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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOyd4aromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBAETCS Ha MPOTHKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CoziepKaTeNbHOM U CTPYKTYpHOUH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHUIO YMEHHSI MOJb30BAThCS ANTOPUTMAMHU, a TaKXKe MPUOOPETEHHIO MPAKTHUYECKHX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHSA O YMCIE Ha YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIe. 3aBEPIICHUE OCBOCHUS YMCIIOBOU
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTo anmapaTa, HEOOXOIMUMOTrO IS peIIeHHs 3a1ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
y4eOHbI  MaTepuan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl MOCTPOEHHS] MaTEMATHYECKUX MOJEJEH,
OINKCaHMs MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKE
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBbIX MPOIECCOB M SIBICHHUI B mpupone u obmiectBe. M3yuenue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKUE MPEJCTABICHUNA O POJIM MAaTEMATHKU B Pa3BUTUHU LIMBUIIN3ALIUN
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnreOpanyecKkue BHIPAKEHUN», «Y paBHEHUS U HEPABEHCTBAY, « DyHKINN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoleilt K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNICeHUE, IpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jjaul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IIPAKTHUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCEl.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYJIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpnHounenbl 1 MHOrouwleHbl. CteneHb MHorouseHa. Clio)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOro4JeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWIEHOB Ha MHOKHTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

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

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHyue JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHHMH IO YCIOBUIO 3ajauyu. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JHMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
[TpumMepsl pelieHus: TEKCTOBBIX 3aau C IIOMOIIBIO CUCTEM YpaBHEHHI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsimol. UucioBele npoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHast cucrema koopamHat, ocu Oxu Oy. AOcmuicca W OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Urtenue rpadukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuun y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KUIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonatue o0 wuppanumoHanbHOM uucie. JlecsTuunble
OpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
IPUMEHEHHUE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW M BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YUCIIA.

Crenens ¢ nenpIM 1okasareneM U e€ coiictsa. CTaHgapTHas 3alnch YHCIa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BBIUMTAHUE, YMHOXXEHUE, JeJeHne ainredpanueckux ApoOeil. PanyoHanbHble BBIpaXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢dopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteifmue npo6GHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpIHpeTalns ypaBHEHUN C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a7jay anreOpandeckuM CrocoOoM.

YucnoBble HEpaBeHCTBA W HMX CBoOMcCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gpynkuuu. O6GnacTe ONpeaesieHns U MHOXKECTBO 3HaueHu (yHKkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padux Pynxmun. UYrenue cpoicTB (yHKiuu no e€ rpaduky. Ilpumepst rpapukon
(GYHKLUH, OTpaXXaIOLIUX peasbHbIe POLIECCHI.

@YHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxumn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.

9 KIIACC

Yucsa v BbIYUCICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHBIE 1ECATUUYHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENIbHBIE 4YMCIA KaKk OECKOHEUYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMEeTHUYeCKUe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCJIaMHU.

Pasmepsl OOBEKTOB OKPYKAIOLIETO MHpPA, AIUTEIBLHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOmKeHus. OKpyrieHue Yucen.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHUS M HEPaBEHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TPETbeW M YETBEPTOM CTEIECHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemeHme — TEKCTOBBIX — 3aday
anreOpandecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cucteMm ABYX JTUHEWHBIX
YPaBHEHHH ¢ ABYMs IIEPEMCHHBIMHU. PellleHne cucreM AByX ypaBHEHHMHM, OOHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelieHme cuctem JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. I'paduueckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoOpAMHATBI BEpPLIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dynkrmit: Yy = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| u ux cBoiicTsa.

YucnoBble MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To UiieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKOM MPOrpeccHii, CyMMBbI EPBHIX NUIECHOB.

