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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHON >KHU3HH.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, Crocode OTpaXKeHUs MaTeMaTUYeCKOH HayKOW SIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAMMBIX AJISl aJaNTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuyenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (OPMYIMPOBaTh yTBepXKAeHUs. OCBOEHHE Kypca anreOpbl oOecrieynBaeTr
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroImuxcs, IMO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ajad  SABJseTcs — peanu3anuen
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOAuYecKue JIuHuM: «Yucna u
BBIYUCIICHUS, «ANreOpandeckue BBIPAKEHUN», «YpaBHEHHs M HEpaBEHCTBa», «DYHKLUUY.
Kaxxgas u3 3TUX cojepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYsI C IpYTUMU €ro JMHUSIMH. B Xoze u3zydenus yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JTIOTUYECKH pacCykKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO OOYYaroIIMMKCS OCHOB YHHMBEpPCAJIbHOI'O MaTeMaTHUYeCKOTo
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
W3YYEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMUYECKOTO MBILIUICHUS,
(OpMHPOBAHNIO YMEHHs MOJB30BAThCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAllMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroImIUXCs
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHHs 3a7ad MaTeMaTUKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHbI  MaTepuajg TpyNIUPYeTCs BOKPYT  paIllMOHAIBHBIX  BbIpakeHUH.  AureOpa
JIEMOHCTPUPYET 3HAYEHUE MAaTEMATUKU KaK s3bIKa JUISl TOCTPOEHHS] MaTEMATUYECKUX MOJEIEH,
ONKCaHMsI MPOLECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, JUIs
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyXICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
MarepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONIB30BaTh pa3IHYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIC DPa3leNibl cojepxaHus: «Uuciaa UM BBIYHCICHUSY,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «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 Japodeit K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKcIaMU. Pemenue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpenesieHHe, MpeoOpa3oBaHre BBIPAKEHHUH Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATYPAJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpeicraBneHne 3aBHCMMOCTH MEXIY BEJIMUYMHAMH B BHAE (HOPMYIIBIL.
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa30oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpnHowienbl 1 MHorouwieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUNTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHS, ITpaBuiia MpeoOpa3oBaHUsl ypaBHEHHUS, PaBHOCUIBLHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneliHOe ypaBHEHHE C JABYMS NEpeMEHHBIMH U ero rpaduk. Cucrema JByX JTUHEHHBIX
yYpaBHEHHI ¢ JBYMs MEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUHA

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

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocted. [lonsarue ¢yuxkmuu. I['padux ¢ynkuumu. CpoiicTBa  (QyHKIUIL.
Jluneitnas ¢pynkuus, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YpPaBHEHUU U CUCTEM JIMHEHHBIX YPABHECHHI.



8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonstue 00 wuppanuoHaJbHOM uyHcie. JlecaTuuHbIe
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBAJpPaTHBIX KOPHEH 1 ux
IpPUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
4YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCa.

Anrebpanueckue BhIpaKeHUIAJTedpandeckue BbIpasKeHUs:

KBagparHblil TpEXUWIECH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJeHue ainredpanueckux ApoOeil. PanroHanbHble BBIPAKEHHUS U UX
npeoOpa3oBaHue.

VYpaBHEHUsI ¥ HEPABEHCTBAY pAaBHEHUS] H HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOOAIIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocteiimine npoGHO-
palOHAJIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTalus ypaBHEHUN C JBYMS NEPEMEHHBIMH U CHUCTEM JIMHEHWHBIX
YpPaBHEHUN C JIBYMs II€pEMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM ¢
JBYyMsI [IEPEMEHHBIMHU.

Permenue TekCTOBBIX 3aj1ay anreOpandeckuM CrocoOOM.

UuciioBble HeEpaBeHCTBA M MX CBOMcTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonsitue gynkuuu. OGnacTe onpeeseHnus U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsl
3a1aHus QyHKIIUM.

I'padpuk ¢ynkumun. Yrtenuwe cBoiicTB QyHkmuu no e€ rpaduky. Ilpumepsl rpapukos
(GYHKIHH, OTpaXXaIOLMX peabHbIe IPOIIECCHI.

@OyHKUIMHU, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. @yukimm y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe peurenue ypaBHEHHH i CHCTEM
YPaBHEHUHU.

