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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecrneunBaeT U3y4eHue IPYrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTapHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JISi TPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEAHEBHOM KHU3HHU.
PazButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAadyecTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM HudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH AapryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecrneynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUsS, 0000IMIEeHNe W KOHKPETH3alWIo, adCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS — peanu3aunuei
JeSITeIbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conmepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSIKCHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOro Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy yd4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIsSeTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M MUPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuUIO.

Conepxanne JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaromUXCs
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSI TOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIMCaHMsI TIPOIECCOB U SIBIICHUH peabHOr0 Mupa. B 3amaunm oOydueHus anreOpe BXOAAT TakkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUsI, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.



Cognepxanrie  (QyHKIMOHAIBHO-TpaUYECKOW JIMHMM  HAIEICHO Ha  IOJyYCHHE
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH NIl OMUCAHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB M SIBJICHHM B mpupoje u obmiectBe. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCSl YMEHHS MCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH LUBUIN3AIIUU
U KYJIBTYPBI.

CormacHo yueOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcs y4deOHBIM Kypc «Auredpay,
KOTOPBI BKIIIOYAET CIEAYIOUIHME OCHOBHBIE pa3fienbl coiepxaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciia 1 BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, MEPEeXoa OT OAHOM ¢opMbl 3amucu Jpodelt K
apyroi. IloHsATHEe panMoOHaIbHOrO YKCIIA, 3aMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesIeHUe, MpeoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OIpe/eeHHUs, 3aiCh 00IbIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIEe MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, PEUIEHUE 3334 U3 peaibHOU
MIPaKTUKH.

IIpuMeHeHne PU3HAKOB ACIMMOCTH, PA3JI0’KEHUE Ha MHOXKUTENIH HAaTYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE MpsiMasi U 0OpaTHasi MPOIOPIMOHAIBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXAY BEIMUYMHAMM B BUAE (HOPMYIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXK/IECTBEHHO paBHbIE
BBIpQXXEHUsI, TIpaBUJIa MIPeoOpa30BaHUs CYMM U MPOM3BEIEHUI, MpaBUiia PacCKpbITUS CKOOOK U
MPUBEICHUS OTIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM.

OpnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Clio)KeHHEe, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBAApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

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

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellieHue JIMHENWHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.



JluneliHOE ypaBHEHHE C JBYMS NMEpEeMEHHBIMH M ero rpadguk. Cuctema IBYX JTHHEHHBIX
yYpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHune cucreM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
ITpuMepsl peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Toukum Ha npsMou. YucioBsle IPOMEKYTKH. PaccrosHue Mmexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHaT, ocu OX m Oy. AOcuucca u opauHaTa TOYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. YreHue rpadukoB
peanpHbIX 3aBucuMocTeil. [lonarne Gynknuu. [paduk dyakouu. CpoiicTBa (YHKIIHA.
Jluneitnas ¢pyHkums, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne JTUHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEHWHBIX YPABHEHHUM.

8 KVIACC

Yucia ¥ BbIYHMCIEHHSA

KBagpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsaTuynbie
npUOJIMKEHNsT UPPALMOHANBHBIX Yncelsl. CBolcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW U BbIYMCICHUSAM. JleHCTBUTENIbHbBIE
qucia.

Crenens ¢ 1enbIM 1oKasaresaeM U e€ cBoiictsa. CTaHgapTHas 3alliCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBanpatHblil TpéXuiieH, pa3ioxkeH1e KBaApaTHOro TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apobu. CiokeHwue,
BBIUUTAHUE, YMHOXKEHHE, JIeJeHnue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M MX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBEeHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpHpeTals ypaBHEHUN C JIByMsl NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU ¢
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBble HEpaBeHCTBA W HMX CBoMcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mnepeMeHHOU. Cucremsl
JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Gpynkuuu. OGnacTh ONpeeseHns U MHOXXECTBO 3HaueHul (yHkiuu. CrnocoOsl
3aJaHus QYHKIIHH.

I'papux Pynxmun. Yrenue cBoiictB ¢(yHkimu mno e€ rpaduxy. IIpumeps! rpapukon
(GYHKLUH, OTpaXKAIOUINX pealIbHbIEe POIIECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxumn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.

9 KJIACC



Yuciia 1 BIYUCICHUA

PanyonanbpHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO J€HCTBUTENBHBIX YHCEN, JACHCTBUTENbHbIE YHUCIA KaK OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICUCTBUTEIIbHBIX YUCE U KOOPAUHATHOM MPAMOIA.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YHUCJIAMHU.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHUpPA, AJIUTEIBHOCTh IPOLECCOB B OKPYXKAKOILEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh HpuOIMKeHUs. OKpyIiIeHUE 4YHCEll.
[Tpukuaxa v OLeHKa Pe3yIbTaTOB BEIYACICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJSIUMXCA K  KBaJpPaTHBIM.
bukBanpaTtHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUH TpeTbed M 4EeTBEPTONM CTENEHEN
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHEHMH.  PemeHue  TEKCTOBBIX  3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHUe C ABYMS INE€peMEHHBIMU U ero rpaduk. PemieHue cucteMm ABYX JMHEWHBIX
YPaBHEHUH C ABYMs IIE€PEMEHHBIMHU. PellleHne CUCTeEM IBYX YPAaBHEHMM, OJHO M3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETans CUCTEMbl YpaBHEHHUN C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3a/jay anredpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOM NEpPEeMEHHOW. PemeHne cuctemM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHoOW. KBanmparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboJibl, 0Ch CAMMETPHUU TTapadoIIbL.

I'padukn dyrkrmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = ||  ux cBoiicTa.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  ®dopmynsl N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPecCHii, CyMMBI NIEPBHIX N YJIECHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOrpeccuié TOYKaMu Ha
KOOPJIMHATHOM IJIIOCKOCTH. JIMHENHBIN U SKCIOHEHIMAJIBHBIN POCT. CIIOKHBIE POLECHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca «Amnredpay
XapaKTEPUIYIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K IMPOIUIOMY M HACTOSIIEMY pPOCCHUMCKON MaTeMaTUKH,
IICHHOCTHBIM OTHOIIIEHUEM K JOCTHIXKEHHUSM POCCHHCKUX MAaTEMAaTHKOB W POCCHHCKOMN
MAaTeMaTUYeCKOW IIKOJIbI, K HCIIOJb30BAHUIO ATUX JOCTIKEHHWH B JAPYTHMX HayKax H
MPUKIIAJHBIX cdepax;

2) rpa:kKI1aHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakIaHWHA W Peallu3alliu €ro Tpas,
MPEACTABICHUEM O MAaTeMaTHYECKHX OCHOBaX (DYHKIIMOHMPOBAHMS PaA3IMYHBIX CTPYKTYD,
SIBJICHUH, TIPOTICTYp TPaXkKTaHCKOT0 00ecTBa (HalpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K
O0CYKICHUIO 3TUICCKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHHMA
HayKH, OCO3HAHHEM BaKHOCTH MOPaJIbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE y4aCTHE€ B PELICHUHU MPAKTUUECKHUX 3a7a4 MaTeMaTHU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro oOpa30BaHMs Ha MPOTSHKCHHH
BCEH KHU3HU ISl yCIEUTHOW MPOo(ecCHOHANBHOM eATEeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHHUIA, OCO3HAHHBIM BEIOOPOM U MOCTPOCHHEM MHIUBUIYaTbHOU TPACKTOPUU 00pa30BaHUS
Y )KHU3HCHHBIX IJIAHOB C yY4ETOM JTUMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K DMOIMOHATILHOMY M ACTETHUUYECKOMY BOCHPUATHIO MAaTEMAaTHUECKUX
OOBEKTOB, 3a/ay, pEHICHWN, pacCy)KIEHUH, YMEHHI0 BUICTh MaTeMaTHYECKHe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINeH B AesITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA 4YENOBEKa, MPHUPOABI U OOIIeCTBa, MOHUMaHHEM
MaTeMaTUYeCKOW HayKu Kak chepbl 4eIOBEUECKOW ACSTENHbHOCTH, JTANOB €€ Pa3BUTHS U
3HQUMUMOCTU JUIsl  Pa3BUTHS IMBUJIM3AIMK, OBJAJCHUEM S3BIKOM MaTEMaTUKH H
MaTeMaTUYeCKOW KyJIbTYpPOM KaK CpPEACTBOM IO3HAHUS MHpPA, OBIAJECHUEM IMPOCTEHIIMMHU
HaBBIKaMH UCCJIEI0BATEIbCKON AEATEIbHOCTH;

6) ¢Jusuueckoe Bocnuranue, ¢opMHUpPOBaHHE KYJIbTYPbI 30POBbS U
IMOIMOHAIBLHOIO 0J1AroNnoJyYns:

