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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX IUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTaApPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOywaromumxcs Hay4HBIX NPEACTABICHUH O NPOUCXOXKACHUU U CYHIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpaKCHHsT MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MNPHUPOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBILUICHHS], HEOOXOAUMBIX JJISl aJalTallud B COBPEMEHHOM IHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU
JEHCTBUS U BBIBOJBI, OpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca airedpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCs: OHH HCIOJNB3YIOT JCTyKTHBHBIE W
WHIYKTUBHBIE PACCYXKACHUs, 0000IMIEHNe M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHHEe 3aj]ady  SBJSeTCs  peaju3aiuei
JeSITeILHOCTHOTO MPUHIINTIA 00YYIEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» A OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToaudyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas 3 3Tux comepkaTeIbHO-METOAMYECKIX JIMHUIM pa3BUBAETCS Ha TMPOTHKECHUN TPEX JIeT
U3y4YeHHs Kypca, B3aMMOJEHCTBYS C APYTUMH €To JIMHUSAMHU. B Xone n3ydeHus: yaeOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JOTHUYECKH PaCCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3BbIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIMMHUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHUECKOTO SI3BIKA.
CopnepxatelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «AmnreOpay SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanne TMHUN «YHCTa U BBIYUCICHUS) CITY>KUT OCHOBOM TS AalTbHEHIIIET0 N3yYeHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO Yy OOYyYarOIIUXCS  JIOTMYECKOTO  MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS aTOPUTMAMH, & TAKXKE MPHUOOPETCHHUIO MPAKTUISCKUX
HABBIKOB, HEOOXOJMMBIX I TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YKCIIE Ha ypOBHE
OCHOBHOTO 00I11eT0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
(GhopMHUpPOBaHHEM TIPEACTABICHUIN O JEHCTBUTEIHHOM YHCIEe. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JWHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandecKux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y 00YHAOLINXCS MATEMaTHUYECKOTO
ammapara, HeoOXOJMMOTO JUTSl PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX TPEAMETOB U TPAKTHKO-
OpPHMEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTro o0rmiero o0Opa3oBaHHs y4eOHBIM MaTepual
TPYNOUPYETCS BOKPYT pPAMOHANBHBIX BBIpOKEHUN. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MATEeMAaTHKU KaK sI3bIKa JJIs MMOCTPOCHHSI MATeMaTUYECKUX MOJEINEH, OMHUCaHUs MPOIECCOB H
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHSI, CITOCOOHOCTEH K MaTeMaTUIeCKOMY
TBOPYECTRBY.

Conepxkanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHe
00y4aroImyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEUIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIUCAHUS U
UCCIIIOBaHMUs PAa3HOOOPa3HBIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHYHBIC
BBIPa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABICHUHN O POJIY MaTEMATUKU B Pa3BUTHH LIUBUIN3ALUH U
KYJIbTYpBI.

Cornacno yueOHOMY TU1aHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIOYAET CIIEAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa © - BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y paBHEHHSI U HEPaBEHCTBAY, « DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0J] OT OJHOM (OPMBI 3aITUCH APOOEH K IPYTOM.
IlonsAiTHE pPalMOHAIBLHOIO YHCIIA, 3aIIMCh, CPABHEHUE, YIOPANLOYMBAHNE PALMOHAIBHBIX YHCEIL
Apudmerndeckue neiicTBUS ¢ pallMOHAIBHBIMU yKcaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha yacTH, Ha ApoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHue BbIpaKEHUH Ha
OCHOBE OIpE/ICICHHUS, 3aiCh 0ONBIINX Ynceln. [IponenTsl, 3anuch IPOIEHTOB B BUJE Jpodu U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[aud Ha MPOIICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne TPU3HAKOB JE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (opMyJibl. Beruncinenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CYMM M IPOU3BENECHUH, MIpaBWila PACKPBITHUSA CKOOOK U MPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10KA3aTENIEM.

OpnHounensl 1 MHorowieHbl. CteneHb MHorousieHa. Clio)keHHe, BbIUNTAaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyJbl COKPAIIEHHOIO YMHOKEHHs: KBAJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHH. CocTaBi€HHME ypaBHEHHH IO YCIIOBUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneitHOe ypaBHEHME C ABYMsI IIEpPEMEHHBIMH U ero rpaguk. Cucrema AByX JMHEWHBIX
yYpaBHEHHH ¢ JBYMs MepeMeHHbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! pemieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucnoBele npoMexyTKd. PaccrosHue Mexay AByms
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpsamoyronbHas cuctema koopauHatT, ocu Ox um Oy. AOcuucca W OpJuHATAa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk pynknuu. Croiicta ¢pyHkuuil. Jlnneitnas
¢bynkuus, e€ rpapuk. ['papux pynkuuu y = [x|. I'paduyeckoe perienue TMHEHHBIX ypaBHEHUN U
CUCTEM JIMHEHHBIX YPAaBHEHUN.

