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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3ydeHUe IPYTUX JAUCHUILTHH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEHEBHOM KHU3HH.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CcrnocodOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
NPOIIECCOB B TIPUPOAEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCTHUPOBAHHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4eCTB
MBIIUICHHS, HEOOXOMAUMBIX JUIsI aJIallTalldd B COBPEMEHHOM IH(poBoM oOmiectBe. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JICHCTBUSL U BBIBOJIBI, (OPMYIIHPOBATh yTBEepkacHHsI. OCBOCHHE Kypca aireOpbl o0ecreyrnBaeT
PasBUTHUC JIOTUYCCKOI'O MBINUJICHUA 06yqa10m1/1xc;[: OHM HCIOJB3YKOT ACAYKTHUBHBIC U
WHIYKTHBHBIE PACCYXKACHUS, 0000IMIEHNEe W KOHKPETHU3aLHWI0, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEIIeHHWEe 3a7ady  SBISIeTCS  peanu3aunueit
ACATCIIBHOCTHOI'O MPpUHIUIIA O6y‘-I€HI/I$I.

B crpyktype mnporpammel ydeOHOro Kypca «Aunredpa» Jii OCHOBHOTO OOILIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOANYEeCKUe JMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpPaBEHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conxepkaTeIbHO-METOANYECKUX JIMHUI pa3BUBAeTCs Ha MPOTSHKEHUM TPEX JIeT
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo1e u3ydenus yuyeOHOro Kypca
00yJaromuMCs TIPUXOAUTCS JIOTUIECKH PacCyKAaTh, UCTIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa3oBaHUS H
CTIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anrebpay sIBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHUM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIIero
U3yYCHHs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIUXCS JIOTMYECKOTO MBIIIICHHUS,
(GOpPMHPOBAHUIO YMEHHSI TIOJIB30BATHCS ATOPUTMAMHU, & TAK)KE MPUOOPETCHHIO MPAKTHYECKUX
HaBBIKOB, HCOGXOIII/IMBIX JJISL HOBCGI[HGBHOﬁ )Kn3HU. Pa3BuTHe MOHATHSA O 4YHUCIE Ha YPOBHC

OCHOBHOTI'O OGH.ICFO 06pa30BaHI/ISI CBA3aHO C pallMOHAJIbBHBIMU W HPPAlMOHAJIbHBIMU YUCJIIAMU,



(dbopMHUpPOBaHHEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHuIo.

CognepxaHue JBYX anreOpandecKux IUHUH — «AnreOpandeckne BBIPOKEHUS» U
«YpaBHEHHST M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpOBaHHIO y  OOydaromIUXCs
MaTeMaTUYeCKOro amrapara, HEOOXOAMMOro /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHbI  Marepwan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpaKeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAUCHUE MATeMaTUKH Kak S3bIKa JJIsi IOCTPOCHUS MAaTEMaTHUYECKUX MOJENEH,
OTHCaHUS MPOLIECCOB U SIBICHUI peallbHOTO MHUpa. B 3amaun oO0ydyenus anreOpe BXOAST TaKxke
JaIbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBbIIUIEHUS, HEOOXOJMMOIO, B YAaCTHOCTH, MJIs
OCBOCHHS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIHOHAIBHO-TpAaQUYECKOW JIMHMM  HAIEJICHO HAa  IOJIYYCHUC
00yJarmUMUCS 3HAHUN O QYHKIMSIX KaK BOKHEHIICH MAaTeMAaTUYECKOW MOJETH JIJIsl ONMUCAHUS
U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUH B MIpupoae u obiecTtBe. M3yueHue
MaTepHuaia CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUsS MCIIOJb30BaTh pa3IHMyuHbIe
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, TpauuecKue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHUE NPEJCTABICHUN O POJIM MAaTEMATUKH B Pa3BUTUHU LIMBUIN3ALINN
U KYJIBTYpHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3yuaercs Y4eOHBIH Kypc «AunreOpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3fienbl coiepxaHus: «Huciaa U BBIUHCICHUS,
«Anredpanyeckre BbIpaXeHUs», «Y paBHEHUS U HEPaBEHCTBa», «DYHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 knacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B

HEJIEIIO).



COJEPKAHUE OBbYYEHUA

7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE MU JECATUYHBIE, MEPEX0]] OT OJHOM (opMBI 3amucH Jpodel K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS C pallMOHANIBHBIMU YHCIaMU. PemieHne 3amad u3 peaibHOR
IPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJlelIeHue, Mpeodpa3oBaHue BhIpaKEHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aUCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[aud Ha MPOIICHTHI, PEUICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIHMOHATBHOCTH.