TOTOBHOCTBIO MPHUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEPECAX CBOErO 30pPOBbBS,
BEJICHUS 3I0pOBOTO 00pa3a >KM3HHU (30pOBOE MUTaHKE, cCOATAaHCUPOBAHHBIN PEXXUM 3aHATUI
U OT/bIXA, peryisipHas (pU3NYecKasi aKTHBHOCTH), COPMUPOBAHHOCTHIO HAaBBIKA pEIICKCHUH,
MIPU3HAHKEM CBOETO MpaBa Ha OIMTHOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTAIlMel Ha MTPUMEHEHNE MaTeMaTHUECKUX 3HAHUH /IS pelieHus 3a7a9 B 00J1acTH
COXPAHHOCTH OKPYXKAIOIIEH cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OIEHKH UX BO3MOKHBIX
MOCJENCTBUM I OKPYXKAIOIIEH  Cpelnbl, OCO3HAaHHEM TJO0OAJIBbHOTO  XapakTepa
AKOJIOTUYECKHUX MTPOOJIEM U TIyTel WX PEIICHNUS,

8) ajanTanmus K M3MEHAIUMCS YCJI0BUSIM COIMAJIbHONW M NPUPOJIHOM Cpeabl:



TOTOBHOCTHIO K JIEUCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IMOBBIIMICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO IeATEeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
OpyTUx JIoAei, mpuoOpeTaTh B COBMECTHOHM JAEATEIbHOCTH HOBbIE 3HAHUS, HABBIKU U

KOMIIETEHIMH U3 OTIbITA APYTHX;

HEO0XOAUMOCTEIO B (DOPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE (OPMYIUPOBATH
U/ieu, TIOHSTHS, THIOTE3bl 00 OOBEKTaX M SBJICHHUSX, B TOM YHCIIC paHee HEH3BECTHBIX,
OCO3HaBaTh JAC(PUINUTH COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEW, IUIAHHMPOBATh CBOE

pa3BUTHE;
CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMI0, BOCIPUHHMATH CTPECCOBYIO

CUTYaIlMIO KakK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEIICHUS U

neicTBus, GopMyIHpOBaTH U OLEHUBATh PUCKU U TIOCIEICTBUA, (HOPMUPOBATDH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

BBIBIATH M XapaKTEpU30BaThb CYLIECTBEHHBIC IIPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATHH, OTHOUICHHH MEXAYy TOHATHAMH, (OPMYIHPOBATH
OIpeJIeJIeHUs] TOHATUH, YCTaHAaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUH,
OCHOBAHUs AJIs1 0000ILEHHsI ¥ CPaBHEHMsI, KpUTEPUU IPOBOIMMOI0 aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIUpPOBATh U MPEOOPaA30BLIBATh CYXKACHUSA: YTBEPIUTEIIbHbIE
U OTpULIATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIATH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTHBOPEUYUS B
¢dakTax, JaHHBIX, HAONIOACHUSAX M YTBEPKICHHSX, NpeAjaraTb KPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;

JienaTh BBIBOABI C  HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIOUECHHN 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBa MAaTEeMATUYECKUX YTBEpPKJIEHUH (NpsiMble U OT
MIPOTUBHOT0),  MPOBOJUTH  CAMOCTOSATEIBHO  HECJOXKHBIE  JI0Ka3aTeJbCTBA
MaTeMaTHYeCKuX (PaKToB, BBICTPAMBaTh apryMEHTAlMIO, MPUBOJIUTH HMPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCO0 pemieHust yueOHOM 3agaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaumOojee MOAXOASIMH C Yy4€TOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble ncciiefoBaTe/LCKHE JeliCTBUA.

WCIIOIB30BaTh  BOMPOCHl KaK  HCCIEAOBATEIILCKUA WHCTPYMEHT  TO3HAHWS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITENTLHO yCTaHAaBIMBAaTh HMCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIOTE3Y,
apryMEHTHPOBATEH CBOIO IMO3UIUIO, MHEHUE,

MIPOBOAMTH MO CAMOCTOSITENIEHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN IKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXTy COOOi;

CaMOCTOATENbHO (OPMYIHPOBAaTh OOOOIIEHUST ¥ BBIBOJALI 10 pe3ysibTaTam
MpoBeAEHHOTO  HAOMIOACHMS,  HCCIENIOBaHUS, OIICHUBATh  JIOCTOBEPHOCTHh
MOJIYYE€HHBIX Pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHMIA;



IIPOrHO3UPOBATHL  BO3MOXXHOC  Ppa3sBUTUC  IIpoLECCa, a TaKXC  BbIABUI'AaTb
MPCANOJIOKCHUA O €TO Pa3BUTUN B HOBBIX YCIIOBUAX.

Pabora ¢ nundopmanmeii:

BBISIBIIAITh  HEJOCTATOYHOCTh M W30BITOYHOCTH  WMH(pOpPMAIMH,  JAHHBIX,
HEOOXOJMMBIX JUISl PEIICHHS 3a1a4H;

BbIOMpaTh,  AHANU3UPOBaTh,  CHUCTEMAaTU3UPOBAaTh W UHTEPHPETHPOBATH
UH(OPMAIHIO PA3IMYHBIX BUIOB U (pOpM NpeacTaBiIeHus;

BbIOMpaTh (hopMy mpencTaBieHUs WHPOPMALMU W WLIIOCTPUPOBATH pEIIACMble
3a7a4M CXeMaMu, JruarpaMMaMy, HHOH rpauKoil 1 X KOMOMHALIUSMU;

OLICHMBATh HAAE&KHOCTh MH(OPMALMY IO KPUTEPUSAM, MPEAJIOKESHHBIM YUUTEIEM
i chopMyIUpPOBAaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIPUHUMATh U (POPMYNIHUpOBATh CYKIEHUS B COOTBETCTBUU C YCJIOBUAMU U
LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCHMEHHBIX TEKCTaX, JaBaTh INOSACHEHHWS 10 XOAYy pEUICHHS 3a/auH,
KOMMEHTHUPOBATh NOJTyYEHHBIN PE3ysIbTarT;

B XOZe OOCYKACHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
mpoOJieMbl, pelraeMoil 3aqaud, BBICKA3bIBaTh WJAEH, HAICJICHHbIE Ha IOHMCK
pEIIeHUs, COMOCTaBIATh CBOM CYXKICHHS C CYXICHUSMHU IPYTHX YYaCTHUKOB
IUaliora, OOHApPYKHUBATh PA3JIMUUE W CXOJACTBO TO3WIIMHA, B KOPPEKTHOU (opme
(bopMyIHpOBATH PAa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEICTAaBIATh PE3YyIbTAaThl PEHICHUS 3a/a4H, OKCIIEPUMEHTA, HCCIECIOBAHMS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (opMar BBICTYIUICHHS € Y4€TOM 3adad
MIpe3eHTAIMH U OCOOCHHOCTEH ayAuTOpUH;

MMOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U UHAUBHUAYAITEHON pabOThI
MIPH PEIICHUN y4eOHBIX MaTeMaTHUYECKHUX 33/1a4;

IPUHUMATh 1€JIb COBMECTHOH JI€ATENbHOCTH, IUIAHUPOBaTh OpraHHU3alMIo
COBMECTHOM paboTbl, pacrpelensaTb BUAbl padoT, J0roBapuBaThCs, OOCYXIaTh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (00CyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M IPYTHE), BHIIOJIHATH CBOIO YacTh PabOTHI M KOOPIMHUPOBATH
CBOU JICMCTBUS C APYTUMH WIEHAMHU KOMaH/bl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa
B OOmMHA TOPOAYKT TO KPHUTEPHUsIM, CGHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICUCTBUS.

PeryisiTuBHbIE YHHBEpPCAJbHBIE yUeOHbIE eiiCTBUS
Camoopranu3anmusi:

CaMOCTOSATENILHO COCTABJIAThH IUJIAH, aITOPUTM pEIIEHUs 3a7auyd (WX €ro 4acTh),
BBIOMpATh CIOCOO peHIeHHs] ¢ YYETOM HMMEIOIIMXCS PEeCypCcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTb M KOPPEKTUPOBATh BAPUAHTHI PEUIEHUN C
y4€TOM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJCTH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoHecca M pe3yibTara
peICHUA MaTeMaTH4eCKOi 3aa4uu,

NpeABUACTG TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HHKHYTb IIpU PCHICHUW 3aaadvu,
BHOCHUTHb KOPPEKTUBBI B ACATCIBHOCTH Ha OCHOBE HOBBIX 06CTO$IT€J'H)CTB,
HaﬁHCHHBIX OI_HI/IGOK, BBISIBJICHHBIX pr,[[HOCTCﬁ;



® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH IIOCTABJICHHON e U
YCIIOBUSM, OGT’SICHSITL NPUYUHBI JOCTUKCHUA WJIM HCOOCTUKCHHUA LCJIIN, HAXOIUTH
omuOKYy, 1aBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHny oOyuyeHus B 7 KJjacce oOydaroLUiics MONYYUT CIELYIOLIME IpPeAMETHBIE
pE3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

BbImonHATh, coueTas yCTHBIE U NMUCHbMEHHBIE MPUEMBI, apu(METHUECKUE JACHCTBHS C
palOHAIbHBIMU YHCIAMU.

