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IHHOACHUTEJIBHASA 3ATIMCKA

AnreOpa sIBISICTCS OJTHUM M3 OTMOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA 00eCIieunBaeT
M3yYeHHE JPYTUX TUCHHIUINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK W TYMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE
HE00XO0IMMO JIJTsI TIPOIOJDKEHUsI 00pa30BaHUs U B MOBCETHEBHOM )KM3HH. Pa3BuTne y 00ydaromuxcs HayqHbIX
MPEJCTABICHUA O NPOUCXOXKACHUH W CYIIHOCTH aireOpandecKkux aOCTpakuui, CIoco0e OTpaKeHHS
MaTeMaTH4YeCKOM HayKOW SBJICHUW W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMATUYECKOTO
MOJICTUPOBAHUSI B HAYYHOM T[IO3HAHMM M B TMPAKTHKE CHOCOOCTBYeT (OPMHUPOBAHHMIO HAYIHOTO
MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JJIS aJalTallii B COBPEMEHHOM U(POBOM OOIIIECTBE.
Nzyuenne anreOpsl oOecrieunBaeT pa3BUTHE yMEHUS HAO0IaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHUCTBUSI U
BBIBOJIbI, (OPMYIUpPOBaTh yTBEepxkAeHUs. OcBOoeHHE Kypca anreOpbl oOecreynBaeT pa3BUTHE JIOTHUECKOTO
MBIIUICHUS] 00YJarOIINXCs: OHU UCTIONB3YIOT JCIyKTUBHBIE M MHIYKTUBHBIE PACCY)KICHHS, 0000IIeHHE H
KOHKpETH3allui, abcTparupoBaHue u aHanoruto. OO0yueHue anredOpe mpesnoiaraeT 3HaYuTeIbHBIN 00BEM
CaMOCTOSITEIIbHOW JICATENILHOCTH OOYJaroIUXCs, TOATOMY CaMOCTOSITENIbHOE peIleHHe 3afad sBISeTCS
peanu3anuen 1eaTeIbHOCTHOTO IPUHITUITA 00ydeHHUS.

B ctpykType mporpammMbl yaueOHOTO Kypca «Anredpay» st OCHOBHOTO 00IIero 00pa3oBaHNs OCHOBHOE
MECTO 3aHHUMAIOT COJAEPIKATEIbHO-METOIMYECKUe JIMHUM: «Ynciia W BBIUUCIEHUS», «ANreOpamuecKue
BBIPAXKCHUA, ((ypaBHeHI/ISI U HCPaBCHCTBaA», <<q)YHKI_[I/II/I». Ka>1<)1a51 N3 3TUX COACPKATCIBHO-MCTO ANYCCKUX
JIMHUAW Pa3BUBAETCS HA MPOTSHKEHUN TPEX JIET U3yUEHUs Kypca, B3aUMOJECUCTBYS C IPYTMMU €r0 JIMHUAMU. B
X0/Ie M3y4eHHs y4eOHOTrO Kypca OOydaromuMmcs TNPHUXOINUTCS JIOTHYECKH pacCyXkIaTh, HCIOJB30BaTh
TEOPETUKO-MHOYKECTBEHHBIH SI3bIK. B CBSI3M ¢ 3TMM B mporpammy y4eOHOTO Kypca «Anre0pay BKIIOYEHBI
HEKOTOPBIC OCHOBBI JIOTUKH, TIPEICTABICHHBIC BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYECKOTO 00pa3oBaHUs
U CIIOCOOCTBYIOIIME OBJAJCHUIO OOYJAaIONIMMHUCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHUECKOTO SI3BIKA.
ConepxatelbHOH M CTPYKTYPHOW OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

ConepmaHI/Ie JuHAH «Yuciia W BBIUMCIICHUS CIIY)KHUT OCHOBOI JJIA ,Z[aJIBHCfIHIeFO HN3Y4YCHUA
MaTCMaTHUKU, CHOCO6CTByeT Pa3BUTHUIO Y 06yt1a}0u11/1xc;1 JIOTMYCCKOT'O MBIIIJICHUS, (bOpMHpOBaHI/IIO YMCHUS
IIOJIB30BaTbCA aJropuTMaMu, a TaKXKe HpI/IO6peTeHI/IIO MPAaKTUYICCKUX HABBIKOB, H606X0,Z[I/IMBIX JJIA
HOBCGHHCBHOP'I JKU3HH. Pa3BuTHE NMOHATHS O YHCIE Ha YPOBHE OCHOBHOI'O O6I_HCFO O6p330BaHI/I$I CBA3aHO C
pauoOHAaJIbHBIMU W HPpPAlUOHAJIBHBIMU YHUCIIAMU, (bOpMI/IpOBaHI/IeM HpCI[CTaBJ'IeHI/Iﬁ (6] ,Z[eﬁCTBHTeHBHOM
YHUCIJIC. 3aBepmeHHe OCBOCHHUS YHCJIOBOM JIMHUU OTHECEHO K CpeaHemMy O6HICMy 06p330BaHI/IIO.

Cogepxanue JByX anreOpanyecKux JTUHUN — «Asredpandeckue BBIPDAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO y 00YUAIOIIUXCS MATEMaTHUECKOTO arnmnapara, Heo0X0MMOro
JUIS pellieHus 3a7a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBaHusi y4eOHbII MaTepuan TpyNIupyeTcsl BOKPYr pallMOHAIBHBIX BBIPAKEHUU.
Anrebpa AeMOHCTpPUPYET 3HAYCHHE MAaTEMaTHUKU Kak s3bIKa JUIsl MOCTPOCHHS MAaTEMaTHYEeCKUX MOJIENEH,
OTIMICAaHUs MPOIIECCOB U ABIIEHUN peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakKe JalbHEenIee
pa3BUTHE ATOPUTMUUECKOTO MBIIIJICHHSI, HEOOXOAUMOT O, B YaCTHOCTH, JIJIs1 OCBOEHHS Kypca HH(POPMATUKH,
U OBJIaJICHUE HABBIKAMH JCTYyKTHBHBIX paccyxkaeHuil. [IpeobpazoBanue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

