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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHue IPyrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TaK ¥ TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl IPOJOKEHNU 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpakKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOLIECCOB B TNPUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHUS U KAYECTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
asreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpsl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYaroIIMXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3allulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JEATEIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELIEHUE 3aJad  SBIsIeTCs — pealu3auuei
JeSTEIbHOCTHOIO ITPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammsl yueOHOro Kypca «Anaredpa» sl OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKHe JTuHUM: «Hucna u
BBIUUCIICHHS», «AJNTreOpandecKkue BBIPAXEHUSN», «YPaBHEHHS M HEPaBEHCTBA», «DYHKIHN.
Kaxxnas u3 3TUX cojepkaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4eHHsl Kypca, B3aUMOJICHCTBYS ¢ IpYTMMHU €ro JIMHUSAMH. B xone n3yueHus yuebHOro kKypca
00yJaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy yueOHOro Kypca «Asredpay» BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTeMaTHYeCKOIro
a3bika. CojiepKaTebHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTo Kypca «Amredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIICHHUS,
(OopMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX i MOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBLHBIMU YHCIIAMU,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTEILHOM YHCIE. 3aBEepIIEHHE OCBOCHHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepkanue JBYX aireOpamvecKkux JHHUH — «ANTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHHIO y  OOydaroImIUXCs
MaTeMaTUYeCcKOro arnmapara, HEOOXOAMMOIo /Jis pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yuyeOHbIM  MaTepuajq TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAUEHUE MAaTeMaTUKH Kak S3bIKa Ul MOCTPOCHMS] MaTeMaTHYECKUX MOJIENeH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHWE HABBIKAMU JIEIYKTHBHBIX pPACCYXKICHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUM 0 PyHKIMAX KaK BaKHEHIeH MaTeMaTH4ecKON MOZIENIH Ul ONUCAHMS
U HCCIIeIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae u odmectse. V3ydyeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wusydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3fielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnrebpanyecKue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucsia v BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoleilt K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAJOYNBAHUE PALlMOHAIBHBIX
yncen. Apudmernyeckue AEUCTBUS C pallMOHAIbHBIMU YMcIaMH. PerieHne 3anad U3 peanbHOU
NPaKTUKU Ha 4acTu, Ha ApoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, Mpeodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTIpe/IeNICHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3a7jaul HA MPOLIEHTHI, pEUIEHUE 33]a4 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATypaJIbHbBIX YUCEI.

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

Auredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKEHUS C NMEPEMEHHOMN. JlOMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. IIpencraBieHre 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Boruncnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PAaBHbIE
BBIpaXXEHUsI, TIpaBUJIa MPeoOpa3oBaHUs CyMM U MPOM3BEIEHUI, MpaBUiia PacCKpbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaAJIbHBIM I10Ka3aTeIEM.

OpnHounenbl 1 MHorouwieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHUsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.



JluHeitHoe ypaBHEHHE C OJIHOW TMEPEMEHHOW, YHUCIO0 KOpPHEW JMHEMHOTO YpaBHEHWS,
pellieHue JIMHEWHBIX ypaBHeHUI. CocTaBi€HHE ypaBHEHHUH IO YCIOBHUIO 3agaud. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHUU ¢ JByMsl NEpPEeMEHHBbIMH. PelieHune cuctemM ypaBHEHUH CIOCOOOM IMMOJICTaHOBKHU.
[TpumMepsl pelieHns: TEKCTOBBIX 3ajayu ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha mpsmoi. UucioBele NpoMexyTKu. PaccrosiHue Mexay IByMms
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3aaaHHbIX (Qopmyinamu. YrteHue rpadpukon
peanbHbIX 3aBucuMocTel. [lonatue Qynkuuu. [padux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas ¢yukums, e€ rpaduk. ['paduk Gynkumu y = |X|. ['padudeckoe perieHre THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.

8 KJIACC

Yuca U BIYUCIEHUSA

KBagparueiii kopeHp u3 uucina. [lonstue 00 wuppanuoHanbHOM 4YHcie. JlecsaTuunbie
npuOIKEeHUs UppalMOHaIbHBIX uncen. CBolcTBa apuMeTHYecKuX KBAJAPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUW U BbIYMCICHUSAM. JlelicTBUTEIbHBIC
qyucia.

Crenens c 1eJIbIM TTOKa3ateneM U e€ cBoicTBa. CTaHaapTHas 3aluCch YHCIIA.

AuredpanyecKkne BbIPaKeHUs

KBaapatHblil TpEXUsieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoi Jpobu. CroxeHue,
BBIYUTAaHUE, YMHOXXCHHE, JEJCHUE alreOpanyeckux ApoOeit. PammoHanbHble BBIpAXKEHUS U HX
npeoOpazoBaHue.