9 KUIACC

Yuciaa 1 BLIYMCTIEHUS

PanmonansHbIe YKciia, HpparMoOHATbHBIC YHCIAa, KOHEUHbIE U OCCKOHEUHBIE JECATUYHBIC
npodu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEUCTBUTEIIbHBIC YHCIIa KaK OECKOHEYHBIC
JNEeCATHYHbIE  OpoOu. B3auMHO  ONHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apUPMETHYCCKHUE ICUCTBUS C IACHCTBUTEIHLHBIMHU
YHCIIAMHU.

Pa3mepbl OOBEKTOB OKPYIKAIOLIETO MHPA, JIUTEIBHOCTh IMPOIECCOB B OKPYKAIOIIEM
MHUpE.



[Tpubmmk€HHOE 3HAUEHUE BEJIWYMHBL, TOYHOCTh NpuOmKeHus. OKpyIJeHHE YHUCEll.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHusI 1 HepaBeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIINXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHHM TpPEeTbed M 4YETBEPTOM CTEIECHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHne — TEKCTOBBIX — 3adau
anredpandeckuM METOAO0M.

VYpaBHeHUE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEMEHHbIMU. PelleHHe cucreM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOe, a Ipyroe — BTOpoMl cTemneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYyMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIUT

KBamparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl.

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

Yucnoble ocae10BaTENbHOCTH YHCI0BbIE TOCIEI0BATEIbHOCTH H IPOIPecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHNe TOCIE0BATEIIBHOCTU PEKYyPPEHTHOM
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®dopmynsl N-ro  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBHIX N UJICHOB.

N300paxeHne 4jaeHOB apUPMETHUUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOAIIEMY POCCUHCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peaju3alli €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKCHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HAINPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIWBHAYAJIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIU3ALIMH, OBJIAJICHUEM SI3IKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

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

TOTOBHOCTBIO TPHUMEHATh MaTEMaTUYECKHE 3HAaHHWS B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY M TaKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpY>Karouleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX
MOCIEACTBHIA ISl OKPY’KAIOMIEH Cpeibl, 0CO3HAHUEM TI00AThHOTO XapaKTepa SKOJIOTHYECKHX
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 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUHUTHLCA Yy APYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUMN KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue neiicTBus:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATHUAMH, (HOPMYITUPOBATH OIPENCICHUS MOHITUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIs1 00001eHus
Y CPaBHEHUS, KpUTEPUU MPOBOJINMOTIO aHAIN3A;

e BOCIPUHHMMATh, (POPMYJIMpPOBaTh U MPEOOPa30BBIBATH CYXAEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, IpelyiaraTb KpPUTEpUH sl BBIABICHHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUI;

e JleNaTh BBIBOJIbI C MCIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MATEMaTHMUECKUX YTBEpPXKJIEHUM (mpsMble U OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITEJIbHO ~ HECIIOXKHBbIE  JI0KA3aTelIbCTBA
MaTeMaTHYecKuX (PakToB, BBICTpAaUBaTh AapryMEHTAIUIO, NPUBOIUTH IMPHUMEPHl U
KOHTPHpPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee MOIXOAAIINA ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebCKHue JeMCTBUS

® CMOJNB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATEIbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENILHO YCTaHABIMBATh KCKOMOE U JaHHOe, (opMHpOBaTH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® TIPOBOJUTH TIO CAMOCTOSTEIIBHO COCTABIICHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOIo
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOO0M;



CaMOCTOSATENIbHO  (popMynupoBaTh 000OIIEHHWS ¥  BBIBOABI 10  PE3yJIbTaTam
NPOBEAEHHOTO HAOJIIOJICHHS, UCCIICAOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

PabGora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLieHUs 3a1a4K;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

BBIOMpATH (hOpMy MpeaCTaBICHHUS HH(DOPMAIIMK 1 WUTIOCTPUPOBATH PEIIaeMbIe 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSM, TPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

BOCIIPUHHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3yJsIbTaT;

B X0/i¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOH TEMBbI, TPOOIEMBI,
pemaemMoi  3amayd, BBICKA3bIBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIIeHMUs,
COIIOCTaBJISITh CBOM CYXKACHUS C CYXICHHSIMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
0oOHapy’KUBaTh Pa3IMUKe U CXOJCTBO MO3ULUHI, B KOPPEKTHOH dopme GpopMynHpoBaTh
pasHOIIacHsl, CBOU BO3PAXKEHHUS;

