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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISETCS OJHUM W3 OTMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHWs: OHA
o0ecrieynBaeT U3yuyeHHE OPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PazButne y oOydaromuxcsi Hay4dHBIX TIPEACTABICHUH O TPOUCXOXKICHHH W CYI[HOCTH
anreOpandeckux abCTpakmui, crnocode OTpaKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBoM obmiectBe. M3ydyenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBaTh yTBepkAeHHUs. OCBOCHHE Kypca anreOpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYalONIMXCS: OHHM HCIOJB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peIIeHWe 3ajad  SBJSIeTCS — peajn3armeit
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOTO OOILIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUUCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YpPaBHEHHS M HEPaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX copepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHsI Kypca, B3aNMOJACHCTBYS C IPYTHMH €To JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OOpa30BaHUS H
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEeMaTHYEeCKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPHUPOBAHHBIN XapaKTep.

Conmepkanne nuHHM «Yucina W BBIYHCICHHUS» CIYXHT OCHOBOH JUISI JAJbHEHIIEro
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(hOpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HAaBBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HAa yYPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH W MPPAUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepxkanue JIBYX alreOpanveckux JUHHA — «ANreOpandeckue BBIPAXKCHUS» H
«YpaBHEHUSI W  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOIIMXCS
MaTEeMaTUYeCKOTO arapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs
y4eOHBI  Marepwaja TpPYyNIUPYETCS BOKPYr  palMOHAIBHBIX  BBIPAXKEHHWHA.  Asredpa
JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKU KaK s3bIKa JUIsl TIOCTPOCHHUS MaTEMAaTUYCCKUX MOJCIICH,
OIHMCAHMSI TPOIECCOB U SIBIICHHUI peabHOTO Mupa. B 3amaun oOydeHHs anreOpe BXOIST TaKkKe
JanbHeHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOJAUMOTO, B YAaCTHOCTH, IS
OCBOEHHS Kypca HWHGOpPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTRBY.

Conmepkanvie  (QyHKIMOHAIBHO-TpAQUUECKON  JMHMM  HAICJICHO HAa  IOJIyYCHHUE
00yJaromuMuUcs 3HaHUN 0 (PYHKIMAX KaK BaKHEHIEH MaTeMaTHYeCKON MOJIEIH JIJIs ONIMCAaHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX MPOILIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyeHnue
MaTepualia CHOCOOCTBYET Ppa3BUTHIO y OOYYAIOUIMXCS YMEHHsI MCIIOJIb30BaTh pasziIMYHbIE
BBIPA3UTENIbHBIC CPE/CTBA S3bIKA MATEMATHKH — CJIOBECHBbIC, CHMBOJIMYECKUE, TpaduuecKue,



BHOCHT BKJIaJ B ()OPMHPOBAHUE MIPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBTYPHI.

CornacHo yuebHOMY TU1aHy B 7—9 Kilaccax u3y4aercs ydeOHbI Kypc «Anredpay, KOTOPbIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3feibl cojepkaHus: «Yucna ©  BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 yvaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Yuciia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JAECATUYHBIEC, MEPEXOJ OT OJHOM (OpMBI 3amucH ApolOed K
npyroi. IloHsTHE pallMOHATIBLHOTO YKCIIA, 3alUCh, CPABHEHHE, YIOPSAIOUNBAHNE PALMOHAIBHBIX
yrcen. ApudmMernyeckue AeHCTBUS C pallOHaIbHBIMU YMciIaMu. PemieHue 3ajad u3 peanbHOR
MPaKTUKHU HAa YaCTH, HA JPOOH.

CreneHpb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpejeieHHe, npeoOpa3oBaHUe BhIpAKEHUIH Ha
OCHOBE OTpe/ieNieHus], 3anich O0onbuX ynceln. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
npobu B BUJE MPOLEHTOB. TpU OCHOBHBIE 3314l Ha MPOLIEHTHI, PEIlIeHUE 3a/1ad U3 peabHOM
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEN HaTypalbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