AJiredpanuyecKkue BbIpasKeHUs1

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. IIpencraBieHre 3aBUCUMOCTHM MEXIYy BeJIMUYMHAMM B BHUAE (HOPMYIIBL
Boruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKAECCTBEHHO paBHBIE
BBIpQXXEHMsI, TIpaBUJIa MIPEO0Opa30BaHUs CYMM U MPOM3BEIEHUI, MpaBUiia PacKpbITUS CKOOOK U
IPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTEIEM.

OpHowieHbl 1 MHOrowieHbl. CteneHb MHOrouwieHa. Cll0)KeHHE, BBIUYUTAHUE, YMHO)KEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, paBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTIO YypaBHEHMS,
pelleHre JMHEWHBIX ypaBHeHui. CocTaBi€HHE YpaBHEHHUH IO YCIOBHUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILIbIO YPABHEHUH.

Jluneiinoe ypaBHEHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. Crucrema JABYX JTUHEWHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.

[IpuMepsl perieHus TEKCTOBBIX 3a1a4 € IOMOILBI0 CUCTEM YPAaBHEHUIA.



DOyHKIUHA

Koopaunara Touku Ha npsMou. YucnoBble NPOMEXKYTKH. PaccrosHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHaT, ocu Ox um Oy. AOcuucca U OopJuHATa TOYKU Ha
KoopanHaTHOM miockocTtu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lomstue ¢ynxnun. I'padux ¢yakuuu. CpoiictBa  (QyHKIMIA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = [x|. ['paduueckoe pemeHue JTUHEHHBIX

YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHUM.

8 KJIACC

Yuci1a ¥ BLIYUCICHUSA

KBagparueiii kopeHb u3 uucna. llonstue 00 wuppanroHasbHOM uyucie. JlecaTudnbie
npuOJIMKEHUST HPPALMOHANBHBIX uncenl. CBoWcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernenb ¢ 1enbIM MoKaszaresnaeM U e€ cBoiictBa. CTaHgapTHas 3alluCh YKCIA.

AuredpanyecKkue BbIpaskeHUs1

KBazpaTHblil TpEXUIIEH, pa3l0XKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoit apobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, AelieHUe aiaredpanyeckux apoOeil. PanuoHanbHble BBIpRXKEHUS U UX
npeoOpazoBaHue.

YpaBHeHUsS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOASIIMXCS K JIMHEHHBIM M KBajapaTHbIM. Ilpocteifmne apo6HO-
palMOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpHIpeTalusi YpaBHEHUH ¢ ABYMS NEPEMEHHBIMH U CHCTEM JMHEMHBIX
YPaBHEHUH C JOByMs NepeMEeHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoO0M.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeliHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA



[Tonsitne gynkmuu. O6GnacTh onpeneneHUus U MHOXKECTBO 3HaueHH (yHKIuH. CriocoObl
3ananus QyHKIUH.

I'padux Pynxmun. Yrenue cBoiictB ¢yHkmmu mno e€ rpaduxy. I[Ipumepsr rpadukon
(GyHKLUH, OTpaKaIOLIUX pealIbHbIEe IPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. ®yrxupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenre ypaBHCHHI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHele yKcia, MppalMoOHalIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE NECSITUYHbIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHUCEN, ACHCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JIecsTHUYHble  OpoOu. B3aMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOM MPSIMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
qHCIIaMU.

Pasmeppl 0OBEKTOB OKpYXKAroIIero MHpa, AIUTEIBHOCTbh IPOLIECCOB B OKPY)KAIOIIEM
MUpe.

[TpubnmxEéHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue yuced.
[Tpukuaka v OLEeHKa PE3yIbTaTOB BHIYUCICHUI.

YpaBHeHUs M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUN TPETbEH U 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHTEIIH.

Pemenue  npoOHO-palMOHANBHBIX  ypaBHEHHWM.  PermeHue  TEKCTOBBIX  3ajaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JMHEHHBIX
YPaBHEHHH ¢ ABYMs IIEPEMCHHBIMU. PelleHne CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoH cremneHu. ' padudeckas UHTEpIIpeTaIus CUCTEMbl YPaBHEHHH ¢
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JUHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelieHne cucrteMm JIMHEUHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

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

YucsioBbIe NMOCIEA0BATEILHOCTH U NPOTPECcCUm

[TonsiTHe YMCITIOBOM MOCIEAOBATEILHOCTH. 3aJaHUEe TOCIEI0BATEIIBHOCTA PEKYPPEHTHOM
dbopmyIoit u HopMyIIoi 1-TO YiIeHa.