8 KUIACC

Yucia 1 BLIYUCICHHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. [lecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX uncen. CBoicTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa3oBaHUI0 YMCIOBBIX BBIPRXKEHUW W BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crernens ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3auch YKCa.

Anrebpanyeckue BrIpaKEHUIAJTeOpandecKue BbIPaskeHus

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHue.

VYpaBHeHMs U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanparHoe ypaBHeHme, (opMmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBoIALIMXCA K JIMHEWHbIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanysl YpaBHEHUH ¢ ABYMS NMEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YPaBHEHHUH € IByMs IEpeMEHHbBIMU. [ [pruMepsl pelieHns cucTeM HEMMHEWHBIX YPABHEHHUM C IBYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3329 AreOpandecKiuM CriocoOoM.

YucnoBble HepaBeHCTBA W HX CBoMcTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIH. CriocoOb
3aanus QyHKIUH.

I'padux Pynkiun. UYrenue cpoiictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
(GYHKINH, OTpaXXaloUMX peabHbIe IPOIECCHI.

@OYHKIMH, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyuxupn y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemenne ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BBIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHBIE JIECATUUHbIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX,Ty MHOXKECTBOM JICHCTBUTEIBHBIX
YKCeJl U KOOPAUHATHOU IIPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe IEUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, UTUTEIBHOCTD MPOLIECCOB B OKPY>KAIOLIEM MUpE.

[MpubnmmxéHHoe 3HaYeHHWE BEIMYMHBI, TOYHOCTb NpUOMMKeHUs. OKpyIJIeHHEe YHCel.
[Ipukuaka v olieHKa pe3yIbTaTOB BHIYMCICHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIMXCS K JIMHEWHBIM.



KBanpaTHoe ypaBHeHue. Pelienne ypaBHEHU, CBOIAIIMXCS K KBaApaTHBIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbEH M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOKHTEJIN.

Pemennie npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

YpaBHeHHE C OBYyMS MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JTHHEHHBIX
YpPaBHEHUN C JIBYyMs NEPEMEHHBIMHU. PemieHue cucrteMm ABYyX YpPaBHEHHUM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 areOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NHMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JMHEWHBIX
HEPaBeHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. I'paduyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

OyHKUMNPYHKIUT

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabGona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduku pynkuumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, y = [x| , 1 uX cBOJiCTBA.

YucioBble nocieoBaTeibHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrPecCHu

[TonaTue 4mMCIIOBOM MOCIEAOBATEIIBHOCTU. 3aJJaHUE TOCIIEOBATEIILHOCTH PEKYPPEHTHOMN
dbopmyIoit u GopMyII0ii 17-TO YIIEHA.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmyiisl #-ro uieHa apuPpMeTHIecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300paxeHne 4aeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUAIbHBIA pOCT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOCHHUS TPOTpaMMBl  y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaT€MaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUHCKHX MAaTEMATHKOB M POCCHUMCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M MPUKIAJHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MAaTEeMaTHYeCKHX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLEAYpP TPaXTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJieM, CBSI3aHHBIX C NMPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAIbHO-ITHYECKUX IPUHLUIIOB B IEATENBHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4YaCTHUE B PEUICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEIHON NpodecCHoHaNbHOM NesITeIbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TpPAEKTOPUM OOpa30BaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTUYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpHUEHTAllMe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTHUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUYMMOCTH /ISl Pa3BUTUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHpA, OBJIAJEHUEM IPOCTEHIIMMH HaBBIKAMU
HCCJIEIOBATEIBCKOM 1eATEIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPhI 310POBbS M IMOLIMOHAIBHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HH (340pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTBIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTallMe Ha NPUMEHEHHE MAaTeMaTHYECKUX 3HaHMU JUIs pelleHHs 3ahad B o0lacTh
COXPAHHOCTH OKpPYXKalOLIeW Cpelbl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJYKHBIX
MOCJEICTBUM Ui OKpY>Karollel cpesbl, 0OCO3HAHHEM IJI00AJILHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBHSIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, MOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrUux
JtoJiell, mpuoOpeTaTh B COBMECTHOW NI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3