CO,Z[ep)KaHI/IC (byHKHHOHaHBHO'Fpa(I)quCKOﬁ JIMHUHW HAIICJICHO Ha INOJTYYCHUC O6y‘IaIOIJ_II/IMI/IC$I 3HAHUU
0 (I)YHKI_II/I}IX KaK BaKHEMIIe MaTeMaTHYeCKON MOJENIM IJis1 OIHMCAaHUS U HMCCIeHOBaHUS p33H006pa3HLIX
ImponeccoB " SIBIICHUM B npupoac u OGIJ.ICCTBC. H3y‘ICHI/IC Marepuaia CHOCO6CTBy€T pa3BUTUIO Y
O6yanOH_II/IXC${ YMCHUSA HCIOJIb30BATL PA3JIMYHLIC BBIPA3UTCIIBHBIC CPCACTBA A3blKa MATCMATHUKU —
CJIOBCCHBIC, CHUMBOJIHNYCCKHC, Fpa(l)I/ILICCKI/IC, BHOCHUT BKJaJ B q)OpMI/IpOBaHI/IC HpeIICTaBJ'ICHI/Iﬁ 0 poJin
MaTEMaTUKU B pa3BUTUNU HUBUJIIU3AIIUN U KYJIIBTYPBI.



CornacHo yueOHOMY IUTaHy B 7-9 Kilaccax n3ydaercs: yueOHbIH Kypc «AnreOpa», KOTOPbIH BKIIOYAET
CIIEYIOIIME OCHOBHBIE pa3fleiibl cojepxaHus: «Hucina U BBIYMCICHUN», «AINTreOpanyecKrue BbIPAKEHUNN,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUM.

Ha uzyuenne yueOHOTO Kypca «Anredpa» otBomurcs 306 wyacoB: B 7 kiacce — 102 yaca (3 vaca B
Heqento), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 yaca B HeJlenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BBIYUCTICHUA

Jlpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0]] OT OJHOU GopMbl 3anucu apobdeit k aqpyroil. [TonsTue
palMoOHAIBHOTO YHCIIA, 3alUCh, CPaBHEHHWE, YIOPSIOYMBAHUE PAIMOHAIBHBIX 4nceld. ApudMmeTnyeckue
JEHCTBUS C pallMOHATBHBIMH YKCIaMu. Perenne 3a1a4d u3 peaibHOM MPaKTUKK Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTelieM: OIpECIICHHE, MpeoOpa3oBaHUE BBIPAKEHUHW Ha OCHOBE
ompeNeseHus, 3aMuch OONBIIMX 4YHceNl. [IpoleHThl, 3amuch MPOIEHTOB B BHJE ApOOW W ApoOW B BHIE
MPOUEHTOB. TpyU OCHOBHBIE 33J]a4M Ha MPOIEHTHI, PEIICHUE 3a1a4 U3 PEATTbHON MPAKTUKH.

[IpumeneHne TpU3HAKOB JETUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX YUCE.

PeanbHbIE 3aBUCUMOCTH, B TOM YHUCJIE MPsIMasi U 0OpaTHast MPOTOPIHOHATBHOCTH.

AsredOpanyeckue BbIpasKeHU s

[TepemenHble, YMCIOBOE 3HAUYCHHUE BhIPAXKEHUS C IEpEMEHHOM. J[onmycTUMbIe 3HAYEHUS IEPEMEHHBIX.
[IpencraBienre 3aBUCUMOCTH MEXAy BeIWYMHaMU B Buje GopMynbl. Beluncienus mo Qopmymnam.
[IpeoOpazoBanre OYKBEHHBIX BBIPKEHUM, TOKJIECTBEHHO PAaBHBIC BBIPAXKEHUS, MPaBUIia MPeoOpa3oBaHUS
CYMM U IIPOU3BENICHUH, PaBUIa PACKPBITUSI CKOOOK U MPUBEICHHS MOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHouneHbl 1 MHOTOWIEHBL. CTeneHb MHOrouseHa. CioskeHue, BBIUUTAHUE, YMHOKEHUE MHOTOUJICHOB.
@opMyIIbl COKPAILIEHHOTO YMHOKEHHUS: KBaAPAT CYMMbI M KBaJpaT pa3HOCTH. POpMyIia pa3HOCTH KBAJPATOB.
Pa3noxeHne MHOro4IeHOB Ha MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEeHHE, KOPEHb YPaBHEHUS, TIPaBHIIa TPeoOpa30BaHUs ypaBHEHUS, PABHOCHIBHOCTh YPAaBHEHUN.

JluHeliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHMCIO KOPHEN JIMHEWMHOTO YpPaBHEHUs, PELICHUE

JTUHENHBIX ypaBHeHHH. CocCTaBlieHME YpAaBHEHMH IO YCIOBHIO 3aJaud. PernieHue TEKCTOBBIX 3a1ad C
MIOMOIIBIO YPaBHEHUI.



JIuneiiHOe ypaBHEHHE C BYMS MIEPEMEHHBIMU H ero rpaduk. Cuctema AByX JTUHEHHBIX YpaBHEHHH C
JBYMSI IepeMeHHBIMU. Perenue cucreM ypaBHeHHH ClIOCOOOM 10 ICTaHOBKU. [IprMeps! pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUUH

Koopaunara Toukum Ha npsamou. UucinoBele NPOMEXKYTKH. PaccrosHMe MexAy IBYMs TOYKaMHU
KOOPAMHATHOMU IIPSMOA.

[IpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcuucca u OpauHATa TOYKM Ha KOOPAMHATHON
wiockoctu. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmyinamu. UYTeHHe rpapuKoB peaybHBIX 3aBUCHUMOCTEN.

[lonstne Qynkuuu. I'papux Qynkuuu. CpoiictBa ¢(yHkuuil. Jluneitnas ¢ynkuusa, e€ rpaduk. I'paduk
¢byukuun y = [x|. ['padpuueckoe penienre TMHEHHBIX YPaBHEHUN U CHCTEM JIMHEWHBIX YpaBHEHUH.