Anredpanyeckue BbIpasKeHU s

[lepemeHHbIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C MEPEMEHHOW. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (OPMYJIBI.
Beruucnenus no gpopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPaXKEHUH, TOKIECCTBEHHO PaBHBIE
BBIPAXKEHHUs, IIPaBUJIa NMPeoOpa30BaHMsl CyMM M IPOM3BEACHUI, MpaBUila PacKpbITUs CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBOMCTBa CTENEHU C HATYPAJIbHBIM I10OKA3aTeIIEM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorouieHa. CloKEHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, MpaBUiia NMPeoOpa30BaHUSl YpaBHEHUS, PAaBHOCUIBHOCTb
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOH, YUCIIO KOPHEW JIMHEMHOIO ypaBHEHMS,
pellleHHe JMHEWHBIX ypaBHEHMM. CocCTaBiI€HHME ypaBHEHUM IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOE ypaBHEHHE C JBYMs IepeMEeHHbIMU U ero rpaguk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PelneHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumepsI perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha npsmoi. UucinoBbsle NpoMexyTku. PaccrosHue mexny IByms
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyronbpHast cucrema koopauHat, ocu OX m Oy. Abcuucca ¥ opAMHATa TOYKM Ha
KOoOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I['paduk Pynkouu. CpoiicTBa QyHKIMIL.
JIuneitnas ¢ynkuus, e€ rpaduk. ['papuk dpynkuuun y = |x|. ['paduueckoe pemienue JIUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUM.



8 KJIACC

Yucina ¥ BEIYMCICHUS

KBangpatuslii kopenbp u3 uucna. llonstue 00 wuppanuoHanbHOM uucie. JlecaTudHbie
NpUOIIMKEHNUS UppalMOHANbHBIX yncen. CBoiicTBa apupMEeTHYECKHX KBAJAPATHBIX KOPHEH U MX
MIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUseH, pa3ioKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOWCTBO anreOpamveckoid japobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'pacdmueckas mHTEeprpeTanys ypaBHEHHM C JByMSl MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JBYMs IEPEMEHHBIMH. [IpuMepsl peleHnss CHCTeM HEIWHEHMHBIX YpaBHEHHM ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M WX CBoWcTBA. HepaBeHCTBO ¢ OJHOW TEPEMEHHOIA.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEeHCTBA C OJHOM mepeMeHHON. CucreMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OO6MaCTh ONMpEeICHUs] 1 MHOXKECTBO 3HadeHUN (PpyHKIuH. CriocoOs
3aanus QyHKITUH.

I'padux Pynkmuu. YUrenue cpoiictB dyHKMU 1o e€ rpaduky. [Ipumepsl rpadukos
(GYHKIHM, OTpaXkaloUIX peagbHbIE MPOLIECCHI.

OYHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpAaTHYIO MPOMOPLHMOHANbHBIE 3aBUCHUMOCTH, UX
rpaduxn. Oyaxmu Yy = x4,y =x3,y = VX, y=|x|. I'paduueckoe pelicHre ypaBHCHHIH U CUCTEM
YpaBHEHUH.

9 KJIACC

Yucia ¥ BBIYUCTICHUSA

PanmonanbHble 4ncia, UppallMOHAIbHbIE YUCIIAa, KOHEUHble U OECKOHEUHbIE JECATUYHbIC
npoOu. MHOXKECTBO JICHCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE 4YHMCIa KaK OeCKOHEUHbIe
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPIAUHATHON IIPSIMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCeN, apu(pMETHYECKHe AEHCTBHS C JEHCTBUTENbHBIMU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUpPA, JNTUTENBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnnxéHHOEe 3HAYEHHE BEJIWYHMHBI, TOYHOCTh MNpHUOMMKeHHs. OKpyrieHue 4YHCel.
IIpuknaka v OLIEHKa PE3yIbTaTOB BBIYUCICHUN.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHrne ypaBHEHUH, CBOAAILUXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHM, CBOJAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-palMOHANbHBIX  ypaBHeHHMH.  PemieHme — TeKCTOBBIX — 3ajay
anreOpandeckuM METOJIOM.



VYpaBHeHHe ¢ OBYMS MEPEMEHHBIMU M ero rpaduk. PemeHue cucteMm ABYX JIMHEHHBIX
YpPaBHEHUN C IBYMs II€pEMEHHBIMU. PellleHHMe cucTeM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. |'paduueckass MHTEpIpETalns CUCTEMbl YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a1a4 aNreOpandeckuM CrocoOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PerieHue cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHON mnepeMeHHOW. KBanpaTHplie HepaBeHCTBa. |'paduyeckas mHTEpHpeTanms
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBangpatnunas ¢ynkuusi, e€ rpapux um cBoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPHUU TTapaboJIbL.

Ipaduxn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y=|x| , u ux cBoiicraa.