N300pakeHre 41WIeHOB apU(PMeTHUeCKO M TeoOMeTpUYEecKOM Mporpeccuid TOUYKaMu Ha
KOOpJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUMCKMX MATEMAaTUKOB W POCCUUCKOMN
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHMHA W peaM3ali €ro IpaB,
MPEACTABICHHEM O MAaTEMaTHUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHON IEATeTFHOCTH U pa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHUYECKOMY BOCIHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTUS YEJIOBEKAa, NPHUPOJLI U O0OIIeCTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUJIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOl KaK CpEICTBOM TIO3HAHHWS MHUPA, OBJAJACHHUEM TMPOCTEUININMH HaBBIKAMU
HCCIIeIOBATEIIbCKON IeITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJLTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (3I0pOBOE MHUTAaHHE, COATTAHCHPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 001acTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa AKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJI0BUAM COIUAJIbHON U IPUPOAHOI cpeabl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHON JEATEIILHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENCHUs MOHSITUH,
yYCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMU, OCHOBAHUSA AJsl 0000IIeHUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIH3a,

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

® BBIIBIISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKACHUSX, Ipeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BHIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHIKH, JEIYKTUBHBIX W MHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3dupaTh JIOKa3aTENbCTBA MATEMAaTHYECKHX YTBEPXKICHHWH (TMpsMBIE W OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIEHO HECJIO)KHBIE  JOKa3aTellbCTBA
MaTeMaTHYeCKUX (HaKTOB, BHICTpAUBATh APTryMEHTAIMIO, MPUBOJHUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

® UCMOJb30BATh  BONPOCHl KAk  HCCIEIOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HEOOJIbIIOE HCCIAEAOBaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0I;

® CaMOCTOATENBbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYECHHBIX
PE3ybTaTOB, BHIBOJIOB M 000OIIICHHMIA;



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

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy IpeCTaBICHUs UHOPMALIMM U WILTIOCTPUPOBATh peIllaeMble 3a1aUu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUAM, TPEITIOKEHHBIM YUUTEIEM WIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOIIeHus, SICHO, TOYHO, IPaMOTHO BBbIp@XaThb CBOIO TOYKY 3pEHHMs B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMbI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COIIOCTABJISATh CBOM CYXACGHUS C CYXKICHMSAMU JApPYrMX 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 IMpe3eHTallu U
0COOEHHOCTEH ayAuTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJbHOM pabOTHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

INPUHUMATH 1I€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4yacTBOBaTh B TIpyHnmoBbIX ¢GopMax paboTbl (00CyXkaeHHsS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPIMHHPOBATH
CBOM JIEHCTBUS C APYTUMHU YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaja B
o0l MPOIYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEIICHHs 3anadd (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ysibTata perieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3ZHUKHYTh IIPU PEUICHUM 3aJa4d, BHOCUTh
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 OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJjacce OOydarOUMiiCs MONYYHUT CJIEIYIOIIUE TMpPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BBIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUue AECUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs YHCIOBBIX BBIPAXKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHHMM, COJIEpKALUIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKCH YUCEN K IpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPAJOYNBATH PALlMOHAIbHBIC YHCIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYypPAJIbHBIX YUCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM paccMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHHU S

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOTOuYJIeHa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIIHPOBKH ClAaraeMblX, MPUMEHEHHsI (POpMYN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

Pewiats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TpuMeHsTH rpaduyeckre METOIbl IPU PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.



[TonGupats mpUMepbI Map YUCed, SBISIOUIMXCS peIIEeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxaTb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEHHBIX QyHKIUHA. CTpouTh rpaduk QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

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

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HayalbHBIE NPEICTABICHHUS O MHOXECTBE JIECHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys TPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BhIpaKEHHH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
crenenel yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IEeNbIM II0Ka3aTelieM, BBIMOJHATh IpeoOpazoBaHus
BBIPKEHHM, COAEPIKALUX CTEIEHH C LIEJIBIM TTOKA3aTENIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

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

YpaBHeHHUS M HEPaABEHCTBA

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

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YUCIE C
OpUMEHEHHEM TIpadUUecKuX TIpEACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
cUcTeMa YpaBHEHUI pelleHus, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YKMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKUE OOO3HAYCHUS), ONpEACATh 3HaYeHHE (YHKIMHA 1O 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y = k/x, y = x2, y = X3,y = [X|, Yy = VX, oruchIBaTh CBOHCTBA YHCIOBOI DYHKIMH IO €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAILHBIC ¥ HPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAIIHOHAIEHBIMU YHCIIAMH.

