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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHUILTINH, KaK €CTECTBEHHO-HAyYHOI0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUA O TMPOUCXOXKICHUUM U CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOM HayKoW sBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTalud B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JENCTBUS U BBIBOJBI, (GOpMyIupoBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalomUXCs: OHH HUCHONB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNE M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JAESITEIIBHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITEIbHOE  pEIeHUE 3agad  sBIsieTcs  peaiu3anueit
JESTEIbHOCTHOTO MIPUHIIUIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» sl OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METoAMYecKre TuHuH: «Yucna u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHs W HEpPaBEHCTBa», «DyHKIUN.
Kaxnas u3 3Tux conep’kaTeabHO-METOANYECKUX JIMHUI pa3BUBAeTCA Ha MPOTSHKEHUU TPEX JET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JIMHUSAMH. B Xo1e n3ydeHus yueOHOTo Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YecKoro oOpa3oBaHMs HU
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIUICHUS,
(bOopMHpPOBAHUIO YMEHHsSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIESCKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIBHOM YHCIie. 3aBEPIICHHUE OCBOSHHUS YHMCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanne JByX anreOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTO ammapaTa, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKA JJISl IIOCTPOCHUSI MaTeMaTHYECKUX MOJenei,
OTMCaHUA MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJWMOIOo, B YAaCTHOCTH, MJIsi
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHUE HABBIKAMU JEIYKTHBHBIX pPAaCCYXKICHUI.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAalEJIeHO Ha  [OJIy4eHHe
00yJarmUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIIeH MaTeMaTUYeCKOW MOJENN JJIsi ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INMPOLIECCOB M SIBICHUI B mpuponae u odmectBe. M3ydenue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIN3AIUN
U KYJIbTYpHI.

CormacHo yudeOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Airedpay,
KOTOPBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandecKkue BEIpAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN Y.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegenmo), B 9 kimacce — 102 4gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMu. PeleHne 3agay U3 peajbHOM
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33/1a4M HA MPOICHTHI, PEIICHUE 3a/1a4 U3 PeaTbHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXEHMI, IPaBUJIa MIPEOOpPa30BaHUs CyMM U MPOU3BEIEHUI, MpaBuiia pacKpbITUs CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHownenbl 1 MHorouwieHbl. CteneHb MHorouseHa. Cro)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBi€HHME YpaBHEHHH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CrucremMa JABYX JTUHEWHBIX
YpaBHEHMI ¢ JBYMs NEpeMeHHbIMH. PelieHune cucreM ypaBHEHMH CHOCOOOM IOJICTAaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M OopIuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPAaBHCHUM.



8 KUIACC

Yuciia ¥ BBIYHMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonatue 00 wuppanuoHanbHOM uucie. JlecsaTudHble
NpUOJIMKEHNST UPPALMOHANBHBIX Yncell. CBoMcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHUHW U BbIYMCICHUSAM. [lelicTBUTENbHBIE
YUCIIA.

Crenens ¢ 1enbIM 1okasarenaeM u e€ coiictsa. CTaHgapTHas 3alKCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BBIUYUTAHUE, YMHOKEHHE, JIeJIeHne airedpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIpeTallis YpaBHEHUN C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMs IepeMEHHBbIMU. [IpumMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Permenue TeKCTOBBIX 3ajau aNreOpandeckuM CriocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNIBHOCT, HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OAHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue ynkuuu. O6macTe onpeeNieHnss U MHOXKECTBO 3HaueHu (yHkuuu. CrocoOsl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadukos
(GYHKLUH, OTpaXKaIOLINX pealibHbIe POLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oynxmmn y = X2, Y = X3, y = Vx, y=|x|. ['padudeckoe pemenne ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciaa 1 BLIYMCIEHUS

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEUHBIE JeCATUYHBIC
npobdu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEUCTBUTENbHBIC YHCIIa KaK OCCKOHEYHBIC
JIecATUYHbIe  npobu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHe NCUCTBUSA C JACHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, JIUTEIBHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIMYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyrieHHe 4YHcell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.



YpaBHeHUs1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASILUXCS K  KBaJpaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHUss ypaBHEHUU TPEThed M YETBEPTOM CTENEHEU
Pa30KEHUEM HAa MHOKUTEIIH.

