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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue JIPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUS 00pa30BaHMs U B ITOBCEIHEBHON >KHU3HH.
PazButne y oOywaromumxcs Hay4HBIX NPEACTABICHUH O MPOMCXOXKACHUU U CYHUIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKEHUsS MaTeMaTH4eCKOil HayKod SIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MAaTEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBILICHHSI, HEOOXOAUMBIX JJISl aJaNTallid B COBPEMEHHOM IHppoBoMm obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTb CBOM
NeMcTBUS U BBIBOJBI, (OPMYIMpPOBATh yTBepkIeHHs. OcBoeHHEe Kypca anreOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTENBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3ajad  SBJSIeTCs  peanu3anueit
JeSITeIbHOCTHOTO TMPUHIINTIA 00YYeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYecKue JIuHuM: «Yucna u
BBIUUCIICHUS», «ANre0pandeckue BBIPAKEHUN», «YpPAaBHEHHs M HEPaBEHCTBa», «DYHKLUNY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS Ha MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aMMOJCHCTBYS C APYTUMH €T0 JIMHUSAMHU. B Xone n3ydenus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOW 0COOEHHOCTBIO Yy4eOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Conmepxanne nuHHM «YWciaa W BBIYUCIEHUS» CIY)KAT OCHOBOM ISl JTANbHEHIIIEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYArOMIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPUOOPETEHHUIO MPAKTUYECKHUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCEJHEBHOHN XHU3HU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsI CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O JEHCTBUTEIHHOM YHCIe. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

Conepxanne JByX anreOpauecKux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroIIUXCs
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTO I peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero 0opa3zoBaHus
yueOHbI  MaTepuajn TIpyNIUpPYeTCsl BOKPYT  palMOHAJBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHUPYET 3HAUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSI TOCTPOSHUSI MaTEMAaTHIECKUX MOJICTICH,
OTIHMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKxkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCy>XICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHue
00YyJaloIMMUCS 3HAHUK O (QYHKIMAX KaK BOKHEHIIEH MaTeMaTH4ecKOW MOJENHU JUIS ONMHCAHUS
U HUCCJIENOBaHMUS pPa3HOOOpPA3HBIX MPOLECCOB M SIBICHHWH B Mpupoje M obmiectBe. M3ydenue
MarepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS UCIIONb30BaTh pPa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ B (hOpMHpOBaHME MPEJCTABICHUI O POJIM MAaTEMAaTHKH B Pa3BUTUU [UBHIM3ALUH
U KYJIBTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIC DPa3lesibl cofepxaHus: «Uuciaa ¥ BBIYHCICHUS,
«AnreOpandecKre BRIPAKCHUD», « Y PAaBHEHUS U HEPABEHCTBAY, « DYHKIHN.

Ha usyuenue yuebHoro xkypca «Anredpa» orsoautcs 302 yacos: B 7 kiacce — 98 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXoa OT OAHOM (GopMbI 3ammcu Apodeit K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIIBHBIX
yrcen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKcIaMU. Pemenue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

Crenenp ¢ HaTypajJbHBIM IOKa3aTelieM: OIpeaesieHre, mpeoOpa3oBaHre BBIPAKEHHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aad U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTyPAJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M IPOMU3BEIEHHM, MpaBuia PACKPbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeJIeM.

OpnHowieHnbl 1 MHOrouwieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUS, IIpaBuiia MpeoOpa3oBaHMsl ypaBHEHUs, PaBHOCUIBLHOCTD
YpPaBHEHUM.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneliHOe ypaBHEHHE C JABYMS MEpeMeHHbIMH U ero rpaduk. Cucrema JIByX JTUHEHHBIX
YpaBHEHHH ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUUHA

Koopaunara Toukn Ha npsimod. UucioBble NMPOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopawHat, och OX m Oy. AOcmucca W opIuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKkocTH. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbiX 3aBucuMmocted. [lonsarue ¢yuxkmuu. I['padpux ¢ynkuumu. CpoiictBa  (QyHKIUMIL.
Jluneiinas ¢ynkuus, e€ rpadpuk. ['padux ¢pynkuuu y = [x|. ['padudeckoe perienue JIMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHMHBIX YPaBHEHUI.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaapatueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanbHOM uwmcie. Jlecaruunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crenensb ¢ 11e7bIM MOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCIIA.