YnciioBble MOCI€10BATETbHOCTH U MPOrPECcCUH

[ToHsiTHE YMCIOBOI MOCIIENOBATENLHOCTU. 3aJlaHUE IOCIEI0BATENIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMysioi N-To UeHa.

Apudmernueckas U TeoMeTpuYecKas  IIPOTPECCHH. @opMyibl N-TO 4ieHa
apu(MeTHyecKoil ¥ reoOMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue uieHoB apu(MeTHyecKkol M TIeOMETPHUYECKOW MpOorpeccHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCIOHEHITUAIBbHBIA poCT. CII0KHBIE TPOLIEHTHI.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJbTAaThbl OCBOCHHS MPOTPaMMBI Y4eOHOTOo Kypca «Amredpay
XapaKTEPHU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPONUIOMY W HACTOSIIEMY POCCHHCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTH)KEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCIOJIB30BAHUIO 3THX JOCTH)KCHUH B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa’KAaHCKOe M IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaM3allid €ro TIpas,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYP TPakAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHUIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPATBLHO-3TUYECKUX MIPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) Tpy/I0BO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTUBHOE Yy4acTHe B PEUICHHM MPAKTUYECKUX 3a/ad MaTeMaTH4YecKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON MpodeCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBHUAYAbHON TpaekTopuu oOpa3oBaHHs H
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M OSCTETHUYECKOMY BOCHPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHHUI, YMEHUIO BUAECTh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

OpUEHTAIle B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBeKa, MNPHPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKh Kak c(jepbl 4YeloBeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl PAa3BUTHUS LIMBUIIN3AIINH, OBJIAJICHHEM SI3bIKOM MaTEMATHKU U MaTeMaTHYeCKON



KyIbTypO Kak CpEICTBOM TIO3HAHUS MHUPA, OBJIAJCHHEM MPOCTCHIINMH HaBBIKAMHU
MCCIIEI0BATENILCKOM JIEATEeNbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPhI 310POBbS H IMOIMOHATILHOT 0
Os1aronosy4usi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTW4YeCKHe 3HAaHWsS B HMHTEpPECaX CBOETO 3/I0POBbs,
BEJICHUS 3JI0POBOTO 00pasa *KH3HH (30POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXXUM 3aHATHIA U
OTIbIXa, peryiaspHas (usmueckass aKTHBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpHUEHTAaIMel Ha NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWH Uil pelieHus 3aaad B o0iacTu
COXPAaHHOCTH OKpYXAaromlel Cpepl, IUIAHUPOBAHMUS IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MIOCIIE/ICTBUH UISI OKPYXKAIOMIeH Cpebl, OCO3HAaHHUEM TJI00ATBHOTO XapakTepa KOJIOTHYECKHX
poOJIeM U yTel UX pelIeHus,

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOI M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBUSX HEOMPEICTIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIe YMEHHE YUUTHCS Y IPYTHX
Jroziel, mpuoOpeTaTh B COBMECTHOM JESITEIPHOCTA HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OTIBITA APYTHX;

HE00X0IMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHWH, B TOM YHCIE (OPMYIHPOBATH HICH,
MOHATHS, THUIMOTE3bI 00 00BEKTaX M SIBICHHUSIX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATH
neuImTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUNITAHUPOBATH CBOE pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallHI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATH NMPHHUMAEMBIE PEUICHUS W
IeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TOCIIEACTBHS, (JOPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Joruyeckue a1eicTBUsA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEMAaTUYECKHMX OOBEKTOB, MOHATHIA,
OTHOIICHUIH MEXJy NOHIATUSIMH, (OPMYIUPOBATH OIpPEAETCHHUs MOHSATHI, YCTaHABJIUBATbH
CYIIECTBEHHBIH NMPU3HAK KiIaccu(UKAIMN, OCHOBAHUA JUIg 0000IIEHNs U CPaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OpMyIupoBaTh U MNpeoOpa3oBBIBATH CYXICHUS: YTBEpAUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPKACHUSIX, MpEAsiaraTb KPUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOABl C HCIOJb30BAHMEM 33aKOHOB JIOTMKHM, JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEPXKIACHHM (MpsSMble U OT MPOTHBHOTO),
MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXHBIE  JI0Ka3aTelbCTBA  MaTeMaTH4ecKuX  (PaKTos,
BBICTPAaWBaTh apryMEHTAllMI0, TPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHl, OOOCHOBHIBATH
CcOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCOO pelieHus yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEICHUS,
BBIOMpATh HanboJIee MOXOSIMINN ¢ YIETOM CaMOCTOSITENIEHO BBIICTICHHBIX KPUTEPHEB).
ba3zoBble nccienoBarejbcKue 1eHCTBUA:

WCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUNA HMHCTPYMEHT TO3HaHHs, (GOpPMYIUpPOBaATh
BOMPOCHI, (PUKCHPYIOLUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATH HCKOMOE
U JaHHOE, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHE,

MPOBOJUTH TI0 CAMOCTOSTETIFHO COCTaBJICHHOMY IUIAHY HECIOKHBIN AKCIEPUMEHT, HEOOIBIIOE
WCCIIEIOBAaHUE MO0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKTy COOOM;



CaMOCTOSITENIBHO  (hOPMYJIMPOBATH OOOOIIECHUS W BBIBOABI MO pe3yabTaTaM IMPOBEAEHHOTO
HaAOIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000IIIEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTaTh MPEINOJIOXKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh W W30BITOYHOCTH HHQPOPMAIUH, JAHHBIX, HEOOXOJAMMBIX JIJIS
pelIeHHs 3a/1a4H;

BBIOMPATh, aHAIU3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3THIHBIX
BHJIOB ¥ (JOPM IpEICTABICHUS;

BbIOMpaTh (opMy mpencrtaBieHuss HHGOPMAMKM M HWUIIOCTPHPOBATH pElIaeMble 3a/auu
CXeMaMH, JJuarpaMMaMu, HHOU TpadUKoi U X KOMOWHAITUSIMU;

OIICHWBATh HAISKHOCTh WH(GOPMAIMU TIO KPUTEPHSM, TIPEUIOKCHHBIM YYHTEIEM HWIIH
c(hOPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbI€ el CTBHUS:

BOCIIPHHUMATH U (OPMYITHPOBATH CYKJCHHUS B COOTBETCTBHH C YCIOBHSIMHE U IEJISIMHA OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS TI0 X0y PEIICHUS 33]]a9i, KOMMEHTHPOBATH IMTOJTYICHHBIN pPe3ylIbTaT;

B XOJie OOCYKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOJIEMBI,
penraeMoi 3ajadu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PENICHHSI, COTIOCTABJIATh CBOU
CYXJCHHS C CYKICHHSMH JIPYTHX YYaCTHUKOB JMajora, OOHapyKHBaTh pa3jMunie U CXOJICTBO
MTO3UITNH, B KOPPEKTHOU hopMe (OpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, OSKCIIEPUMEHTA, HWCCICIOBAHUSA, TIPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3CHTAluu U
0COOEHHOCTEH ayJUTOPUH,

MOHUMAaTh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M HWHIAMBUAYaldbHOW pabOTHl HpH
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3aay;

MPUHUMATD LEb COBMECTHOU JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM paldoThI,
pacmpeensiaTb BUIbI PabOT, JOTOBAapUBATHCSA, OOCYXIAaTh MPOIECC W PE3yIbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (00CykaeHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMbl U JIPYTHE), BBIMIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU YI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTEpUIM, cHOPMYJIHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, AITOPUTM pelleHus 3ajadyu (WIM ero 4acTh), BHIOMpaTh
croco0 pemieHduss C Y4E€TOM HMEIOIIUXCS PECYpcOoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM MH(OpMALIUK.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CrMoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TMpollecca M pe3yiabTaTa pelieHus
MaTeMaTH4eCKOU 3aauu;

MpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TMPU pEHICHHH 3aJlaud, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ylbTaTa JEATEIbHOCTH TIOCTABICHHOW IeNH H  YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WM HEJOCTUKEHUS 1IeJIH, HaXOJUTh OIIHOKY, 1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy oOydeHuss B 7 kJacce OOydalOUIMiics IMOMYYUT CIEAYIOIIHE IpEeIMETHbIE
pE3yIbTaThI:



Yucjia 1 BBIYMCIEHUS

BbImonHATh, coueTass yCTHBIE W NHUCHhMEHHbIC NPUEMBI, apuUPMETHUYECKUE NEHCTBUS C
panvoHaTbHBIMU YHUCITIAMHU.