HaxonuTh 3HaueHMs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hble COCOOBI U
NpUEMBl BBIYUCICHHUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, colepaluX OOBIKHOBEHHBIE U
JeCATUYHBIE Ipo0u.

[lepexoguts OT onxHOW (OPMBI 3alMUCH YUCEN K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUYHYIO IECATUYHYIO APOOB).

CpaBHUBATh U YHIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh yucia.

BbINONHATE NPUKUAKY M OLIGHKY pe3ysbTaTa BbIYUCICHUH, OLEHKY 3HAaueHUM
YHUCJIOBBIX BBIPDAKEHUH. BBINONHAT JOEHCTBUSA €O CTENEHSAMM C  HaTypaJbHBIMU
IIOKA3aTEISIMHU.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCE.

Pemarps npakTUKO-OpPUEHTHPOBAHHBIE 3a7aud, CBSA3aHHBIE C OTHOLICHHEM BEJIMYHUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, NPOLIEHTAaMHU, MHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS
3aJ1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHUs

Hcnonp30BaTh anreOpanyeckyld TEPMUHOJOTMIO U CHUMBOJHKY, NPUMEHATh €€ B
Ipolecce OCBOCHUs yueOHOro MaTepuara.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoimonHATe 1mpeoOpazoBaHUs LENOT0 BBIPAXEHUS B MHOTOWIEH MPHUBEACHHEM
NOJIOOHBIX CaraeMbIX, PaCKpPbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHA Ha MHOIOYIIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3iokKeHNe MHOTOWIEHOB Ha MHOXKHMTEIHU C ITOMOIIBIO BEIHECEHUS 3a
CKOOKHM 00I11er0 MHOXHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs POpMYJT COKpaIEHHOTO
YMHOKCHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYJICHOB JUISl DPELIEHUS PA3IMYHBIX 3a1ad W3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Hcnons3oBaTh  CBOMCTBA  CTENEHEW €  HATypaJbHBIMM  IIOKA3aTelNsIMU I
peoOpa3oBaHus BIPAKEHHH.

YpaBHeHHsI M HEPABEHCTBA

Pemats nuHeiHbIE ypaBHEHUS C OJHOM NMEPEMEHHOM, MPUMEHSS MTpaBUIa Iepexoaa oT
HCXOJHOIO YpaBHEHUs K PaBHOCUIBHOMY eMy. IIpoBepsTh, SBIE€TCA JIM YUCIO KOPHEM
YPaBHEHUS.

[IpumensTs rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl map 4Yucen, SBISIOIIMXCS PEHIeHHEM JHUHEHMHOro ypaBHEHUS C
JBYMS IIEPEMEHHBIMU.



Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JHMHEHHOTO YpaBHEHUS C JBYMs
NEPEMEHHBIMHU, NOJIb3YACh I'Pa)MKOM, IPUBOIUTH IPUMEPHI PEIIECHUS YPABHEHHUS.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHUH C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduUecKu.

CocraBiaTh M peliaTh JMHEMHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUU 110
YCIIOBUIO 3a/layd, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OTY4YCHHBIN
pe3yJIbTar.

DyHKUNH

N300paxaTh Ha KOOPAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KM, HWHTEPBAJbl, 3allMCBIBATH YHMCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 3a/laHHBIM KOOpJIMHATaM, CTPOUTh
rpaduky JuHeHHbIX pyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOLIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMM:
CKOpPOCTb, BpEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOJUTEILHOCTD, BPEMSI,
00BEM PabOTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumats rpaduyeckuii cnoco® mpeacTaBiIeHUs U aHalU3a UHPOPMALUHU, U3BJIEKATh
U MHTEPIIPETUPOBATh MH(YOPMAINIO U3 IPa(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konny oOyuenuss B 8 kiiacce oOydaromuiics MOJYYUT CIEIYIOIIME IPEIMETHBIE
pe3yabTaThl:

Yuciia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEACTABIECHUS O MHOXKECTBE JACUCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUs, OKPYIJIEHUS M BBIYMCIIEHUHN, M300pakaTh JAEMCTBUTEIbHBIE YMCIAa TOUKAMHU Ha
KOOPIHMHATHOU IIPSIMOA.

[IpuMeHnsaTh MOHATHE apU(METHUYECKOrO KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHHU, MCIIOJIb3Ysl TpH HEOOXOTUMOCTH KaJbKYJATOP, BBIIOJHATH MpeoOpa3oBaHus
BBIPAXEHUH, COIepKAIUX KBAJApaTHbIE KOPHU, UCIIOJIb3YS CBOWCTBA KOPHEH.

Hcnonp3oBathk 3anucu OOJIBIIMX M MaJlbIX YHCEN C MOMOLIBIO JECATHYHBIX po0ei u
creneHer yuciua 10.

AuaredpanyecKkne BbIPaKeHHUA

[IpuMeHTh MOHSATHE CTENEHM C LIEeJbIM IOKa3aTesieM, BBIMOJHATH IPeoOpa3oBaHUs
BBIPAKECHU, COAEPIKAINX CTEIIEHU C LIEJIBIM ITOKa3aTEeJIEM.

BBINONHATE TOX/AECTBEHHbIE NMPE0Opa30BaHNs PAllMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MIPaBUJI IEHCTBUN HaJl MHOTOUJICHAMH M aaredpandyecKuMu JIpoOsMH.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHUS BBIPAKEHUH IS pEHICHUs pa3IM4yHbIX 33]ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemartp nuHelHbIE, KBapATHBIE YPABHEHMS U PALlMOHAIIbHBIE YPABHEHUS, CBOIALIUECS
K HUM, CUCTEMBI JIByX YPaBHEHUI C ABYMS NTEPEMEHHBIMHU.

[IpoBOoNTE MpOCTENIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHCIIE
C NMpUMEHEHHEeM TpaUUecKuX MpeICTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE HIIU
CHCTEMA YPAaBHEHUH PEILLIEHUS, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuth OT cinoBecHOM (OPMYJIHMPOBKHU 3a7aud K €€ anredpandyeckol Moaenu c
MOMOUIBI0 COCTABJIEHUS YpaBHEHUS WM CHUCTEMbl YypaBHEHUMH, HWHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl MIOJyYEHHBIN pe3ysbTar.
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[IpuMeHsTh CBOMCTBA 4YHCIOBBIX HEPABEHCTB JUJIsl CpPAaBHEHUS, OLEHKH, peIllaTh
JMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHONW W HMX CHCTEMbI, JaBaTh TpaduuecKyro
WJUTIOCTPALMI0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUH

[loHuMaTh M UCHONB30BaTh (YHKUMOHAJBHBIC TOHATHA U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0003HAUEHUs), ONpPEeIATh 3HauUeHUEe (QYHKIHUM [0 3HAYEHUIO apryMeHTa,
OIpeNIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

Ctpoutb rpaduky IeMEHTapHBIX QYHKIUH BH/IA!

y=kix, y =x2,y =x3,y = x|, y = VX, OnIECBIBATH CBOHCTBA YHCIOBOH (PyHKIHH IO €&
rpaduxy.

K xoHny oOyuyenus B 9 kJjacce oOydaroLMiicsd MONYYUT CIELYIOLINE IpPEeAMETHBIE
pE3yJIbTaThI:

Ymucna v BbIYMCTICHUS

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeimonuaATe apudmernyeckue JecTBUS ¢ pallMOHAIBHBIMU YHCIAMU, COYETasl yCTHBIE
Y IUCbMEHHBIE TIPUEMBI, BBIIIOJIHATD BBIUNCICHUSI C UPPALMOHAIBHBIMU YMCIAMU.

HaxoauTe 3HaueHus CTENEHEH C LEJIbIMU II0KAa3aTeNIIMU M KOpPHEH, BBIYHUCIATH
3HAYEHUS YHUCIIOBBIX BBIPAKEHUH.

OKpyrisiTh JEMCTBUTENbHBIE YMCIA, BBINOIHATH NPUKUIKY PE3yJIbTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPaKEHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHbIE M KBaJpaTHbIE YpaBHEHHS, YPaBHEHHUS, CBOJALIMECS K HUM,
IpocTeiime JpoOHO-paliOHaIbHbIE YPaBHEHUS.

Pematp cucrteMsl IByX JTUHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIETCS JIMHEHHBIM.