8 KJIACC

Yucaa v BbIYUCTEHUS

KBanpartueiii kopenp u3 uucna. [lorstue o6 wppamvoHaTbHOM uucie. JlecaTHdHbIe MPUOTHKEHUS
uppaluoHanbHeIX yHcen. CBoiicTBa apu(METHUYECKHX KBaJApaTHBIX KOpPHEM M UX MpPUMEHEHHE K
peoOpa30BaHMIO YUCIOBBIX BBIPAXXEHUI U BbIUUCICHUSAM. [{eficTBUTEIbHBIE YHCIIa.

CreneHsb c 1enbIM MoKa3aTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3allUCh YKCIA.

AsredOpanyeckue BbIpasKeHU s

KBanpatnblii TpéxusieH, pa3iaoKeHHe KBapaTHOTO TPEXWIeHA HA MHOKHUTEIIH.

AnrebOpanveckas 1apoOb. OCHOBHOE CBOMCTBO anreOpandeckoir npobu. CroskeHwe, BBIYUTAHUE,
YMHOKEHUE, JIeJIeHne aaredpandyeckux Apooeii. ParmonansHblie BEIpaKEeHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatnoe ypaBHeHHe, Qopmyrna KopHel KBaapaTtHOro ypaBHeHHs. Teopema Buera. Pemienue
ypaBHEHUH, CBOAALIMXCS K JMHEHHBIM U KBagpaTHbIM. [IpocTeiimue ApoOHO-palinoOHAIbHBIE YPaBHEHHUS.

I'paduueckast HHTEpIIpeTALUsl YPAaBHEHHUH € IByMs NEPEMEHHBIMH U CUCTEM JMHEWHBIX ypaBHEHUI ¢
IBYMs IIepeMEHHBIMHU. [IprMepsI peleHus CucTeM HENMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1au aNreOpanvdeckiuM crocoooMm.

HucnoBble HEpaBEHCTBA M UX CBOWcCTBAa. HepaBeHCTBO ¢ OOHOM NepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OJHOM nepeMeHHOW. CHcTeMbl JIMHEWHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUH

[Monstue Qynkiuu. O6macTe ompeneNneHus U MHOXKECTBO 3HaueHuil ¢yHknuu. CrocoObl 3aJaHust
GbyHKIMIA.



I'papux Qynkiun. Urenue cBoiictB ¢ynkumu mo e€ rpaduky. llpumepsr rpadukoB ¢GyHKIH,
OTPAXAIOLIUX PEaIbHBIE IPOIECCHI.

@OyHKIUY, ONUCHIBAIOIIUE NPSMYIO M OOpaTHYIO MPONOPLHUOHAIBHBIC 3aBUCHMOCTH, UX TpaduKu.
OyHKIUA Y = X2, Y = X3, ¥ = \X, y=|X|. ['paduuaeckoe pelreHne ypaBHEHHIT 1 CHCTEM YPaBHEHHA.

9 KJIACC

YucJia 1 BbIYUCTICHUA

PanmonaneHple uyncna, UppanMoHANbHBIC YHMCIA, KOHEYHBbIE M OECKOHEUHBIE NECATUYHBIE JIPOOH.
MHOXeCTBO JCHCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBICE UYMCIA KaK OECKOHEUYHBIE JIECATUYHBIC IPOOH.
B3anmMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JIEUCTBUTENIBHBIX YHCET W KOOPAMHATHOU
MIPSIMOM.

CpaBHEHHE TEUCTBUTENBHBIX YUCEN, apU(PMETUUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkEéHHOE 3HAUEHHE BEIMYMHBI, TOUYHOCTH MpuoOmmkeHus. Okpyrienue uucen. [lpukunka u
OIICHKA PEe3yJIbTaTOB BHIUMCICHHH.

YpaBHeHUs] M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOJSIIUXCS K JIMHEHHBIM.

KBanparnoe ypaBuenue. Penienue ypaBHeHUH, CBOASIINUXCS K KBaJIpaTHBIM. bukBagpaTHOE ypaBHEHHE.
[Ipumeps! periennst ypaBHEHUN TPETbel U UeTBEPTOM CTETIEHEN Pa3ioKeHUEM Ha MHOKUTEIH.

Pemenne mpoOHO-paliMOHATBEHBIX YPaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 alireOpandecKuM METOJIOM.

YpaBHeHHE ¢ JByMs NEPEMEHHBIMHU U ero rpaduk. PemieHue cuctem OBYX JHMHEHHBIX ypaBHEHHUH C
JIBYMs IEpEMEHHBIMU. Penienue cucrem AByX YpaBHEHMI, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
crenenu. [ paduyeckas MHTEpIIpeTaLns CUCTEMbl YPAaBHEHHH C IBYMSI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 337124 areOpandecKuM CII0COOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM. PenieHne CUCTEM JIMHEHWHBIX HEPABEHCTB C
onHoil mepeMenHoi. KBaapaTtuele HepaBeHcTBa. ['paduyeckas uHTeprpeTanus HEPABEHCTB U CHUCTEM
HEPABEHCTB C JABYMS IIEPEMEHHBIMU.

DyHKUUH

KBagpatnunas ¢yHkuus, e€ rpaduk u cpoiictBa. Ilapaboisia, KoopAWHATH BEPLIMHBI Mapadoibl, OCh
CUMMETpPHUHU TapadoJIbL.

I'paduku Gyskmmit: y =kx, y=kx + b, y=k/x, y=x3, y=x, y = |x| , # ux cBoiicraa.



YucinoBble NOCIeA0BATETLHOCTH U IIPOIrPeccuy

[ToHsITHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIEI0BATEILHOCTH PEKYPPEHTHOM (OpMYIIOi 1
dbopmyIoit N-ro dieHa.