Pemenne  npoOHO-paliOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C JByMs NEpPEeMEHHbIMH U ero rpaduk. Pemienue cucreM ABYX JHMHEWHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHue cucrteM JBYX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOE, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUHN C
JBYMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 33124 aNredpandeckum crocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJAHOM NIIEPEMEHHOW. PenieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapa®oma, KOOpAMHATH BEPIIHHBI
napaboJibl, 0Ch CAMMETPHUH TapaloIbl.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y = VX, y = |x| i ux cBoiicTBa.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

[TonsiTHe YMCITIOBOM MOCIEAOBATEILHOCTH. 3aJaHNe TOCIE0BATEIIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apru(MeTHUECKON U TreOMETPUYECKON MPOrPECCHil, CyMMBI IIEPBBIX N YIEHOB.

N300pakeHre 41wieHOB apu(METHUECKOM M TeOMETpUUYECKOW IMpOrpeccuid TOUYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHMCKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJI30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHHUM, TPOLIEAYpP TPakJAaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH BCei
KHU3HU Ul YCHEITHON Npo(ecCHOHANBbHOM AeATEeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YeNOBEKa, MPUPOABI U 0OIIecTBa, INOHUMaHUEM
MaTeMaTUYeCcKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM II0O3HAHUS MHUpaA, OBJIAJACHUEM NPOCTEHIIMMU  HaBbIKaMU
HCCIJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOT'0 JK€ IIpaBa Ipyroro 4eJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMe Ha NPUMEHEHHE MAaTeMaTHYeCKMX 3HaHMU Ul pelleHHs 3aiad B o01acTu
COXPaHHOCTH OKpYXarollled Cpelpl, IUIAHUPOBAaHMUSA IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJIEACTBUM Ui OKpY>Karollel Cpeibl, 0CO3HAaHUEM TJI00AIBbHOTO XapaKTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uX pereHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Y APYIrux
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBLIX, OCO3HABATDH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUMII KOHTPMEp, KOPPEKTUPOBATH NPUHHMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble jornyeckue AeicTBuUs:

® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMATHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNCHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYKICHHUSA: YTBEPAUTEIbHBIC U
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHUSX, MpelaraTh KPUTEPUU JUTSl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HMCIIOIb30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3duparTh JOKa3aTeIIbCTBA MATEMATHUSCKUX YTBEPKICHUU (NMpsSMbIE W OT
MIPOTUBHOTO), POBOJIUTH CaMOCTOSITENTEHO HECJIOKHBIE  JOKa3aTellbCTBA
MaTeMaTH4ecKux (HaKToOB, BHICTpAaWBaTh apryMEHTAIMIO, MPUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPHUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue A1eMCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  TIO3HAHWS,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MIPOTHUBOpPEUHE, npo0diemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJIbIIOE HCCIEOBaHWE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® camMOCTOATENBbHO (opMyaupoBaTh OOOOIIEHWS W  BBIBOJALI IO  pe3yjibTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpeAcTaBiieHUs HHYOPMALIUK U WUTIOCTPUPOBATH pelllaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U ()OPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUHU C YCIOBUSMHU M LEISIMHU
oOI1IeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHs] B YCTHBIX M
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOMPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBl, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COIIOCTABJIATh CBOM CYXACHUSA C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh pa3INyuue U CXOJACTBO MO3ULMI, B KOPPEKTHOH Gopme popMynupoBaTh
pa3HoOTracHsi, CBOM BO3PaKEHUS;

IIPEJICTABIISITh PE3YNbTAaThl PEUICHUS 3a7aud, SKCIEPUMEHTA, UCCIEI0BAaHUA, TPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Npe3eHTalud U
0COOEHHOCTEH ayAuTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJbHOM pabOTHI
IIPU pelIeHNN y4eOHbIX MaTeMaTHUECKUX 3ajiay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpyHnmoBbIX (opmax paldoTsl (0OCYXkAEHHS, OOMEH MHEHMSIMH,
MO3TOBBI€ IITYPMBI M JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaja B
00Nl MPOYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHUs 3ajaud (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl pPeIIEHUN C Y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELICHUM 3a7a4d, BHOCHTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHAT NMPUYMHBI JOCTHXEHHUS WIM HEJOCTHXKEHHUS ILeJd, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 KJjacce 0oO0y4aromuiicsi MOJIYYUT CIEAYIOLIUE IpeIMeTHbIC
pE3yJIbTaThL:

Yucaa U BbIYUCIEHUSA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
palMOHaIbHBIMH YHCIAMHU.

