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INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHue JIPyrux AUCLUILIMH, KAK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJHKEHUSI 00pa30BaHMs U B IOBCETHEBHON JKHU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crnocobe OTpa)XKeHHUs MaTeMaTU4YeCKOH Haykoill sBJIeHUH u
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUYECTB
MBIIUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTUE YMEHHs HaOII01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBaTh yTBepkIAeHU. OcBOoeHHE Kypca anreOpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIC PACCYXAEHUsA, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHe 3ajad  SBJSIeTCs  peanu3aunueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AIreOpandyeckue BbIPAKEHUS», «YPaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JTIOTUYECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAJIHHOTO MAaTEeMAaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMAaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BAThCs ANTOPUTMAMHM, a TAaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHWsl CBSI3aHO C PAMOHATBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(GhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanue JByX anreOpanueckux JHMHUH — «AjnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydarommxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pemIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOrO 001Iero oopa3oBaHus
y4yeOHbI  Marepuan TpYNIUPYeTCs BOKPYr  pallMOHANbHBIX  BhIpaKeHHH.  AureOpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTS MMOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTIHCAHMsI TIPOIECCOB M SBIICHUH peaahbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



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

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00yyaromuMuCs 3HaHUM 0 QYHKIMAX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJeNnu sl ONMCaHUs
U HCCIIeIOBAaHUs Pa3HOOOpPA3HBIX MPOLIECCOB M SIBIEHUI B mpuponae u odmectse. V3ydyeHnue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE pa3lieibl colepkaHus: «YHucia U BBIYUCICHUSY,
«AnredbpanyecKue BbIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

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

COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYHMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOopMBI 3amucu Apoldeilt K
npyroii. IloHsTHE pallMOHANBHOIO YKCia, 3alUCh, CPABHEHHE, YIOPSIOUMBAHUE PALIMOHAIBHBIX
yucen. ApupmMeTrnueckue JIeiCcTBUS ¢ pallMOHAIbHBIMU YMCIaMu. PemieHue 3agad u3 peaibHOR
NPaKTUKH Ha YacTH, Ha APOOH.

Crenenb ¢ HaTypaJbHBIM MOKa3aTelieM: ONpEJelieHue, Ipeodpa3oBaHue BBIPAXKCHUN Ha
OCHOBE OINpe/EIeHHUs, 3aIiCh 00bIUX Yncen. [IpolenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aul Ha MPOLIEHTHI, PELICHNE 3aJau U3 peabHOU
IPAKTUKU.

[TpyMeHeHre TPU3HAKOB IEIMMOCTH, Pa3I0KEHNE HA MHOXKUTEN HATypaIbHBIX YHCE.

PeanibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPOIOPIIMOHAILHOCTH.

AuredpanyecKkune BbIpPasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEeMEHHOM. JlomyCcTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [lpeacraBieHne 3aBUCUMOCTHM MEXJIYy BeIMYMHAMU B BUAE (HOPMYIIBIL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@)KEHUS, TPaBUIa NPeoOpa3oBaHNs CyMM M IPOM3BEAEHUH, MpaBMiia PacKphITUS CKOOOK U
IPUBEIEHUS TOTIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTelIeM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrouiaeHa. Clio)KeHHE, BBIUYMTAHUE, YMHOKEHHE
MHOrou4seHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHUsI M HEpaBEHCTBA

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

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO0 KOPHEH JIMHEWHOIO YpaBHEHUS,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHUH IO YCIOBHUIO 3ajqaud. PenieHue
TEKCTOBBIX 3a/]a4 C TIOMOILbIO YPABHEHHM.



Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CucremMa ABYX JTWHEWHBIX
YpaBHEHHMI € JBYMSI NEpeMEHHbIMH. PelieHne cCUCTeM ypaBHEHHH CIOcoOOM IMOACTaHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukum Ha npsMod. UucinoBble NPOMEXYTKU. PaccTositHue Mexnay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM HA
KOOpAMHATHOM IuIocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peanpHbIX 3aBuUcHUMOCTei. [lonsarue ¢dynkuuu. I['padux dyaknum. CpoicTBa (GYHKIIHMA.
Jluneitnas QyHkiwms, e€ rpapuk. ['padux Gynkumu y = |X|. ['paduueckoe peiieHne JTHMHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHUI.

8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBanmparsbeiii kopenb u3 umcia. lloHatne 00 wuppanuoHaIBHOM 4wucie. JlecaTudyHbIe
npUOJIMKEHUST HPPALMOHANBHBIX Yncell. CBoWCcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aruch Yucia.