Apudmernueckass M reoMeTpuueckas mporpeccur. DopMmyiel N-r0 wieHa apuPMETHYECKON u
F€OMETPUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakenne 4wieHOB apu(PMETHIECKON U TE€OMETPUUYECKON MPOTPEecCHil TOUKaMy Ha KOOPAWHATHOMN
IJI0CKOCTH. JIMHEHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMBbl YIeOHOTO Kypca «Anredpa» XapaKTepHu3yITCs:
1) naTpuoTHYECKOE BOCIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPONIJIOMY M HACTOSIIEMY POCCHMCKONW MAaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHHUSAM POCCHUHUCKMX MAaTE€MAaTMKOB W POCCHUMCKOM MaTEMAaTHUYE€CKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATHX JOCTIKCHUM B IPYrUX HayKax W MPUKIAIHBIX cdepax;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO 00SI3aHHOCTEH TPaKJaHWHA U PEATM3AIIAHU €T0 MPaB, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHHMA, MPOLEAYP I'Pa)KIaHCKOTO
obmiecTBa (HapuUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3TUYECKUX IPOOJIEM, CBA3aHHBIX C
MPAKTUICCKUM IIPUMEHEHUEM JOCTIDKEHUI HAYKH, 0CO3HAHHEM BOKHOCTH MOPAIIbHO-3TUYECKUX IIPUHITUIIOB
B JICATEIIBHOCTH YIEHOTO;

3) Tpy/a0BO€ BOCIIUTAHME:

YCTaHOBKOM HA aKTUBHOE Y4acTHE B PEIICHUM MPAKTHIECKHX 3a/[ad MAaTeMaTHYECKOW HAIPaBJIeHHOCTH,
OCO3HAHHWEM BAKHOCTH MAaTEMATHYECKOro O0OpasoBaHWS Ha TMPOTSHKEHHUHM BCEH JKU3HHM JUIA  YCIIEIIHOM
npoeCcCHOHATBHON JIEATETBPHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHHUEM HWHIUBUIYaTbHOW TpPACKTOPUU 00pa30BaHHMs W JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
HUHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEA;

4) acTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMONHOHAJIIBHOMY U 3CTCTHUYCCKOMY BOCHPHUATUIO MATCMATHYCCKUX 06’[>CKTOB, 3aaay,
peH.IeHHfI, paccymﬂeHI/Iﬁ, YMCHHUIO BUACTh MATCMATHYCCKHUEC 3dKOHOMEPHOCTHU B UCKYCCTBEC;

5) HEHHOCTH HAYYHOI0 MO3HAHUS

OpHeHTaHHCﬁ B JCATCIBHOCTH HAa COBPECMCHHYIO CHCTCMY HAYYHBIX HpeIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHUA YCJIOBCKA, MPUPOAbI U OGH.[CCTBa, IMOHMMaHHEeM MaTeMaTHYSCKOM HAayKHW Kak



cdeppl 4eTOBEUECKOW MEATENILHOCTH, JTAaloB €€ Pa3BUTHUS M 3HAYMMOCTH JUIS PAa3BUTUS IMBUJIM3AIINY,
OBJIQJICHUEM S3BIKOM MAaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOH KakK CpPEICTBOM IIO3HAHUS MMHpA,
OBJIAJICHUEM IPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATEIIBCKOMN AEATEIBHOCTH;

6) pusnyeckoe BocnuTaHue, (POpMHpPOBAHUE KYJBTYPHl 3A0POBbS M IMOLHOHAILHOIO
Os1aromosyqusi:

TOTOBHOCTBIO TPUMEHSITh MaTEMATUIECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 3/I0POBOTO
o0pa3a »u3HM (310pOBOE MUTAHKUE, COATAHCHPOBAHHBIA PEXUM 3aHATUN U OTIIBIXA, PETYIApHast pusmueckas
aKTHBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA PEQIIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OIIUOKY M TAKOTO e
IpaBa JIPyroro 4enoBeKa;

7) IKOJOIrH4e¢CKOC¢ BOCIIUTAHHE:

OpHEHTAlle Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUMN /7S pelleHus 3ajad B 00JacCTH COXPAaHHOCTH
OKpY’Karolllel cpe/ibl, IIIaHUPOBAaHMSI TIOCTYIKOB M OLIEHKH X BO3MOXKHBIX MOCJEICTBUN JJIsl OKPYXKAIOIIeH
Cpelbl, OCO3HAHUEM TJI00ATIBHOTO XapaKTepa dKOJOTHYECKUX MIPOo0JIeM U MyTell UX pelieHus;

8) amanTauus K H3MEHSIOUMMCS YCJIOBUSIM COIUAJILHON M PUPOHON Cpeabl:

T'OTOBHOCTBIHO K JICfICTBHSIM B YCIOBHIAX HeOHpe)IeJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHHA CcBOCH
KOMIICTCHTHOCTH Y€PE3 MPAKTUYCCKYIO ACATCIBbHOCTHb, B TOM YHUCJIC YMCHHEC YUYHUTHCA y APYTUX J'IIO}ICfI,
HpI/IO6peTaTI) B COBMECTHOI ACATCIIBHOCTH HOBBIC 3HAHUW A, HABBIKHM M KOMIICTCHIWU HU3 OIbITA JPYTUX;

HE0OX0IMMOCThIO B (POPMHUPOBAHMHM HOBBIX 3HAHHM, B TOM 4Hciie GOpMYIUpPOBATh UAEU, TOHATHUS,
runoTe3bl 00 00beKTax U SIBICHUAX, B TOM YHCIIE PaHEEe HEU3BECTHBIX, OCO3HABATH 1e()UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BHI30B,
TpeOyIOIIHi KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U AeHCTBUS, POPMYIUPOBAThH U OLIEHUBATh
PHUCKU U MOCJEICTBUA, (GOPMUPOBATDH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe1bHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBHSA

Ba3oBble JJornueckue aeiicTBUA:

BBIABJIATE U XapaKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKN MATEMATUUCCKUX O6’LCKTOB, HOHHTHﬁ, OTHOIIICHUM
MCKAY IOHATHUAMU, q)OpMy.TII/IPOBaTL ONPCACIICHUA HOHHTHfI, YCTaHaBJIMBATb CYIJ_IGCTBGHHHﬁ IIpHU3HAK
Knaccn(bmcaunn, OCHOBaHM JJIA O606H.I€HI/IH " CPpAaBHCHUSA, KPUTCPUHU TPOBOANMOTI'O aHAJIN34A,
BOCIIPUHUMATh, (I)OpMy.TII/IpOBaTB n Hp606paBOBBIBaTL CYXKACHHUA: YTBCPAUTCIBHBIC U OTPULIATCIILHBIC,
CIANHWYHBIC, HaCTHBIC U 06H_II/IC, YCJIOBHBIC;