Pemarp TekcToBble 3aaud anreOpanvyeckuM CIIOCOOOM C IOMOILBIO COCTaBICHUS
YpaBHEHHUSI UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoaNTH MpOCTENIINE UCCIIENOBAHUS YPAaBHEHUI U CUCTEM YPaBHEHUH, B TOM YHCIIE
C MpUMEHEHHEeM IpaUuecKuX MpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WU
CHCTEMa YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pellIEHUE
HEPABEHCTB Ha YHMCIJIOBOW MPSIMOM, 3allUCBHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO, N300pakaTh PeIlIeHNE CUCTEMbl HEPAaBEHCTB HA YHUCIIOBOM MPSIMOH,
3aMMChIBaTh PELICHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

PacrioznaBath  (yHKIMM  UW3Y4EHHbIX  BUAOB. lloka3piBaTh  cXeMaTH4YeCKU

pacnosokeHne Ha KOOPANHATHON TIOCKOCTH TpadukoB pyHkuumil Buga: Yy = kX, y = kx + b, y
= k/ix, y =ax2 + bx + ¢,y = x3,y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHUIi
KO3 (PHUIIMEHTOB, ONUCHIBATh CBOMCTBA () yHKIIUH.

Ctpouth 1 u300paxarb CXeMaTUYECKU rpa@UKu KBaAPaTUUHBIX (QYHKIUH, OMHCHIBATh
CBOMCTBA KBaJIpaTUUHbBIX (PYHKUINN MO UX rpaduKam.

Pacno3naBath KkBajpaTHuHyl0 (yHKIMIO 1O (opMmyae, NPUBOAUTH IMPUMEPHI
KBaJpaTUYHBIX (GYHKLUUH U3 peabHOMN KU3HU, PU3HKH, TEOMETPHH.

Yuci0BbIE MOCIEI0BATEIbHOCTH U POrPeccHn
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Pacnio3naBath apu(MeTHUECKyI0 U TE€OMETPHUYECKYIO0 MPOrPECCHH TPH Pa3HbIX
croco0ax 3aJaHusl.

BBINONHATE BBIUUCICHUS ¢ UCIONB30BaHUEM (DOpMyIT N-TO YjaeHa apu(MeTHdeckoil u
TF€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4I€HBI MOCIEI0BATEIBHOCTA TOYKAMHU Ha KOOPIMHATHOM IIJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YWCIIOBBIMM IIOCJIEJOBATEIBHOCTAMH, B TOM 4YHCIIE
3aJjauu U3 peasibHON )KU3HHU (C UCIIOIb30BAHUEM KAIBKYIATOPA, HUPPOBBIX TEXHOJIOTHUI).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHnoBanue DJIeKTPOHHbIE
n/ pa3aesioB U TeM KOIM4ecTBO YAC0B (uudposBbie)
n NpOrpamMmbl o0pa3oBaTejibHbIE
pecypcsl
K II
Beero OHTPOJIb paKkTu
HbIe YyecKue
padoThbI padoThbI
1 Yucna 1 BEIYUCICHHUS. o5 5 1 bubmuoreka [JOK
ParmonanbsHbie yucia https://m.edsoo.ru/7f415b90
5 Anrebpanueckue 97 1 1 bubnuorexa [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 1 bubnuoreka [IOK
HEPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 1 bub6nuorexa [IOK
OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 1 0 bubnuorexa [JOK
000011eHNe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 6 4
YACOB I10 ITPOTPAMME
8 KJIACC
N HaunmenoBanue KounuectBo yacos DJIeKTPOHHBIE
[
pasesioB ¥ TeM Konrpoar Ilpakrunue  (uugposbie)
n/n Bcero
NMPOrpamMmmbl HbIe CKHe oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 Uucia 1 BEIYHCIIEHUS. 15 5 bubnunorexa LIOK
KBagparusle kopHU https://m.edsoo.ru/7f417af8
Uucna v BBIYUCICHUS. Eus OK
2 CrerneHs C HeIbIM 7 nosmoteka 1

https://m.edsoo.ru/7f417af8

IIOKa3aTejiIeM

12


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10

AnreOpandeckue
BBIPA)KEHUS.
KBanpathblil TpéxuieH

AnreOpandeckue
BBIPKCHUSI.
Anrebpandeckas 1po0b

YpaBHeHuUs U
HEPaBEHCTBA.
KBanpatubie
ypaBHEHUS

YpaBHeHuUs U
HepaBeHCTBa. CUCTEMBI
ypaBHEHUU
YpaBHeHus u
HEPaBEHCTBA.
HepasencrBa
Oyukuuu. OCHOBHBIE
MOHATHUSA

OyHkuuu. Yuciosbie
byHKIIUN
[ToBTOpEenue u
00001menune

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

9 KIIACC

Ne
n/
n

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

Yucna u BBIYUCIIEHUS.
JlericTBUTENbHBIC YHCTIA

YpaBHeHUS U
HEPABEHCTBA.
YpaBHEHUsI C OTHOU
[IEPEMEHHOMN
YpaBHeHUS U
HepaBeHcTBa. CHucTeMBl
yYpaBHEHUN

VYpaBHeHus u
HEpaBEHCTBA.

15

15

13

12

102

KoanuyecTBo 4acoB

Bcero

14

14

16

Kounrtpousn
HbIe
padoThbI

1

IIpakTuy
ecKue
padoThbI

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
https://m.edsoo.ru/7f417af8

bubnuoreka [IOK
https://m.edsoo.ru/7f417af8

bubnuoreka [{OK
https://m.edsoo.ru/7f417af8

bubnunoreka LIOK
https://m.edsoo.ru/7f417af8

bubmuoreka [{OK
https://m.edsoo.ru/7f417af8

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE
pecypchl

bubnmorexa LIOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edso0.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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HepaBencrtpa
5 DOyHKIUH

YucnoBble
[10CJIENOBATEIBHOCTHA

IToBTOpEHME,
000011IeHNE,
CHCTEMAaTHU3allH
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

15

18

102

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

bubnunorexa LIOK
https://m.edso0.ru/7f419d08

bubnunorexa LIOK
https://m.edso0.ru/7f419d08

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

» Anrebpa, 7 kiacc/ Makapsrae FO.H., Munmiok H.I'., Hemkos K.U. u apyrue; nmox

penakuuent Tenskockoro C.A., AkimonepHoe oomiectBo «M3marenbeTBo «IIpocBemeHmey

» AnreOpa, 8 kimacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; mox

penakuuent TensikoBckoro C.A., Akimonepnoe oomiectBo «M3marensctBo «lIpocBemenney

* Anrebpa, 9 kiacc/ Makapsrues FO.H., Munmiok H.I'., Hemkos K.1. u apyrue; nmox

pez[aKuI/Ieﬁ TensakoBCKOTo CA, AKI_II/IOHepHOG 06H_IGCTBO «31aTenbpCTBO «HpOCBeIJ_ICHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HTEPHET

ouonmmoreka [JOK
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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma y4deOHOro Kypca «Asredpa u Hayajga MaTeMaTHUYECKOTO aHaIH3ay
0a30Boro ypoBHs s oOyuatomuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEro o0IIero oopazoBaHusl, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUMN, IPEABABIAEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaguIMi poccuiickoro oOpa3zoBaHus. Peanmszamus mporpaMmbl 00€CrieYMBAET OBIAJCHUE
KJIIOYEBBIMHM KOMITETEHLIUSIMH, COCTABIISIOIIMMU OCHOBY Il CAMOPa3BUTHSI U HEIIPEPBIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYJIbTYPHOI'O, IMYHOCTHOTO U I103HABATEIbHOIO PA3BUTUSA
JTUYHOCTH O0YJarOIIHUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayana MaTeMaTUYECKOTO aHaJIW3a» SBISETCS OJHUM U3 Haubosee
3HAYUMBIX B MPOrpamMMe CTaplleil MIKOJbI, IOCKOJIbKY, C OJHONW CTOPOHBI, OH 00ECIIEYBACT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl M3y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpYyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHWE YYalUXCsi Ha YpPOBHE,
HEOOXOJMMOM JUII  OCBOGHHSI KYpcOB HWH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTU. B paMkax NaHHOro Kypca ydaluecsl OBJIAJ€BalOT YHUBEPCAJIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMyIHUPYET CBOU IOCTHIKEHHUS B MaTeMaTUYecKoi Gopme.