Auredpanyeckue BbIpaKeHUs

KBaapatHblil TpEXUiIEH, pa3i0KeHUE KBAIPATHOrO TPEXWICHA Ha MHOKHUTEIIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOMCTBO anredpanyeckoir napodu. CroxxeHue,
BBIUNTAHNE, YMHOKEHHE, JICJICHNEe anredpandeckux ApoOeil. PannoHanbHbIe BBIpAKEHUS U HX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMil, cBoAUIMXCS K JMHEMHBIM U KBajapaTHbIM. Ilpocreiimme npoGHO-
palOHAaIbHbIE YPAaBHEHUS.

['padmyeckas mHTepHpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHUH C IByMs NEepeMEHHbIMU. [IpuMmepbl pelieHns CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIIocoOoM.

UucnoBple HeEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCHNIBHOCTH HepaBeHCTB. JIMHEHHbIE HepaBEeHCTBAa € OAHOW mnepeMeHHOM. CucreMbl
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOGNacTh ONpeaeseHuss 1 MHOXKECTBO 3HaueHUH pyHKIHU. CriocoObl
3aanus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadukos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OyHKIMHU, ONUCHIBAIOIINME MPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yrxiumpn y = X2, y = X3, y = VX, y=|x|. T'padueckoe pemenre ypaBHEHHMIT H CHCTEM
YpaBHEHUM.



9 KJIACC

Yucsa v BbIYUCICHUSA

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHBIE U OCECKOHEUHBIEC JIECATHYHBIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIC 4YHCIAa KaK OECKOHEYHbIE
JecaTu4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(pMeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
YHUCJIAMHU.

PazMepbl 0OOBEKTOB OKPY)KAOLIEr0 MHUPA, JAJIUTEIbHOCTh IPOLECCOB B OKPYXKAIOIIEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHUs. OKpyrjIeHHe 4YHCell.
[Tpukuaka v OLEHKa Pe3yIbTaTOB BEIYACICHUMN.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASAIIMXCA K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHMe. [Ipumepbl penieHHs ypaBHEHUH TpeTbed M YETBEPTOM CTENEHEn
pa3I0KEHUEM Ha MHOKUTEIH.

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

VYpaBHeHHe C ABYMs INE€peMEHHBIMU U ero rpaduk. PemeHue cucrem AByX JIMHEHHBIX
YPaBHEHHH € ABYMs II€pEMEHHBIMU. PelieHune cuctem IBYyX YpaBHEHMM, OAHO U3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHU C
JBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajau anreOpanyeckuM CrocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHnne JNMHEMHBIX HEPABEHCTB C OJAHOW NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapaldoIIbL.

I'padukn dyrkrmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBON MOCIEIOBATENBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apru(MeTHUECKON U reOMETPUYECKON MPOrPecCHii, CyMMBI IEPBbIX N YJIEHOB.

N300pakeHre 41WIeHOB apU(PMeTHUecKO M TeoMeTpUYEecKOM Mporpeccuié TOUYKaMu Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBHBIA POCT. CII0KHBIE TPOLIEHTHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCHICKUX MaTeMaTHKOB U POCCHMCKON
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,
IPEJCTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKUIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YEeCKOM
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOTO0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs YCHEIIHON MpoQeCCUOHANBHON EATEeIbHOCTH U PA3BUTUEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W O3CTETHUYECKOMY BOCHPUATHUIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUN, YMEHUIO BUJETh MAaTEMAaTHYECKHIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENIOBEKa, MPHUPOABI U OOINECTBA, NOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

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

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B o0yiacTu
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) ajanTanus K N3MEHAKIIUMCS YCJI0OBHAM COUMATBHON M NPUPOAHOH Cpebl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/ied, MpUOOpeTaTh B COBMECTHOM NESITEILHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIETCHIIUHN W3
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, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue aeiicTBuA:

® BBUIBJIATH U XAapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HNOHSTUSIMM, (POPMYJIMPOBATH ONPEIENICHUS NOHSTUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHNUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIN3A;

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

®  BBIBIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

e JleaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W MHAYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (mpsiMble ©  OT
IIPOTUBHOTO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTenbCcTBa
MaTeMaTU4ecKux (PakToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnoco0 penieHus y4eOHOHM 3amauu (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

® HCIOJNB30BaTb  BONPOCHI  KAK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyromme IIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOE, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

® [POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

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

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTaTh PEANOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:



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

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

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

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUHN 1O KPUTEPUAM, NMPEAJIOKEHHBIM YUUTEIEM WIN
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OoOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaXaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PEIIeHHUs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TeMbI, IPOOIEMBbI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEU, HAICJICHHbIE Ha TOUCK PEIICHUs,
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMH JIPYTMX YYaCTHUKOB JUAJIOra,
00OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHNI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HorjacHsi, CBOU BO3PAKEHUS;