HaxonuTh 3HaUYeHUS YHCIOBBIX BBIPAXKCHHN, NPUMEHSTH Pa3sHOOOpa3HBIE CIIOCOOBI H
Opu€MBl  BBIYMCIICHUS 3HAUCHHH JPOOHBIX BBIPAKEHHUU, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[lepexonuTe OT 0gHOW (OPMBI 3aMUCH YKCeN K JIpyroi (mpeoOpa3oBbIBaTh ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BEINONHATE MPUKUAKY W OLEHKY pe3yibTaTa BBIYHUCICHUH, OIEHKY 3HAYEHWH YHCIIOBBIX
BBIpa)KCHUH. BBITIOTHATE AEWCTBUS CO CTETICHSIMH C HATypaJIbHBIMH TIOKA3aTEIISIMH.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3IokKeHNEe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemarth mnpakTUKO-OPHEHTHPOBAHHBIE 3a/a4yH, CBA3aHHbIE C OTHOUIEHHEM BEJIHMYUH,
MIPOMOPLIMOHAIIBHOCTHIO BEJIMYNH, POLEHTAMH, HHTEPIPETUPOBATh PE3YJAbTaThl PELICHUS 3a1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaxomnTh 3HaueHNs] OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus 1IEJOTO BBIPAXKEHHSI B MHOTOUIEH NMPUBEICHUEM MOJ0O0HBIX
ClIaraeéMbIX, pacCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHE OJHOWIEHAa HAa MHOIOWIEH M MHOIOWIEHa Ha MHOIOYICH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJ{paTa pa3HOCTH.

OcCyIecTBIATh Pa3JI0KEHUE MHOTOUWIEHOB HAa MHOXMTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIUPOBKH ClIaraéMbIX, IpUMEHEeHUs (HopMysl COKpalEHHOTOo
YMHOXEHHS.

[IpumeHnsaTr 1npeoOpa3oBaHUs MHOTOWIEHOB JJsl pEIIEHHs pa3IuYHbIX 3ajad U3
MaTEMAaTUKU, CMEXHBIX IPEMETOB, U3 PEAIbHOM PAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH ¢ HATypalbHBIMM MOKA3aTeNsAMU JAJs MpeoOpazoBaHMs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHble ypaBHEHHUs C OJHOW NEPEMEHHOM, MPUMEHss IpaBWja Iepexona OT
HCXOJIHOTO YpPaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsiTh, SBIISETCS 1M 4YHUCIO KOPHEM
yYpaBHEHHS.

[IpumensTh rpaduyeckre METoAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupats npuMepsl nap YKce, ABISIOIINXCS PeIlIeHUeM JIMHEHHOTO YpaBHEHUS C IBYMS
HePEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JUHEHHOro ypaBHEHHs C JByMs
NIepEMEHHBIMH, MOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS] YPaBHEHHUS.

Pemate cucteMbl NBYX JIMHEHHBIX YpaBHEHHMH C JBYyMs NMEpPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CocTaBnsaTh M peliaTh JIMHEHHOE YypaBHEHHE WM CHCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIOBHIO 3aJaud, HMHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM 3aJjaydl IOJTy4eHHbBIN
pe3yabTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOW TPSAMOW TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, MHTEPBAJbl, 3allHUChIBATh YUCIOBBIE TPOMEXKYTKH Ha
anreOpandeckoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOM IJIOCKOCTM TOYKHM MO 33aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku JIuHeHHbIX GpyHKIUi. CTpouTs rpaduk GyHkuuu y = [X|.



OnwuceiBaTh ¢ TOMOLIBIO (YHKIMIA HW3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENBHOCTb, BpeMS,
00BEM paboTHI.

Haxonuts 3HaueHne GpyHKINUN 1O 3HAYCHHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil coco0 MpeACTaBICHUS M aHAIW3a WHPOPMALUH, U3BICKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xoHmy oOydenuss B 8 kJjiacce OOydJalOUIMIiCS TONYYUT CIEAYIOIIME IPEIMETHEIC
pe3yJabTaThl:

Yuciia ¥ BbIYMCICHUS

Wcnonb3oBaTh HayvajabHbIE IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHHsI, OKpYIJIEHUS W BBIUMCICHHH, M300pakaTh JCHCTBHUTEIBbHBIC YHCIAa TOYKAMHU Ha
KOOPAMHATHOW ITPSAMOA.

[IpumeHsaTh MOHATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS, HAaXOJWUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMMOCTH KaJbKYJISATOP, BBIIOJIHATH MpeoOpa3oBaHMsl BbIpaKEeHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJBIIMX W MajbIX YHCEN C MOMOIIBIO ACCATHYHBIX APOOEH u
crenene uucina 10.

AJiredpanyeckue BbIpaKeHUs!