NPEJCTaBIATh PE3yIbTAThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, HCCIIeJOBaHUS, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € y4€TOM 3a7ay Ipe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJB30BATh NMPEHMYIIECTBA KOMAaHIHONH M WHAWBHIYaIbHOH pabOTHI
NIPY PEIICHNU YYeOHBIX MaTeMaTHIECKUX 3a]1aY;

NPUHUMATH TI€7Th COBMECTHOH JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboTHI, pacmpeneniTh BHUABI padOT, JOTOBAPHBATHCS, OOCYXAaThb TWpoLecC W
pe3yJabTar paboThl, 0000IATh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TpyNMoBBIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHI M KOOPAMHHUPOBATH
CBOMU JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OLIEHWBAaTh KaueCTBO CBOETO BKJaJa B
OO TPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:

CaMOCTOSATENIFHO COCTABJIATH IJIaH, ITOPUTM pPEHICHUS 3aJadd (WIM ero 4acTh),
BBIOMpPATh C€Hoco0 pemeHuss ¢ yd€TOM MMEIOUIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPHAHTHI PEUICHUI ¢ y4ETOM
HOBOI MH(pOPMAITHH.



CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:
® BIAJCTHh CIOCOOaMU CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yibTaTa PerICHUS
MaTeMaTHYeCKOM 3aa4uH;
® TPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUM 3a]1a4l, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIECHMBATh COOTBETCTBUE PE3YJIbTaTa JACATCIbHOCTH MOCTABJICHHOW L€ U YCIIOBUSM,
OOBSCHATh TPUYMHBI JOCTHIKCHUS WU HEAOCTHIKCHHS IIeJIM, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY NMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJacce oOydaroUmMiics MHOJYYHUT CIEIyIOIIUE NpeIMETHbIE
pe3yJIbTaThl:

Yucjia ¥ BBIYHCIEHHUSA

BeinonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudmMeTHuecKkue ACUCTBUS C
paLMOHATILHBIMU YUCIIAMH.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWHA JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[TepexoauTe OT OJHOM (HOPMBI 3amMcU yKcen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHMYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHOPSI0YMBATh pallMOHAIbHbIE YUCIIA.

OKpyrsaTh YyUCIa.

BBINOMHATH MPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCICHHUHN, OIIEHKY 3HAUYEHUH YHCIIOBBIX
BbIpa)KEHUI. BBITIOTHATE TEHCTBHS CO CTEMIEHSAMH C HATYpaJbHBIMU TTOKa3aTEISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATypajIbHbIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
POTIOPIIMOHATFHOCTHIO BEIMYHH, TPOIIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHHUS 33129
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHS yueOHOro MaTepHarna.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPDAKSCHHI MTPH 3aaHHBIX 3HAUCHHSIX TIEPEMEHHBIX.

BoimonsaTe npeoOpa3oBaHus 1EIOro BhIPaXKEHUS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXXEHHE OJHOUJIEHa Ha MHOTOWIEH W MHOrOuYjleHa Ha MHOTOYIEH,
IPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3l0KEHHE MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMyI COKpaIEHHOTO
YMHOXEHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOWIEHOB JJIs  PELICHWs pa3IM4yHbIX 33734 U3
MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEATbHOM MPAKTHKH.



Hcrnonb30BaTh CBOWCTBA CTETICHEHW ¢ HATYPaJIbHBIMU MOKA3aTEISIMU JIJI TTpeoOpa30BaHUs
BBIPAKCHU.

YpaBHeHus1 M HepaBeHCTBA

Pemate nuHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHss MpaBUa MEPEXona OT
HCXOJIHOTO YpaBHEHUsI K paBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath puUMepHI Map YKCe, ABISIOUIUXCS PEIIeHUEM JHHEHHOTO ypaBHEHUS C IBYMs
[IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NEPEMEHHBIMH, TIOJIB3YSICh TPAapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl JBYX JIMHEMHBIX YpaBHEHUH C ABYMSl MEPEMEHHBIMU, B TOM YHUCIE
rpagu4ecKy.

