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MNOACHUTEJIbHAS 3AIINCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILTINH, KAK €CTECTBEHHO-HAyYHOT0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydalomuxcsi HAy4YHBIX MPEACTABICHUH O MPOUCXOXKACHUU € CYHTHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYECKON HayKoW SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYalONmUXCS: OHHM UCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJEeHUs, 0000IIeHHEe M KOHKPETH3aIlUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe MpeanonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NEATEeTbHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITEIbHOE pEIIeHUE 3agad  sBJsieTcs  peaiu3anueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYIEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KATeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHsS W HEpPaBEHCTBa», «DyHKIUN.
Kaxxmast u3 3THX COJepKaTeIIbHO-METOMYECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyeOHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOLIME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOTro
s3bika. CopepKaTelbHOW U CTPYKTYPHOW OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuUM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS,
(OPMUPOBAHUIO YMEHHSI TTOJIb30BATHCS AITOPUTMAMHK, a TAK)KE TMPHOOPETECHUIO MPAKTHUYCCKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHI YHCIIAMH,
dbopMUpOBaHHEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIIE. 3aBEpIICHHE OCBOSHUS YMCIIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux JIUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTEeMaTHUYECKOTo arnrmapara, HEOOXOAMMOro /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBI  MaTepuan TPYNNHPYeTcs BOKPYT  pallMOHANBHBIX  BBIpAXKEHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAUCHUE MATEMAaTHUKH KaK S3bIKA JUIS MMOCTPOCHHSI MaTEMaTHIECKIX MOJICTICH,
OTIMCAaHUS TIPOLIECCOB W SIBICHUN peanbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOGHHUSI Kypca HWHGOPMATUKU, M OBJAJICHHE HABBIKAMHU JCAYKTHBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIYyYCHHUE
00yJaromuMuUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYecKO MOJENH sl ONMUCAHUS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX INPOIECCOB M SIBICHUH B mpuponae W odmectBe. M3ydeHue
MaTepuana CIocOOCTBYET PAa3BUTHIO Yy OOYYaIONIUXCS YMEHHUS HCIIONb30BaTh pPa3UYHbBIE
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,



BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPECTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [TUBUIN3AIUU
U KYJBTYpHI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3flenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandecKkue BEIpAKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiracce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHMUS

7 KUIIACC

Yucia 1 BLIYMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apodeilt K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIOPAJOUYMBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS C pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad U3 peaabHOU
NPaKTUKU Ha 4acTH, Ha ApoOHu.

Cremnenb ¢ HaTypalbHBIM IOKa3aTelieM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00IbIUX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[a4d HAa MPOIEHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMast U 00OpaTHas MPOIOPLIMOHAILHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BEIMYMHAMH B  BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUI, IPaBUJIa MIPEO0OpPa30BaHUs CyMM U MPOM3BEIEHU, MpaBUia PacKpbITUs CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpnnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouiaeHa. Cllo)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHUs] M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHECHUA,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YPaBHEHMH IO YCIIOBUIO 3ajaud. Pemenue
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl penieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBI CUCTEM YPAaBHEHMIA.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTostHue Mexny IByMs
TOYKaMU KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KoopAnHATHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC



Yucsa v BbIYUCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanbHOM 4wmcie. [lecsaTuunbie
NpUOIVKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMEeTHUIECKUX KBAJAPATHBIX KOPHEH M UX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAXEHHH M BBhIYUCIEHUSAM. JlelicTBUTEIbHBIC
qucia.

Crenens C 1esIbIM NTOKa3areseM U e€ cBoicTBa. CTaHapTHas 3alUCh YHUCIIA.

AulredpanyecKkue BbIpasKeHUs

KBaapatHblil TpEXUIIEH, pa3I0)KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OcHOBHOe CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue aiaredpanyeckux apoOeil. PanuoHanbHble BBIPRXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocreitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas MHTEepHpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUcTeM HENMHEWHBIX YPaBHEHHH C
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCubHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOH. CHCTeMbl
JMHENUHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstre Gpynkuuu. OGMacTh ONpeneIeHuss 1 MHOXKeCTBO 3HaueHud (yHKiuu. Crocoos
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkuuu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIMI, OTpa)aroluX peaabHble IPOLECCHI.

OYHKIINH, OMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padutueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonanpHble 4Kcia, UppallMOHAIbHbBIE YUCIa, KOHEYHbIE U OECKOHEUHbIE ECITUYHbIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4MCIAa KaK OECKOHEUYHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHUE JEWCTBUTENbHBIX YHUCElN, apu(MeTHUecCKhe AEHCTBUS C JeHCTBUTEIBbHBIMU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue 4Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUU. Pemenue TEKCTOBBIX 3a11aq
anreOpandeckKuM METOIOM.



VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cucteMm ABYX JTHUHEWHBIX
YPaBHEHHH € ABYMs IIEPEMECHHBIMU. PelleHne cucTeM IBYX YpPaBHEHMM, OAHO U3 KOTOPBIX
JUHEWHOE, a Jpyroe — BTOPOH cterneHu. I'paduueckas HHTEpHpeTalds CUCTEMbl YPaBHEHHN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduyeckas mHTEepnperaunus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| u ux cBoiicTBa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCCUH

[TonsiTe 4KMCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4jeHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeCcCHii, CyMMBI IIEPBbIX N YWICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS IPOTPAMMBI ydeOHOro Kypca «Auredpar
XapaKTepU3YKTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MpOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOAIIEMY POCCHUHCKOW MAaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHHSIM POCCHUMCKMX MATeMaTUKOB H POCCHICKOU
MaTeMaTUYeCKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJlaHWHA W peau3allil ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HAmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUMN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTBbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOM
HAPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCe
KU3HH IS YCTIEITHOW MPpO¢eCCHOHANTBHON JEATETFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPHUH OOpa3oBaHUS U
KU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CITOCOOHOCTBIO K DMOIMOHAJIBLHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PaCCYKICHUN, YMEHUIO BUIETh MAaTEMAaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:



OpHEHTAIlMEeH B NEATEIIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MHMOHUMaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYECKOW NEATENbHOCTH, JTAloB €€ pa3sBUTHS U
3HAYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3ALUHU, OBJIAJCHUEM SI3bIKOM MATEMAaTUKA U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM II03HAHUS MHUpPA, OBJAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBbIO IPUMEHATH MAaTEMaTUYECKUE 3HAaHUS B HUHTEpEcax CBOErO 370pOBbs,
BEJICHHS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHH,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPyroro 4eloBeKa,

7) 3Ko10rNYecKoe BOCIIUTAHNE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pellleHus 3ajad B obyactu
COXPaHHOCTH OKpY)KAloIlel cpenbl, IJIaHUPOBAaHUS IOCTYIKOB M OLEHKM MX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TII00AIBHOIO XapaKTepa SKOJOTHYECKHX
po0JieM U IyTel X peleHus;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM COUMAJIbHOU M IPUPOJAHOM Cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCS y JAPYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OIBITA IPYTUX;

HEOO0XOMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJIEH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTAaX M SBIICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAY IMOHATHUAMH, (HOPMYIHPOBATH OIpPEECIICHUS MOHITUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIIsl 000011eHus
U CPaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A;

® BOCIPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, AETYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIFOYE€HNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHMHA (TpsiMble U OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSTEIIBHO HECJIOKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTU4ecKux (HaKTOB, BBICTpAaUBaTh apryMEHTAIMI0, NPUBOIAUTH MPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;



BBIOMpATh CIOCOO pemieHus: y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
penIeHusi, BEIONpaTh HanOoee MOAXOAAMINN ¢ yIETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareLCcKue AelCTBUA.

UCTOJIB30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpPEYHE, npobuemy,
CaMOCTOSITENIbHO yCTAaHABJIMBAaTh HMCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

NPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH ASKCICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBAaTh  OOOOIIEHWUST H  BBIBOABI IO  pe3ybTaTaM
NPOBEAEHHOTO HAOJIIOJICHHSI, UCCIICOBaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPEATIONI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBJISATH HEJIOCTATOYHOCTh U U30OBITOYHOCTh MH(OpPMAIMM, JAAHHBIX, HEOOXOAUMBIX
JUIsl peLLICHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HH(OPMAIIIO
pas3InYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BBIOMpATh (OpMyY MpeACTaBICHUS HHOOPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a1a49H
cXeMaMH, JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, NPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEISIMU
oOImieHus, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYXk/1aeMOIl TEMbI, TPOOIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WJEHM, HaLEJIEHHbIE HA IIOUCK PpELIeHMS,
COIMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHHUKOB JHMAJIOra,
0oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIIMI, B KOPpEKTHOH hopMe popMyIrpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh Pe3yNbTaThl PELICHUs 3a7aud, SKCIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Npe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U MCIMOJb30BaTh MPEUMYILECTBA KOMAaHJHOW M MHAWBHUYaJbHOM pabOThHI
IIPU pEIIeHNN yYeOHbIX MaTeMaTUUECKHX 3a/1a4;