BbIABJIATE MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3U W IIPOTHBOPCUUA B (I)aKTaX, JaHHBbIX,
Ha6J'IIO,Z[eHI/I${X " YTBCPIKACHUAX, IPCJIaraTb KpUTCPHUU AJId BbIABJICHUA 3aKOHOMCpHOCTeI71 )51 HpOTHBOpC‘-IHfI;



JieTIaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHAYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIHOUECHUH 10 aHAJIOTUU;

pa3duparb J0Ka3aTeNbCTBA MATEeMAaTUYECKUX YTBEPXKICHHWH (MpsIMBbIE W OT MPOTUBHOTO), TNPOBOAUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JJOKa3aTeIbCTBA MaTeMaTHUECKUX (DaKTOB, BBICTPAUBATh APTyMEHTAIHIO,
MPUBOANUTH IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYXKICHUS;

BbIOMpATh croco0 pemieHust y4yeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapUAHTOB DEIICHHUsS, BHIOMpATh
HanboJIee MOAXOIAINN C YYETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

HCI0JIb30BAaTh BOIIPOCHl KakK MHCCIEN0BATENbCKMM HMHCTPYMEHT IO3HAHUS, (OPMYyIUpOBaTh BOIPOCHI,
buKcHpyOIe TPOTUBOPEUYHE, MPOOJIeMy, CaMOCTOSATEIBHO YyCTaHABIMBATh WCKOMOE W JIAHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MIPOBOJIUTH TTI0 CAMOCTOSTEIHHO COCTABIICHHOMY TUTAHY HECIIOKHBIN AKCIIEPUMEHT, HeOOJIBIIIOE UCCIICIOBAHNE
M0 YCTAHOBJIEHUIO 0COOCHHOCTEW MaTeMaTH4eCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (HOPMYITHPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
UCCIIEIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyNbTaTOB, BBIBOJOB U 000011IEHN;
IMIPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC IPOLECCCA, a TAKKC BBIABUIaTb MPCAINOJIOKCHUA O €0 Pa3sBUTHUH B
HOBBIX YCJIOBUSAX.

Patora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTH U M30BITOYHOCTD I/IH(bOpMaHI/II/I, JaHHBIX, H606XOJII/IMI)IX JJI pECIICHHUA 3aJa4K;
BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BHUJIOB U
dhopm mpencTaBIeHUS;

BBIOMpaTh (opMy TpeAcTaBicHHS WHGOPMAIMA W WILIIOCTPHUPOBATh pEIIacMble 3aladyd CXeMaMH,
TUarpaMMamMu, HTHOU rpauKor U MX KOMOMHAIMSMU;

OIICHUBATh HAIEKHOCTH HHMOPMAIIMH TI0 KPUTEPHUSIM, IPEIOKEHHBIM YIUTEIEeM I c(HOpMyITHPOBaHHBIM
CaMOCTOSITEIIHHO.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBUH C YCIIOBHUSIMU U LEJIIMH OOILIEHNS, ICHO, TOYHO,
IPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX W NHCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS IO XOIy
pelIeHus 3a/1a41, KOMMEHTHPOBATh NOJTYYCHHBI PE3yIbTaT;

B X0/i¢ 00CYXKJICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKAaeMON TEMBI, TPOOIEMBI, pEIIacMoi 3a1auu,
BBICKA3bIBAaTh MJICH, HAIICJICHHBIC HAa OUCK PEIICHHS, COMOCTABISATD CBOU CYXICHHS C CY)KJICHUSMH JIPYTUX
Y4aCTHHKOB JIMAJIOra, OOHAPYKUBATh Pa3In4Ke U CXOACTBO MO3UIHI, B KOPPEKTHOH (opme hopmynupoBath
pa3HoOTIacusi, CBOU BO3PAKCHUS;

NPEACTAaBIATh PE3YyNbTaThl PEIICHHUS 3aJadyd, SKCIIEPUMEHTa, HMCCICAOBAHMS, MPOEKTa, CaMOCTOSTEIHLHO
BBIOMpATh (hOpMaT BBICTYIUICHHS ¢ YIETOM 33/1a4 MPE3EHTALUH U 0COOCHHOCTEH ayIuTOpHUH;

MOHUMATh ¥ MCHOJIb30BaTh MIPEUMYIECTBA KOMaH/IHOW U MHIUBHYaJIbHON paOOTHI P PEIICHUN YI€OHBIX
MaTeMaTH4YeCKuX 33/1a4;

IPUHUMATh L€1b COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pPaboTHI,
pacrpenesiaTh BUbl paboT, JOrOBapUBATHCS, 00CYkK/IaTh MPOLECC U pe3ynbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIeH;

y4acTBOBATh B IPYNIIOBBIX (popmax paboTel (00CYXIeHHsI, 0OOMEH MHEHHUSIMU, MO3TOBBIE IITYPMBI U JPYTHUE),
BBITOJIHATH CBOIO YaCTh pabOTHl M KOOPAWHUPOBATH CBOU ACHCTBHS C IPYTHMHU WIEHAMU KOMaH/Ibl, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMIA MNPOIYKT MO KpUTEpHUSM, CGHOPMYIMPOBAHHBIM YYaCTHUKAMH
B3aMMO/ICHCTBHSL.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



CaMOCTOSITEIILHO COCTABJISATh IUIAH, aJITOPUTM pPEIICHHs 3a/1aui (M €r0 4acTh), BBIOUPATh CIIOCO0 pEeLICHHS
C y4€TOM MMEIOUIMXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBAThH
BapHAaHTHI PELICHUN C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISA IMPOLIECCa U pe3yibTaTa PEIIeHHs MaTeMaTU4ecKOn
3ajauy;

MpPEeIBUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTHh IpPHU PEIICHUU 33Ja4d, BHOCUTb KOPPEKTHUBBHI B
NeATeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHME PE3YJIbTATa JAEATEIIbHOCTH IOCTABICHHON LIEIN U YCIOBUIM, OOBSICHITh IPUUMHBI
TOCTHKEHUS I HEAOCTIKEHHS LIeJN, HAXOAUTh OIINOKY, JaBaTh OILIEHKY IPHOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHust B 7 kj1acce 00y4aronuics MOTyIHUT CISTYIONINE TPEIMETHBIC PE3YIbTATHI:

Yuciaa 1 BLIYUCTICHUA

BoinonHsATh, coueTas yCTHbIE U MHUCbMEHHbIE MPUEMBI, apupMeTHIecKue IEHCTBUS ¢ pallMOHATbHBIMU
YHCIIaMU.