OIIBITA JPYTUX;
HEOO0XOIMMOCTBIO B (DOPMHUPOBAHNU HOBBIX 3HAHHIA, B TOM 4Yucie (GOPMYIHPOBATH UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh

Ne(QUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
(bopMyIHpOBATH M OLIEHUBATH PUCKHU H MOCIEACTBUS, (POPMUPOBATH OIBIT.
METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJBHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jornyeckue aelcTBUSA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENENICHUs MOHATUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa30oBbIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPXKIACHMSX, MpelyiaraTb KpPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHBHBIX U MHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT IPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTeJbCcKHe AeiicTBUA:

UCMOJBb30BaTh  BONPOCHI  KAaK  HCCIIEAOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMA,
(bopMyIMpOBATEH BOIIPOCHI, (PUKCUPYIONIUE TPOTUBOPEUYHE, TPOOIeMy, CAMOCTOSTEIHHO
yCTaHaBJIMBaTh UCKOMOE U JiaHHOE, (POPMUPOBATh THIOTE3y, apryMEHTHPOBATh CBOIO
TIO3HIINIO, MHECHUE;

NPOBOJUTH TI0 CaMOCTOSITEIPHO COCTaBICHHOMY IUIAaHY HECIOXKHBIA SKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHMS M BBIBOABI IO  pe3yibTaTaM
NPOBEIEHHOTO HAOIIOJCHNS, UCCIICAOBAaHMS, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATH BO3ZMOXKHOEC Pa3BUTUC IPOLECCA, 4 TAKIKE BBIABUTaTh NPEAITOIIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOIMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OpMAIUIO
Pa3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hOpMy MpEACTaBICHHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PCHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJICHHUS 33/1aBaTh BOMPOCHI IO CYMIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1a4u, BICKa3bIBaTh UJICH, HAIICIICHHBIE HA TTOMCK PEIICHHS, COTIOCTABIISITh
CBOM CYXJICHUS C CY>KICHHUSMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINIHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOU (opme (HOpMyIUpoBaTh pa3HOIIACHUS, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3yIbTAThl PEIICHHS 3a7aud, YKCIICPUMEHTA, UCCIICAOBaHMS, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ YYETOM 3a1ad MPe3CHTANH U
0COOEHHOCTEH ayAUTOPHH;

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIyalIbHOM pabOTHI MpU
pelIeHnH y9eOHBIX MAaTEMaTHICCKHIX 33]1aY;

MPUHUMATH 1Ie]Tb COBMECTHOW JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIHIO0 COBMECTHOMN
paboThI, pacrpeesaTh BUABI pa0doT, TOTOBAPHBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

y4acTBOBATh B TPYMIOBHIX opMax paboThI (00CYyKaeHMUS, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PabOThl M KOOPUHUPOBATH CBOU JICHCTBUS
C IPYTHMH YICHAMH KOMAaHJIbI, OIICHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOIIHN IMPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3ajayd (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM MH(OpMaIUy.

CﬂMOKOHTpOJIb, AMOLMOHANIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIecca U Pe3ysibTaTa PerieHus
MaTeMaTHUUYeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATEILHOCTH ITOCTABICHHOM IETH M YCIOBHSIM,
OOBACHATH IPUYNHBI TOCTH)KEHHS HITH HEJOCTHKCHUS LIENTN, HAXOAUTh OIHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce oOydarolIMiics TMOMYYHUT CIEAYIOLIUE MpeIMEeTHbIE
pE3yJIbTaThl:

Yucaa U BBIYUCIEHUSA

BbinonusATe, coueTas yCTHbIE W NMHCbMEHHbIE NPUEMBI, apudmeThyeckue NEHCTBHUS C
paluyoOHaNIbHBIMU YHCIAMHU.

Haxonauth 3Ha4YeHUsT YUCIIOBBIX BBIPAXKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
npuEMBl  BBIUYMCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIC U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCEN K IpYyroi (MpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHNOPSA0YUBATH PALIMOHATIBLHBIE YHCTIA.

OKpyriarh yucnia.

BBIMoaHAT NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUHN, OIEHKY 3HAYCHHI YUCIIOBBIX
BBIpOKEHUM. BBIMOTHATE AEHCTBUSA CO CTETIEHSIMU C HATYypaJbHBIMU TTOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HAaTYpaIbHbIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MPOTOPIIMOHAIBHOCTHIO BETTUYHMH, TPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIHTATHI PEIICHUS 3a/1a4
¢ Y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B mpoiiecce
OCBOEGHHS yUeOHOr0 MaTepuana.

Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPQKCHUH MPH 3aJaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

BrinonHsaTe IpeoOpa3zoBaHus 1EJI0TO BRIPAKEHUSI B MHOTOUJICH MIPUBEACHUEM TTOI00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINOAHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
MPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJpaTa pPa3HOCTH.

Ocy1ecTBISITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIM C MOMOUIbIO BBIHECEHHS 3a
CKOOKHM 0OIIero MHOXUTEIs, TPYNIHUPOBKU CIaraeMbiX, MpUMEHEHUs: (HOpMyT COKPAIIEHHOTO
YMHOKECHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs] pa3MyHbBIX 3a1ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMU MOKA3aTENISIMU IS TPe0Opa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
HCXOJIHOTO YypaBHEHUsI K paBHOCWIbLHOMY emy. lIpoBepsATb, sBISIETCS JIM YHUCIO KOpPHEM
ypaBHEHUS.

[TpumensTh rpaduueckre METOIbI IPHU PELICHUN JTMHEWHBIX YPaBHEHUN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCed, SBISIOLIMXCS peIIeHUeM JMHEHHOTO ypaBHEHHUS C ABYMS
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NEPEMEHHBIMHU, TOJIb3YsICh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEIIECHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INEPEMEHHBIMH, B TOM YHUCIIE
rpau4ecKy.

CocTaBisATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHUI IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJayd I10JIyYEHHBIN
pe3yJIbTar.

DOyHKIUHA

MN3o0OpaxaTh Ha KOOPAMHATHOM TMPSMOW TOUKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE IPOMEKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHNA. CTpouTh Tpaduk GyHKIUN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs U aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJjiacce 0oO0ydyarOmMICS TOJYYUT CICAYIOMIUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronb30BaTh HavalbHBIE IPEACTABICHUS O MHOXKECTBE ICUCTBUTENBHBIX YUCET UL
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHYECKOrO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPeoOpa30oBaHus BhIpaKEHHH,
COZIepKaIIMX KBAaAPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMONIBIO JIECATHYHBIX Jpo0er W
creneHel uncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM IOKa3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPKEHMM, COAEPKALIUX CTEIIEHH C LIEJIBIM ITOKa3aTeJIEM.

BhBINOAHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
IpaBuI JEHCTBUI HAaJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTEIIH.

[TpumeHsTh MpeoOpa3oBaHUsl BHIPAKEHUH JIUIs pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

YpaBHeHUS H HEPABEHCTBA

Pemarp nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHMS, CBOASIINECS K
HUM, CHCTEMBI IByX YPaBHEHHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTH MPOCTEUILINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
pUMEHEHHEM rpauyecKux MpeicTaBleHuH (YCTaHaBIMBAaTh, UMEET JI ypaBHEHHE HITH CUCTEMa
YPaBHEHHH pPELICHUs, €CIIU UMEET, TO CKOJIBKO, U TIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyr K €€ anreOpandeckod MOJeNu C
IIOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]a4y TOJTY4YEeHHBIA pe3yJIbTaT.

[TpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pelliaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHnmaTh U UCIOJIB30BaTh (YHKIIMOHATIBHBIC TOHATUS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMsI), ONIPENENATh 3HaUeHUE (PYHKIMH 10 3HAYEHUIO apryMEHTa, OIpeelsiTh CBOMCTBA
byHKIMY 110 €€ rpaduKy.

Crtpoutsb rpaduku 3eMeHTapHbIX (YHKIUN BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIHUH 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOyyaromuiics MHOJYYHUT CIEIyIOIIUE MpeAMETHbIE
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHMBATh U yHOPSI0YMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Beimonuate apupmeTrueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATBHBIMH YHCIIAMH.

HaxonuTe 3HaueHMs CTENEHEH ¢ MEeNbIMUA TOKa3aTeIsIMA U KOPHEH, BBIYHUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAYKEHUIH.

OKpyrisiTh JAEUCTBUTEIbHBIC YHWCIIA, BBINOJHATH NPUKUAKY pe3yJbTaTa BBIYMCICHHH,
OLIEHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemrare nuHElHBIC M KBaJpaTHBIC ypaBHEHHUSI, yPAaBHEHHS, CBOIAIIMECS K HUM, IPOCTEHIIINE
JIpOoOHO-pallOHAIbHBIE YPABHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUIl ¢ JBYMs NMEPEMEHHBIMU U CHCTEMBI JIBYyX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SIBIISCTCS INHEHHBIM.