IIPUHUMATH 1I€JIb COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIMI0 COBMECTHOM
paboThl, pacmpenensTb BHUIbI pPadOT, JOroBapUBaThCS, OOCYXJaTh NpoLecC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (¢opMax padboTel (00CyXaeHUs, OOMEH MHEHHIMH,
MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJIHATH CBOK 4acTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJ€HAMHM KOMaH[bl, OLICHUBATh Kaue€CTBO CBOErO BKJIaJa B
00Nl MPOYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE IeiicTBUS
Camoopranusauus:



® CaMOCTOSITEIIBHO COCTaBJIATh IUIAH, AJITOPUTM pEUIEHMs 3aJaud (MM €ro 4acTh),
BBIOMPATh CIOCOO pEImICHHs ¢ Y4E€TOM MMEIONMIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

e BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECca U pe3ynbTaTa pelieHus
MaTeMaTUYECKOH 3a1a4u;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLIEHUBATh COOTBETCTBUE PE3YNbTATa JEATEIbHOCTU OCTABICHHOMN LIEJIN U YCIOBUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS WM HENOCTMIKEHMsS 1I€JIM, HaXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 7 Kjacce OOyYaroIIMiiCA TMOMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yabTaThI:

Yuciaa 1 BbIYMCTIEHUS

BrImonHsATh, coderass YCTHBIE M THCHbMCHHBIC MPHUEMBI, apuPMETHUSCKUE IECHCTBUS C
parMoHaIbHBIMH YHCIAMHU.

HaxomuTh 3Ha4YeHUS YHCIOBBIX BBIPAKCHHN, NMPUMEHATH Pa3HOOOpPA3HBIE CIIOCOOBI U
NpUEMBI  BBIYMCIICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACp)KANIUX OOBIKHOBEHHBIC U
JeCATUYHBIC IPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YuCeN K Ipyrod (peoOpa3oBHIBATh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATH U yIOPSAI0YUBATH PALIMOHATIBLHBIC YHCTIA.

OxpyrisTh uucna.

BrBINoOAHAT MPUKUAKY U OIEHKY pe3yjbTaTa BBIYMCICHUHN, OIEHKY 3HAYCHHI YHCIOBBIX
BBIPOKEHHI. BBIMOIHATH AEHCTBUA CO CTENEHSAMHU C HATypaJIbHBIMU MIOKA3aTEIsIMU.

[IpuMeHATh PU3HAKY JEIUMOCTHU, PA3JI0KEHUE Ha MHOKHUTEIN HATYPAIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MPOTOPIIMOHAIIBHOCTHIO BETUYNH, TTPOLIEHTAMH, HHTEPIIPETUPOBAThH PE3YJIHTATHl PEIICHUS 3a/1a4
¢ Y4ETOM OTrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUAX TIEPEMEHHBIX.

BrinonasaTe mpeoOpa3zoBaHusl 1IEJIOT0 BBIPAXKEHUSI B MHOTOUJICH MPUBEJACHUEM T0I00HBIX
CJIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BrITIONTHATE  yMHOXXEHHE OJHOYWICHAa HAa MHOTOWIEH W MHOTOWIeHa HAa MHOTOYJIEH,
NPUMEHSTHh (OPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyHIeCTBISITh Pa3IOKEHNE MHOTOUYJICHOB Ha MHOMKHTEIM C TOMOIIBIO BBIHECEHHUS 3a
CKOOKHM 0OIIero MHOXUTEIs, TPYNIHPOBKU CIaraeMbiX, IpUMEHEHUs (OPMYN COKpaAIIEHHOTO
YMHOKCHHS.

[IpumensTh TpeoOpa3oBaHUST MHOTOWIECHOB Ui pEUICHHsS pPa3IMYHBIX 3a1ad U3
MaTeMaTHUKH, CMEXKHBIX TIPEIMETOB, U3 PEATHHON MPAKTHKH.

Hcnonk30BaTh CBOMCTBA CTENEHEH ¢ HATYypaJIbHBIMU MOKa3aTeNsIMU i1 IpeoOpazoBaHus
BBIPAKCHUI.



YpaBHeHHUS M HEPpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOU, MPUMEHsIS MpaBWiia Nepexoaa OT
UCXOJHOIO YypaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsiTh, sBIIS€TCS JIM YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUHN JINHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuUMepsI Map YKCe, SABISIOIUXCS PEIIeHUEeM JUHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaUK JHHEWHOTO YpaBHEHUS C JIBYMS
NEPEMEHHBIMH, TIOJIB3YACh T'PapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cuctembl NBYX JIMHEMHBIX YPaBHEHMH C JABYMsSI NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIOBUIO 3a/layl, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxarh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHWE 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE NPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM M0 3aJaHHBIM KOOPAMHATaM, CTPOUTh
rpaduxu muHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmatp rpaduveckuii crocod MpeAcTaBiIeHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPaApUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenuss B 8 kJiacce 0oOydarOmMICS MOJYYUT CIEAYIOIIME TPEIMETHBIE
pe3ynbTaThl:

Yuciia ¥ BbIYMCIICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEJACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOM IIPSIMOA.

