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MNOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecrneunBaeT U3y4eHue IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HU.
Pazputne y oOydaromuxcs Hay4yHbIX MPEACTaBIEHUH O MPOUCXOXKICHUM U CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOIIECCOB B TPHUPOAE U OOIIECTBE, PO MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUs. OCBOeHHE Kypca aireOpbl o0ecreyrBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCsA: OHM HCIHOJBb3YIOT JIeAYKTUBHBIE U
UHIYKTUBHBIC PACCYXAEHUs, 0000IIeHNe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEHICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykType mnporpamMmbel ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIETo
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTebHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIEeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUSMH. B Xone n3ydeHus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B porpaMmy y4eOHOTO Kypca «Aredpay BKIIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nuHMM «Yucna M BBIYMCICHHUS» CIYXKUT OCHOBOM JJsl JaibHEHIIEero
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAaMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEHEBHOHN KM3HU. Pa3BUTHE MOHATHS O YHCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHCIe. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JWHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpandyeckux JUHUA — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro ammnapaTa, HEeoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yuyeOHbIM  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHHSI MaTEMAaTUIECKUX MOJETICH,
OTIHCAHMsI TIPOIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JabHeHIee pa3BUTHE aITOPUTMHUYECKOrO MBIIIICHHUS, HEOOXOAMMOIo, B YacTHOCTH, JIs



OCBOEHHUSI Kypca UHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaQUYECKON  JTUHUM  HAIEICHO Ha  IOJyYeHHE
00yJarmuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMAaTUYECKOW MOJETH NIl ONUCAHUS
U HCCJIEeNOBaHUSl pa3HOOOPa3HBIX IMPOLIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuaia CHocoOCTBYeT pa3BUTHIO Y OOYYalOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KyJIbTYPHI.

CornacHo yueOHOMY Tu1any B 7-9 Kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIN
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna ©  BBIYMCICHUS,
«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yyenne yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEII0).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciia ¥ BHIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEX0J OT OJHON (OpMBI 3amucu JOpodei K
npyroii. [loHsATHE palMOHAILHOTO YKMCIIA, 3aMKCh, CPABHEHUE, YIIOPSAJOUYNBAHUE PALIMOHATIBHBIX
yrcen. ApudmMerndeckue IeHCTBUS C PallMOHAIBHBIMH YnciaMu. PelieHue 3ai1ay U3 peanbHOM
MPAKTUKU Ha YaCTH, Ha APOOH.

CremneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpeieNieHue, NpeoOpa3oBaHUE BbIpAXKEHUI Ha
OCHOBE OIIpe/ieNIeHNs], 3aUCh OonbluX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PELIEHUE 33/a4 U3 pealbHOU
MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HATYPaJIbHbBIX YHCE.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpSMast U 00paTHAs MPOMOPIHOHAIEHOCTH.

Anredpanyeckue BbIpaKeHUs

[lepemeHHbIE, YUCIOBOE 3HAUYEHHUE BBIPAXKEHHs C NepeMeHHoM. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpeacTraBneHue 3aBUCUMOCTHM MEXJIYy BeJIMYMHAMH B BUIE (HOPMYIIBIL.
Boruncnenus no ¢popmynam. IlpeoOpazoBanue OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PaBHbIE
BBIpQXEHUSI, TIPaBUJIa MPeoOpa30BaHUs CYMM M MPOU3BEIEHUH, MpaBUiia PaCKPBITUS CKOOOK U
MPUBEIEHNS OTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKAa3aTEJIEM.

Onnounenbl 1 MHOrousieHbl. CteneHb MHOrousieHa. CliokeHue, BbIYUTaHUE, YMHOKEHHE
MHOTOWICHOB. DOpMyIbl COKPALIEHHOTO YMHOXKEHUSA: KBAJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuia MpeoOpa3zoBaHUsl YpaBHEHMsI, PaBHOCUIbLHOCTh
YpaBHEHUM.



JluneliHoe ypaBHEHHME C OJHOM IEPEMEHHOH, YHUCIO KOPHEH JIMHEMHOro YpaBHEHWS,
pelieHue JIMHEHHBIX ypaBHeHMI. CocTaBieHME ypaBHEHUH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPABHEHUH.

