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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMS: OHA
o0ecrneynBaeT U3y4eHue IPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOIr0, TAK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJIS MPOJOJIKEHUSI 00pa30BaHMsl U B MOBCEIHEBHON KHU3HH.
PazButne y oOy4aromumxcs Hay4yHBIX TPEACTABICHUH O TMPOUCXOXKIECHUH M CYIIHOCTH
anreOpandyecknx aOCTpakIMid, crocode OTpaKeHUs MaTeMaTH4eCKOH HayKoil SBICHUH U
IPOLIECCOB B NPUPOAE U OOLIECTBE, POJM MAaTeMaTHYECKOro MOJAEIMPOBAaHMS B HAay4YHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JeMcTBUS U BBIBOJBI, (POPMYIMPOBATh yTBEepXKIeHUs. OCBOCHUE Kypca aireOpbl oOecreynBaet
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNEe W KOHKPETHU3aLHUIo, a0CTparupoBaHWE W AHAIOTHUIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHOU JEATEIbHOCTH
o0yyaroImuxcs, IMO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ad  SBJSIeTCs  peanu3aunueit
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykrype mnporpaMmbel yueOHOro Kypca «Ausredpa» Uis OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METOANYecKue JIuHuM: «Yucna u
BBIUUCIICHUS», «ANreOpandyeckue BbIPAXKEHUSN», «YPAaBHEHHMS M HEPaBEHCTBa», «DyHKLUN».
Kaxxnas u3 3TUX colepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSLKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYS € IpyTUMU €ro JUHUSIMU. B Xozne u3zydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCykIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3THM B nporpamMmy y4eOHOro Kypca «Anredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
a3bika. CojiepKaTeNbHOM U CTPYKTYpHOU 0COOEHHOCTBIO Y4eOHOTro Kypca «Anredpay» sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIIero
U3Y4YEHUsS] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIMXCS JIOTUYECKOTO MBIILIECHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIE HA YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PALMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHCIIaMHU,
(dbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHCIIOBOMN
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroImIUXCs
MaTeMaTUYeCcKOro arnrapara, HEOOXOJWMOTo /s pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero 0opa3zoBaHus
yueOHbI  MaTepuajq TIpyNIUpyeTcss BOKPYT  pallMOHAIBHBIX  BbIpakeHUH.  AureOpa
JEMOHCTPHUPYET 3HAU€HUE MAaTeMaTUKH Kak S3bIKa JJIsi IOCTPOCHUS MaTEMaTHUYECKUX MOJENEeH,
OIMCAHHUS MPOLIECCOB U SIBJICHUN peanbHOro mupa. B 3amaun oOydeHus aiareOpe BXOAST Takke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyKICHHM.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromyMucs 3HaHUM 0 QyHKIUAX KaK BaKHEHIIEH MaTeMaTH4ecKOoi MOoJeNu A ONMCaHUs
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
Marepuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAaHUE MIPEICTABICHUNA O POJIM MaTEMaTUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IUTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3elibl coAepxkaHus: «Yucia ¥ BBIUUCICHUS,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHsSI U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenue yue6HOro Kypca «Anredpa» orsogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXoa OT OAHOM (Gopmbl 3ammcu Apodelt K
apyroii. IIoHATHE palMOHAIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOYMBAHUE PALIMOHATIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ pallMOHAIbHBIMU YKcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeaeNieHre, npeoOpa3oBaHne BBIPAKCHHUNA Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aJad U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATYPAJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpeicraBneHne 3aBHCHMOCTH MEXIY BEJIMUYMHAMH B BHAE (HOPMYIIBIL.
Brraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOXKIESCTBEHHO paBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa30oBaHus CyMM M NPOMU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnHowienbl 1 MHorowieHsl. CreneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, IpaBuiia MpeoOpa3oBaHMsl ypaBHEHUsS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelieHne JHUHEWHbIX ypaBHeHui. CocTaBieHHE ypaBHEHHUH MO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS MEpeMEeHHbIMH U ero rpaguk. Cuctema JIBYX JTUHEWHBIX
YpaBHEHHI ¢ JBYMs IepeMeHHbIMHU. PelieHue cucreM ypaBHEHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucnoBble NpOMEXyTKH. PaccrossHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopawHat, ock OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbiX 3aBucuMocTed. [lonstue ¢ynknuu. I'padpux ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas Qynkuus, e€ rpapuk. ['padux Gynkmmu y = |X|. ['paduueckoe pemeHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YpPaBHEHUI.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBOWCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH U UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIUMCICHUSAM. JleliCTBUTENbHBIC
qucia.