Kypc anrebppl um Hayaql MareMaTHYeCKOI'O aHajau3a 3aKjajblBacT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUSI 3aKOHAMU (U3UKH, XUMHUHM, OHOJOTHH, TOHUMAHHS OCHOBHBIX
TEHJCHIMH SKOHOMHKM U OOIIECTBEHHOM JKM3HHU, TII03BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOIHMAX, YBEPEHHO HCIIOJIB30BaTh UX B
MOBCEHEBHOH >KM3HU. B TOXe BpeMms oBiafieHHe aOCTPAKTHBIMU U JIOTMYECKH CTPOTMMHU
MaTEMaTUYECKUMHM KOHCTPYKLUSMHU Ppa3BUBAa€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTHUHHOCTH YTBEP)KJI€HHUS, MCIOJIH30BaTh 000OIIEHHE M KOHKPETHU3AIMIO,
abcTparvupoBaHHe M aHAJIOTHIO, (POPMHUPYET KpeaTUBHOE U KpUTHUECKOE MbllieHHe. B xoze
u3yueHHus anreOpbl M Hayajl MaTeMaTHYeCcKOro aHajgu3a B CTapUled IIKoJie YydJaluecs
MIOJIy4atOT HOBBIM ONBIT PEIICHUS MNPUKIAJAHBIX 337ad4, CaMOCTOSTEIBHOIO IOCTPOCHUS
MaTeMaTHUYeCKUX MOJeNel peajbHbIX CUTyallui M MHTEPIpPETalUu MOJTYYEHHbBIX pElIeHUuH,
3HAKOMSTCS C IMpUMEpaMHU MaTeMaTHYEeCKMX 3aKOHOMEPHOCTEM B MpUpOJe, HAyKe U B
HCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTUYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

Kypc o6nagaer 3HaunTeIbHBIM BOCTIUTATEIbHBIM MOTEHLIMAIIOM, KOTOPBII peaan3yercs
Kak d4epe3 ydeOHbII Marepuan, CIOCOOCTBYIOIIMKA  (OPMHUPOBAHUIO  HAy4YHOTO
MHPOBO33PEHHUS, TaKk M dYepe3 crHeuuduky y4eOHOH JesATeNbHOCTH, Tpedyromen
CaMOCTOSITEJIbHOCTH, AKKYpPaTHOCTH, IPOJOJDKUTEIBHOM KOHLEHTpAalUd BHUMAHUSA W
OTBETCTBEHHOCTH 3a IOJY4YE€HHBII pe3ynbTar.

B ocHoBe meTonuku o0ydeHus anredpe ¥ HayajlaM MaTeMaTHUYeCKOTo aHajlu3a JIEKUT
NeSITeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHajlM3a» BKIOYAET
CIIENYIOINE COAEPKATEIbHO-METOANYECKHUE JTUHUU: «Hucna u BbrauciaeHus», «OyHkunn u
rpadukn», «YpaBHeHMsI U HepaBeHCTBa», «Hauama MaremaTH4ecKoro aHaiuzay,
«MHoOXecTBa U JIorThkay. Bce OCHOBHBIE cofepKaTebHO-METOANYECKHUE JIMHUU HU3YYaroTCs
Ha MPOTSHKEHUHU ABYX JIET 00yUeHUs B CTapIICH IIKOJIe, ECTECTBEHHO JOTOJHSAS APYT Apyra u
IIOCTETIEHHO HAachIIIasiCh HOBBIMH Te€MaMu U pasjaenaMmu. JlaHHbI Kypc sBIsSeTCs
MHTETPATUBHBIM, ITOCKOJIbKY OObEIUHSET B ce0e colepKaHNe HECKOJIbKUX MaTeMaTHYeCKUX
JUCLUIUIMH: anreOpa, TPUTOHOMETPUsl, MaTeMaTHYECKHI aHanu3, TeopHst MHOKeCTB U ap. 1o
Mepe TOTO Kak ydalluecs OBJaJeBalOT BcE OoJiee MUPOKUM MAaTEMATHYECKUM alIapaToM, y
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HUX  TIOCJIeNoBaTeNbHO  (opMHpyeTcs U COBEpPUICHCTBYETCS  yMEHHE  CTPOUTh
MaTeMaTUYECKYyl0 MOJI€NIb pealbHON CUTYyalllH, NIPUMEHSATh 3HAHUS, MOJIyYEHHbIE B Kypce
«AnreOpa ¥ Hayala MaTeMaTHYEeCKOrOo aHaiuu3a», [Uisi PEeHICHHs CaMOCTOATEIhHO
chOopMyIUPOBAHHON MaTeMaTHYEeCKOW 3aJjaud, a 3aTeM HHTEepPIPETUPOBATh MOJYyUYEHHBIH
pe3yibTar.

ConepxkarenpHO-MeTOIMYECKAasT JIMHUS — «UuWcina ¥ BBIUMCICHUS»  3aBEpIIACT
(hopMUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YUCEN, KOTOpOEe OBUIO HAYaToO B
OCHOBHOI 1mkojie. B crapmeli mikosne ocoboe BHUMaHuE yrensercss (OPMHUPOBAHUIO
MPOYHBIX BBIYHUCIUTENBHBIX HABBIKOB, BKIIIOYAIOUIMX B C€OSl MCIOJIb30BAHUE PA3IUYHBIX
(dhopM 3amUCH JCHCTBUTEIHLHOTO YHCIIA, YMEHHUE PAIMOHAIBLHO BBIMOIHATH JACUCTBUS C HUMH,
JieNnaTh IPUKUJKY, OLICHUBATh pe3ynbTar. OOydaronmecs noiayyaroT HaBbIKK MPUOIMKEHHBIX
BBIUMCJICHUM, BBIMIOJHEHUS! ACHCTBHIM C YWCIIaMy, 3alMCaHHBIMU B CTaHIApTHOH ¢opme,
WCIIO0JIb30BAaHUSI MATEMAaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAXKECHUN.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YyeTCS HA MPOTSHKECHUH BCEro 0Oy4YEHUS B
CTapiield WIKOJIe, MOCKOJbKY B KaXIOM paslielie MPOrpaMMbl MPEIYCMOTPEHO pEIICHHE
COOTBETCTBYIOIIMX 3a7ad. OOyuaromniyecss OBIAJCBAIOT PAa3IMYHBIMH METOJAMH PEIICHUS
LEeNbIX, pPalMOHAIBHBIX, HpPPAMOHANBHBIX, IOKA3aTENbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUM, HEPAaBEHCTB U UX cucTeM. [lomyueHHble yMEHHs
WCIIOJIL3YIOTCS TIPH  WCCIEAOBaHUM (DYHKIMKA C TIOMOIIBIO MPOWU3BOJHOM, PEIICHUU
MPUKIAJHBIX 337a4 M 3a7ad Ha HaXOXKJIEHHWE HauOONBIIMX M HAUMEHBIIUX 3HAUYCHUUN
¢bynkun. JlanHas cofepskaTenbHas TMHUS BKIIIOYAeT B ceOs Takxke (HopMUPOBAHUE YMEHHIA
BBITIOJIHATH ~ pacu€Tel 1o  (GopmynaM, mpeoOpa3oBaHMsl  IENBIX, PalUOHAIbHBIX,
HUPPAMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUHM, & TAK)KE BBIPAKEHUU, COIEPKALIUX
cTeneHn W sorapudmel. brarogaps u3ydeHHIo anreOpanyecKkoro marepuana MPOUCXOIUT
JanbHeWIee pa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS — y4alluxcs,
(bopMUPYIOTCS HABBIKM JEAYKTHBHBIX PACCYXACHHH, pabOThl C CHMBOJBHBIMU (opMamH,
MIPEACTABICHUS 3aKOHOMEPHOCTEHN 1 3aBUCHMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Airedpa
npemiaraeT dOQPEKTUBHbIE HHCTPYMEHTBHI JUIsI PEIICHHsS] TMPAKTUUECKHMX M E€CTECTBEHHO-
Hay4HbIX 33]1a4, HarJIS,AHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK 3bIKa HAYKH.

CopepxarenpbHO-MeTOoUYeCKas! TUHUS «DYHKIIMH U TPaQUKU» TECHO MEePEIIeTaeTCs ¢
IPYTUMHU JIMHUSIMH Kypca, MOCKOJbKY B KaKOM-TO CMBICTE 3aAa€T IMOCIEI0BaTEeIbHOCTh
M3ydeHus Marepuana. l3yueHue CTENmeHHOHW, TMoKa3aTeNbHOH, JIorapudMHUUEeCKO U
TPUTOHOMETPUYECKUX (PYHKIIHMH, UX CBOMCTB U TpadUKOB, MCIONb30BaHHE (DYHKIUN s
pelieHrs 3a1a4 U3 APYrux y4eOHBIX MPEeIMETOB U peajbHOW KM3HM TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIM30M, TaK M C PEIICHHEeM YypaBHEHUW W HEpaBeHCTB. [lpu »TOM
OoJnpIlIoe  BHUMaHHUE yAensieTcss (HOPMHUPOBAHUIO YMEHHUS BBIpaxaTh (popmynamu
3aBHUCHMOCTH MEXIY pa3IMYHBIMU BEIWYMHAMH, KCCIENO0BATh IIOJYYCHHbIE (DYHKIUU,
CTpouTh X Trpaduku. MaTepuan 3TOH cojep)KaTeNbHON JIMHUK HAlelleH Ha pa3BUTHE
YMEHUW W HaBBIKOB, IIO3BOJIIONIMX BBIPAXKATh 3aBUCHUMOCTA MEXJY BEIWYHHAMU B
paznmuuHOl  (dopMme: aHATUTHUYECKOH, Tpaduueckoid © cioBecHOW. Ero wusydeHue
CHOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKpPETH3allM1, UCIIOJIb30BAHUIO aHAJIOTUM.