JluneliHOE ypaBHEHHE C IBYMs MEPEMEHHBIMU M ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMI € JBYMsl NEpeMEHHBbIMH. PemieHune cucreM ypaBHEHHH CIOCOOOM ITOACTAaHOBKH.
[TpuMepsl peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM ypaBHEHUM.

DOyHKINHA

Koopaunara Toukn Ha npsaMod. UucinoBble NpoOMEXYTKH. PaccrosiHue Mexny AByMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu OXu Oy. AOcmucca M opauHaTta TOYKH Ha
KoopauHATHON mmockocTh. [Ipumepsl rpadukos, 3agaHHbX (opmynamu. YreHue rpadukoB
peanbHbix 3aBucumoctedd. [lonstue ¢ynknun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIHIA.
Jluneitnas ¢pynkuus, e€ rpaguk. I'padpux pynkuuu y = |x|. ['paduueckoe pemenune JInHEHHbBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHEHHUM.

8 KUIACC

Yuciia ¥ BbIYHMCICHUSA

KBanmparueiii kopenp u3 uucna. llonste 00 wuppaumoHanbHOM umcie. [lecaTndnble
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IPUMEHEHHE K IMpeoOpa3oBaHUI0 YMCIOBBIX BBIPAXKEHUW WU BbIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CreneHs ¢ 1eqbIM II0Ka3arenaeM U e€ cBoiicTsa. CTaHJapTHas 3alKCh YHCIIA.

AuredpanyecKkmne BbIPaKeHUs

KBanpaTHblil TpEXUIIEH, pa30XKEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckast aApo0b. OcHOBHOe CBoOicTBO anreOpandeckoit apobu. Croxenue,
BbIUMTAaHUE, YMHOXEHHE, AelieHue aiaredpanyeckux apoOeil. PanmoHanbHble BBIPRXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHHe, ¢opMyna KOpHEHl KBajapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHu#, cBOASIMXCA K JMHEWHBIM M KBajapaTHeIM. IIpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTanusi ypaBHEHUN C JIByMsl NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHH C JBYyMs NepeMEeHHbIMU. [IpuMmepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 337124 alreOpandeckKuM CIIocoO0M.

UucnoBble HepaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOI.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonarue ¢pynkuuu. O6macTh onpeaeneHuss ¥ MHOXKECTBO 3HaueHH QyHKunuu. CrocoOsl
3a1aHus (QYHKIMHA.

I'padpuk Pynkuuu. Yrenue cpoiictB ¢yHKumum no e€ rpaduky. Ilpumepst rpadukon
GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.



@OyHKIMHK, ONMHUCHIBAIONIME MPSAMYI0O W OOpaTHYIO NMPONOPLHOHAIBHBIE 3aBHCUMOCTH, MX
rpadpukn. Oyukun y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pemenne ypaBHEHHHA W CHCTEM
YpaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanmonaneHbie uncna, UppalMoOHaIbHbIE YKCIa, KOHEUYHbIE U OECKOHEUHBIE JECATHYHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OeCKOHEYHbIe
JEeCSITUYHblE  JpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JICWCTBUTEIIbHBIX YUCE U KOOPAUHATHOM MPAMOIA.

CpaBHEHHE NEHCTBUTENBHBIX YHCEN, apU(pMETHUYECKHE ACUCTBHUS C ICHCTBUTEIBbHBIMU
YUCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTEILHOCTD MIPOIIECCOB B OKPYKAIOIIEM MHpE.

[Tpubmmk€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmKeHus. OKpyriieHue 4Yuced.
[Ipuknika v OLEHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOASIIMXCSA K JINHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASAIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTEIECHEH
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemennie  npoOHO-palMOHaNbHBIX  ypaBHEHHWIl.  PemieHune  TEKCTOBBIX — 3ajad
anredpandeckuM METOAOM.

VYpaBHeHUe ¢ JByMs NEpEMEHHbIMU M ero rpaguk. Pemenue cuctem ABYX JIHMHEHHBIX
YPaBHEHUI ¢ ABYMs IEPEMEHHBIMU. PellleHne CUCTeEM IBYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CriocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PemenHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHO. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH

KBanpatnunas ¢ynkuus, e€ rpadpuk m cpoiictBa. Ilapaboma, xoopauHaThl BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbl.