HaxonuTe 3HaueHMs YHCIOBBIX BBIPAKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKUCH YuCeN K Ipyrod (peoOpa3oBHIBATH JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYUBATH PALIMOHATIBHBIE YHCTA.

OxpyrisTh uucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCIECHUM, OLICHKY 3HAUEHUN YHCIIOBBIX
BbIpaXXCHUI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh pU3HAKU JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJAbTAThl PEIICHUS 3a/1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BoinonHaTe npeobpazoBaHus 1EI0r0 BhIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINoOAHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBISITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyT COKpar&éHHOro
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs] pa3IMyHbIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Il IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS U YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMephI Map YUCed, SBISIOUIMXCS peIlIeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJy4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB PEeAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydeHuss B 8 kiiacce OOydYarOIIMICS TMOJYYUT CIEAYIOIIUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HayallbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIWHATHOM IPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJBIX YHCEN C TOMOIIBI0 JIECATUYHBIX Ipo0ed
crenenel yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TMOHSATHE CTENEHH C IeJIbIM II0Ka3aTesieM, BBIMOJHATh IpeoOpa3oBaHuUs
BBIPKEHHM, COAEPIKALUX CTEIEHH C LIEJIBIM TTOKA3aTENIEM.

BhINONHATE TOXIECTBEHHBIE NMPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHHUS M HEpaBEHCTBA

Pemare nuHeiHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YUCIE C
OpUMEHeHHEM TIpadUUecKuX TIpeACTaBIeHU (yCTaHABIMBAaTh, WMMEET M YypaBHEHUE WU
cUCcTeMa YpaBHEHUI pelleH s, €ClIi UIMEET, TO CKOJIBKO, M IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33]]a4 TOJTY4YECHHBINA pPe3ysbTaT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OILICHKH, PelllaTh JIMHEIHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM M WX CHCTEMbI, JaBaTb TIpadUUYECKyl0 HILTIOCTPALHIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUS), ONPEACNATh 3HAYeHHE (PYHKIHMHM IO 3HAYCHHIO apryMEeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y=k/X,y=x2,y=x3y =[x, y= X, ONHCHIBATH CBOMCTBA YHCIOBON byHkMM Mo eé
rpaduxky.

K xoHmy oOyueHus B 9 kJjacce oOydyaromuiicss MOJIYYUT CIEAYIOIIUE MpeIMeTHbIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA.

BrmonusaTe apudmernueckue JEHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisaTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MPHUKUAKY PE3yNbTaTa BBIUYHCICHHM,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemmate nuHelHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYMsI IEPEMEHHBIMH U CUCTEMBI TBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoaUTH MpOCTEHIIIME HUCCIEIOBAHNS YPABHEHUH U CHUCTEM YpaBHEHHil, B TOM YHCIe C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)xaTh peIICHHE
HEpaBEHCTB Ha YMCIIOBOU MPSIMOI1, 3aIIUCHIBATh PEIIEHHE C TTIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMBl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YWCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a]1ad.

DOyHKIUHA

Pacno3naBaTh GyHKIMH U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMAaTUYECKU PACIIOIOKEHHUE Ha

KOOPJAMHATHOM Mm1ockocTu rpadukoB GpyHkimil Buga: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHHI KO3()PHUIIMEHTOB, OMKUCHIBATH CBOWCTBA

G YHKIIHA.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HU, GU3UKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HWCIOIB30BaHUEM (OPMYJ N-TO YieHa apu(PpMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHO KHU3HHU (C HCIOIb30BaHMEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