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

OKpyryisTh JAEWCTBUTENbHBIC YHCIA, BBIMONHITH MPUKHUIKY pe3yabTaTa BBIYHCICHUH,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHbIE ¥ KBaJpaTHbIE YpPaBHEHHS, YpaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemrate TekcToBBIe 3amaum anreOpamyecKMM CrmocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBOaUTH MpOCTEHIIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WUMEET JIM YpPaBHEHUE WIIH
cucTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)xaTh peIICHHE
HEpaBEHCTB HA YMCIIOBOW MPAMOM, 3aITUCHIBATh PEIIEHHE C TTOMOIIbIO0 CHMBOJIOB.

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

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh QyHKIIMM HU3Y4EeHHBIX BHIIOB. [I0Ka3bIBaTh CXEMaTHUYECKH PACIIOIOKEHUE Ha

KOOPJAMHATHOMH MI0cKkocTh rpadukoB GyHkiuit Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA

G YHKIIHA.



Ctpouts W M300pakaTh CXEMaTW4YeCKH TpadUKH KBAAPATUYHBIX (DYHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C WCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTHA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

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



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Yucna u BeluncieHud. PanyoHanbHble
qucia

Anrebpanyeckue BbIpaXKEHUS

YPaBHCHI/IH " HCPABCHCTBA

25

27

20

OI'MC mos mkona
https://myschool.edu.ru/ ;
DONeKTpOHHBINH OaHK 3aJaHUH IS
OILICHKH (DYHKITHOHATBHOMN
rpamotHocTH https://fg.resh.edu.ru/;
bubmuoreka [{OK

https://m.edsoo.ru/f2a34950

®OI'UC mos mIKoaIa
https://myschool.edu.ru/ ;
OJNEKTPOHHBIN OAHK 3aJIaHUM JIsT
OIIEHKH (PYHKITMOHATHHOMN
rpamotHocTH https://fg.resh.edu.ru/;
bubmmoteka IIOK

https://m.edsoo.ru/f2a34950

®OI'C mos mIkoaa
https://myschool.edu.ru/ ;
DONeKTpOHHBINH OaHK 3alaHUH IS
OIIEHKH (PYHKITMOHATHHOMN
rpamotHocTH https://fg.resh.edu.ru/;
bu6mmoteka IIOK

https://m.edsoo.ru/f2a34950

Koopaunats! u rpadpuku. @yHkuuu

24

®T'UC mos mikoja
https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 3aJIlaHUM JIs
OLIEHKU (QYHKIIMOHAIBHOM
rpamotHocTH https://fg.resh.edu.ru/;
bu6nunorexa LIOK
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https://m.edsoo.ru/f2a34950

OI'NC Mos mkona
https://myschool.edu.ru/ ;

DIIeKTPOHHBIA OaHK 3aMaHui IS

5 [ToBTOpEeHME M 0000IIEHNE 6 OLIEHKH (yHKIMOHATBHOH
rpamotHocTH https://fg.resh.edu.ru/;
bubnmoreka [IOK
https://m.edsoo.ru/f2a34950

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/f2a34950
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8 KVIACC

Ne
n/n

KoanuecTBO 4acoB

HaumeHoBaHue pa3jiesioB u
KoHnTpoJbHbie

TeM MPOrpaMmMbl Bcero
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Yucia ¥ BEIUMCIIEHHUS. 15
KBanpaTHbie KopHH

Yucna u BeraucieHus. CTeneHn
C LI CJIBIM ITOKAa3aTcCJIEM

Anrebpanyeckue BbIpaKEHHUS.
KBagpartsslii TpéxusneH

OI'UC most mkona https://myschool.edu.ru/ ;
DIIeKTPOHHBIA 0aHK 3aTaHUi I OICHKH
(hYHKITMOHAIBHOM TPaMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoreka [{OK https://m.edsoo.ru/f2a34950

®OI'MC mos mkona https://myschool.edu.ru/ ;
ONEKTPOHHBIN OaHK 3aaHui 1)1 OLICHKH
(hYHKITOHAIBHOI TPaMOTHOCTH
https://fg.resh.edu.ru/;

bubnuoteka LIOK https://m.edsoo.ru/f2a34950

®I'YC mos wkoma  https://myschool.edu.ru/ ;
ONEKTPOHHBIN OaHK 3aaHUi 1)1 OLICHKH
(YHKIMOHAIBHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoreka [{OK https://m.edsoo.ru/f2a34950

Anrebpanyeckue BbIpaKEHHUS.