I'padukn Gpyrxmii: v = kx, y=kx + b, y=k/x, y=x3, y = Vx, y = ||, 1 X cBOiicTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH U MPOrPECCUH

[TonsiTe YMCIIOBOW MOCIIEIOBATEIHLHOCTH. 3aJaHuE TOCIEIOBATEIPHOCTH PEKYPPEHTHON
dopmyoit u popmysoit N-ro uieHa.

Apudmerndeckass M TreoMETpUUEcKas  IHPOTPECCHUH. @opmynsl N-r0 4jeHa
apu(MeTHUECKON U Te€OMETPUYECKON MPOrPEeCcCHil, CyMMBI NIEPBIX N YJIECHOB.

N3obpaxenue 4ieHOB apu(pMETHUYECKOH M TEOMETPUYECKOH IMPOrpeccHili TOYKamMHM Ha
KOOPJMHATHOMN TIOCKOCTH. JIMHEHHBIN 1 SKCOHEHITMATBHBINA poCT. CII0KHBIC TTPOIEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yabTaThbl OCBOCHHUS IPOrpaMMbl  yuyeOHOTO Kypca «Anrebpay
XapaKTePU3YIOTCS:

1) maTpuoTHyYecKoe BoCIUTAHHE:

NpOSIBJICHUEM HMHTEpeca K TMPONUIOMY W HACTOALIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTECH TpaKJaHWHA W peaju3alld ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHMKEHUUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHUHM NPAKTUYECKUX 3a/7ad MaTeMaTU4eCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCe
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CIIOCOOHOCTBI0O K OMOITMOHAIBHOMY U JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTUYECKHUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHMS:

OpHUEHTAIle B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JJIs1 pa3BUTHUS LIMBUIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIICIOBATEIbCKOM JICITCIILHOCTH,

6) ¢puznyeckoe BocnuTaHue, GOPMHPOBAHNE KYJIbTYPbI 310POBbs M IMOIIMOHAILHOI 0
OJ1aronosy4us:

TOTOBHOCTBIO TPUMEHSTh MAaT€MAaTHUYECKHE 3HAHUS B HMHTEPECAX CBOETO 3J0pOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JIOrHYeCKOoe BOCTIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU JUIs PEIIeHUs 3aaad B 00JacTh
COXpPAaHHOCTH OKPYXKAIOIIEH cpejbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJILHOIO XapakTepa SKOJIOTMYECKHX
po0JIeM U IyTel UX PEILEHUs;

8) amanTanus K U3MEeHSIONIMMCSH YCJIOBUSM COIMAJILHOI H MPHPOIHO¥ Cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jroze, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HaBBIKM U KOMIIETEHIIMU U3
OIbITA IPYTHX;

HE00X0UMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOpMYyIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 0OOBEKTaX M SABJICHMSAX, B TOM UHUCIIE paHEE HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CHUTYAlMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTHPOBaThb NPUHMMAEMBIE DPELIEHUS U
neicTBus, GOpMyYIUPOBATh U OLEHUBATh PUCKU U MIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepPCAIbHbIEe yYeOHbIe AeiicTBUS

Ba3oBble jornyeckue geiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, NOHSITUH,
OTHOIICHWA MEXAY MOHATUSAMH, (OPMYIHPOBATH ONPEACICHHUS TOHSATHHA, YCTaHABIMBAThH
CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKALMU, OCHOBAHUS /Il 000OLICHNU U CPaBHEHUs, KPUTEPUHU
IPOBOJMMOI0 aHAJIN3a,;

BOCIIPUHUMATh, (OpMyIUpoBaTb U MNpPeoOpa3OBbIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISBIISATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIIOJIEHUAX U YTBEPXKACHMSX, MpeAsaraTb KPUTEPUU JUIsl BBISIBICHMSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh BBIBOJIBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX U HWHAYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MaTEeMAaTUYECKUX YTBEPKICHUHA (IpsAMble M OT HPOTHBHOIO),
OPOBOJIUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKAa3aTelbCTBA ~ MAaTeMAaTH4eCKUX  (aKToB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHuss yueOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILLEHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUSA:

HCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUSA, (HOPMYIUpPOBAThH
BOIIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIBLHO YCTaHABIUBATh HCKOMOE
U JJaHHOE, (OPMUPOBATh TUMOTE3Y, ApIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIIOXKHBIA SKCHEPUMEHT, HEeOONIbIIOoe
UCCIIEIOBAaHUE T10 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTH4ecKOro oO0BeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENIbHO (OpMYyIUPOBaTh O0OOIIEHUST M BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJII0/IEHUs, UCCIEeI0OBaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
00001IeHNI;



IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, a TAK)XKE BBIIBUIATh MPEAINOJIOKEHHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OpMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1auH;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIIMIO PA3IUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (opMy IMpEACTaBICHUs HH(OpMaNMM M WUIIOCTPUPOBATH pELIAeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTENIEM MU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

BOCIPUHUMATh U (POPMYIUPOBAThH CYKIEHUS B COOTBETCTBUU C YCIOBUSAMHU U LEJIIMU OOILEHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOK TOYKY 3PEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3aa4l, KOMMEHTUPOBATh I1OJIy4YCHHbII pe3yibTar;

B XOA€ OOCYXJEHHUs 3aJaBaTh BOINPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4YMe U CXOICTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

IPEJICTaBISATh PE3ydbTaThl PELICHUS 3aJauyd, »SKCIEPUMEHTA, WCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad  NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

[OHMMaTh W MHCIOJB30BaTh NIPEUMYIIECTBA KOMaHIAHON M HMHIMBUAYaIbHOM palboThl IpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

IOPUHUMATD 1eJIb COBMECTHOM JesATEeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHONW PabOTHI,
pacripenesiaTh BUABI pabOT, JOrOBAapHBATHCSA, OOCYXKIaTh MPOLECC M pe3yiabTaT pPadoTHI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBbl U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAWHHUPOBATH CBOM JIEHUCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH, aJTOPUTM pelleHHs 3a1aud (I ero 4acTh), BbIOMpPATh
crocod pemieHuss € Y4E€TOM HMEIOIIMXCS PECYpCcOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAaLIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIOCO0AaMHM CaMOIIPOBEPKHM, CaMOKOHTpOJIA TMpollecca W pe3ysibTaTa peleHUs
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIpM pEIIEHUH 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBUE pe3ysbTara JEATEIbHOCTH TIOCTAaBICHHOMW IeId M  YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJJOCTUKEHHSI LIEJIU, HaXOIUTh OIINOKY, AaBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce oOyJalomMiics TMONXYYUT CIEIYIOIUE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BLIYMCICHHUA

BbinonHsATe, coueras YCTHbIE UM NUCbMEHHbIE NPUEMBI, apudMeTHuecKue IelcTBus ¢
paloHaIbHBIMU YHCIIAMHU.

HaxomuTe 3Ha4YeHUS YUCIOBBIX BBIPAKCHHH, MPUMEHSTH Pa3sHOOOpa3HBIE CIOCOOBI H
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOH.

[Tepexoauth OT OHOW (OPMBI 3aIIUCH YHCEN K APYroil (mpeoOpa3oBbIBATh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BbInonHATE NPUKUIKY U OLEHKY pEe3yJibTaTa BBIYMCIECHUM, OLEHKY 3HAYEHUH YHMCIIOBBIX
BbIpaXCHUH. BBIOMHATE AEWCTBUS CO CTENEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemars mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLICHHEM BEJIHMYUH,
IIPONOPLUOHAIILHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YIbTAaThl PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxoauth 3HaueHrs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus LENOr0 BhIPAXKEHHUST B MHOTOUJIEH MPUBEIECHUEM MOJ00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE yMHOXXKEHHE OJHOWIEHAa Ha MHOTOWIEH U MHOIOYJIEHAa HAa MHOTOYIEH,
OPUMEHSATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHWE MHOTOWIEHOB HAa MHOMKUTENIM C MOMOULIBKO BBIHECEHHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHeHUs (HOpMy COKpam&éHHOro
YMHOXEHHUS.

[TpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB [JIsl pEIHICHHUsS pPAa3IUyHBbIX 3a/7ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HATYpaJIbHBIMH MOKa3aTeNIIMU JUIsl TpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

PemaTte nuHelHbIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IpaBWJIa MEpPEXona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupathk npuMepsl map YUCe, SIBISIFOIIMXCS PEIIEHUEM JIMHEWHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.