Auredpanyeckue BbIpasKeHHUs

KBagparHbIil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHUue aiaredpanueckux ApoOeil. PanroHanbHble BBIpaXXEHUS U UX
peoOpazoBaHueE.

YpaBHeHus! 1 HePaBEeHCTBA

KBangpatHoe ypaBHeHue, (GopMmyina KOpHEH KBaJapaTHoro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHEHUH, CBOAALIMXCS K JMHEWHBIM U KBaJapaTHeIM. Ilpocreiimue apoOHO-
palUOHAJIbHbIE YPAaBHEHUS.

I'paduueckas mHTEpIpeTals ypaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHHH C ABYMs nepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 AJIreOpandecKiuM CrIocOOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOH. Cucrembl
JMHENWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOI.

DOyHKIUUHA

[Tonsitne ¢pynkumu. OOMACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb!
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
GyHKIUI, OTpaXkaroUIMX peaJbHble MPOLECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpadpuku. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe perieHue ypaBHCHUI U CHCTEM
YpPaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YMCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA Kak OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEWCTBUTENbHBIX YUCET U KOOPAMHATHON MPSMOIA.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYecKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKpYXAroOIEro MHpa, IUTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUpE.

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

YpaBHeHHUsS M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHI, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHW TpPETbeW M 4YETBEPTOM CTENECHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHne  TEKCTOBBIX  3adau
anredpandeckuM METOAO0M.

VYpaBHeHUE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpPaBHEHUN C IByMs IIEpEMEHHbIMU. PelieHune cucTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyeckKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienue JUHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelleHne cucTeM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadOoJIbl.

I'paduxn dyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux cBoiicTsa.

Yucii0BbIe NOCIEA0BATEILHOCTH M NIPOrPECCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoii u popmysoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4ieHa
apuQMETUYECKOI U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre 41WieHOB apU(PMeTHUecKO M TeoMeTpUYecKOd Mporpeccuid TOUYKaMu Ha
KOOPJAMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOTpaMMbl y4eOHOTrO Kypca «Ainredpa»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSIM POCCHUMCKMX MAaTEMaTUKOB M POCCUHCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

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

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIETYyp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUN BCe
JKU3HM JIJIS1 YCTICIIHON Mpo(eCCHOHATBHON EATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBI0O K HSMOILMOHAIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl 4YeIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJEHHEM TMPOCTCUININMH HaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

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

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 370POBOTO 00pasa >KM3HU (37I0pOBOE MHUTAHHE, COATTAHCHPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAINEeH Ha MPUMEHEHHWE MaTeMaTWYeCKHX 3HAHWH JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCIEACTBHIA ISl OKPYKAIOMIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTEeH UX PEIICHHS;



8) apanTanus K U3MEHSIOIUMCS YCJIOBUSM CONHAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHCJIC YMCHUC YUYUTLHCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jlornueckne A1eHCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITUM,
YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS B (haKTax,
JAHHBIX, HAONMIOJICHUSIX W YTBEPXKICHUSAX, MpeajiaraTh KPUTEPUU [JIS1 BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMAaTHUECKUX YTBEp)KIEHUH (TmpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSATEILHO HECJI0KHEIS JIOKa3aTellbCTBa
MaTeMaTU4YecKnX (aKkTOB, BBICTPAWBATH AapPTyMEHTAIlMI0, TPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS,

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
penieHus1, BEIOMpaTh HanbOOIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarelbCcKHe 1eCTBHS.

® JWCIOJIb30BaTh  BOIMPOCHl  KAaK  HCCIAENOBATEIbCKUM  MHCTPYMEHT  TTO3HAHWS,
dbopMynupoBaTh BOITPOCHI, bukcupymomme MIPOTUBOPEYHE, npooiieMy,
CaMOCTOSITENIbHO yCTaHABIWBAaTh KCKOMOE U JaHHOE, (OpMHUpPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® TPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBICHHOMY IUIaHY HECIIOXKHBINA 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOO0M;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjbTaTaMm
MPOBENEHHOTO HAOMIOCHMSI, UCCIEA0BaHMUs, OIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC IIPOLECCA, a TAKIKE BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3aa4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(POpMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeACTaBICHHUS HHOOPMAIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HTHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUY 110 KPUTEPUSAM, NPEAJIOKEHHBIM YUUTEIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHHUMATh U (POPMYIHPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, J1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MOJTyYCHHBIH pe3ysbTaT;