CopepxarenpHast suHuA  «Hawama  MaTemMaTHyeckoro aHajin3a»  IO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33]1a4, JOCTYITHBIX
0o0yJaromuMcsi, y KOTOPBIX TOSBISETCS BO3MOXKHOCTh HCCIIEIOBATh M CTPOUTH Tpaduku
GyHKIUH, OmpeneisTh WX HaWOOJNbIINE W HAUMEHBIIME 3HAUCHUS, BBIUUCISTH IUIOIIAIH
buryp u 0OBEMBI TeN, HAaXOOUTh CKOPOCTH U YCKOpeHus mporeccoB. JlaHHas
colepKaTesbHasl JMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IIOCTPOEHUS MaT€MaTHYECKUX
MoOJieliel pealbHBbIX CUTYallMi, HAXOXKICHHUSI HAWJIYYILIEro PEHIeHUs B MPUKIAAHBIX, B TOM
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YHCIIe COIMAIbHO-9KOHOMUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO
aHaJM3a CIIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (HOPMaNbHO-TIOTHYECKOTO U KPEaTUBHOTO
MBILIUIEHUS, (DOPMUPOBAHUIO YMEHHUH DPACIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TEXHHKE U WHckyccTBe. OOydarommecss y3HAIOT O BBIIAIOIIUXCS pe3yJbTarax,
MOJTYYEHHBIX B XOJIC PA3BUTHS MAaTEMaTUKU KaK HayKH, U UX aBTOpax.

ConepxatenbHO-MeTOAMYeCcKass JHHUA «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBAIICHA 3JEMEHTaM TEOPUU MHOXKECTB. TEOpETHKO-MHOXKECTBEHHBIC MPECTABICHUS
MPOHM3BIBAIOT BECh KypC HIKOJIBHOW MAaTEMAaTHUKH M NpeaiaraloT Hanboiee YHHBEPCAIbHBIN
S3BIK, OOBEIMHSIONINIA BCE pa3aeibl MATEMATUKHU U €€ TPUIIOKCHNH, OHH CBSI3BIBAIOT Pa3HbIC
MaTeMaTHYeCKue JUCIMIUIMHBI B enuHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTD
[IKOJIbHUKY TOHHUMATh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMaTHKH U
UCTIOJIB30BATH €0 JIISl BRIPAKEHUSI CBOMX MBICIICH.

B kxypce «Anrebpa m Hayaga MaTeMaTH4eCcKOro AaHAIM3a» IPUCYTCTBYIOT TaKKe
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIE MpPHU3BaHBI CHOPMHUPOBATH HABBIKU
MOCTPOCHHSI MOJIEIEH pEalbHBIX CHUTYallMid, WCCIECIOBAHUS STHX MOJENEH C MOMOIIBIO
ammapata anreOpbl W MaTeMaTHYeCKOro aHalu3a M WHTEPIPETaldd  IOJyYSHHBIX
pe3ynbraTtoB. Takue 3a1aHus BIUIETEHBI B KAXK/IBIH M3 Pa3ZeoB IPOrpaMMBL, TOCKOJIBbKY BECh
MaTepuall Kypca IIHPOKO MCIOIB3YeTCs Ui PElIeHHs MPUKIAAHBIX 3amad. [lpu pemenun
peambHBIX TPAKTUYECKUX 33734  ydalluecs pPa3BHBAIOT HAONIONATENBbHOCTh, YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HMCIIONB30BATh aHAJIOTHIO, 0000maTe u
KOHKpETH3UpoBaTh npodiemy. JlesrensHOCTh MO0  (HOPMHPOBAHHIO HABBIKOB PELICHUS
MIPUKIIAJHBIX 337]ad OPTaHU3YeTCsl B MPOLIECCE N3YUEHUS BCEX TeM Kypca «Anredpa u Havyana
MaTEeMaTHIECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM TutaHe Ha W3y4YeHHE Kypca anreOpbl W Hadal MaTeMaTHYecKoro aHalu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 vaca B Hepento B 11 knacce,
BCETO 3a JiBa roja ooydenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia v BbIYUCTICHUSA

Panmonanehpie  uyucna. OOBIKHOBEHHBIE M JIECATUYHbIE JApOOU, MPOLEHTHI,
OeCKOHEeUHbIe MEepHOJMUECKUue Ipodu. ApudmeTnyeckue oOnepanuyd ¢ palroHaIbHBIMU
qucIaMy, IpeoOpa3oBaHusl YMCIOBBIX BblpakeHui. [Ipumenenue apoOeil U MpoueHToB i
penieHus NPUKIAAHbIX 33]1a4 U3 PA3IMYHBIX OTPACIIEH 3HAHUN U PEAIbHOW KU3HMU.

JlelicTBuTENBHBIE UKcla. PaimonanbHbIe M UppalioHaIbHBIC Ynciaa. ApupMETHISCKHE
Olepaluu ¢ JIeHCTBUTENbHBIMU uuciaMu. [IpuGnuxkEHHbIE BBIYMCICHHSA, IpaBHIIA
OKPYIJVICHUS, IIPUKUIKA U OLICHKA PE3YJIbTATA BBIYUCICHUN.

Crenens ¢ nenbiM nokasareneM. CtanmapTHas (opma 3amucH TeHCTBUTEIIBHOTO YUCIIA.
Hcnonb3oBanue mnonaxonsmend (opMbl 3amuCcH  JIEHCTBUTENBHBIX YHCEN JJS pPEeUIeHHs
MIPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOH cremenu. JlelicTBusi ¢ apupmMeTHndecKuMU
KOpHSIMHM HATYPaJIbHOW CTEIEHH.

CuHyc, KOCHMHYC U TaHIEHC YHCIOBOTO apryMeHTra. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHMCIOBOTO apryMEHTA.



YpaBHeHHsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI.

VYpaBHeHue, KOopeHb YypaBHeHHs. HepaBeHcTBO, pelleHne HepaBeHCTBA. Merton
HMHTEPBAJIOB.

Pemienue nenpix U ApoOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Peurenne nppatioHanbHBIX YpaBHEHUN U HEPABEHCTB.

Perenne TpuroHOMeTpUYECKUX YPaBHEHUM.

[IpuMeHeHHe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUUYECKUX 3a1a4 U 3a/1a4 U3
pa3nu4HbIX 001aCTE HAYKH U peaIbHOM KU3HH.

DOYyHKUMH U TPaPUKH

OyHK1uA, crnocoObl 3amaHus (QyHkmuu. ['paduk ¢yHknuu. B3anmHO 00paTHBIC
GbyHKIHN.

OOnacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yakmuu. Hymm ¢ysaknum.
[TpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast GyHKIHS ¢ HATYpallbHBIM M LIEIbIM Noka3aTteneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

Tpuronomerpudeckass OKpPY>KHOCTb, ONpEACICHHE TPUTOHOMETPUUECKHUX (DYHKITHIA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajams3a

[locnenoBarenbHOCTH, CIOCOOBI  3aJaHusd  IocienoBarenbHOCTE. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reomeTrpuueckas mnporpeccuu. beckoHeuHo —yObIBaromias
reomerpuueckass mnporpeccus. Cymma OeckOHeYyHO  yOBIBarolled TeoMeTpHuYecKon
nporpeccuu. @opMmyiia CIOXKHBIX IPOLEHTOB. Mcnosb3oBaHUE IPOrpecCUM I PELICHUS
peanbHBIX 3a/1a4 IPUKJIAJHOIO XapaKrepa.

MHoxkecTBa M JTOTHKA

MHoxecTBO, omnepanuu Haa  MHOxecTBamMH. Jluarpammbel  Diinepa—BenHna.
IIpuMeHeHHne TeOPETUKO-MHOKECTBEHHOIO allapara s ONUCAHUs PeaJbHbIX MPOLIECCOB U
SIBJICHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamera «MaTemaTHKa» T0JKHO 00eCreurBaTh JOCTUKEHUE Ha
YPOBHE CpEIHEro OO0IIero o0pa30BaHUS CIEAYIONIMX JIHYHOCTHBIX, METAlpPEeIMETHBIX U
MPeIMETHBIX 00Pa30BaTEIbHBIX PE3yIHTATOB:

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrpaMMbl yueOHOro npenmera «MaremaTHka
XapaKTepU3yIOTCA:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTHIO TPAKIAHCKON TMO3UIHMKA O0YYarOmEerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCHICKOrO OOIEeCTBa, MPEACTABICHHEM O MaTeMaTHYeCKHX
OCHOBaxX (PYHKIMOHHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHUHN, MPOLEAYp TIPakJaHCKOTO
obOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICUCTBOBATh C COIMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKLIHAMU U HA3HAUCHUEM.

ITatpuoTrdeckoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTBIO POCCHICKON TPaKAaHCKON WIEHTHUYHOCTH, VYBaXEHUSA K
MpOILLJIOMY H HACTOSILIEMY POCCUUCKOM MaTeMaTHUKHU, LEHHOCTHBIM OTHOLIEHUEM K
JOCTHMKEHHUSIM POCCUUMCKHUX MATEMaTUKOB W POCCUHMCKOM MAaTeMaTUYECKOW IIKOJIbI, K
HCIIOJIb30BaHUIO THX JOCTH)KCHHUH B IPYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

OCO3HAHHMEM J[yXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, O3TUYECKOTO TIIOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAayKH U IESITEIbHOCThIO YYEHOTO; OCO3HAHUEM JIMYHOT'O BKJIaja
B IIOCTPOCHHUE YCTOMYHUBOTO OYaYIIETO.

OCTETHYCCKOEC BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHMEM K MHUpPY, BKJIIOYas ACTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3adad, PEHICHWH, pPacCYXICHHH; BOCHPHUMYHBOCTBHIO K
MaTeMaTUYECKUM aCTEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCHUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYCCKUE 3HAHHS B HHTEpecax
3JI0pOBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe uTaHue, cCOATAHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIbIXA, peryispHas Guandeckas
AKTUBHOCTb); (U3MYECKOTO  COBEPIICHCTBOBAaHUS, TPH  3aHATHSIX  CIIOPTUBHO-
03/I0POBUTEILHOM JESITEIIbHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTH TPY0JII00US; HHTEPECOM K Pa3ITUYHBIM
chepam mpodecCHOHATBHONW  JESATEIBHOCTH, CBA3aHHBIM C MaTreMaTHKoW u  eé
MPWIOKCHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymer mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIJIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHUeCcKoMy OOpa30oBaHUI0 M CaMOOOpPa30BaHUIO HAa TMPOTHIKEHUU BCEU IKHU3HH;
TFOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B PELICHUWU MPAKTHUYECKUX 3a7a4 MaTeMaTHYeCKOMN
HaIpaBJIEHHOCTH.

DKOJIOTUYECKOE BOCITHTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKONW KYNIbTYpPbI, IOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOAHOW U COLMAIBHOM Cpelbl, OCO3HAHUEM
I00ABHOTO  XapaKTepa dSKOJOTMYECKUX MpoOJieM; OpUEHTalMel Ha TpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM IS pEIIeHUs 3a7ady B O00JacTH  OKPYXKaIoIIeW Cpenpl,
MJITAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM I OKPYKAIOIIEH Cpe/bl.

[leHHOCTH HAay4YHOTO MMO3HAHMUS:

c(hOPMHUPOBAHHOCTHI0 MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKd W OOIIECTBEHHOW MPAKTUKH, NMOHMMAaHUEM MAaTeMAaTHYeCKOW HAayKH Kak
chepbl YenoBEUYEeCKOW MEeATEIBHOCTH, JTaloB €€ pPa3BUTHS W 3HAYUMOCTU ISl Pa3BUTH
UMBWINA3AIMU; OBJIAJICHUEM SI3BIKOM MATEMATHKA M MaTeMaTH4eCKOW KyJIbTypoH Kak
CPEICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOSKTHYIO U MCCIIEOBATEIHCKYIO
NEeATEeTbHOCTh MHANBUIYATEHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yiabTaThl  OCBOEHHS  MPOrpaMMbl  y4yeOHOro  IMpeaMmeTra
«MaremMaTHKa» XapaKTepU3YIOTCSl OBJAJCHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHLIMU
0eticmeusMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OEUCMBUAMY,  YHUBEPCATbHBIMU
Ppe2yIamugHbIMU OeUCmEUsIMU.

1) Vuueepcanvnvie nosmasamenwvhvle Oeticmsus, obecneuusaiom @Gopmuposanue
0a306bIX  KOSHUMUBHBIX  NPOYECCO8  00YUaArWUxXca  (0ceoeHue Memooo8 NO3HAHUSA
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OKpYJcaoujeco Mupa, HnpUMeHeHue JL0SUYeCKUX, UCCLe008amenbCKux onepayull, yMeHuil
pabomamb ¢ ungopmayueli).
ba3oBbie nornueckue NeMCTBUS:

BBIBIATH M XapaKTEepU30BaThb CYLIECTBEHHbIC IIPU3HAKK MaTEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIIGHWH  MEXAy MOHATUAMHU;  (OPMYIHUPOBATH
OIpeJIeJIEHUs] NIOHATUH; YCTaHAaBIUBAaTh CYIECTBEHHbIN NMPU3HAK KJacCH(UKALNY,
OCHOBAHUS AJIs1 0000ILEHHs ¥ CPAaBHEHMsI, KPUTEPUU IPOBOIMMOI0 aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIUPOBaTh U MPEOOPA3OBHIBATh CYXKACHUA: YTBEPIUTEIbHbIE
U OTpULIATEeNbHbIC, €IMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIC,

BBIABJIAT MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IIPOTUBOPEYHUS B
¢dakTax, AaHHBIX, HAOMIOACHUAX W YTBEPKACHUAX; MpeAjaraTb KPUTCPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEYUI;

JienaTh  BBIBOABI C  HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VMHJYKTUBHBIX YMO3AaKIOUEHUN, YMO3aKJIIOUECHNUHN 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSATENIBHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(npsiMble U OT IPOTUBHOIO), BBICTpaUBaTh apryMEHTAlIMIO, IPUBOUTh IIPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHbBIE CYKJICHUS U BBIBObI;

BBIOMpATh CIIOCOO permieHust yueOHOHM 3amaun (CpaBHHUBATh HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh HaubOoyiee MOAXOMAMMM ¢ Y4€TOM CaMOCTOSITENIBLHO
BbI/IEJICHHBIX KPUTEPHUEB).

bazoBrie ncciaenoBaTeaIbCKUE ACHCTBUS:

WCIOJNB30BAaTh  BOMPOCHI KAaK  HCCIEAOBATEIBCKUH WHCTPYMEHT MO3HAHUS;
¢dbopmMynHpoBaTe  BOMPOCH,  (pUKcHpyIOIIME  MPOTHBOpEYHe,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMUpOBaTh THIIOTE3Y, apryMEHTHPOBATh
CBOIO MTO3UIINI0, MHEHHE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHWPOBAHHBIN HKCHEPUMEHT, HCCIIEJOBAaHHUE I10
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBeKTa, SBJIEHUS, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIY 00bEKTaMH, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSITENIbHO  (pOopMynUpOBaTh OOOOIIEHUS UM BBIBOABI IO  pe3yjibTaTaM
OPOBEAEHHOTO  HAOMIOAEHUS,  HCCIEIOBAaHMSA, OIEHUBATh  JIOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

MPOTHO3UPOBATh  BO3MOKHOE pa3BUTHE Ipolecca, a TakKe BBIIBUTATh
MIPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

2)

BBISIBIIATH J€(PUIUTHI HH)OPMAINH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC
U AJIs PEeLEHUs 3a7a4u;
BbIOMpaTh WHGOPMALMIO M3 HMCTOYHUKOB DPA3MUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUJOB U (HOpM
MIpe/ICTaBJICHMUS;
CTPYKTYpUpOBaTh HWH(POPMALIMIO, TMPEJICTaBIATh €€ B pa3IMYHbBIX (opMax,
WJUTIOCTPUPOBATH T'pauuecKH;
OLICHHMBATh HAJAE&KHOCTh MHPOPMAIMU MO CaAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM
KpPUTEPUAM.

Yuueepcanvhovie KOMMYHUKAMUGHbIE oeticmeus, obecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABBIKOB 0OVUAIOUJUXCSL.
OO01enue:

BOCIIPUHMMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJIIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMS B YCTHBIX
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M TMCBMEHHBIX TEKCTaX, /JaBaThb TMOACHEHHWS 110 XOAYy pELICHHs 3a/Jayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pPe3yJIbTaT;

e B X0/A€ OOCYXIEHHS 3a/laBaTh BOIPOCH IO CYIIECTBY OOCYXAAa€MOW TEMBI,
npoOJeMbl, pemaeMoil 3aJa4yd, BbBICKAa3bIBaTh HJICH, HAICJICHHBIE HA TIOMCK
pEILIEHNUs; COIIOCTABIATh CBOU CYXKIEHHUS C CYKICHUSMHU JPYIMX YYaCTHUKOB
nuanora, oOHapyKUBaTh PA3IMYUE U CXOJACTBO IMO3ULHUN; B KOPPEKTHOH (opme
(GbopMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

® [PEJICTaBIATH pe3ylbTaThl PpEUICHUS 3a/ayd, OJKCIEPUMEHTAa, HCCIEI0BaHMUS,
MPOEKTa; CAaMOCTOATENBHO BBIOMpaTh (opMarT BBICTYIUICHHS C YYETOM 3aaay
MPE3CHTAIH U OCOOCHHOCTE! ayJAUTOPUH.