CtpouTh B KOOPJIWHATHOW IIOCKOCTH TpaduK JIMHEHWHOTO YypaBHEHHS C JIBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucteMbl OBYX JIMHEHHBIX YpaBHEHHH C JByMs IE€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBisaTh M pemaTh JMHEHHOE YpaBHEHHE WIIM CHCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 3aJla4yd, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJla4d TOJYYCHHBIN
pe3yJsbTar.

DOyHKIUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, JIy4yd, OTPE3KH, WHTEPBaIbl, 3alUChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKE.

OTtmeyarb B KOOPAWHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJMHATaM, CTPOHTH
rpaduku uHeHHbIX QyHkuuid. Ctpouts rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUH M3BECTHBIC 3aBUCUMOCTH MEXIY BEIHMYMHAMU:
CKOpPOCTb, BpEMsI, PACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJIUTEIHLHOCTh, BPEMS,
00bEM paboTHI.

HaxonuTh 3HaueHune QyHKIIMU 110 3HAYCHUIO e€ apryMeHTa.

[Tonumatp rpaduveckuil Criocod MpencTaBlIeHUs W aHaTu3a MH()OPMAIUK, W3BICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K kxonny oOyueHus B 8 kJjacce oOydaromuiics MHOJYYUT CIEAYIOLIUE IPEAMETHBIE
pE3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN JUIS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIE YHMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOTO KBaJpaTHOTO KOpHS, HAXOJIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJIbKYJATOP, BBIMOIHIATH IPEeoOpa3oBaHMsl BbIpaKEeHUH,
coJIepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX M MaJbIX YHUCENI C MOMOUIbIO AECSITUYHBIX ApoOed u
creneHed uncia 10.

AuredpanyecKkune BbIPaKeHUs

[TpuMeHATh TMOHATHE CTENEHM C IeJbIM II0Ka3aTeleM, BBIMOJIHATh IPeoOpa3oBaHUs
BBIPAXECHUI, CONEPIKALUX CTENEHU C LIETIBIM ITOKA3aTEIEM.

BbINOTHATE TOXAECTBEHHbIE NPeoOpa3oBaHMs PAIlMOHAJIBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI ACMCTBUI HaJ MHOTOWIEHAMH U aNre0OpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHMsl BBIpAXKEHUHN JJIs peLlIEHUs Pa3InYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemats sMHeliHbIE, KBaJlpaTHBIE YPAaBHEHUS U PAllMOHAJIBHBIE YPaBHEHMS, CBOJAIIMECT K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINTH MpOCTEMNIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIIE C
IPUMEHEHHEM Tpa@UuecKux IMpeacTaBieHuil (ycTaHaBiIMBaTh, HMEET JIM YPaBHEHHE WIIU
CUCTEMa YpaBHEHMH peIleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTs OT cloOBeCHOH (HOPMYIUPOBKM 3amaund K €€ anreOpandeckod MOACIH ¢
IOMOILIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YypPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOMCTBA YUCIOBBIX HEPABEHCTB Ul CPaBHEHHUs, OLIEHKHU, pEeIlaTh JUHEWHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYEecKyl0 WILTIOCTPAIIUIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumath ¥ HCIONB30BaThb  (YHKUMOHAJbHbIE MOHATHS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessATh 3HAa4eHHWEe (QYHKLUMU IO 3HAYEHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKINN BUIA:

y = kix, y = X2, y = x3,y = [x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIMHA 11O €&

rpaduky.

K xoHny oOydeHus B 9 kiacce oOydaroluiics NOMYYUT CJlEIYIOIUE MpPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYUCICHUA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BemonsaTe apudmerndyeckue NEHCTBUS ¢ palMOHAIBLHBIMU YHCIAMHU, COYETas YCTHBIE U
NUCbMEHHbIE TPUEMBI, BHIIIOJIHATH BBIUYUCIIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

Haxonuth 3HaueHHs creneHeil ¢ LeabIMU MTOKa3aTelsIMU U KOpHEH, BBIYUCIATh 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHU.