[TpumeHsTh TOHATHE apU(METUUYECKOrOo KBaJpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH PeoOpa3oBaHus BhIpaKEHHIH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX M MajbIX YHCET C MOMOUIbIO JECATUYHBIX ApoOeil u
crenenel yucina 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBIIOJHATh IpPeoOpa3oBaHuUs
BBIPAXECHU, CONEPIKALIUX CTENEHU C LEIbIM IIOKA3aTENEM.

BbINOMHATE TOXAECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXXEHUII Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUM A7 pPELICHUs pa3IMyHbIX 3a/1ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOMU MPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBONTH MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBiIMBaTh, WMMEET U YypaBHEHUE WIU
CHUCTEMa YpaBHEHHH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[Tepexoauth OT ciOBeCHONH (GOPMYIUPOBKM 337auu K €€ anreOpandeckoid MOJEIH C
IIOMOLIBIO COCTABJICHUS YPABHEHMs WJIM CHCTEMBbl YpaBHEHHMH, HMHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1auyl TIOJyYEHHBIN PEe3ysIbTarT.

ITpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEIHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 WILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[Tonumath M  KCHONB30BATh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3BIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONPEAeIsITh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKIUH 110 €€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX (GYHKIUN BUIA:

y = k/x, y = x2, y = X3y = [X|, Yy = VX, orichIBaTh CBOHCTBA YHCIOBOI DYHKIMH O €&
rpaduky.

K koniy oOyuenuss B 9 kjacce oOyuaromuiics MHOJYYHUT CIEIYIOLUE MpEeIMETHbIE
pe3ynbTaThl:

Yucsia ¥ BBIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmeTrueckue AeHCTBUS C pallMOHAJbHBIMU YHMCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUYUCIEHUS C UPPAL[MOHATbHBIMU YU CIAMH.

HaxoauTh 3HaueHUs CTENEHEN C LIEJIbIMU MTOKA3aTesIMU U KOPHEW, BBIUNCIIATH 3HAUYCHUS
YHUCJIOBBIX BbIPAKEHUH.

OKpyrisiTh JEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKUAKY pE3yJIbTaTa BBIYHCICHMM,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHHUS, CBOJSIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemath cuctembl ByX JMHEWHBIX YpaBHEHHH € JIByMsl IE€PEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3amauM  anreOpayeckKUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YPaBHEHHUS WUJIM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBONUTE MPOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YpaBHEHUM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHMH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeHHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cuctemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELIEHHE CUCTEMbl HEPABEHCTB Ha YHCJIOBOM MPSIMOH,
3alMChIBAaTh PELIEHHE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELIEHUH Pa3IMYHBIX 3ajau.

DOyHKIUH

PacnioznaBath (yHKIIMM U3y4eHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKU PacIONOKEHHE Ha
KOOPJMHATHOMH MI0cKOCTH TpadukoB GyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HauYeHHiI K03(DHUIIEHTOB, OIMICHBATE CBOICTBA
byHKUINH.

Crtpouth U u300pakaTh CXeMaTHYECKH IpadUKH KBaJApaTUUHBIX (YHKIUI, OMHCHIBATH
CBOWCTBA KBaIPAaTUYHBIX (DYHKIMH MO UX TpaduKam.

Pacno3naBate  KBajgpaTuyHyro (QyHKUMIO 10  (Qopmysie, NPUBOIUTH  MIPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECcCUH

Pacno3naBate apu(MeTHUECKYI0 U TEOMETPUUECKYI0 MPOTPECCUU MPU pasHBIX CIIOCOOax
3a/1aHHUS.



BBINONHATE BBIYMCICHHUS C MCIONB30BaHHEM (OpMYNIT N-ro WieHa apu(PMEeTH4YecKoil u
T€OMETPUUYECKON TPOTrPECCUii, CYMMBI MIEPBBIX N YJIEHOB.

N300pakars 4eHbl MOCIEA0BATEIHOCTH TOUKAMU Ha KOOPUHATHOM MIOCKOCTH.

Pemarp 3amauu, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHWCIE 3a7aud
U3 peaslbHOM JKU3HHU (C MCIIOJIB30BAHUEM KAIBKYISITOPA, IU(POBBIX TEXHOJIOTHH).
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