[IpuMeHsATh TOHSATHE CTENEeHW C LEedbIM MOKa3aTesieM, BBINOJIHATh MpeoOpa3zoBaHUs
BBIPAKEHUH, COAepKAIUX CTENEHU C LIEJIbIM MOKa3aTeJIEM.

BoinonHATh TOXKIECTBEHHbIE NpeoOpa3oBaHUs pPALMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI JEHCTBUIM HAaJl MHOTOWIEHAMU U alireOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTh npeoOpa3zoBaHus BRIPAKECHUN IS PEIICHUs Pa3IMYHBIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pPEaTbHON MPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHeliHble, KBapaTHbIE YpaBHEHUS U PallMOHAJIbHBIE YPaBHEHHUS, CBOJSIIHNECS K
HUM, CCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiIIMe UCCACAOBAHUS YPABHEHU U CUCTEM YPABHEHHH, B TOM YHUCIE C
MPUMEHEHHEM TpaUuecKux MpeAcTaBiIeHU (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U poyee).

[lepexonuTh OT CJOBECHON (QOPMYIMPOBKHM 3aJaud K €€ anredpandeckol MOJAETH C
MOMOIIBI0 COCTaBJCHUSA YPaBHEHHMS WJIM CHCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4Ml MOJIYYCHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OL[EHKH, PEIIaTh JUHEHHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEeMBI, JaBaTh TIpadUUecKyl0 HILIIOCTPALUIO
MHO>KECTBA PEIlIEHNI HEPAaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKUUH

[lonumath W wHcmonb30BaTh  (YHKIMOHAJIbHBIE TOHATHS U S3bIK  (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUEHHUS), OINpPEAesATh 3Ha4eHHEe (PYHKUUU [0 3HAYCHHUIO apryMEHTa,
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

CtpouTts rpauku 3JeMEeHTapHbIX (QYHKIUHI BUA:

y = kix, y = %% y = X%y = |x|, y = VX, OnuCBIBaTh CBOWCTBA YHCIOBON (DYHKIHH MO €&

rpaduky.

K xonmy oOydyenus B 9 kjacce oOyJaromMiicss TOJNYYUT CIEIYIOIIME TMPEAMETHbBIE
pe3yJIbTaThI:

Yuciaa 1 BbIYMCTIEHUS

CpaBHMBATh U YIOPSAJOUYUBATH PALIMOHATIBHBIE U UPPALIMOHATILHBIE YHUCIIA.

BrimonHaTe apudMeTnieckrne ASWCTBUS C PAlMOHATBLHBIMH YHCIAMH, COYETasl YCTHBIE U
MMHUCbMEHHBIE IPUEMBI, BBITIOJHATH BBIUMUCICHHS C UPPALMOHATIBHBIMU YHCIIAMU.



Haxonuth 3HaueHUs cTENEHel C LEeIbIMU MI0KA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAUCHHUS
YHUCIJIOBBIX BBIPAKCHUH.

Oxpyryiarh AEUCTBUTENBHBIE 4YMCIA, BBIMNOJHATH IPUKHUIKY pE3yJbTaTa BbIYMCICHUH,
OILICHKY YHMCJIOBBIX BBIPAXKEHUI.

YpaBHeHHUsI 1 HEPAaBEHCTBA

Pemarts snuHeilHble W KBaJpaTHbIE YypaBHEHUS, YPaBHEHHUs, CBOJSLIMECS K HUM,
IpocTeire JpoOHO-pallMOHAJIbHBIE YPABHEHHUS.

Pemath cucreMbl JBYX JUHEHHBIX YpaBHEHUN C JBYMS MEPEMEHHBIMM U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEUHBIM.

Pemarts TekcTOBBIE 3amauM anreOpandyeckuM CrocoOOM C IOMOIIbK) COCTaBICHUS
YpaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

[IpoBOoAUTE MpOCTENIINE UCCIECOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHMH, B TOM YHUCIE C
MPUMEHEHHEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CHCTEMa YpaBHEHUH pelleHus], €CJIM UIMEET, TO CKOJIbKO, U Ipoyee).

Pemarts nuHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pelIeHUE
HEpaBEHCTB Ha YMCIIOBOM MPSMOM, 3allMChIBaTh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarts cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pELIEHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOW MPSIMOMH,
3aMMChIBaTh PEUICHHE ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEIICHUH Pa3IMYHBIX 3a7a4.