CocTaBiATh M pemiath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHUI IO
YCJIOBHMIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IIOJy4CHHBIN
pe3yibTar.

DOyHKIUHA

N300paxkath Ha KOOPAMHATHOM TIPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YMCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoMm s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu TuHeRHbIX QyHKIUH. CTpouts rpaduk QyHKINU Y = [X|.

OnuceiBaTh € MOMOIIBIO (DPYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIWYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHre GyHKIMU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco0 MpeICcTaBlIeHUs] U aHalu3a UHQPOpMalUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOyuaromuiics MOMYYHUT CJEIyIOIIUE NpeIMETHbIE
pe3yabTaThI:

Yucia v BbIYUCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTENBHBIX YUCET IS
CPaBHEHHMSI, OKPYTJIEHUS ¥ BBIYMCICHUHN, M300pa)kaTh EHCTBUTENBHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOro KBAJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCTIONB3YS TIPU HEOOXOJUMOCTH KaJbKYJISATOP, BHIMOIHATH MPEOOPa30BAHMSI BBIPAKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MalbIX YHUCEN C TMOMOIIBIO JECATUYHBIX IpoOed u
creneHen yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IIeNbIM II0Ka3aTeleM, BBINOIHATH MpPeoOpa3oBaHU
BBIPAKEHUI, COAEPIKALIUX CTENEHU C LIEJIBIM ITOKa3aTEJIEM.

BBINONMHATE TOXIECTBEHHBIE IPEOOpa3OBaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
MPaBWII ACHCTBHIA HAJ MHOTOWICHAMH U alTeOpandecKuMu JPOOsIMH.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.



[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM JUIsl  pELICHUs pa3IMyHbIX 3aJad U3
MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEATbHOMN MPAKTHKH.

YpaBHeHUS] U HEPABEHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YPAaBHEHUS U PALMOHAJIbHbBIE YPAaBHEHMsI, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU.

IIpoBOINTH MPOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YMCIIE C
OpUMEHEHHEM TpadUUecKuX TpEACTaBICHUHN (yCTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIbKO, U IIpoyee).

[Tepexoaute OT cioBecHOM (GOPMYJIMPOBKM 3ahauM K €€ ajreOpanyeckod MOAEIH C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHMS WM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pelliaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpadUUYECKyI0 HUIIOCTPALUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonumath M  HCHONB30BaTh  (YHKIMOHAIBHBIE IOHATUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUs), ONpeAessATh 3HadeHHWe (YHKIMU IO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 10 €€ TpaduKy.

Crpouts rpaduku dJIeMeHTApHBIX (YHKIUN BUIA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpapuky.

K koHiy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CJEIyIOIIUE NpeAMETHbIE
pe3yIbTaTHI:

Yucjia ¥ BBIYUCIEHHUSA

CpaBHHBATh ¥ YIOPSI0UYMBAThH PAllIOHAIEHBIC ¥ HPPAI[IOHAIEHBIC YHCIIA.

Beimonuate apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIE U
NUCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYUCIEHHS ¢ UPPAllMOHAIbHBIMU YHCIIAMH.

HaxonuTe 3HaueHMs CTENEeHEH ¢ MEeNbIMU TIOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPKEHHI.

OKpyriisiTh JAEUCTBUTEIbHBIC YHUCIA, BBIMOJIHATH NPHUKUAKY pe3yibTaTa BBIYMCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHUsI M HEPABEHCTBA

Pemrate nwHEWHBIE W KBaJpaTHBIC YpaBHEHWs, YpaBHEHHs, CBOISIIUECS K HHM,
npocTeiime ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C JIByMs MEPEMEHHBIMU M CHCTEMBI IBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISICTCS INHEHHBIM.

Pemate TekcToBBIE 3amaunM anreOpandeckKMM CIOCOOOM C ITOMOIIBI0 COCTAaBJICHUS
YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEpEeMEHHBIMHU.

[TpoBoaUTH MpOCTENIIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBAaTh, WMEET I YPaBHEHUE WIIH
cucTeMa ypaBHEHUH pelleHts, €Clii UMEET, TO CKOJIBKO, U IIPoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIICHHE C TIOMOIIbIO0 CHUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aIMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.