15 1
Anrebpanueckast 1poOb

YpaBHEHMsI U HEPABEHCTBA. 15 1
KBanparHbie ypaBHEeHUS

VYpaBHEHHsI U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

®I'MC mos mkona https://myschool.edu.ru/ ;
DNeKTPOHHBIA OAHK 3aJJaHUN TS OTICHKH
(hYyHKITMOHAIBHOI TPaMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoreka [{OK https://m.edsoo.ru/f2a34950

®I'MC mos mkona https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aJJaHUi 1)1 OLICHKH
(YHKIMOHAIBHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoteka [{OK https://m.edsoo.ru/f2a34950

OI'C mos mkoma  https://myschool.edu.ru/ ;
DNeKTPOHHBIA OaHK 3aJJaHUM [T OTICHKH
(YHKIIMOHAIBHON IrPaMOTHOCTH
https://fg.resh.edu.ru/;
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bubnmoreka [{OK https://m.edsoo.ru/f2a34950

YpaBHEHHUs U HEPABEHCTBA.
HepasencrBa

12

®I'YC mos mxoma  https://myschool.edu.ru/ ;
DIIeKTPOHHBIA 0aHK 3alaHUi I OICHKH
(YHKIMOHATBHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bu6mmoreka LIOK https://m.edsoo.ru/f2a34950

OyHkiuU. OCHOBHBIE TOHATHUS

OyHkuuu. Yucnosble QyHKIUU

OI'IC mos mkona  https://myschool.edu.ru/ ;
ONEeKTPOHHBIN OaHK 3aJaHui 1)1 OLICHKH
(hYHKITOHATBHOI TPaMOTHOCTH
https://fg.resh.edu.ru/;

bu6mmoteka LIOK https://m.edsoo.ru/f2a34950

®I'YC mos wkoma  https://myschool.edu.ru/ ;
ONEKTPOHHBIN OaHK 3aaHui 1)1 OLICHKH
(YHKIMOHAIBHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubnuoteka LJOK https://m.edsoo.ru/f2a34950

10

[ToBTOpEeHME U 06001IEHNE

®I'UC most mikona  https://myschool.edu.ru/ ;
DNeKTPOHHBIA OaHK 3aJIJaHUM TS OTICHKH
(YHKIMOHAIBEHOW TPAMOTHOCTH
https://fg.resh.edu.ru/;

bubmuoreka [{OK https://m.edsoo.ru/f2a34950

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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9 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThbI padoThbI
OI'IC mos mkona  https://myschool.edu.ru/ ;
YA 1 BBIYHCITCHIIS. DIIeKTPOHHBIHA 6aVH1< 3aJaHui U1 OLIEHKH
. 9 (YHKIMOHATBHOW TPAMOTHOCTH
JleficTBUTENIBHEIE YHCIIA https://fg.resh.edu.ru/;
bubmuoreka [{OK https://m.edsoo.ru/f2a34950
®OI'MC mos mkona https://myschool.edu.ru/ ;
YpaBHEHHUS U HEPABEHCTBA. ONEKTPOHHBIN OaHK 3aaHui 1)1 OLICHKH
VYpaBHeHuUs ¢ OgHOM 14 1 (YHKLIHOHAIBHOM IPaMOTHOCTH
TepeMeHHoit https://fg.resh.edu.ru/;
bubnuoteka LIOK https://m.edsoo.ru/f2a34950
OT'UC mos mxona https://myschool.edu.ru/ ;
YpaBHeHI/Iﬂ U HepaBEHCTRA. ONEeKTPOHHBIN 62}’HK 3aJIaHUM JJIS1 OLICHKU
. 14 1 (YHKIMOHAIBHOW TPAMOTHOCTH
Cucremsl ypaBHCHHiT https://fg.resh.edu.ru/:
bubmuoreka [{OK https://m.edsoo.ru/f2a34950
®I'MC mos mkona https://myschool.edu.ru/ ;
% DABHEHNS W HEPABEHCTBA. DIEKTPOHHBIH 6aVHI< 3aJIaHUN JUIA OIIEHKH
16 1 (hYyHKITMOHAIBHOI TPaMOTHOCTH
Hepasencraa https://fg.resh.edu.ru/;
bu6mmoreka LIOK https://m.edsoo.ru/f2a34950
®I'MC mos mkona https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aJJaHUi 1)1 OLICHKH
OyHKIMH 16 1 (bYHKIIMOHAIBLHON IPaMOTHOCTH
https://fg.resh.edu.ru/;
bu6mmoreka LIOK https://m.edsoo.ru/f2a34950
OI'MC mos mkona https://myschool.edu.ru/ ;
Yucosbie 15 1 DNeKTPOHHBIA OaHK 3aJJaHUM [T OTICHKH
MOCJIETI0OBATENBHOCTH (YHKIIMOHAIBHON IrPaMOTHOCTH