HaXOI[I/ITI) 3HAa4YCHUA 4YHUCIOBBIX Bpra)I(eHPlﬁ, IIPpUMCHATDH p33H006p33HBI€ CIocoObl U HpI/IéMH
BBIYHCIICHUS 3HAUCHUIN ,I[pO6HBIX BI:Ipa)KBHPIfI, COZACPpIKAIIUX OOBIKHOBEHHEIE U JACCATHYHBIC ,I[pO6I/I.

[lepexonuTe OT oAHON (opMBI 3amUCH YHCeN K Apyroil (mpeoOpa3oBhIBaTh ACCATUYHYIO JIpOOb B
OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO IPOOb).

CpaBHMBATH M YIIOPSIOUMBATh PAllMOHAIbHBIC YHCIIA.
OKpyrisTh yucia.

BreimonHsaTs IMPUKUAKY U OLCHKY pE3yjibTaTa BLIHHCHCHHﬁ, OLCHKY 3HAYEHHH YHUCIOBBIX BLIpa)KeHPIﬁ.
BEInoaHATE AEHCTBHUS CO CTEIEHSIMHU C HAaTypaJIbHBIMU ITOKAa3aTCIISIMU.

HpI/IMeHHTB MMPpU3HAKHU ACIIUMOCTH, PA3JIOKCHUEC HAa MHOKHUTCIIN HATYPAJIbHBIX YUCCII.
Pemate MPAaKTUKO-OPUCHTUPOBAHHBIC 3aga4du, CBA3aHHBIC C OTHOIICHUECM BCJIIMYMH,
IpONOPHUOHAIIBHOCTBIO BCIIMYUH, ITPOUCHTAMU, HHTCPIIPETUPOBATL PE3YJIbTAThl PCIICHUA 3a/1a4 C y‘IéTOM

OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

AJaredpanyecKue BbIPaKeHHs

Hcnonp3oBarh anreOpandeckyro TEPMUHOJIOIHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHHS
y4eOHOTO MaTepuana.



HaXO[[I/ITb 3Ha4YCHUA 6yI(B€HHBIX BLIpa)KeHI/Iﬁ IIpH 3aaHHbIX 3HAYCHHUAX IICPCMCHHDBIX.

BrinonaaTte HpeO6pa3OBaHI/ISI [CJIOTO BBIPAKCHHUA B MHOT'OYJICH IIPHUBCICHUCM HOI[O6HBIX cJlaracMbIX,
PacKpBITHEM CKOOOK.

BpINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTIOYIEHA Ha MHOTOYIEH, NPHUMEHSTH
(dbopMyITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIIATh Pa3jI0KEHUE MHOTOYJICHOB HA MHO>KHUTENIN C IOMOILBIO BEIHECEHUS 32 CKOOKH 00LIero
MHO>KMTEJIS, TPYNIUPOBKH CIIaraeMbIX, IPUMEHEHUs (OpMYJI COKPALIEHHOTO YMHOXKEHHUS.

[IpumensTh peoOpa3oBaHNs MHOTOUIEHOB I PELICHUS Pa3IMUHbIX 33ja4 U3 MaTEMATHUKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

Hcnonp30BaTh CBOICTBA cTENEHEN C HaTypalbHBIMU MOKa3aTeNsIMU JJIs IPe0Opa30BaHusl BEIPAXKEHHUM.
YpaBHeHus1 U HePaBEeHCTBA

Pemrate nuHelHbIE ypaBHEHHsI C OJHOM NEPEMEHHOM, IMPUMEHsS MPaBWIA MEPEX0Jia OT MCXOIJHOTO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABISETCS M YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpadguueckre MeTo bl IPH PEIIeHUH JTUHEWHBIX YPaBHEHUH U UX CHUCTEM.

[TonOupate mnpuMepsl Map YHCEN, SBISIIONIMXCA pEIICHUEM JMHEHHOTO YpaBHEHUS C JBYMS
IIEPEMEHHBIMU.

Crpouth B KOOPAWHATHOM IJIOCKOCTU TpaUK JMHEHHOTO YpaBHEHHUS C JBYMSI IEPEMEHHBIMU,
MOJIb3YACh TpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucteMsl IByX TMHEMHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu.

CocTaBisTh U peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JTMHEHHBIX YpaBHEHUI 110 YCIOBHIO 33a4H,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1aud MOJTYUYEHHBIN pe3yabTarT.

D yHKUUHA

I/I306pa)I(aTb Ha KOOp,HI/IHaTHOﬁ Hp)lMOfI TOYKH, COOTBCTCTBYHOIIUC 3aJJdHHBIM KOOpAHWHATAM, JIY4H,
OTPE3KHU, UHTCPBAJIbI, 3alIUCBIBATH YHCJIOBLIC IIPOMCIKYTKHU Ha anre6pque(:KOM SA3BIKC.

OtMedaTh B KOOPJMHATHOHM IUIOCKOCTH TOYKM MO 33JaHHBIM KOODJMHATaM, CTPOUTH TI'padUKH
TUHEeHHBIX QyHKIMH. CTpouTs rpaduk GyHkumu y = [X|.