Apudmernueckass ©u  reomerpuueckas — mporpeccur.  Dopmynbl  n-ro  4YiIeHa
apuQMeTHUYECKOI U TeOMETPUUECKOIN MPOTPECCHIA, CyMMBI TIEPBBIX 71 YJICHOB.

N300pakeHre WICHOB apu(METHUECKOW W TEOMETPUYECKOH MPOrpeccHid TOYKaMH Ha

KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHIIUAIbHBINA POCT. CII0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS HPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHyYecKkoe BOCIUTAHHE:

IpPOSIBJICHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCUHCKMX MaTEeMAaTUKOB M POCCHICKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HayKax U HMPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOs3aHHOCTEH TIpakJaHMHA U pealu3aly ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS DA3IUYHBIX CTPYKTYP,
SBJIEHUH, MPOLIEyp TPakJaHCKOTro obImiecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKHUX MpPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME€ B PELICHUM MPAKTUYECKUX 3a/lad MaTeMaTHU4ecKOi
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HU Ul YCHEeITHON NpodecCHOHANbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOH TpaekTOpuM oOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3creTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BHIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS

OpHUEHTAIlMEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M OOIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cQepbl YeIOBEUECKOW MEsITEIbHOCTH, AITAllOB €€ pa3BUTHS U

SHAYUMOCTH IJId pa3BUTHUA UBHUIIN3allU, OBJIAJCHUCM SA3BIKOM MAaTCMAaTUKH U MaTeMaTHIeCKOM



KyJAbTYpO KaK CpEICTBOM IO3HAaHMsS MHpPA, OBJAJCHHEM NPOCTEHIINMU HaBBIKAMH
UCCIIEI0BAaTEIbCKOM NS TENIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, ¢GopMHpPOBaAHHE  KYJBTYPbl  310pPOBbSl U
IMOLMOHAIBHOIO 0JIar0NoJIyYHs:

TOTOBHOCTBIO IPHUMEHATh MAaTE€MAaTHYECKHE 3HAHMS B HHTEpEcax CBOETO 3/I0pPOBBS,
BEJICHUS 3[0POBOTO 00pa3a >KM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPedICKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OLUIMOKY M TAKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0/10THYeCKOe BOCTIUTAHHE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTEeMaTW4YeCKHX 3HAHWW ISl PEelIeHHs 3a7ad B 00IacTH
COXPaHHOCTH OKpYXKArolleld Ccpeapl, IUIAHUPOBAHHUS TIOCTYIKOB M OLEHKM WX BO3MOXKHBIX
TIOCJICAICTBUH JJISI OKPY’KAIOIIEH Cpesbl, OCO3HAaHMEM IJI00ANIBHOTO XapakTepa KOJOTHYECKUX
npoOJIeM U MyTel UX peIeHHS;

8) ajanTanus K N3MEeHAIOIIUMCS YCJIOBUIM COLMATbHOI M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSAX HEOIPEACIEHHOCTH, MMOBBIIICHUIO YPOBHS CBOSH
KOMIIETEHTHOCTH 4epe3 MPAaKTHYECKYIO JIeATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y JIPYTHX
Jrofied, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OTIBITA APYTHX;

HEOOXOMMOCTBIO B ()OPMHPOBAHNY HOBBIX 3HAHHI, B TOM 4HuClIe (OPMYIHPOBATH UJICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMUSAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABaTh
JneGUINUTBI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIMNH KOHTPMEp, KOPPEKTHPOBATH NMPHHUMAEMbIE PEIICHUS W

IleﬁCTBHH, (I)OpMyJ'II/IPOBaTB " OUCHHUBATH PUCKHU U TOCIICACTBUA, (I)OpMHpOBaTL OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIC YUeOHbIC JeHCTBUSA

ba3oBrble JJornyeckue NeMCTBHUA:
® BBIBIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHSATHH, OTHOLICHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PUKALUU, OCHOBaHUA AJ1s1 0000IIeHUs

U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;