OKpyrisiTh AEUCTBUTEIBHBIE YHUCIA, BBIIOJIHATH IPUKUAKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHElHBIE M KBaJpaTHbIE YpPaBHEHUS, YPABHEHMsI, CBOASILMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cuctembl ABYX JMHEHHBIX YpaBHEHUU C JBYMsI MEPEMEHHBIMU M CHCTEMBI ABYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemate TekcTOBBIE 3a7auM  anreOpanyecKUM CIOCOOOM C MMOMOUIBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

[TpoBoAMTH NpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM YHCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, M ITpoyee).

Pemarps nuHeliHblE HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300pa)xkaTh pelIeHHE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemars cucreMpl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MIPSIMOMH,
3alMChIBaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IMUHBIX 3a7ad.

DOyHKIUHA

Pacno3naBate (yHKIMN U3y4yeHHBIX BUJOB. [Toka3bIBaTh CXeMaTUYECKH PacIloyIOKeHUE Ha
KOOPJIMHATHOU IIJIOCKOCTH rpadukoB byHKIUH
Buma:y =kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= [x|, B 3aBucumoct: ot
3HaYeHUH K03 PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHM.



Crtpouth u u300paxarbh cxemMaTHYecKd IpaduKu KBaApaTUUYHBIX (DYHKUMN, OMUCHIBATH

CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacno3naBare  KkBagpaTHuHyl0 (QyHKOHIO 10  (opMyne, TPUBOAUTH IPUMEPHI

KBaJPaTHYHBIX (GYHKUUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.
Yucii0BbIe MOCIE10BATEIBHOCTH U NPOrPECCUH

Pacno3naBaTh apupMETHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HBIX Crocodax

3aJaHHus.

BEITIONHATE BBIUMCIICHUS C HCIIOJB30BaHUEM (bOpMy.]'I n-ro 4JjcHa apH(i)MeTquCKOﬁ u

FEOMETPUUECKOM MPOTPECCHii, CyMMbI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITIOCJICA0BATCIbHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ TIJIOCKOCTH.

Pemiate 3agauun, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE 3a/1a4U U3
pealibHOM JKM3HHU (C HCTIONIb30BAaHUEM KAJIbKYIISTOPA, HU(POBBIX TEXHOJIOTUH).

TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
Ne HaumeHoBaHUe pa3fesioB KosinyecTBo yacoB
m/m 1 TEM IIpOrpaMMbl Bcero KonTtposb [lpakTu
Hble yecKue
paboThI paboThI
1 Yucsia U BEIYUCIEHUS. 25 2 0
PanvonasibHble yKcia
2 Anrebpaunyeckue 27 2 0
BbIPaXKEHUS
3 YpaBHeHud v HepaBeHcTBa 20 2 0
4 KoopauHaTbl U rpadpuku. 24 2 0
dyHKIMH
5 [loBTOpeHUue U 060611eHHE 6 1 0

Jlo6aBUTB CTPOKY

OBILIEE KOJIMYECTBO YACOB 102 9 0
[10 TIPOTPAMME
8 KIIACC
Nen/m HauMeHoBaHUe pa3/iesioB U KosinuecTBO yacoB
TeM MMporpaMMbl Bcero Kontposs IlpakTu
Hble yecKkue
paboTbl  PabOThI
1 Yucsa ¥ BbIYUCTAEHUS. 15 1 0
KBajipaTHble KOpHU
2 Yucsa v BbIYUCIEHUA. 7 1 0
CTeneHb C LleJIbIM
nokasaTeJjieM
3 Anrebpaunyeckue 5 1 0

BbIpaXkeHUs1. KBagpaTHbIN
TpEXYJIeH

JdeKTpoHHbIE (1IUdpOBbIE)
ob6pa3oBaTesIbHbIE PECYPChI

[[BubanoTeka LIOK
https://m.edsoo.ru/7f415b90]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f415b90]]
[[BubaumoTteka LIOK
https://m.edsoo.ru/7f415b90]]
[[BubaumoTeka LIOK
https://m.edsoo.ru/7f415b90]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f415b90]]

JeKTpoHHbIE (LU pOBbIE)
ob6pasoBaTesibHbIe PECYPCHI

[[BubauoTeka LIOK
https://m.edsoo.ru/7f417af8]]
[[BubanoTeka LHOK
https://m.edsoo.ru/7f417af8]]