Temaruueckoe IUIAHUPOBAHUE C YKAa3aHMEM KOJIMYECTBA AKaJEMUYECKMX 4YacOB, OTBOJUMBIX Ha OCBOCHHME KaXKIOHW TEMbI y4eOHOTO
npeaMera, ydeOHOro Kypca (B TOM YHCII€ BHEYPOUHOW NEATEIBHOCTH), Yy4€OHOrO0 MOAYJSI M BO3MOKHOCTb HCIIOJIB30BAHMS 1O ATOW TeMe
AIIEKTPOHHBIX (IIUPPOBBIX) 00PAa30BATENBHBIX PECYPCOB, ABISIOMIMXCS YIeOHO-METOAMYECKIMH MaTepraiaMu (MyJIbTUMEIHIHbIE TPOrPaMMBI,
JJIEKTPOHHbIE YYEOHUKH U 33JJaUHUKH, JIEKTPOHHbIE OMOJIIMOTEKH, BUPTYyaibHbIE J1a0OPATOPUH, UTPOBBIE TPOrPaMMBbI, KOJUIEKIIUN ITU(PPOBBIX
00pa30BaTEeNbHBIX PECYPCOB), HMCIOJIB3YEMBIMH Ui OOYyYeHHMS W BOCHUTAHHUS PA3IMYHBIX TPYII IOJb30BATENICH, MPEICTABICHHBIMH B

JMEKTPOHHOM (UKM(pOBOM) BHIE U peaTu3ylIIMMHU AugakTudeckue Bo3MokHOcTH WKT,

3aKOHOJIATENLCTBY 00 00pa3oBaHUU.

COACPKAHHUE KOTOPBIX COOTBETCTBYET

7 KJIACC
Ne n/m HanmeHnoBaHue pa3iaeioB U TeM KoaunuyecTBO 4acoB DuiekTpoHHbIE (IUGPOBbIE)
NMporpamMMbl Bcero Kontposbnbie | IlpakTnyeckue | o0pa3oBaTejibHBIC peCypChl
padoThI padoThI
1 Yuciia 1 BelurcieHus. PanmonansHele 25 1 bu6nuorexa [IOK
qucia https://m.edsoo.ru/7f415b90
https://resh.edu.ru/subject/16/
2 Anrebpanyeckue BbIpaXKEHUS 27 1 bubnmnorexka HOK
https://m.edso0.ru/7f415b90
https://resh.edu.ru/subject/16/
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/subject/16/
4 Koopaunats! u rpaduku. @yHKIum 24 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/subject/16/
5 [ToBTOpenue n o6o01IEHNE 6 1 bu6muoreka [JOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/subject/16/
OBILIEE KOJIMYECTBO HACOB I10 102 5 0

[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
n/n NMpOrpamMmbl Bcero Kontpoabubie | IlpakTnyeckue | 00pa3soBaTejbHbIC PeCypChl
padoThI padoThI
1 Uucna u Beruncienus. Ksagparasie 15 bubmmorexa [IOK
KOPHHU https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
2 Yucia u BeruucieHusi. CTEneHs C 1eIbIM 7 bu6mmoreka [IOK
[IOKa3aTeeM https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBagparsslii TpéxusneH https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bub6nuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
8 OyHkunu. OCHOBHBIE TOHATHUS 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
9 Oynkiuu. YnucnoBsie PyHKITUN 9 bubmuotexa [JOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
10 [ToBTOpenue n 06o0IIEHNE 6 1 bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16/
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Yucna u BeruncieHus. JlelicTBUTENbHBIC bubmorexa [JOK
1 ' 9 https://m.eds00.ru/7f419d08
ancia https://resh.edu.ru/subject/16/
VpaBHEHUS U HEpABEHCTBA. Y PaBHEHHUS C bubnnorexa [JOK
2 p . p . 7P 14 1 https://m.eds00.ru/7f419d08
OMHOM HEPEMCHHOH https://resh.edu.ru/subject/16/
VYpaBuenus u HepaBeHcTBa. CHCTEMBI buGnuorexa [IOK
3 p . p ' 14 1 https://m.eds00.ru/7f419d08
YPaBHCHHH https://resh.edu.ru/subject/16/
bu6nmorexa LIOK
4 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0o.ru/7f419d08
https://resh.edu.ru/subject/16/
bu6mmoteka IIOK
) 1 1
S YHKIHH 6 https://resh.edu.ru/subject/16/
bu6nmorexa LIOK
6 YUucIoBEIC ITOCIIEIOBATEIIBHOCTH 15 1 https://m.edso0.ru/7f419d08
https://resh.edu.ru/subject/16/
IToBTOpeHue, 0000IMIEHNE, CUCTEMATHU3ALIMS bubnmorexa LOK
7 P ’ ’ 18 1 https://m.eds00.ru/7f419d08
3HaHIH https://resh.edu.ru/subject/16/
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPO'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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