BOCIIPUHUMATh, (DOPMYyIUpPOBaTh U MPeoOPa30BbIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpeliaraTb KpUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYEHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeJbCTBA MATEMAaTHYECKUX  YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOXKHbBIE JI0Ka3aTeNnbCTBa
MaTeMaTHYecKuX (PAKTOB, BBICTpPAUBaTh ApPryMEHTALUIO, MPUBOIUTH IPUMEPHl U
KOHTpIpUMEPbI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpATh CIOCOO pelieHust y4eOHOM 3ajadyd (CpaBHUBATb HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAIIMHA ¢ Y4ETOM CaMOCTOSITEIbHO BbIJEICHHBIX

KpUTEPUEB).

ba3oBble nccienoBarebcKue AeCTBUA:

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEAOBATEIBCKUM  MHCTPYMEHT  TTO3HAHMS,
dbopmyIupoBaTh BOIIPOCHI, (buKcupyromye MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE H JlaHHOe, (OpPMHUPOBATh THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBOANUTH TIO CAMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHY HECIOKHBIM ASKCIIEPHUMEHT,
HEOOJBIIOE HWCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

CaMOCTOSITENNbHO  (OPMYyITUpPOBaTH 000OIIEHUS W  BBIBOABI IO  pe3ylbTaraM
MIPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yNIbTaTOB, BHIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPETIOTOKEHHUS

0 €I'o pa3sBUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUIs peLLICHUs 3a1a4H;
BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OPMAIUIO

pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,



BBIOMpATh (hopMy MpeacTaBIeHUS HH(POPMAIIUHN U WIUTIOCTPUPOBATH PEIIaeMble 3a]auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;
OLICHUBATh HAJAEKHOCTh MH(POPMAIIUH 10 KPUTEPUAM, MPEII0KEHHBIM YUUTEIEM WU

c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelcTBUA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBUSMH U LEIIMHU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ 00CYKJIEHHsI 3371aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBI, TPOOIIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE HA IIOMCK pEIICHHS,
COIIOCTABJISITh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIHMAJIOTa,
O0OHapyKUBATh Pa3IMUMe U CXOJACTBO MO3ULUH, B KOPPEKTHOH Popme popMyInpoBaTh
pa3HOIIIACHsl, CBOM BO3PAKCHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAlUuN U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON W WHAMBHUIYAIBHOM pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloThl, pachpeaensTb BuAbl padOT, JOroBapuBaThcsi, O0OCYXIaTh Npolecc U
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TpYyNHoBBIX (opmax paboTsl (0OCYXIeHHS, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHl M KOOPAMHHUPOBATH
CBOHU JICWCTBUS C JPYTMMH WIEHAMH KOMaH/bI, OLIEHWBAaTh KaueCTBO CBOErO BKJaJa B

00N MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BBIOMpPATh CIMOCOO pEImIeHHs ¢ Y4E€TOM MMEIONMIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM

HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:



e BJAJETh CIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISI MPOLIecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a7aun;

® IpeABUAETH TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEUICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLEHUBAThb COOTBETCTBHUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBHSAM,
OOBSICHATh TPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHHUS IIeJId, HaXOTUTh OIIHOKY,

JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMMICS TOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BbImonHsaTe, coueTas yCTHbIE W MHCbMEHHBIE TPHUEMBI, apudmeTnyecKkue IEHCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs 4YMCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HblE CIOCOOBI U
npuéMbl BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBLIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[Tepexoauth OT OJHOM (HOPMBI 3amMCU YHCEN K ApYroi (mpeodpa3oBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHEIE YUCIIA.

OxpyrisTh uucna.

BbINOMHATE MPUKUAKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BbIpaXeHHI. BIMOMHAT AEMCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh NpU3HAKU IETUMOCTH, PA3JI0KEHUE HA MHOYKUTEIU HATypaIbHbIX YUCE.

Pemiate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJayud, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBHEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonp3oBatk anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxozme 3HA4YCHUA 6YKB6HHBIX BI)Ipa)KCHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.



BeinonsATe npeoOpa3oBaHus LIEI0r0 BbIPaKEHHUsI B MHOTOWIEH MPUBEAECHUEM MOJ00OHBIX
CJIaraeMbIX, PACKPbITHEM CKOOOK.

BbBINONHATE yMHOXEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIIEH,
OPUMEHATH (HOPMYJIIbl KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ui pPELICHMs pa3IMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU TPAKTUKHU.