CoTpyaHUYECTBO:

® [IOHMMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHIUBUAYAIBHON PabOThI
IpU pelleHWH Y4eOHBIX 3a/Jay; NPUHUMATh LEJIb COBMECTHOW JeATeIbHOCTH,
IUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW palOoThl, pacHpenesiarh BUIbl padoT,
JIOTOBApPUBATHCS, OOCYXKJaTh MPOIECC W pe3yibTaT padoThl; 0000maTh MHEHUS
HECKOIBKHUX JIFO/ICH;

® yYacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (00CYXkJeHUS, OOMEH MHCHHIA,
«MO3TOBBIE IITYPMBI» U UHBIEC); BBITIOJIHITH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH
CBOM JICHCTBHUS C APYTMMH WICHAMH KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaAa
B O0mHUHA MNPOAYKT MO KpHUTEpPUSM, CHOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aUMO/ICHCTBUS.

3) Vuusepcanvuvie pezynamugHwvle Oelicmgus, obecneuugaiom  Gopmuposanue

CMBICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIAThH IUIAH, QITOPUTM PELIEHUS 3aJaud, BEIOMpaTh CIOCO0 peleHus ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM HHpopManuu.

CaMOKOHTpOJIB:

e BIAJCTh HABBIKAMH [O3HABATENbHON pedIeKCHH KaK OCO3HAaHHWS COBEPIIAaeMbIX
JNEHUCTBUI W MBICIUTENBHBIX TMPOIECCOB, MX PE3yNbTAaTOB; BIAAETh CHOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U PE3yJIbTaTa PEIICHUs] MaTEMaTHYECKON
3a/1a4u;

® TPEIBHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHHH 3aJa4yH,
BHOCHUTbH KOPPEKTUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

® OIEHMBaTh COOTBETCTBHE pe3yJbTaTa LETU M YCIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHSI WU HEJIOCTIKEHUSI Pe3yNbTaTOB NEATEIbHOCTH, HaXOIUTh OIIHOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIbTATHI

OcBoenune yueOHOTo Kypca «Anredpa 1 Havyajla MaTeMaTUYECKOTO aHaIn3a» Ha YPOBHE
cpeaHero oOmero o0pa3oBaHHMs JOJDKHO —oOecrneyuBaTh JOCTHIKEHHE — CIETYIOLINX
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

10 KJIACC

Yucia v BbIYUCTICHUA

OnepupoBarh MOHATUSIMH: PALIMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
necsiTuuHas ApoOb, MPOLEHTHI.

BoimonuATe apudmeTHUecKkue Omepaluyd C pPalUuOHAIBHBIMU M JIEHCTBUTEIBHBIMU
YUCIIAMH.



BeimonHATe npuOnMKEHHbIE BBIYMCIECHUS, UCHOJb3Yysd MpaBWiIa OKPYIJICHMs, J€J1aTh
MIPUKUAKY U OLIEHKY pPe3yJbTaTa BBIYMCICHUH.

OmnepupoBaTh MOHATHSAMHU: CTENEHb C IIeNBIM IIOKa3aTesleM; cTaHjaapTHas (opma
3allUCH  JCWCTBUTENBHOIO YHCIA, KOPEHb HATypPaJbHOM CTEIEHM; HCIOJIb30BaTh
HNOJIXOASNIYI0 (POPMY 3alMCU AEHCTBUTEIbHBIX YMCEN ISl PEIIeHUs MPAKTUUYECKUX 3a/1ad U
IIPEICTABICHMS] JTAHHBIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TAaHIEHC IIPOM3BOJBHOIO YIJIa;
UCIOJIb30BATh 3aIIMCh IIPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh  MOHATUSMHU:  TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO;  LIEJIOE,
paloHaIbHOE, HPPALMOHAIBHOE  ypaBHEHUE, HEPABEHCTBO;  TPUIOHOMETPUYECKOE
YPaBHEHHE;

BeimonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUH W pelarhb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHATe npeoOpa3zoBaHus LIEbIX, PAIUOHATIBHBIX U UPPALMOHATIBHBIX BbIPAKEHUN
U pelaTrb OCHOBHBIE THIIBI LENbIX, PAlUMOHAIBHBIX W MPPALMOHAIBHBIX YPABHEHUM U
HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS U HEPABEHCTBA Ui PELLIEHUs MaTeMAaTUYECKUX 3a/a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HAyKH U pealibHOM JKHU3HH.

MogenupoBaTh peajbHble CUTyallUM Ha s3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHUIO 3a/ayd, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
HCII0JIb30BaHUEM amrapara aareOpbl.

DOyHKkUUH U rpaguKu

OnepupoBaTh MNOHATUSAMM: (DYHKIMS, cHnocoObl 3agaHus (QyHKIMM, OOJIACTb
OIpeJieNIeHUs] U MHOXKECTBO 3HaueHUH (QyHKIuM, rpaduk (QyHKIUH, B3aUMHO OOpaTHBIE
GbyHKIIH.

OnepupoBaTh MOHATHSAMH: UYETHOCTb W HEYETHOCTb (PYHKUMH, HYIM (QYHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky GQyHKIMHA U1 peleHns: ypaBHEHUH.

CTtpouTth U YMTaTh TpaQUKH JIMHEHHON QYHKIIUH, KBaIPaTUUHON (YHKIIUH, CTEIEHHOM
(YHKIMH C LIETbIM TTOKa3aTeNIEM.

Ucnons3oBarh rpaduku PyHKIUN 151 KCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEN TPH
pelIeHNH 33134 U3 APYIUX y4eOHBIX NMPEeIMETOB M PealbHOM *KU3HU; BeIpaXkaTh (GopMyIaMu
3aBUCHUMOCTH MEKY BEITUUMHAMM.

Havyana maTeMaTu4eckoro anajaimusa

OnepupoBaTh MOHATHSIMH: IOCIEI0BATENIbHOCTD, apuMeTHUecKas U TeoMeTpudecKas
IIPOrPECCUHN.

OnepupoBaTh MOHATUSAMH: OECKOHEUHO YOBIBaroIlasi reoMeTpudeckas Iporpeccus,
CyMMa OECKOHEYHO yObIBaloIell TeOMETPUUYECKON MTPOrPECCU.

3a/iaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATENIBHOCTEN U TPOTPECCUI AJIsl PEILIEHUS PEATIbHBIX
3a]1a4 NIPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBarh NOHATHSIMH: MHOXECTBO, ONE€paIlH HaJ] MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT s ONMCAaHUSA PEabHBIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUEOHBIX TPEIMETOB.

OnepupoBarh NOHATUAMU: ONPENEICHHUE, TEOPEMA, CICACTBUE, TOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N DJIeKTPOHHbIE
°
/ HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n
NPOrpamMmbl Kosau4yectBo yacos o0pa3oBarteib
n

HbI€ pecypchl

Kontpo IpakTn
Bcero  abHBIE YyecKue
padoTshI padoThI

MHoxecTBa pallMOHAIBHBIX U
EACTBUTEIBHBIX YKCEIL. 14 1 1 OounobanoTexka
PanvonaneHbIE ypaBHEHMS U HOK
HEpaBEHCTBA
Oyukuuu U rpadpuku. CTeneHs ¢ 6
[eJIBIM TIOKa3aTesieM
Apudmernaeckuit KopeHb N—0if SubmoTexa
creneHu. MppanuoHaabHbIe 18 1 1 110K
ypaBHEHUS U HEPABEHCTBA
Dopmytet Ooubanoreka
TpUroHomeTpun. TpuroHoMerpuyueck 22 1 1 110K
ue ypaBHEHUS
[TocnemoBaTeIbHOCTH U TIPOTPECCHH 5 oubmotera

HOK
[ToBTOpenue, 06001IeHNE, 3 1
CUCTeMaTH3aIvsl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 68 4 3

I[TPOT'PAMME

YYEBHO-METOJIMYECKOE OBECHEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI U151 VUEHUKA

Matemaruka : anreOpa 1 Havyana aHanuza, 10-11 kiaccbl, 6a30BbIi U yriyOnEHHBIN YPOBHHU.
yuebHuk. ABtopsl: III.A. Anumos, FO.M. Konsirun, M.B. Tkauésa. H.E., ®&énoposa, M.1.
abyHnun

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIAIIUP®POBBIE
OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET bubnuotexa
NOK

10



	алгебра_7-9 класс 
	алгебра_10 класс



