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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTAPHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHON >KHU3HU.
PazButne y oOydaromuxcs HayyHBIX TIPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKo SBJICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJIM MATEMaTHYECKOr0 MOJAEIUPOBAHHUA B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJIEHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OcBOeHUE Kypca aireOpbl o0ecrneunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCSA: OHH HCIOJB3YIOT JCAyKTHBHBIE W
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Aniredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelIbHO-METOAMYeCKHe JTuHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3ydeHus yueOHOTo Kypca
00yJaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHNIO YMEHHSI TOJB30BAThCS AITOPUTMAMHM, a TAK)Ke NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIBHOM YHCIIE. 3aBEpIICHUE OCBOCHHUS YHCIOBON
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTo ammapaTa, HEoOXOIWMOTO ISl pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl MOCTPOSHHUSI MaTeMaTHYECKUX MoJelnel,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATHKHM, M OBJIAQJICHUE HABBIKAMU JIEAYKTUBHBIX PacCyKIEHH.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0yJaromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeld MaTeMaTU4ecKo MOJEIH ISl ONUCaHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpPMHUpOBAHKE MPEJCTABICHUN O POJIM MAaTEeMAaTUKH B Pa3BUTUH LIUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBa», «DyHKIUN».

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



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMu. Perienue 3aiaq U3 peanbHOM
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jjaud Ha MPOLEHTHI, PEUICHHE 3a/1a4 U3 PeaIbHOU
IIPAKTUKH.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEPEMEHHOM. JlomycTMMBIE 3HAYEHHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorousiaeHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3ioxkeHne MHOrOWIEHOB HA MHOYKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHMH. CocCTaBiI€HHE YpaBHEHHMH IO YCIOBHUIO 3aJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumeps! peleHns: TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucinoBble NPOMEXKYTKH. PaccTosiHue Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. Abcmucca M opJuHAaTa TOYKH Ha
KOOpAMHATHOM IuIocKOoCTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkuuu. I'paduk ¢yaknuu. CpoicTBa  (QYHKIMIA.
Jluneiinas ¢pynkuus, e€ rpaduk. ['padux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucsaa v BbIYUCICHUSA

KBaapatueiii kopeHbp u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuynbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolicTBa apupMETHUECKUX KBAJPATHBIX KOPHEH M MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 11e7bIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Auredpanyeckue BbIpaKeHHUs

KBagparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOKEHHE, JIeJeHNe airedpanyeckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTHbIM. IIpocteiimme npoOHO-
paluMOHAIbHBIC YPABHEHUS.

['paduueckast uHTEpHIpeTaAUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEHWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3ajay anredpandeckuM CrocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMacTh ONMpeaeseHus] 1 MHOKeCTBO 3HaueHHH (pyHKIH. CriocoOb!
3a1aHus QYHKIIHA.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GYyHKLUH, OTPaXKAIOLINX pealibHbIEe IPOLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yrkupn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pelreHue ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcna, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEUHBIE
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSMOM.

CpaBHEHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMHU
qHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEro MHpa, JJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOLIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue 4Yuced.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIUNCICHHM.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHE C ABYMS NEpeMEHHBIMU U ero rpaduk. PemeHuwe cuctem ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHune cucreMm JBYX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienmne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelmienne JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

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

YuciioBble MOC/I€10BATEIBLHOCTH U IPOrPeccuu

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbsl  N-ro  4YIeHa
apuQMeTHUYECKOI U TeOMETPUUECKOM MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4iIeHOB apuU(PMETHUECKON W TEeOMETPHUYECKON MpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSAA [POI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NIpOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHUHUCKUX MAaTeMaTHUKOB M POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K CIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YEeCKOM
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOTO0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPOQeCCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAIIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUN, YMEHUIO BUJETh MAaTEMAaTHYECKHIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B ACSITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3JOPOBOTO 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU Ul pellleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U yTel X pelIeHus;

8) ananTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JEATETLHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETEHIIMH U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIECHUS U
neicTBus, OpPMyYIIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATDH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue aeiicTBuA:

® BBUIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTUM, OTHOILIEHUN MEXIy HOHATUAMH, (OPMYJIUPOBATH ONpEAENEHUS MOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIN3A;

® BOCIPUHHUMATH, (POPMYTUpPOBATh W MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MAaTEMaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

e JleaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W MHAYKTHBHBIX
YMO3aKJIFOYE€HNUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (mpsiMble ©  OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTenbCcTBa
MaTeMaTU4ecKux (PakToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHS;

e BbIOMpaTh cnoco® pemieHHsl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

® HCNOJNB30BaTb  BOIPOCHI  KAaK  MCCIEAOBATEIbCKMA  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBath BOIIPOCHI, ¢dukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOE, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS U BBIBOABI 10  pe3yiabTaTaM
POBENEHHOTO HAOIIOACHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOMYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:



BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAILUU, JAHHBIX, HEOOXOIUMBIX
JUISL pEeIlIeHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OpPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU IO KPUTEPUSM, MPEAT0KEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHSIMHU H LEISIMHU
0Ol1lleHHUsI, SICHO, TOYHO, I'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, POOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK pEIICHMUs,
COTOCTABJIATh CBOM CYXKJIEHHUS C CYXKICHUSIMH JAPYIHMX YYaCTHHUKOB JIHAJIOTa,
00OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHNI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HorjacHsi, CBOU BO3PAKEHUS;

IPEJICTABIISTh PE3YNbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHON pPabOTHI
IIPH PEIICHUN YYEOHBIX MaTEMaTHUECKHX 3a71a4;