YpaBHeHHUs! M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHM, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. [Ipocreiimme apoOHO-
paloOHaIbHbIE YPaBHEHHS.

['padmyeckas MHTepIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [IpumMepbl pelieHuss CUCTEM HENMHEHMHBIX ypaBHEHUM ¢
JIBYMSI TI€PEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOoCHIIBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OAHOW mnepeMeHHOU. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gynkuuu. OOMACTh OMpEENICHNUs U MHOXKECTBO 3HaueHUH (yHKIUU. CrocoOsl
3ananus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsr rpagukon
GYHKIHHA, OTPAKAIOIINX PeaTbHBIE TIPOIIECCHI.



@OyHKIMK, ONMCHIBAIOIINE MPSAMYI0 M OOpaTHYIO MPOIOPIHOHAIBHBIE 3aBUCHMOCTH, WX
rpadukn. @ynxipn y = X2, y = X3, y = VX, y=|x|. 'padudeckoe pemmenne ypaBHEHHIT H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCJICHUSA

PanyonaneHble yKcia, UppalMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENBHBIC 4YHCIA KaK OCECKOHEYHBIC
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHUs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEpaBEHCTBA

JIuneiinoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIIUXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIUMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENECHEU
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHeHUH.  PeleHume — TEKCTOBBIX — 3ajay
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ OBYyMs MEpPEMEHHbBIMU U ero rpaduk. Pemenue cuctem IBYX JHMHEHHBIX
YpaBHEHUN € JBYyMs II€pEMEHHBIMU. PeleHne cucTeM JByX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanns CUCTEMbl YpaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienve JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PerieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBangpatnunas ¢ynkius, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0OCb CHMMETPHH MapadoIIbl.

I'padukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

[ToHsiTHE YMCITOBOM IMOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dopmynoit u popmysoit N-ro wieHa.

Apudmerndeckass M reomerpuueckas —mporpeccud.  DPopmynbl  N-TO  4ieHa
apu(QMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4jieHOB apU(PMETHUECKON M TeOMETPUYECKONW MpOrpeccHil TOYKaMu Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH ILIKOJIbI, K UCIIOJIb30BAHMIO 3THX JIOCTHIKEHUHN B APYTUX HayKaxX U MPUKIIATHBIX
chepax;

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

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEeITHON Npo(ecCHOHANBHOM AeITeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MHPHUPOAbI U O0OIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM II03HAHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pa3a U3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpHEHTallel Ha NMpUMEHEHHe MaTeMaTHYeCKMX 3HAHUM JUIsl pelieHus 3ajaad B o0jacTu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’KAaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;



8) aganTanus K U3MEHSAIOIMMCS YCJIOBUAM CONUAIbHON U NIPUPOAHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO0, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJIbHBIC y‘leﬁl—lble JelcTBUA

Ba3oBble 1ornyeckue AelicTBus:

® BBUIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(UKaLMU, OCHOBAHUS AJis1 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHs B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX, Ipeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEeMAaTHYECKUX YTBEpXKJIEHHM (mpsiMble U OT
IPOTHBHOTO), POBOJUTH CaMOCTOSITENIbHO ~ HECIIOKHBIE  JI0KA3aTesIbCTBa
MaTeMaTHYecKuX (PAKTOB, BBICTpPAaUBATh AaApryMEHTAIUIO, NPUBOIUTH IMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® [UCMOJb30BATH  BONPOCHl KAk  HCCIEJOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTAHABJIMBaTh MCKOMOE M JaHHOe, (OopMUpOBaTH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaMm
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB M 0000IICHHMIA;



IMPOrHO3UPOBATHE BO3ZMOXKHOC pa3BUTHUEC IPOLECCCA, 4 TAKIKEC BbIABUIaTh IIPEAIIOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMPATh, aHAJTU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIMK 110 KPUTEPUSAM, NPEATIOKEHHBIM YUUTEIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMH U LEIIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHMs 10 XOJy PELIeHMs 3a/1a4l, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pemaemMoi  3amayd, BBICKAa3bIBaTh WJEW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
COIIOCTABJISATh CBOM CYXAEHUS C CYXKICHMAMU JApPYrUX YYacTHHUKOB JIMANOra,
0oOHapyKUBaTh Pa3IMuue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMyrupoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIEOBAHUS, MPOCKTA,
CaMOCTOSITENIFHO BBIOMpAaTh (hopMaT BHICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAuTOpUH;