Hcnonp30BaTh HEPAaBEHCTBA MPU PEIICHUH PA3TMYHBIX 3a7a4.
DOyHKUUHA
PacnioznaBath (yHKIIMY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXeMaTHYECKH PACTIONOKEHUE HA

KOOPAMHATHOM M10cKocTH rpadukoB Gpyukiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y =X,y = |X|, B 3aBuCHMOCTH OT 3Ha4eHHiT K03(PHIHEHTOB, ONMCHIBATE CBOMCTBA

(byHKIHHA.

Crpouth M M300pakaTh CXEMATUYECKU TPapUKH KBAIPATUYHBIX (YHKIUH, ONUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacno3HaBaTh  KBaJapaTuuHyr (QyHKIMO 10  (opMmysie, NPUBOAUTH IMPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON )KU3HU, (PU3UKHU, TEOMETPHH.

YucJi0BbIE MOCJIEJ0BATEIbHOCTH H MPOrPeCcCHH

Pacno3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYIO MIPOrPEcCCUr MpPU pasHbIX CIIOCOOAX
3aJlaHus.

BbINONHATE BBIUMCIEHHUS C UCIOJIB30BaHUEM (OpMYN N-rO wWieHa apuPMETHUECKOH U
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemate 3ajauu, CBsI3aHHbBIE C YMCIIOBBIMHU IOCJEIOBATEIbHOCTSAMHU, B TOM YHUCIIE 3aJaud
U3 PEaTbHOM KU3HH (C MCIOIB30BAaHUEM KalIbKYJISITOPa, TH(PPOBHIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

No 11/ HaumeHoBaHue pa3/iesioB U TeM KosmmuecTBo yacos JuaekTpoHHbIe (HU(POBHIE)
) NpPOrpaMMbI Bcero oOpa3oBaTe/IbHbIE Pecypchl
1 “lucna 1 BEMCIEHILA. PaHonanbHbe 25 bubmmorexka ITOK https://m.edsoo.ru/7f415b90
quca
2 AnreOpanuecKue BhIPAKCHHS 27 bubaunorexa [IOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 bu6mmoreka [IOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHKImu 24 bubaunorexa [IOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 0600IICHNE 6 bubnunorexa LIOK https://m.edsoo.ru/7f415b90
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8 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

Koan4yecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne i/m

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
9 .K

1 1CIIa H BRITHCIICHI. RBa/pATHBIC 15 bubmmorexa IIOK https://m.edsoo.ru/7f417af8
KOPHH
4 .

2 uena u perncaeiis. Crenes ¢ 7 bubanorexa LIOK https://m.edsoo.ru/7f417af8
LIEJIBIM TT0Ka3aTelIeM
A .

3 areop amevcm? BIpBRCHIA 5 bubnunorexa LIOK https://m.edsoo.ru/7f417af8
KBagparssliii TpéxuneH
Anre6 .

4 JPEOPEITECKHE BHPDRCHIA 15 bubmuoreka [TOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb

5 ¥PABHEHIS I HEPABCHCTBA. 15 bubnunorexa LIOK https://m.edsoo.ru/7f417af8
KBanparusie ypaBHeHUS

6 yPaBHeHHfI H HiepaBeHCTBa. CHCTEMbI 13 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
ypaBHEHUI

7 ¥ PaBHEHILL i HEPABEHCTBA. 12 bub6muoreka [TOK https://m.edsoo.ru/7f417af8
Hepasencra

8 Oyukimu. OCHOBHBIC MTOHATHS 5 bubnunoreka [IOK https://m.edsoo.ru/7f417af8

9 Oyukrmu. Yncnopele QyHKIUH 9 bubmuorexa LIOK https://m.edsoo.ru/7f417af8

10 [ToBTOpenue u 0600IICHNE bubnunoreka [IOK https://m.edsoo.ru/7f417af8
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

Koan4yecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne n/m
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6mmoreka [IOK
qrcia https://m.edsoo.ru/7f419d08
5 YpaBHEHUs 1 HEpABEHCTBA. Y paBHEHUS C 14 bubnmoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VpaBHeHUs u HepaBeHCTBa. HepaBeHcTBa 16 bubmmorexa LIOK
P P $ P https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
() 1
> YHICHIH 6 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
q 1
6 HCJIOBBIE ITOCIE0BATEIEHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 bu6nmoreka [JOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/7f419d08
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