IPEJICTABIISTh PE3YNbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ay IMpe3eHTAIluH U
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHON pPabOTHI
IPY PEUICHNU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATH 1IeJIb COBMECTHOMN EATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacHpenensTh BHAbI pabOT, JOroBapuBaThcs, OOCYXKIaTh IpoOLECC HU
pe3ynbTar paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBHIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHUPOBATH
CBOMU JICWCTBUS C JPYTMMH WI€HAMH KOMaH/bl, OLIEHUBATh KaueCTBO CBOETro BKJaJa B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

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

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIECca U Pe3ysibTaTa PelieHus
MaTeMaTHYeCKOM 3a7auM;

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

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHIKCHUS WU HENOCTHKEHHs IIeNd, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

K koumy oOyuenusst B 7 kJjacce OOydalOUIMiiCS MOMYYUT CJEIYIOIIUE NPEAMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHSA

BrImonHATh, couyeTas YCTHbIE M NHCbMEHHBIC NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHMs 4YMCIOBBIX BBIPAKEHWH, NMPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIUUCIICHHUS 3HAY€HUH JPOOHBIX BBIPAXKEHUH, COAEpKalUX OOBIKHOBEHHBIE H
JeCATUYHBIE TPOOH.

[Tepexoauth OT OJHOM (HOPMBI 3amMCH YKHCEN K APYroi (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyryisTh yucna.

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

IIpuMeHATh IPU3HAKK JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXKEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJI€HAa Ha MHOTOYIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTENS, TPYNIHUPOBKU CIaraéMblX, IPUMEHEHUs] POPMYJ COKpPaLIEHHOIO
YMHOXEHHUS.

[TpuMeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMHU MOKa3aTeNlsIMU i1 IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus! M HEpABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBmia Iepexona OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMy. lIpoBepsATh, fBIIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METOIbl PU PELICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, SBISIOUIMXCS pellieHueM JHHEHHOTO YPaBHEHUS C ABYMSI
MePEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpaQuK JHHEWHOTO YpaBHEHUS C JBYMS
HePEMEHHBIMH, TIOJIb3YACh I'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.



Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHUH C JIBYMS IIE€PEMEHHBIMH, 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.

DOyHKIUUH

N300paxaTb Ha KOOPAMHATHOW NpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkuuid. CTpouts rpaduk GyHKIMH 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 NpeacTaBiIeHUS U aHAIW3a UHPOPMALUMU, U3BIEKaTb U
UHTEPIPETUPOBATH MHPOPMALUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP, BHIIOIHATH IPE0Opa30BaHusl BbIPAKEHHIH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

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

AuredpanyecKkne BbIPaKeHUs

[IpuMeHATh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBINOJIHATH IPeoO0pa3oBaHU
BBIPAXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

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

PacknagpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKUTEIH.

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

YpaBHeHHUs M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM UYHUCIIE C
OpUMEHeHHEeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U ITpoYee).

[lepexonuTh OT clioBeCHOW (OPMYIHUPOBKM 3afaud K €€ anredpanyeckol Mojaenu ¢
MIOMOLIBIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHMiI, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pPe3ysbTar.



[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLICHKH, PelliaTh JTUHEIHbIE
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 0003HAUEHUS), ONpENesATh 3HAYeHHWEe (QYHKIMU MO 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMI BUJIA:

y = kiX, y = X2, y = x3,y = x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBON (hYHKIHH 1O €8
rpaduxy.

K koumy oOyuenuss B 9 kJjacce oOydaromuiics MONYYUT CJIEIYIOIIUE TMPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALIMOHAIIbHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
MUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUMCIICHUS C UPPALMOHATILHBIMU YUCIIaAMHU.

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

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

YpaBHeHUs] M1 HEPABEHCTBA

Pemars nuHelHblE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HHM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

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

Pemath TekcToBble 3amaud aiareOpanyeckKuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBOINUTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPaBHEHHI, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CHUCTEMA YPaBHEHMH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

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

Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alMChIBAaTh PELICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PAa3IMYHBIX 3a7au.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKH PACHOJIOKEHHUE HA

KOOPJMHATHOMH MI0cKocTH TpadukoB GpyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,Ly=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3Ha4YeHUI KO3 PHUIMEHTOB, OMUCHIBATH CBONCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXeMaTH4ECKU TpauKH KBAaJPATUUHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIMN MO UX TpadrKam.



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

Yucii0BbIe NMOCIE10BATEIBHOCTH U NPOrPECCUH

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

BbINONHATE BBIYMCICHHUS C HCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apu(MeTHdeckor u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJIMHATHON INIOCKOCTH.

