeIeM 11 1
4 MHorouieHsl 18 2
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@DopMyIbl COKPALLIEHHOTO YMHOXKEHUS 21 2
6 CucreMbl TMHENHBIX YpaBHEHUN 13 1
7 IToBTOpEeHHE M 0000IIEHNE 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9
8 KJIACC
KoimuecTBo yacos
HaumeHoBaHMe pa3iesioB 4 TeM
Ne ni/mn KounTposabHbie
MPOrpaMMsbI Bcero
padoThI
1 PanrionanbHble BeIpaXeHus 44 3
) KBanpatubie kopuu. JlelicTBUTEIbHBIE o5 1
qrca.
3 KBanpaTtHbie ypaBHEHUS 26
4 [ToBTOpeHue u 060061ICHNE 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102

9 KJIACC

Ne i/

HaumenoBaHue pa3iesioB U TeM

KoaunuyecTBo yacoB

OpOrpaMMbI Beero KoHTpoibHbIe
padoThI
1 HepasenctBa 20 1
2 KBangpartuunast pyHKIUS 33 2
3 DneMeHTHl NPUKIIATHOW MaTEMaTUKHI 19 1
4 YucioBbIE MOCIIEI0BATEILHOCTH 21 1
7 [loBTOpenue n 06o0MIEHNE 9 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Maremaruka. Anrebpa :7-ii kiacc: 0a3oBblii ypoBeHb / FO.H. Maxkapbrue, H.I'. Muntok,
K.M.Hemkos, C.b. CyBoposa ; nox pea. C.A.Tensakockoro.— 15-¢ uzf., nepepad. — Mocksa :
Ipoceemenwue, 2023.— 255,[1] c. : ui.

2.KM mo anrebpe k yaeOnuKy Maxkapsraesa FO.H.

3. Anrebpa 8 Kimacc : y4eOHHK JJIs yYaIuxcs 001eo0pa3oBaTeIbHBIX yupexaeHuii / A. I'.
Mep3smsik, B. b. [Tonouckuit, E. M. Pabunosuu, M. C. fAxup. — M. : Benrana-I'pad.

4. Anrebpa: 8 kacc: AMAAKTUYECKUE MaTePUAJIBI: TTOCOOHE JIJISl yJaluxcs
obmeobpa3oBarenbHbIX opranuzanmii /A. I'. Mepansk, B. b. [Tononckuii, M. C. Skup. — M.
Benrana-I"pad.

5. AnrebOpa: 9 kiacc : y4eOHHK IS yJarmuxcsi o0neoopa3oBarenbHbIX opranu3anuii / A. T
Mepsnsk, B. b. Tlononckuii, M. C. SIkup. — M. : Bentana-I'pad.

6. Anrebpa: 9 kacc: TUIAKTUIECKUE MaTePUAIIBI: TIOCOOUE JIJISl yUaIIUXCs
o0mmeoOpazoBaTenbHBIX opranuzanuii / A. I'. Mepansk, B. b. ITomonckwii, E. M. PabunoBuuy,
M. C. Sxup. — M. : Benrana-I'pag.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Maremaruka. Anrebpa :7-if kimacc: 6a3oBbiii ypoBeHb / KO.H. MaxkaperueB, H.I'. Munnok,
K.M.Hemxkos, C.b.CyBoposa ; mox pen. C.A.TenskoBckoro.— 15-e¢ m3a., mepepad. — MockBa :
[Ipocsemenue, 2023.—255,[1] c. : un.

2. [Tocobue nist moarotoBku yvamuxcest k OI'D mox penakuueii SAmenko W.B. 2023r

3. Anre0pa: 8 kiacc : meroaudeckoe nocooue / E. B. bynko, A. I'. Mep3isk, B. b. Ilomorckuii,
M. C. Skup. — M. : Benrana-I'pag.

4. Anrebpa: 9 knacc: meroanueckoe nmocoodue / E. B. bytko, A. I'. Mep3nsik, B. b. [lononckuid,
M. C. Axup. — M. :Benrana-I'pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.HTTPS://RESH.EDU.RU/
2. HTTPS://WWW.Y AKLASS.RU/
3.HTTPS://UCHI.RU
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