OnuceIBaTh ¢ INOMOIIIBIO q)YHKI_II/Iﬁ N3BCCTHBIC 3aBUCUMOCTU MCKAY BCINYHHAMU: CKOPOCTb, BPEMH,
pacCcTosAHuC, I€HAa, KOJIMYCCTBO, CTOUMMOCTD, ITIPOU3BOAUTCIIBHOCTD, BPEMH, 00BEM pa60TH.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduueckuii crmoco0® mNpeAcTaBIeHUS U aHauM3a HHPOPMALUHM, HW3BJIEKAaTh MU
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yueHus B 8 kjiacce oOyqaronuiics MoJyquT CIEAYIONINE TPEIMETHbBIE Pe3YIbTaThl:



Yucaa 1 BbIYHCIEHHUS

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX YUCE VISl CPaBHEHMS,
OKPYIJICHHS ¥ BBIYMCIICHUM, N300paKaTh IEHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPAUHATHOMW TIPSIMOA.

[IpumensTs noHsITHE apU(PMETUIECKOTO KBaPATHOTO KOPHS, HAXOAUTh KBAaIPATHbIE KOPHHU, UCIIOJIb3YS
IIpU HEOOXOJAMMOCTU KaJIbKYJIATOP, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAXKEHUN, COJIEPIKALIUX KBaJpaTHBIE

KOPHH, UCHOJIb3Yysl CBOMCTBA KOPHEM.

Hcrmonp30BaTh 3anucH OOJBIINX W MAJIBIX YHCET C IIOMOIIBIO ACCATHYHBIX I[pO6€I>i U CTEIICHEH Jmcia

10.
Auaredpanyeckue BbIpaKeHHs

HpI/IMCHSITI) HNOHATUEC CTCIICHHU C ICJIBIM IIOKa3aTCJICM, BBIIIOJIHATH HpCO6p330BaHI/I$I BBIpﬁ)KGHPIﬁ,
COJACPpKAIMMUX CTCIICHU C TCIIbIM IMOKA3aTCIEM.

BbINONHATE  TOXKIECTBEHHBIE MPeoOpa30BaHUs pPAlMOHANIBHBIX BBIPAXXEHHM HA OCHOBE IPaBHI
NeMCTBUI HaJl MHOTOWIEHAMH U allreOpandyeckuMHu JpoOsiMH.

PaCKJ'Ia)IBIBaTI) KBa)IpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOX>XUTCJIN.

[IpumensTh TpeoOpazoBaHus BRIPAKECHUN 7S pEIIeHUs Pa3IUYHbIX 33[a4 U3 MaTeMaTUKU, CMEKHBIX
MIPEeIMETOB, U3 pealbHON MPAKTHKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIE YPABHEHMUS, CBOISIINECS K HUM, CUCTEMBI
JIBYX ypaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBoauTh IpoCTeiiiIre uecae10BaHusl ypaBHEHU N U CUCTEM YPaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHul (ycTaHaBIMBaTh, MMEET JIM ypaBHEHUE WM CUCTEMa YPaBHEHUH PEIlIeHus, eCIH
HUMEET, TO CKOJIbKO, U [IpoyYee).

[lepexonuTe OT cioBecHON (OPMYIUPOBKU 3afauu K e€ anredpandeckoil MOAENU C MOMOUIBIO
COCTaBJICHUS YPAaBHEHUS WJIM CUCTEMBI YPaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 334a4u
MOJY4YEHHBIN pe3ynbTart.

[IpumeHATHh CBOICTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHM S, OLICHKH, pEIlaTh JIMHEHHbBIC HEPABEHCTBA
C OJHOM TEepeMEeHHOW M UX CHUCTEMBI, JaBaTh TIpaUUECKyI0 WILTIOCTPAIIMI0 MHOXKECTBA pelIeHUui
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[Torumath W MCHONB30BaTh (DYHKIIMOHATBHBIE TOHATHUS U S3bIK (TEPMHUHBI, CHUMBOJIUYECKUE
0003HaYeHHUsT ), ONIPENIENSITh 3HaUeHHE (DYHKITUH 110 3HAYSHHUIO apTyMEHTa, ONPEAeTsATh CBOMCTBA (PYHKIIUU TIO
e€ rpaduky.

Ctpoutsb rpauku 3JeMEeHTapHbBIX QYHKIUH BUJA:

y = k/X, y = X2, y = X3,y = |x|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBON (DYHKIHH 10 &8 rpaduKy.



K koHIy 00ydenus B 9 kjiacce oOyJaromuiics mMoyqyuT Ciaeylone NpeIMeTHbIE Pe3yIbTaThl:
Ymucna v BbIYUCTICHUS
CpaBHUBaTh U YIOPSAI0UMBATh PALIMOHAJIbHBIE U UPPALMOHATIbHBIE YHCTIA.

BremonaaTe apI/I(l)MCTI/I‘-IGCKI/Ie IleICTBHFI C palMOHAaJIbHBIMU YU CJIaMH, COUCTAasd YCTHBIC U IIMCbMCHHBLIC
HpI/IéMI)I, BBITIOJIHATH BBIYMCIICHUA C HPppallMOHAJIbHBIMU YU CJIAMU.

HaxonnTte 3HaueHus cTeneHeu ¢ LeabIMM MOKa3aTeasIMU U KOPHEW, BBIYMCIATh 3HAYECHHS YHMCIIOBBIX
BBIPAKCHUII.

OprrJ'[fITB JICI\/'ICTBI/ITGJ'II)HI)K! Yuciia, BBINOJHATE MPHUKUIAKY PE3yJibTaTa BBI'—IHCJ'IGHH?I, OLCHKY
YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHHUsI M HEPABEHCTBA

Pemars nuHelHbIe U KBaJpaTHbIE ypaBHEHUS, YpaBHEHMUsI, CBOAAIIUECS K HUM, ITPOCTEHIINE APOOHO-
paloOHaIbHBIE YPABHEHUS.

Pemrate cuctemsl ABYX JTUHEHHBIX YPAaBHEHHU C IBYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBISCTCS JTUHECHHBIM.

Pemath TexcTOBBIE 3a7ayM anreOpanvdeckuM CIOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHUS WU
CUCTEMBI JABYX YpPaBHEHH ¢ IByMs IE€pEMEHHBIMU.