Crenensb ¢ 11eIbIM NOKa3atTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCTIA.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anreOpanyeckor napodbu. CroxeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJIeHUue ajredpanyeckux ApoOeil. PannoHanbHble BbIpa)keHUS U UX
peoOpazoBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢GopMyina KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHEHUH, CBOAALIMXCA K JUHEWHBIM M KBaapatHeIM. Ilpocreiimue apoOHO-
palOHAJIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpIpeTals ypaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHMH C AByMs nepeMeHHbIMHU. IIpuMepbl pelieHus cucTteM HEeJIMHEHHBIX YpaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW TNEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JUHEWHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOI.

DOyHKUUHA

[Tonsitne ¢pynkuuu. OOIACTH ONMpeneNeHus] 1 MHOXKECTBO 3HaueHHH (GyHKImH. CriocoOb!
3aanus QyHKIUH.

I'padux Qynkiun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepst rpapukon
GyHKIUI, OTpa)karoUINX peaJbHble MPOLECCHI.

@YHKIMM, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPOMOPLMOHANBHBIE 3aBUCHUMOCTH, UX
rpaduxu. Oynkipn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemreHue ypaBHEHHH i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXKECTBO JI€HCTBUTENBHBIX 4YHCEN, JACHCTBUTENbHBIE YHCIA Kak OECKOHEYHbIE
JecATU4YHble  ApoOM. B3anuMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOIIEro MHpPa, JIUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpPETbEed M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHwe  TEKCTOBBIX  3aday
anredpandeckuM METOAOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. Permienune cucreM ABYX JTHMHEWHBIX
YpPaBHEHUH € ABYMs NEpEMEHHBIMU. PelieHune cucTeM JBYyX YpaBHEHMH, OAHO M3 KOTOPBIX
JUHEHHoe, a apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHI ¢
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. ['paduueckas WHTepHpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapaboria, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dysknmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

Yucii0BbIe N0OCJI€10BATEIBHOCTH U NPOrPECcCUH

[loHsiTHE YMCIIOBOM MOCHENOBATENBHOCTH. 3aJaHuE MOCIEAOBATEIIbBHOCTH PEKYPPEHTHOMN
dbopmynoii u popmysoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®dopmynsl N-ro  uieHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX N UJICHOB.