https://fg.resh.edu.ru/;
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bubnmoreka [{OK https://m.edsoo.ru/f2a34950

[ToBTOpenue, 06001IeHNE,

®I'YC mos mxoma  https://myschool.edu.ru/ ;
DIIeKTPOHHBIA 0aHK 3alaHUi I OICHKH

. 18 (YHKIIMOHAIBLHON IPaMOTHOCTH
CHCTEMATH3alNA SHAaHHH https://fg.resh.edu.ru/;
bu6mmoreka LIOK https://m.edsoo.ru/f2a34950
OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

=  Anrebpa, 8 xmacc/ Makaperue O.H., Munmok H.I'., Hemko K.M. u npyrwme, mon
penakiuen
Temnsxosckoro C.A., AknronepHoe obmectBo «M3marenscTBo «IIpocBemienuey,

=  Anrebpa, 9 wiacc/ Makaperue FO.H., Munmok H.I'., Hemxo K.W. u apyrue; moj
penakmueii TenskoBckoro C.A., AkumonepHoe o6riectBo «M3narensctBo «IIpocBereHney;

=  Anrebpa, 7-i kimacc: 0a30BBIM ypoBeHb: y4ueOHMK, 7 kiaacc/ MaxkaperaeB FO.H., Munarok
H.I'., HemxoB K.M. u npyrme; mom penm. TemikoBckoro C.A., AKIHOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemieHue.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

= AnreOpa, 8 kmacc/ Maxkapsraes FO.H., Munarok H.I'., Hermkos K.U. u npyrue; mox
penaknueii TenskoBckoro C.A., AkiinonepHoe o6iectBo «M3marensctBo «IIpocBenieHuey;

=  Anre0pa, 9 kinacc/ MaxkapsrueB FO.H., Munarox H.I'., Hemikos K.W. u npyrue; mox
penaknuei TemskoBckoro C.A., AknnonepHoe odmiecTBo «M3marenscTBo «IIpocBemenney;

= AureOpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHUK, 7 kiace/ MakapbraeB FO.H., Munrok
H.I'., Hemikor K.W. u apyrue; nox pen. TensikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3narensctBo «lIpocBenienney;

= AnreOpa./lnmaxktraeckne Matepuaisl.8 kiacc/B.M.JKoxos,F0.H. Makapsraes,H.I'.
Mumntok.: [IpocBerienue;

= Aurebpa. dunakrnyeckue matepuansl. 9 xinace/ FO.H. Makapsraes, H.I'. Munmiok,J1.b.
Kpaiinena: IIpocsemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

» &ruc mos mxona  https:/myschool.edu.ru/ ;

* DeKTPOHHBIA OaHK 331aHU JJIs1 OLEHKH ()yHKIMOHAIBHONW TPAMOTHOCTH
https://fg.resh.edu.ru/;

» bubmuoteka [{OKhttps://m.edsoo.ru/f2a34950

»  denepaiabHbI HHCTUTYT TeJarornyeckux uaMmepenunit https:/fipi.ru



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://fipi.ru/