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
NPY PEIICHNN YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSIT€IbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, OroBapUBaThCS, OOCYKAATh MPOLECC W
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpYNHoOBBIX (opMax paboTsl (0OCyXAeHHS, OOMEH MHEHHUSIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KAueCTBO CBOETO BKJIA/a B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH, ANTOPUTM pelIeHUs 3agaud (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS MpOIlecca M pe3ylibTaTta perieHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3yNbTaTa ACATEILHOCTH IIOCTABICHHOMU LIEJIM U yCIOBHSIM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OydYarolIMiics TMONYYHUT CIEAYIOLUIUME IpEeIMETHBIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCICHHUS 3HAUYCHWH JPOOHBIX BBIPAKCHHU, COACPIKANIMX OOBIKHOBEHHBIC W
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/a4d, CBS3aHHBIE C OTHOLICHUEM BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb30Bathk anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YMHOXKEHHE OJHOYICHAa HAa MHOTNOWIEH M MHOIOYIEHAa HAa MHOTOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBISATh Pa3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM 0OIIero MHOMKHUTENS, TPYNIHMPOBKHU CIaraeMbIX, MPUMEHEHHUs (POpMyN COKpaIIEHHOTO
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWia Mepexoaa OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepbI Map YUCEI, SBJIAIOLINXCS PEIIEHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHMH C JByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW HpPSIMOH TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpeACTaBiICHUsS M aHANW3a UHPOPMALUU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayaJbHBIE NPEIACTABJICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHMCEN JUIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BHIIOIHATH TPe0Opa3oBaHUsl BEIPaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIMOJHATh MPeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€TIbIM MTOKa3aTeIeM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUs BBIPAKEHUNW I pEHICHUs pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHEM TIpadUUecKuX TMpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).



[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3amadyrl K e€ anreOpandeckod MOJeNu C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHON TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPENeIiATh 3HAYeHHWE (QYHKIMU T0 3HAYCHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kI, y = x2, y = x3y = |X|, Y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KJjacce OOydarOUIMiCsS MOJYYUT CJCIYIOIIUE TPEAMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENeHel C HEeNbIMUA NOKa3aTeIsIMA U KOPHEH, BBIYHUCIIATD 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JIGHCTBUTEJIBHBIC YHUCIIA, BBIMOJIHATH MPHUKUAKY pe3yJibTaTa BBIYHUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHBIE YypaBHEHWs, YpPaBHEHUS, CBOIIIIMECS K HHM,
npocTelme ApoOHO-PaMOHANIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
crcTeMa YpaBHEHUH pelIeH s, €CJIM UMEET, TO CKOJIBKO, U ITpoYee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB Ha YMCIOBOW TPSIMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOM MI0CcKOCTH TpadukoB GpyHKImi Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAYEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOICTBA

G YHKIIHA.



Crtpouts M nM300paXkaTh CXEMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(METHUECKYI0 M TEOMETPUYECKYI0 MPOrPECCHU MPH Pa3HBIX CIOcCO0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemates 3amaun, cBA3aHHBIC C YHCIOBBIMHU IOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aa4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl 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.edso00.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATS! H rpauicH. PynKitn https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
I1 1
> OBTOpeHHe 1 0600meHKe 6 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Uucna u Beruucinenus. KBagpaTaeie KOpHU 15 bubmmorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBaaparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka [JOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHKIE HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOIT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bub6nmoreka IIOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS 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 YucoBble MOCIEN0BATEIBHOCTH 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 7 0



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. YueGnuk. «Anredpa 7 kimace» Asrop FO.H. MakapsiueB u ap.. M.;
"IIpocBemenne" - 2020 rog.
2. Yuebnuk. «Anredpa 8 xinace» Aptop KO.H. Makaperues u nip.. M.;
"TIpocsemenue" - 2021 rox.
3. Yuebnuk. «Anredpa 9 xmace» Atrop FO.H. Maxkapsrues u 1p.. M.;

"[Ipoceemenne” - 2019 rox.

METOIUYECKHUE MATEPHUAJIbI JJISI YYUTEJIS. Anrebpa . 8 kiacce:
noypouHsble 1ianbl o yueOnuky FO.H. MakapsiueBa u Jp. ABTOPBI-
coctaBurenu T.JI. Adbanacwena, JI.A. Tanununa, Bonrorpan; Yuurens ,2019

4. Jlunaktrueckue Matepuaisl no anredpe ais 8 kinacca / B.M. XKoxos, FO.H.

Makapsiues, H.I'. Munnrok. — M.: [Ipocsemenne, 2018. — 144 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://school-collection.edu.ru/ — enunas kKosekIus mudPOBBIX

00pa3oBaTeNbHBIX PECYPCOB.


http://school-collection.edu.ru/