N300pakeHre 41WiIeHOB apu(METHUECKOW M TeOMEeTpUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl y4eOHOro Kypca «Auredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSIM POCCHUMCKMX MATEMATUKOB H POCCHUCKOU
MaTEeMaTU4YeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W pealiu3alliud €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHWS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MNPUMEHEHHEM OCTHXKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IMPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUU BCEH
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWBUAYAIbHOW TpaeKTOpHH O0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CITOCOOHOCTBIO K SMOILMOHATBHOMY M JCTETHYECKOMY BOCHPUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEIICHHH, PACCYKICHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NIEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeEJIOBEKa, NPHUPOALI M 00IIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MaTeMaTH4eCKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMHU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTE€MaTHYECKUE 3HAaHUS B HMHTEpEcax CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JIOrHYeCKOoe BOCTIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTWYECKUX 3HAHWM IS pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCTEACTBUIA TSI OKPYIXKAIOUIEH Cpebl, OCO3HAHUEM TII00AIILHOTO XapakTepa AKOJIOTHMUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JroJiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOpMYIHPOBATH UIECH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTHPOBATh NPHUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh M OLIEHUBATh PUCKHU U TIOCIEACTBHS, (POPMHUPOBATD OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble jjornvyeckue AeicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH, (HOPMYIHPOBATH OMPEICICHUS MOHITUM,
YCTaHABIMBATh CYIIECTBEHHbBIN NMPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (DOPMYITHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTEIbHBIC H
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUSIX W YTBEPXKICHUSAX, TpeajiaraTh KPUTEPUU [JISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, AEIYKTHUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMAaTHMUECKUX YTBEp)KIEHUH (TmpsMble W OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTU4YecKnX (aKkTOB, BBICTPAWBATh AapPTryMEHTAIlMI0, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BBIOMpaTh CHoco0 pemnieHus y4eOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus1, BEIOMpaTh HanboIee MOIXOIAIUNA ¢ YUETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPHEB).

ba3soBble ucciieoBare/ibCKue 1eMCTBUA:

® JWCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIAEAOBATEIbCKUH  WHCTPYMEHT  TO3HAHUSA,
dbopMynupoBaTh BOITPOCHI, bukcupyomue MIPOTUBOPEYHE, npooiieMy,
CaMOCTOSITEIbHO yCTaHaBIWBAaTh KCKOMOE U JaHHOE, (OpMUpPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YECKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

® CcaMOCTOSATENbHO (OpMyIHpOBaTH OOOOIIEHHS U BBIBOABI 1O  pe3yJabTaTam
MPOBEAEHHOTO HAOTIOCHMS, UCCIEAOBAaHMUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



IMPOrHO3UPOBATE BO3ZMOXKHOC pa3BUTHUEC IIPOLECCCA, 4 TAKIKC BBIIBUTI'aTh ITPECAITOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(MOPMAIIMHU, JAHHBIX, HEOOXOJAUMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HH(DOPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AruarpaMMamMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUAM, NPEITIOKEHHBIM yUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHHUMATh U (POPMYIHPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOILEHHSs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W
NHCEMEHHBIX TEKCTaX, J1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3ajayM, BBICKA3blBaTh WJCW, HALEJICHHBIE HAa TIOWCK pEIIeHHs,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3yIbTAThl PEIICHUS 3a/1a4H, YKCIEPUMEHTA, UCCIeIOBAHUSA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHUS € Y4E€TOM 3a7ay IMPE3CHTAUH U
0COOEHHOCTEHN ayAUTOPHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHON M WHAMBUAYAJIbHOW pabOThHI
NPY PEIICHNN YYeOHBIX MATEMaTHUECKUX 3a/1a4;

IPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaT BUABI PaboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC U
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpyNMoBbIX (opMax paboThl (0OCyXIeHHsS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe YHUBepcaJbHbIe y4eOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTaTa pereHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3yJbTAaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSICHATh NMPUYMHBI JOCTUKEHUS WIM HENOCTHKEHMs LEJIH, HaXOAWUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydaromMiics MOMYYUT CIEIYIOIIUE TMpPEAMETHBIC
pe3yibTaThl:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTe 3HaueHMs] YHCIOBBIX BBIPAKEHHH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JApOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexoauts OT O0qHOHN (HOPMBI 3amMKCH YHCEN K Apyroil (mpeoOpa3oBBIBaTh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BpINONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEMCTBUSA CO CTENIEHSAMH C HATypPaJbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBA3aHHBIE C OTHOILLIEHUEM BEIUYHH,
MIPONOPLUMOHAIBHOCTHIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATH PEUICHUS 3a/1a4
C Y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBathk anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHus 1IE€JI0T0 BBIPAKEHHUS] B MHOTOWIEH MPUBEAEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINONHATE yMHOXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3ioXKEHUE MHOTOWIEHOB Ha MHOXKMTEIH C IOMOLIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHMPOBKH CIaraeMbIX, IpUMeHeHUs (HOpMyJ COKpamEHHOTro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBONCTBA CTENEHEH ¢ HATYPaJbHBIMH MOKa3aTeNsIMH Ul peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pematp sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
UCXOJHOIO YypaBHEHUS K pPaBHOCUIbHOMY eMy. lIpoBepsTh, sBIIA€TCS JIM YHUCIO KOPHEM
YpPaBHEHUS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUH JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCE, SBISIOUIMXCS pEIIeHUEM JTMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NIOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHH IO
YCIIOBUIO 3a/layd, HWHTEPIPETHUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, MHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpejcTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHny oOydenus B 8 kiacce oOydaromiuiics MOMYYUT CIEAYIOLIME IpeIMETHbIE
pe3ybTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayalbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh JIEHCTBUTEJIbHBIE YHUCJIa TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOTO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIE
KOPHH, UCIOJIb3YsI TPU HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIIOJIHATH IPeoOpa30oBaHus BhIPaKEHHH,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C MOMONIBIO JIECATUYHBIX Ipo0ed u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C LEJNbIM II0Ka3aTesieM, BBIIOJHATh IpPeoOpazoBaHus
BBIPAXEHHI, COIEPIKALUX CTENEHU C LIETIbIM MTOKa3aTeIeM.

BBINOAHATE TOXJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPQKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN s pEIIeHUs Ppa3IMYHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHbIE YPaBHEHUS U PAllMOHAIBHBIE YPAaBHEHMSI, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UHUCIIE C
OpUMEHeHHEeM TpadUuecKuX TMpeiCcTaBlIeHUil (yCTaHABIMBAaTh, MUMEET JIM YpaBHEHUE WU
cucTeMa ypaBHEHUH pelleHus, €Clii UMEET, TO CKOJIBKO, U IIPoYee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyr K €€ anreOpandeckod MOJeNu C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]a4y TMOJTY4YECHHBIA pe3yJIbTaT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M WX CHUCTEMBI, JaBaTh TrpaUUYecKyl0 HILUTIOCTPALIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIE TIOHATHS H  SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHHWE (QYHKIMU 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = kix, y = x2, y = X3,y = |X|, Y = VX, OnHCBIBATh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYUT CICIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BeimonHaTe apudmMeTrHueckue AeHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs CTETNEHEH C HEeNbIMU TOKa3aTeIIMA M KOPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJisTh JCUCTBUTEIBHBIC YHWCIIA, BBINOJIHATH NPUKUAKY pe3yjibTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTeiime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYMS MEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemate TekcToBBIe 3amaum  anreOpandecKMM CHOCOOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH MpoCTEIIME UCCIEOBAHNS YPABHEHUN U CHCTEM YpaBHEHHI, B TOM 4HCIe C
NpUMEHeHHEeM TpapUUecKuX TMPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WU
crcTeMa YpaBHEHU peIIeH s, €ClIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemare nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, W300pa)xkaTh peIICHHE
HEpaBEHCTB HA YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHUMBOJIOB.