B X0/1¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3aJayd, BBICKAa3bIBaTh WJEH, HAICIEHHbIE Ha IOMCK peIIeHus,
CONOCTABIATh CBOM CYXACHHUS C CYXKACHUSAMU JPYIMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH Gopme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPEICTABIATh PE3yJIbTAThl PEIICHUS 33/1a49H, SKCIIEPUMEHTA, HCCICIOBAHNUs, TIPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHHS € Y4E€TOM 3a7ad IMPE3CHTAUH U
0COOEHHOCTEH ayAUTOPHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M WHAMBUAYAJIbHOW pabOTHI
NPY PEIICHNN YYeOHBIX MaTEMaTHIECKUX 3a/1a4;

HNPUHUMATD 11€JIb COBMECTHOM JIeSITeIbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, OroBapUBaThCS, OOCYKHATh MpPOLIECC U
pe3yabTaT paboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboThl (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBl U JAPYTHE), BBIIOIHATH CBOI YacThb pabOTBHl M KOOPJMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OO TPOIYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ yd€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOW MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJS MPOIEcca U Pe3ysbTara pPerieHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOM LIEJIU U YCIOBHM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMIXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 KkJacce 0OydaroUIMiics MOMYYUT CIEIYIOIUE IMPEIMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BbinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCICHHS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3aMMCHU YUCEN K JIpyrod (mpeoOpa3oBbIBATH IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO ApOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHbBIX YHCEIL.

Pemare nNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJINYMH,
PONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a7a4
C Y4€TOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonb30Bath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 11EJI0T0 BhIPAKEHUsI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOYJIEHAa HAa MHOTOYIEH M MHOTO4JIe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (OPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1LIecTBIATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKMTEIH C ITOMOLIbIO BBIHECEHUS 32
CKOOKM 0OIIero MHOXKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB Ul pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonb30BaTh CBONCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeNIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHHUsI M HEPABEHCTBA

Pematp sMHEliHbIE ypaBHEHMsI C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
WCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisleTCd M YHCIO KOPHEM
YpaBHEHHUS.

[TpuMmensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U X CUCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOLIMXCS peIIeHUEM JMHEHHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMH, TI0JIb3YsICh I'PaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTeMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N3o00paxkatb Ha KOOpPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM I10 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIuA. CTpouts rpaduk GyHKINH y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHnmy oOyueHus B 8 kiacce oOywaromuiics MOMYYHUT CIEAYIOLIME IpeIMETHbIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOro KBaJPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCIOJIB3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPe0Opa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIe KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUMX M MallbIX YMCEN C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHen uucia 10.

AuredpanyecKkmne BbIPaKeHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIpAXEHUI, COIEPIKALUX CTENEHH C LI€JIbIM MTOKa3aTeIeM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAJl MHOTOYJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW JJs  peIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKHU.

YpaBHeHHUsS M HEPABEHCTBA

Pemarp nuHeilHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPABHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UYHUCIIE C
OpUMEHeHHEM TIpadUUecKuX TpeAcTaBieHuil (yCTaHaBIMBAaTh, MMEET JIM YpPaBHEHHE WIH
cucTeMa ypaBHEHUI peleHts, €Clii UMEET, TO CKOJIBKO, U ITpoYee).



[TepexoauTh OT CIOBECHON (OPMYITMPOBKH 3amauyv K €€ anreOpandeckod MOJeNIu C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHS WM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auy TOJTYYECHHBIA pe3yJIbTaT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OILICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaTb TIpadUUYECKyI0 HILTIOCTPAIHIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUH

[lonnmath ¥  HWCHOJB30BaTh (YHKUMOHAJIBHBIE TMOHATUS U SI3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUS), ONPEAENATh 3HAa4eHHEe (PYHKIMHM [0 3HAYCHHIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 71eMeHTapHbIX GYHKIUN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, onuceIBaTh CBOHCTBa YHCI0BON PYHKIMHU 110 €&
rpaduky.

K xonmy oOydeHus B 9 KJjacce oOyyaromuiicss MOJIYYUT CIEAYIOIIME MpeIMeTHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHUBATH U YIIOPSAIOUMBATH PAIMOHANBHbBIE H UPPALIMOHAIILHBIE YUCIIA.