[[BubauoTeka LIOK
https://m.edsoo.ru/7f417af8]]



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Nen/n HauMeHoBaHUe pa3/iesioB U

TEeM NporpaMmbl

4 YpaBHeHUd KU HepaBeHCTBA.
KBazpaTHble ypaBHeHHUA

5 Anrebpaunyeckue
BbIpaXKEHMUSI.
Anrebpaunyeckasi Jpo6b

6 YpaBHeHUs U HepaBeHCTBA.
CrcTteMbl ypaBHEHUH

7 YpaBHeHUs KU HepaBeHCTBA.
HepaBeHncTBa

8 ®yukuyu. OCHOBHbBIE
HNOHATHUSA

9 ®dyHkuuu. YucioBblie
byHKUIMU

10 [loBTOpEHUE U 060611IEHHE

Jlo6aBUTB CTPOKY

OBILIEE KOJIMYECTBO YACOB 110
[IPOTPAMME

9 KUIACC

Ne  HaumeHoBaHUe pa3fesioB U

n/n TEM IPOTrPaMMbI

1 Yucsa ¥ BbIYHCIEHUA.
JlericTBUTENIbHBIE YKCIA

2 YpaBHeHUdA ¥ HepaBeHCTBa.
YpaBHeHUsd ¢ OAHOU
nepeMeHHOU

3 YpaBHeHUA ¥ HepaBeHCTBa.

CrcremMbl ypaBHEHU N

4 YpaBHeHUA U HEpaBEeHCTBA.
HepaBseHcTBa

5 OyHKIUU

6 YucnoBble
[OCJIe0BATEJIbHOCTH
7 [ToBTOpeHUe, 060611IEHHE,

CUCTEeMaTHu3alnud 3HAHUU

KosimyecTBo 4acoB

15

15

13

12

6

102

Hble
paboThI

1

10

Bcero Kontposip Ilpaktu
yecKue
paboThI

0

KosaunyecTBO 4acos

14

14

16

16

15

18

Hble
paboThl

1

Bcero Kontposb [lpaktu
yeckue
paboThl

0

JnexkTpoHHbIE (LUPOBLIE)
ob6pa3oBaTesibHble PeCYpChI

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417af8]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417af8]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417af8]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417af8]]
[[BubaumoTteka LIOK
https://m.edsoo.ru/7f417af8]]

[[BubaumoTteka LIOK
https://m.edsoo.ru/7f417af8]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417af8]]

JeKTpoHHbIE (M pPOBbIE)
ob6pasoBaTesibHble PECYPCHI

[[BubanoTeka LIOK
https://m.edsoo.ru/7f419d08]
|

[[BubaumoTteka LIOK
https://m.edsoo.ru/7f419d08]
]

[[BubaumoTteka LIOK
https://m.edsoo.ru/7f419d08]
]

[[BubaunoTeka LIOK
https://m.edsoo.ru/7f419d08]
]

[[BubauoTeka LHOK
https://m.edsoo.ru/7f419d08]
]

[[BubanoTeka LHOK
https://m.edsoo.ru/7f419d08]
]

[[BubaunoTeka LIOK
https://m.edsoo.ru/7f419d08]
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Ne  HaummeHoBaHUe pa3/iesioB U KosinuecTBo yacoB JnexkTpoHHbIE (LUPOBLIE)
n/n TeM NporpaMMmbl Bcero Koutpoapb Ilpaktu ©00pasoBaTe/ibHblE PeCypChbl

Hble yeckue
paboThl pabOTHI

]

Jlo6aBUTB CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 YAEHUKA

» Anre6pa (B 2 vactsx), 8 kiace/ Yacts 1: Mopakosuy A.I'.; Yacts 2: Mopakosud A.I'. u
npyrue, nox penakuueid Mopakosuyda A.I'., OOLIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«11OLl MHEMO3HHA»

» Anre6pa (B 2 vactsx), 9 kinace/ Yacts 1: Mopakosuy A.I'., Cemenos I1.B.; Hacts 2:
Mopakosuu A.l'., Anekcanaposa A.JI., Mumyctuna T.H. u npyrue; noa penakuueit

Mopnkosuua A.I'., O0miecTBO ¢ orpanndeHHoi otBeTcTBeHHOCThIO « MOl MHEMO3HNHA »

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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