MPUHUMATH 1IeJTb COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpenensTh BHUAB pabOT, IOrOBapUBaThCA, OOCYXKIATh NpPOIECC U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOK YacTh paObOThI U KOOPIWHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMaH[bI, OIICHHBATh KaueCTBO CBOETrO BKJIaJa B
001Nl MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3ajadu (WM €ro 4YacTb),
BBIOMpPATh C€Hoco0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3ysbTaTta perieHus
MaTeMaTHYeCKOM 3a7auM;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJECHHBIX OIIMOOK,
BBIBJIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHIKCHUS WU HENOCTHKEHHs IIeNd, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 kJjacce 0OOydaroLMiics IMOJYyYUT CIENyIOIIUE MpPeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BrImonHATh, coueTas yCTHbIE M NHCbMEHHBbIC NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palOHAaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUM JPOOHBIX BBIPAXKEHWMH, COIEpKALIMX OOBIKHOBEHHbIE U
JeCATUYHBIE TPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amKCH YKHCEN K APYroi (mpeoOpa3oBBIBaTh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIIOPSAI0OUMUBATH PallMOHAIbHbBIE YHCIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBHA CO CTENEHSMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYpaIbHbIX YUCEL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
IIPONOPLUOHAIIEHOCTBIO BEJIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI NMPU 33aHHBIX 3HAUECHHUSIX EePEMEHHBIX.

BoinonHsaTe npeobpa3oBaHus LEI0r0 BHIPAKEHUSI B MHOTOUJIEH NMPUBEACHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYWICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOWIero MHOXKHUTEJs, TPYNIHUPOBKU CJIaraeMblX, IpUMEHEHUs (POpMys COKpaIi€HHOTO
YMHOKCHHS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMH MOKa3aTeNsIMU JUIsl IPpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBwiia Mepexoaa OT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METOIbI IPHU PEIICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHeM JMHEHHOI0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouThb B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMs
NePEMEHHBIMHU, TIOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.



Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHH C JIByMsl IIEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiaTh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIOBUIO 3a/la4d, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJbTar.

DOyHKIUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIMA. CTpouth Tpaduk GyHKINH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHumy oOyueHus B 8 kJjacce oO0y4aromuiicsi MOJIYYUT CIEAYIOLIUME IpeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHusl BbIPAKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MallbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHH C IEeJIbIM II0Ka3aTelieM, BBIINOJHATh MPeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JeHCTBUIN HAaJL MHOTOUJIEHAMH M alredpanyecKuMH JpoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTh 1peoOpa3oBaHUsl BBIPAKEHUW [ pEIIeHUs pa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM UYHUCIIE C
OpUMEHeHHEeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 3adauu K €€ anredpandeckol Mojeiau ¢
MIOMOLIBIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHMiI, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pPe3ysbTar.



[TprMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS], OIICHKH, PelllaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYECKyl0 WILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMb] HEPABEHCTB.

DOyHKIUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE OOO3HAYEHUs), OMPEACsATh 3Ha4eHHWE (YHKIMHM 1O 3HAYECHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMI BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBOIl (PYHKLHH IO &
rpaduxy.

K koHiy oOyuyenuss B 9 kJacce oOydarolIMiics MONYyYUT CIEIYIOIIUE TMPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAIBHBIE H UPPALMOHAIILHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
[NUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUMCIICHUSI C UPPALMOHATIBHBIMU YHCIAMHU.

HaxoauTh 3HaueHusi CTENeHe! ¢ HeNbIMU MOKa3aTeIsIMU U KOPHEH, BHIUMCIISTH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyrisiTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY peE3yJbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHs] M HEPABEHCTBA

Pemare nuHelHblE W KBaJgpaTHbIE YypAaBHEHUS, YPAaBHEHHsI, CBOJAIIUECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHH € JIByMsS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBBlE 3amaud anreOpandeckuM CIOCOOOM C MOMOILIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMS MEpEMEHHBIMU.

IIpoBOINUTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPaBHEHHI, B TOM YHUCIE C
IPUMEHEHHEM Tpa@UuecKux IMpeicTaBiIeHU (yCTaHaBIMBaTh, HWMEET JIM YpaBHEHHE WIIU
cucTeMa ypaBHEHUI pelieHus, €Clii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHeHHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh pEIICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemats cucreMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alMChIBAaTh PELICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PAa3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKH PacIOIOKEHHE Ha

KOOPJMHATHOM M1ockocTh rpadukoB GpyHkimil Buga: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +
C,LYy=x3, y= Vx, y = |X|, B 3aBucHMMOCTH OT 3Ha4YeHUI KO3 PHUIMEHTOB, OMUCHIBATH CBOMCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXEMAaTUUYECKH TIpaUKH KBaJPATUYHBIX (YHKIUH, ONUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIMN MO UX TpadrKam.



Pacno3HaBath  KkBajgpatuuHytro (QyHKOMO 1o  (Gopmyse, MPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

Yucii0Bble NMOCJIEI0BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU IPU pasHbIX CIIOCOOAX
3aJaHusl.

BbINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (OPMYN N-TO WieHa apu(pMeTHdecKkorl u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHOM IIIIOCKOCTH.

Pemare 3agaun, cBA3aHHbBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSIMHM, B TOM YHCIE 3a7adu
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 YpaBHCHHS  HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 K . D 24 1
OOPAMHATS! H rpaduici. PynKitn https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
I1 1
° OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 UYucna u Beruricienusi. KBaapaTHeie KOpHH 15 Bubmiorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka [JOK
5) 15 1
ypaBHEHUS https://m.edsoo0.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUIA https://m.edsoo0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.eds0o.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHKIE HOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
oBTOpeiie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOIT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna u BerunciieHus. JleiicTBUTENbHBIC 9 bub6nmoreka IIOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bu6mmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucoBbIe MOCIEN0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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