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



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
No /it HaumeHoBaHue pa3iesioB U TeM (undposbie)
) HporpamMmel Bceero KonrtpoJabnbie paorsl | 00pasoBaTeibHbIE
pecypchl
1 Uucna u BeruncieHus. PanimonanpHbIe o5 5 bubmuoreka [JOK
quciaa https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 27 2
AJIrCOPAHHCCKHC BLIPKCHILA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHIL i HepaBeHCTsa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopaunats! u rpapuku. OyHKuu 24 1 httos://m.eds00.ru/7f415690
bu6mmoreka [JOK
5 I1 6 1
OBTOPCHHE H 0000IeHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 7

[MPOT'PAMME



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 DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) IporpamMmmel Bcero KonTpoJbHbIe padoThI oOpa3oBaTe/IbHbIC
pecypcsl
bubmuoreka [JOK
1 4 .K 1 1
ucia v BerunciieHus. KBagpaTHeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 1 bubmuoreka [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnmoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnmoreka [JOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBapaTHbie 15 1 bubnunoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnunoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 ) . 5
YHKIHH. OCHOBHEIE MOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9 1
ykuHs. THCIOBbIE pyHKLMIL https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOPCHHE  0000IeHHE https://m.edso0o.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 9
[TPO'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 DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
NporpamMMal Bcero KonTpoJbHbIe padoThl o0pa3oBaTe/bHbIE
pecypcsl
1 Yucna v BeruucieHus. JleicTBUTENbHBIE 9 1 bubnuotexa [HOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [HOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI bubnuotexa [HOK
3 . 14 1
ypaBHEHUI https://m.edso0.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁgg:ﬁ;:z;i?ﬁ/? £419d08
bubnmnoreka [JOK
> Dyrrium 16 L https://m.edscL)E).ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nuoreka [IOK
3HaHUHN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME



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
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

Hunaktnyeckue mMatepuaibl. 9 kimacc/M.B. Tkauea, H.E. ®emoposa, M.M. Hlabynun. M.:
[Ipoceemenwne, 2019

Pabouas Tetpams 7 xmacc(1,2 wacte) , FO.M. Komsarun, M.B. Tkauea, H.E. ®emopona,
M.U. lIu6ynun M.: [Ipocsemenne, 2017

Anrebpa 7xmacc. [umaktnueckme wmarepmansl. / JLU. 3BaBuu, JI.B. Kyszmemona, C.b.
CyBopoga.- M.: IIpocsemienue, 20151

Anrebpa. 7 xnacc. Tekymmit kontpons / B.W. Ilanapuna. M.: UWsnmatenbctBo
«HammonansHoe o6pazoBanuey, 2015

Anrebpa. 8 xmacc. Tekymuii kontponms / B.M. [lamapuna. M.: HM3patenscTBO
«Hammonansnoe o6pazoBanuey, 2015

Anredpa. 9 xmacc. Tekymmii koHTpons / B.B. Mupommu. M.: HzgatenscTBO
«HanmonansHoe oOpa3oBanue», 2015

Anrebpa. Tematnueckue tectsl. 7 knace. [1.B. Uynkos.- M.: [Ipocsemenne, 2016

Anrebpa: 7 Kiacc: KOHTPOJNBHO w3MepuTenbHbie Marepuansl/F0.A. ['maskos, M.S.
I'amamBuim.-M.: M3gatenscTtBo «Ok3amen», 2014

Bcepoccuiickas mpoBepounasi pabota. Maremaruka 8 kimacc.:20 BapuaHTOB. [IpakTukym
®I'OC/ A.P. Psazanosckuii, I.I'. Myxun.-M.:M3garenscTBo «Ox3amen», 2018
Uetpipex3HauHble MaTematndeckue Tabmuisl/ B.M. bpammc.-M.:[poda, 2018 (2
IK3EMILISIPA)

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Komsrun 10.M., M.B. TkaueBa, H.E. ®emopoa, M.W. lluOynun Anredpa 7 kmacc. M.:
[Ipocsemienune, 2017T.

Kosssrun }0.M., M.B. TkaueBa, H.E. ®enoposa, M.M. llluGynun Anredpa 8 kmacc. M.:
[Ipocsemienne, 2018r.
Komsirun FO.M., M.B. TkaueBa, H.E. ®enoposa, M.W. lllubynun Anrebpa 9 kmacc. M.:
[Ipocsemienne, 2019r.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Anrebpa. Meronndeckue pekoMeHaImu 7 kiacc, 8 kace, 9 xkiace .HO.M. Komsirun, M.B. Tkauesa,

H.E. ®enopona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

M350

https://fipi.ru/

https://resh.edu.ru
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