Pemate TekcToBBIE 3amaud anreOpanvdeckuM CIIOCOOOM C TMOMOIIBIO COCTAaBIICHUS
YPaBHEHMsI WM CUCTEMBI JBYX YPaBHEHHH ¢ IByMsI IEpEMEHHBIMHU.

[TpoBoaUTH MpOCTENIINE HCCIEIOBAHNS YPABHEHUH U CHCTEM ypaBHEHHI, B TOM YHCIE C
NpUMEHEeHHEM rpaduIecKux MpeIcTaBIeHUH (YCTaHaBINBATh, HIMEET JI ypaBHEHHE HITH CHCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peELICHHE
HEpaBEHCTB HA YMCJIOBOW MPSIMOI1, 3aIIMCBHIBATh PEIIEHHE C TTOMOIIBIO CHMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIIE KBaPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOHM IMPSIMOH, 3alMCHIBATH
pelIeHHe ¢ IOMOIIbI0 CHMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA MPU PEILICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUHA

Pacno3HaBaTh (pyHKIMM H3y4eHHBIX BUIOB. [Ioka3bIBaTh CXeMAaTHUYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOM TUIOCKOCTH IpadukoB PyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HAYCHHUI K0A()(PUIIMEHTOB, ONUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts n n300paXkaTh CXeMaTW4YeCKH TpadUKH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3naBath KBagpaTHUHYO QYHKIHUIO 110 (POpMYIIe, IPUBOAUTH IPUMEPHI KBaPATUIHBIX
(GyHKIMIA U3 pearbHOM KU3HU, QUZUKU, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MPOrPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMOTHATE BBIYMCICHHUS C HWCIOJIB30BaHUEM (OPMYJ N-TO YieHa apu(PMETHYECKOH u
T€OMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3amaun, cBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSAMH, B TOM YHCJIE 3a]1a41 U3
peanbHOM )KU3HU (C UCTOIB30BaHUEM KaJIbKYJIATOPA, TH(POBBIX TEXHOIOTUH).



TEMATHYECKOE IINTAHUPOBAHHE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucma u BeiunciieHusa. PanmmonansHbie 75 1 bu6nunorexa LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Anred 27 1
JITCOPAMHICCKHE BHIPWKCHIA https://m.edsoo.ru/7f415b90
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1 bubmorexa HOK
P P https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 Koopaunats! u rpaduku. OyHkunu 24 1 hitps-//m.edsoo.ru/7f415b90
bu6mmoteka [IOK
I1 1
> OBTOpEHHE It 0bobene 6 https://m.eds00.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME
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8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrtpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Yucna u Beiuncnenus. Kpagparaeie 15 bubnuoreka [IOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u Beraucienns. CTEIEeHb ¢ LEIbIM . bubnunoreka LIOK
roKazaresem https://m.edsoo.ru/7f417af8
3 AnreOpandyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBangpatHsiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKCHUS. 15 1 bubnunorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubmuoreka [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHcTBa. HepaBeHnctBa 12 1 Bubmmorexa HOK
https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
8 Dymictu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7{417af8
bubnunorexa LIOK
? Oynicuii. Hucnosbie pymiutn ? https://m.edsoo.ru/7{417af8
bubnunoreka LIOK
10 Hosropene 1 0Go0Ouerne 6 ! https://m.edsoo.ru/7{417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bu6nmmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUA C 14 | bubmmoreka [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
bubmnoreka IIOK
> Gy 16 : https://m_edsoo.ru/7£419d08
6 YucnoBbIe IOCIEA0BATESIILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 | bu6nmnorexa LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreOpa, 8 kiacc/ Mepainsak A.T'., [Tomonckuit B.b., Axup M.C.; non penakuuei
[Toponbckoro B.E., O01iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp «K BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«3natensctBO «IIpocBenienre»

Aunrebpa, 7 kiacce/ Mep3nsik A.L'., [Tononckuii B.b., Axup M.C.; nox penakiueit
[Toponsckoro B.E., O6miecTBO ¢ OrpaHuYeHHOM

oTBeTCcTBeHHOCThIO M3narensckuit nentp « BEHTAHA-I'PADy;

AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

Anrebpa, 9 knacc/ Mepsnsik A.T'., [lononckuit B.b., Axup M.C.; nox penaxiuei
[Tononwsckoro B.E., O61iecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckmii ieatp « BEHTAHA-I'PA®y; AkiinonepHoe 00111ecTBO

«3narensctBo «lIpocseuienue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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