BrinmonuaTe apudmeTnueckue AEHCTBHS C pallMOHAIBHBIMU YHCIAaMH, cOYeTas YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

HaxoauTe 3HaueHMs cTeNeHEel ¢ HEeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUH.

OkpyrisTh AeWCTBUTEIbHBIC YHCIA, BBIMOJIHATH HPUKHUAKY pe3yibTaTa BBIYUCICHHH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJpaTHBIE YPAaBHCHHS, YpPaBHEHUsS, CBOJIAIIAECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHI, B KOTOPHIX OHO YPaBHEHHUE HE SBIISCTCS INHEHHBIM.

Pemate TekcToOBBIE 3amaunM  anreOpanyecKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[TpoBoauTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM YHCIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHUH peIIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEpaBEHCTB Ha YMCJIOBOU MPAMOI, 3aITUCHIBATh PEIIEHUE C TTIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacro3HaBaTh QyHKIIMN M3y9eHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONOKEHHUE Ha

KOOPJMHATHOM Mm1ockocTh rpadukoB GyHkiuil Buga: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
C,y=x3, y= VX, y = |X|, B 3aBucHMMOCTH OT 3HA4YeHUI KOA(DPUIIMESHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Ctpouts 1 n300paXkaTh CXeMaTW4YeCKH TpadUKH KBAAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA 1O UX TpaduKaMm.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPeCcCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOTHATE BBIYMCICHHUS C HWCIOJIB30BaHUEM (OPMYJ N-TO YieHa apu(PMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne n/m Kontpoabubie  IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
1 Yucna u BeIuKclieHUs. PaiimonanbHbIe 21 5 bu6mmorexa [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AnreOpanyecKue BhIPAKESHHS 27 2 httos://m.eds00.ru/7f415690
bu6mmorexa [IOK
3 ¥ paBHCHILL i HepaBeHCTsa 19 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 23 1
OOPAHHATEL H rpaQuich. OyHKiHH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
5 IT 2
OBTOpeHHE 1 0dodmeHHe 8 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O 98 9 0

[NPOT'PAMME




8 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne ni/m Kourpoubnbie IIpakTnyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 .K 1
ucina u BeranciieHus. KBagpaTHbie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Yucna u BeraucieHus. CTEIeHb ¢ LEeIbIM 7 bu6mmoreka [JOK
HoKa3areneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [JOK
KBaaparHsiii TpéxuieH https://m.edsoo0.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [JOK
4 15 1
AureOpanueckas ApoOb https://m.edsoo0.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHcTBa. KBagpaTHble 15 1 bubnuoreka [IOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub6 OK
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgpf:jll?nT.eeI:jasi.ru 17541718
bubmuorexa [JOK
) .
8 YHKUHH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 O 4 9
YHKLUHH. THCI0BBIC Gy HKLUMH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1
OBTOpEIHe H 0hobIIetHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110
- 102 3) 0

[NPOTPAMME




9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcsl
1 Yucna v BelunciieHus. JleiCTBUTENbHBIE 9 bubmmoreka [JOK
quca https://m.edsoo.ru/7f419d08
9 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka [JOK
OJIHO MepeMeHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 h:tlpsjil;ll(x.egiasélo.ru 176419408
bubnunorexa LIOK
> Pymrii 16 1 https://m.edsoo.ru/7f419d08
bub OK
6 YucIioBbIE ITOCIEN0BATEIBHOCTH 15 1 htPtIp;]:I;I/?nT.e;iz;f).ru 17§419d08
7 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 18 1 bubnunorexa LIOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» Anre6Opa, 7 knacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue
2022r, Axunoneproe o6mectBo «M3narensctBo «IIpocBemenuey

KWM no anrebpe k yueOHuky Maxkaperuesa FO.H.

METOANYECKHUE MATEPUAJIBI V1A YYUTEJIA
yueOHuKH o anredpe 7-9 knaccel MakapsiueB FO.H. 2022r
KWM no anredpe k yueOHuky Makaperuea FO.H. 2022r

[Tocobue ajist moarotoBku yuanuxcst k OI'D nox penakiueit SAmenko N.B.

2023r

[IUPPOBBIE OBPA3OBATEJBHBIE PECYPCHI 1 PECYPCHI CETH
WHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