D yHKUUHA

PacrioznaBath pyHKIIMM U3ydyeHHBIX BUJOB. [l0Ka3bpIBaTh cXeMaTHUECKH PACOIOKEHUE Ha
KOOPAMHATHO# MmiiockocTr rpadukos dynxmmii Buma: Y = KX, y = kx + b, y = k/x,y = ax® +
bx + ¢,y =3, y=1x, y = [X|, B 3aBucumoctn ot 3HauenHit K0IPPUIHEHTOB, OMHCHIBATE
CBOMCTBA (PYHKIIHIA.

Crpouth M u300paxkaTb CXeMaTHMYECKH IpaduKy KBaJpaTHUUHBIX (DYHKLIMH, ONUCBHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIHI 10 UX Tpadukam.

Pacnio3naBate  KBajpaTMuHyl0 (QyHKUMIO 10 (opMmyne, NPUBOAUTH IMPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKH, FEOMETPUHU.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOIPecCHH

Pacrnio3HaBath apu(pMeTHUECKYI0 U I€OMETPUYECKYIO IIPOTPECCU MPH Pa3HBIX crocobax
3aJJaHuUs.

BBINONHATE BBIUUCIIEHUS C HCHOJb30BaHHWEM (GOpPMyNI N-ro 4wieHa apupMeTHYecKOd Hu
reOMEeTPUYECKO Mporpeccuii, CyMMbI IIEPBBIX N YWIEHOB.

N306paxaTh 4ieHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIUHATHON IJIOCKOCTH.

Pemate 3a7aum, cBA3aHHbIE C YUCIOBBIMU IOCIIEOBATEIBHOCTMY, B TOM YHCIIE 3a/1a4d U3
peanbHOM )KU3HHU (C UCTOJIb30BAHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOIOTHIA).

TemaTu4eckoe MJIAHNPOBAHUE

7 Kjacc
HauMeHOBaHUE ‘ KoauuecTBO yacos |

Ne AILENOB 1 TeM DJIeKTpOHHbBIE (HH(pPPOBbHIE)

n/n|| P! Bcero Kontpoasnsie [[IpaxTiieckue o0pa3oBaTe/IbHbIC PeCypChl

NPOrpaMMel padoThI padoThI

Hucna n

1 [BprancieHus. o5 1 BBEJIUTE [[BubmuoTexa [JOK
ParnmonanbHbIe 3HAYCHHE https://m.edsoo.ru/7f415b90]]
qucna