Pemrate cucTeMBl JHHEHHBIX HEPAaBEHCTB, CHCTEMBbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacro3HaBaTh pyHKIIMN M3y4YeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJMHATHOM M10ckocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YeHUI KOA(PPUIIMESHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Ctpouts M nM300paXkaTh CXEMaTWYEeCKH TIpapUKH KBAAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacno3naBare  KkBazpathyHylo (QyHKUOMIO 10  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QyHKINI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBITONMHSATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOPMYT N-TO WieHa apu)METHYECKOW U
reOMETPUYECKON POrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 peasIbHOM KHU3HH (C UCIOIb30BAaHUEM KAJIBKYJISITOPA, U(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB  TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
1 Yuciia u BeIUKCIICHU. PalinoHalibHbIE o5 5 0 bu6mmorexa [IOK
qHcIia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
27 2
2 AJIrEOPAIHECKHE BIPRCHILA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 VYpaBHEHUS U HEPABEHCTBA 20 1 0 https://m.eds0o.ru/7f415690
bu6mmoreka [IOK
K . D 24 2
4 OOPJHHATSL H IPagHIH. DyHKIIHH 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1
> OBTOpEHHE H 0bobueHie 6 0 0 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 7 0
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢poBbie)
Ne ii/m Kontpoabnbie  IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 Yucna u Beruucnenus. Ksagparueie 15 1 0 bubnnorexa [HOK
KOpHH https://m.edso0.ru/7f417af8
5 Uucna u Beruucienus. CTeneHs ¢ 7 0 0 bubmuorexa [JOK
LeJIBIM [TOKa3aTesieM https://m.edso0.ru/7f417af8
AnreOpanyecKkue BoIpaKCHUSI. bubnnoreka [JOK
3 I 5 1 0
KBanpatHblii TpéxdiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BhIpaKEHUSI. bubnuoteka [JOK
4 15 2 0
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHUs U HEPABEHCTBA. bubnmnoreka [JOK
5 15 1 0
KBanpatHbie ypaBHEHHS https://m.edso0.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 1 0 bubnuoteka [JOK
Hepagencraa https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 o . 5 0 0
YHKLUHH. OCHOBHEIC HOHATHS https://m.edso0.ru/7f417af8
bubmuorexa [JOK
9 o .4 9 0 0
yHiUiH. TUCI0BbIC pyHKLMH https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpeHME 1 0000MIEHNE 6 1 0 nomorexa [0

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I10

102
[TPOTPAMME 0




9 KVIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoabusbie IIpakTnuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Yucna u BeruncieHus. JleicTBUTENbHBIE 9 1 0 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnnoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo0.ru/7f419d08
bu6 OK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 2 0 hgpil;ll()nféeliiasi.ru 17£419d08
bu6nmoreka [JOK
5 o 16 1 0
YHIEHHH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
6 4 15 1 0
MCJIOBBIE MTOCJIEI0BATENbHOCTH httos://m.edso0.ru/7f419d08
7 [ToBTOpenue, o6o0IIEeHNE, 18 1 0 bu6mmoreka [IOK
cUcTeMaTU3alys 3HAHUI https://m.edso0.ru/7f419d08
BIIEE KOJIMYECTBO HACOB I1
OBbII{ O CTBO HACOB I1O 102 8 0
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» AnreOpa, 7 kimace/ MaxkapsraeB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; nox
penakmueit TensikoBckoro C.A., AknronepHoe obmectBo «M3narenbetBo «lIpocBermenney
» AnreOpa, 8 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemikoB K.U. u npyrue; mox

penakmueit TensikoBckoro C.A., AkuronepHoe obmectBo «M3narenpctBo «lIpocBemnienne
» AnreOpa, 9 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W. u apyrue; non

penakmueit TensikoBckoro C.A., AkuronepHoe obmectBo «M3narensctBo «lIpocBemnienne

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

Anrebpa. MeTtoaudeckune peKoMeHaIu. 7 Kiacce : yue0. mocobue aiis o0meoopas3onar.
opranmzauii / H. I'. Munmiok, U. C. lllneikoBa. — M. : IIpocBerienune

Anrebpa. Metoandeckne peKOMEHIAIUu. 8 Kiace : yue0. mocodue s o0meoopazoBar.
opranumzamuii / H. I'. Munmiok, U. C. lllneikoBa. —M. : [IpocBemenne

Anrebpa. Metoauueckue pekoMeHaauu. 9 kiacc : yueb. nmocobue st o0eo0pazoBar.

opranuszanuii / H. I'. Munmiok, Y. C. lllnsikoBa. — M. : [IpocBenienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [ITOK http://m.edsoo.ru
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