[IpoBoauTh poOCTENIIINE UCCTAEAOBAHNS YPABHEHUH U CUCTEM YPABHEHH, B TOM YHCJI€ C MPUMEHEHUEM
rpaduyeckux npeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE UJIM CHCTEMa YpaBHEHHM peLIeHHs], €ClIn
HUMEET, TO CKOJIbKO, U [IpoyYee).

Pemate nmHeiiHbIE HCPaBCHCTBA, KBaJAPAaTHHIC HCPABCHCTBA, I/I306pa}KaTI) pPEIICHUC HCPABCHCTB Ha
YHCI0BOM HpHMOﬁ, 3alMUChIBaTh PEIICHUE C IIOMOIIBKO CUMBOJIOB.

Pemrate cucTeMnl JIMHEMHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB, BKIOYAOIMIMKEC KBaApPaTHOC
HCPABCHCTBO, I/I306pa)KaTB peICHUC CUCTCMblI HCPABCHCTB Ha YHUCIIOBOH HpHMOﬁ, 3allMCbIBATh PCIICHUC C
IIOMOIIBKO CHMMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUM PA3IUYHBIX 3a7a4.
DyHKUUH

PacriozHaBath (YHKIMM WM3yYeHHBIX BUIOB. [lOKa3plBaTh CXEMATHYECKH DACIOJOKEHUE Ha
KOOPMHATHOM TJIOCKOCTH rpaduKoB ynximii
puna: Y = kx, y =kx+b,y=kix,y=ax2 +bx + ¢,y =x3,y= Vx,y = |X|, B sasucumoctu ot
3HAYEHHI KOD(PPUIMEHTOB, ONMCHIBATH CBOWCTBA (DYHKIIUHA.

Ctpouth M H300pakaTb CXEMaTHYECKU TIpadUKy KBaJApPaTUYHBIX (YHKIUI, ONMUCHIBaTH CBOMCTBA
KBaJIPaTHYHBIX QYHKIUH MO UX rpadukam.

Pacrnio3HaBath KBaJpaTHuHy0 GYHKLHUIO 110 (hopMyrie, MIPUBOIUTH MPUMEPHI KBAAPATUYHBIX (PYHKIIHIA
U3 peaJbHOM KU3HU, (PU3UKH, TEOMETPHH.



YucJioBbIE MOCJI€10BATEIbHOCTH U MIPOTPeCcCUm
PacrioznaBath apuMeTHUECKYIO M TEOMETPHYECKYIO IPOTPECCUU TPU Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINOIHATE BBIYHCICHHS C UCHIOIB30BaHUEM (POPMYI N-TO YieHa apu(PMETUYECKON 1 T€OMETPHUECKON
IIPOrpECCUil, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTI) YJICHBI ITOCJICA0BATCIBPHOCTH TOYKaMHM Ha KOOpILI/IHaTHOI\/JI IIJIOCKOCTH.

Pemrate 3amaun, CBSI3aHHBIE ¢ YACIOBBIMH ITOCJIEI0BATEIBHOCTAMH, B TOM YHCIE 3a/1a4d U3 PEAIbHON
KHU3HH (C UCTIOJIB30BAaHUEM KAJIBKYIIATOPA, HU(POBBIX TEXHOJIOTHIA).
TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /1 HammeHnoBaHMe pa3iesioB i TEM MPOTPAMMBI KommaecTBo wacos DIeKTPC
Bcero  KoHnTpoibHbIE IIpakTrnueckue
paboThI paboThI
1 Uwucna u Beruncienus. ParmonanbHbie 25 2 bubnuoTexk:
qucia
2 AnreOpandecKkre BhIPaXKEHUS 27 2 bubnuoTexk:
3 VYpaBHEHUs 1 HEpABEHCTBA 20 2 bubnuoTexk:
4 Koopaunats! u rpapuku. OyHkinumn 24 1 bubnuorex:
5 [ToBTOpEeHUe 1 00600IICHNE 6 1 Bubnuorex:
OBIIEE KOJIJMYECTBO YACOB I1O 102 8 0
[TPOTPAMME
8 KVIACC
Noe  HammeHoBaHMe pa3qeioB U TEM MPOTPAMMBI KommuectBo yacos DIIEKTP
n/m Bcero  KontposibHbIE [IpakTuueckue
paboThI paboThI
1 Uucna u Beruucinenus. KsagpaTHeie KOpHH 15 1 bubnunoTe
2 Yucna u Berunciernst. CTerneHs ¢ 1elabIM 7 Bubanore
roKasaresem
3 AnreOpanveckue BoipakeHus. KBaapaTHbiit 5 1 bubnunoTe
TpEXUIIeH
4 Anrebpanyeckue BelpaxkeHus. Anredpandeckas 15 1 bubnuore
IpoOb
5 VYpaBHeHus u HepaBeHCTBA. KBapaTHbie 15 1 bubnunoTe
ypaBHEHUS
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuore
ypaBHEHUI
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 bubnumore
8 Oyukuuu. OCHOBHbBIE IOHATHUS 5 Bubnuore
9 Oynkiun. Yucnossle GyHKINH 9 1 bubnumore
10  IloBTOopenue u o6oOIIEHNE 6 2 bubnumore
OBIIEE KOJIMYECTBO YACOB I1O 102 7 1
I[TPOTPAMME

9 KJIACC


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

Ne HawnmeHoBaHue pa3enoB u TeM IPOrpaMMbl
n/m

1 Hucna v BeruncieHus. J{eMCTBUTENBHBIE YU CIIA

2 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C OJJTHOM
MEPEMEHHOM

3 VYpaBueHus u HepaBeHCTBA. CHCTEMBI ypaBHEHUM

4 VYpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa

5 OyHKIUH

6 HucnoBble MOCIEA0BATEILHOCTH

7 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

14

14

16

16

15

18

102

KomnuecTBo yacoB

KonTponbsaeie
paboThI

1

IIpaxkTrueckue
paboThI

On

Bbu6m
https:
Bbu6m
https:
bubm
https:
bubm
https:
bubm
https:
bubm
https:
bubm
https:
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