2 Anrebpandeckue 27 1 BBEIUTE [[bubmmoTeka [IOK
BBIPKEHUS 3HauUCHUE https://m.edsoo.ru/7f415b90]]

‘3 HypaBHeHI/IHI/I HZO Hl ”BBeI[I/ITe H[[BH6J‘II/IOTeKa HOK



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

HaumeHoBaHue ‘ KosnuuecTBo yacoB ‘
Ne A1CII0B H TeM DJIeKTpOHHbIe (LM(pPPOBbIE)
n/n| P23 Beero Konrpoaensre | [IpaxTadeckue o0pa3oBaTe/ibHbIE Pecypchl
NPOrpaMMel padoTsbI padoThI
‘ HHepaBeHCTBa H H ||3HaquHe Hhttps://m.edsoo.ru/7f415b90]]
4 foa(g);?;wm 1 24 1 BBE/IUTE [[BubmuoTexa [JOK
P ' 3HAUCHUE https://m.eds00.ru/7f415b90]]
OyHKIMU
5 [ToBTOpEeHuE 1 6 1 BBEIUTE [[BubmuoTexa [JOK
00001IeHNE 3HAYCHHE https://m.edsoo.ru/7f415b90]]
OBILIEE
KOJIMYECTBO
YACOB 10 1028 0
I[TPOTPAMME
8 Kiacc
HauMenoBaHue KoaunuecTBO YacoB
Ne A31EII0B 1 TeM JyekTpoHHbIE (U PpOBbIE)
n/n| P*3ACI Beero||KOHTPOIbHEIE| TTPAKTHYCCKNE || 5030 aennHbIe pecypebl
NporpamMmsbl padoThI padoThI
Uucna u
1 |[ppiuHCIeHUA. 15 BBEIUTE BBEIUTE [[Bubnmuoteka [IOK
KBanpatHbie 3HAYEeHHE 3HaYEeHHE https://m.edsoo.ru/7f417af8]]
KOpHU
Uucna u
o |[praMcICHUS. 7 BBEIUTE BBEIUTE [[Bubnmuoteka [IOK
CTeneHsp ¢ 1eabIM 3HAYEeHHE 3HAYEeHHE https://m.edsoo.ru/7f417af8]]
roKasaresjaemM
AnreOpanveckue
3 |[pipaKeHM. 5 1 BBEIUTE [[PubmuoTexa [JOK
KBaapaTtHsIii 3HAYEeHHE https://m.edsoo.ru/7f417af8]]
TpEXUIICH
AnreOpanveckue
4 |[BBIP@KEHHS. 15 1 BBEIUTE [[bubmuoTeka [IOK
Aurebpanyeckast 3HAYCHHE https://m.edsoo.ru/7f417af8]]
IpoOb
YpaBHeHus U
5 |HEPaBeHCTBA. 15 1 BBEIUTE [[bubmuoTeka [IOK
KBanpatHbie 3HAYCHHE https://m.edsoo.ru/7f417af8]]
ypaBHEHUS
YpaBHeHUS U
6 |HEpaBeHCTBa. 13 BBEIUTE BBEIUTE [[bubmuoTeka [IOK
Cuctemsl 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f417af8]]
yYpaBHEHUH
7 Zg a:;;:f;; 12 1 BBEIUTE [[bubmmoTeka [IOK
P ’ 3HauUCHUE https://m.edsoo.ru/7f417af8]]
Hepasencra
‘8 HCDyHKI_II/II/I. H5 HBBeI[I/ITe ”BBCI[I/ITe H[[BH6HI/IOTeKa HOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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HaumeHoBaHue KoanuecTBo 4acon ‘
Ne A1CII0B 1 TeM DJIeKTpOHHbIE (L (POBbIE)
n/u| P4 Beero Konrponbnsie| lipakTaieckue o0pa3oBaTe/ibHbIE peCypChl
NpOrpaMMel padoTsbI padoThI
OcHoBHBIE 3HAUCHUE 3HAUCHUE https://m.edsoo.ru/7f417af8]]
TTOHATHS
9 ?I)P}I]Zf:;i 9 BBEIUTE BBEIUTE [[BubmmoTeka LIOK
P 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f417af8]]
10 [ToBTOpEeHuE 1 6 1 BBEIUTE [[BubnuoTexa [JOK
00001IeHnEe 3HAYCHHE https://m.edsoo.ru/7f417af8]]
OBUIEE KOJIMYECTBO
UYACOB I10 102 0
I[TPOTPAMME
9 knacc
Ne HauMenoBaHue KoaunuecTBO YacoB
o/ A1EII0B 1 TeM JyekTpoHHbIE (U PpOBbIE)
pasaen Beero Kontpoasnsi | [IpakTnueckn 06pazoBaTedbHbIE Pecypehl
Il NPpOrpaMMsl e padoThl e padoThlI
[BIII/II‘(;JI-/II?)J?CHI/IH BBEJIUTE BBEJIUTE [[Bubmorexa [TOK
1 N ’ 9 A A https://m.edsoo0.ru/7f419d08]
JleificTBUTENbHBIE 3Ha4YeHHE 3HaYCHHE 1
qucna
B—— I
2 |HeP SR A 1 A https:/m.eds00.ru/7419d08]
YpaBHEHUSI C OTHOU 3Ha4YeHUE 1
MepeMEHHO N
YpaBHeHuUd 1 BBCIITE [[PubmuoTexa [JOK
3 |[mepaBeHncTBa. 14 1 A https://m.edsoo.ru/7f419d08]
. 3HaYCHHE
Cucrembl ypaBHEHUN ]
YpaBHeHusd u BBCIITE [[PubmuoTexa [JOK
4 |HepaBeHCTBA. 16 1 A https://m.edsoo.ru/7f419d08]
3HauUCHUE
HepaBencraa ]
BBEILIITE [[bubmmoTeka [IOK
5 | ®yHkuuu 16 1 A https://m.edsoo0.ru/7f419d08]
3HauUCHUE 1
UucnoBbie BBCIITE [[bubmmoTeka [IOK
6 |[mocmemoBarenbHOCT ||15 1 A https://m.edsoo.ru/7f419d08]
u 3HAUYECHHE 1
obatee, smomme  |[[POmIoTera LIOK
7 5 ’ 18 1 A https://m.edsoo.ru/7f419d08]
cucTeMaTu3alus 3HAUYECHHE 1
3HAHUM
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 I[TPOI'PAMME
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