Hcnonb30BaTh CBOMCTBA cTENEHEN C HAaTypalbHBIMU IMOKa3aTeNIIMU Ui IPpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus H HEPABEHCTBA

Pematp siMHElHbIE ypaBHEHHs C OAHOM IIEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
HCXOJHOTO YpaBHEHMS K paBHOCWIBHOMY eMy. lIpoBepsTh, sBIII€TCS JIM YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpUMephI Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpapuK JIMHEHMHOrO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh I'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarps cucreMbl IByX JIMHEHHBIX YpaBHEHUH C JIByMs NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pelIaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPABHEHUH I10
YCIOBUIO 3a/layl, WHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpeMH,

00BEM pabOoTHI.



HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACTaBiICHUS M aHANIW3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH UHPOPMAIIUIO U3 TPa(PUKOB peanbHbBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYHUT CIEIYIOLIUE MpPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYMCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOYKECTBE JICUCTBUTENBHBIX YUCEN UL
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHM, M300pa)xkaTh AEHCTBUTEIbHbIC 4YHMCIAa TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO0 KBaJIpPaTHOIO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YSl IPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBINOIHATH IPpeoOpa3oBaHMsl BbIpaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX M MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOe u
creneHeil uucna 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IeNbIM I0Ka3aTeleM, BBINOIHATh MHpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALIUX CTEIICHH C LICJIBIM II0OKa3aTeIIEM.

BBINOMHATE TOXZIECTBEHHBIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMy JpoOsiMH.

PacknaapiBaTh KBaJlpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM JAJs  pEUIeHUs pa3IMuyHbIX 3a7ad M3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEabHOMN MPAKTUKH.

YpaBHeHUsI M HEpaBEHCTBA

Pemats nuHelHbIE, KBaPATHBIE YPABHEHUS U PALlMOHAJIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTE MpOCTENIINE UCCIENOBAHNS YPABHEHH U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
NpPUMEHEHHEM TpaQUuecKux TMpeacTaBieHuil (ycTaHaBlIMBaTh, HMEET JIM YPaBHEHHE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT ciOBecHOH (QOPMYIUPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
IIOMOLIBI0 COCTABJICHUS YPAaBHEHHsS WJIH CHCTEMBl YpPaBHEHHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4U IOJyYEHHBIN PE3YJIbTAaT.

ITpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYEecKyl0 HILTIOCTPAILIUIO

MHO’KECTBa pelICHII HepaBEHCTBA, CUCTEMbl HEPaBEHCTB.



DOyHKIUHA

[lonumMaTh ¥ WCHOJB30BaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUS), ONMPENEIATh 3HA4eHHWE (YHKLIMU 10 3HAYCHUIO apryMEHTa,
OIIpEIeTIATh CBOMCTBA (QYHKIMH 10 €€ TpaduKy.

Ctpouts rpaduKy MeMeHTapHbIX QYHKIUH BUAA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATH CBOIICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K kxonmy oOydenuss B 9 kiacce oOydaromuiics MHONYYUT CIEAYIOIINE IPEIMETHBIC
PE3YIIbTAThI:

Yucjia ¥ BBIYHCIEHUSA

CpaBHHBATh U YHOPSIOUYMBATH PAlHOHAIIEHBIEC M HPPAIOHAILHBIC YHCIIA.

BeimonHaTe apupmMeTnueckue ASUCTBHSA C PAllMOHATIBHBIMU YHCIIAMH, COYETasi YCTHBIC U
NHCbMEHHBIE TIPHEMBI, BBITIOJHATH BEIYMCICHUS C UPPALMOHATBHBIMU YHCIIAMH.

Haxoaute 3HaueHMs cTemeHel ¢ MeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHHH.

OKpyrnsTh JAEHCTBUTEIbHBIC YHWCIA, BBIMOJHATH NPUKUAKY pe3yibTaTa BBIYMCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemrate nMHEWHHBIE W KBaJpaTHbIC YpPaBHEHWS, YPAaBHEHHS, CBOJASIINECS K HHUM,
npocTeime ApoOHO-paMOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JIBYMS NMEPEMEHHBIMU M CHCTEMBI IBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcTOBBIE 3amauM anreOpanvdecKHM CIIOCOOOM C TMOMOIIBI0 COCTAaBIICHUS
YPaBHEHMSI WJIM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS epEeMEHHBIMHU.

[TpoBoaUTH MpOCTENIINE HCCIEIOBAHNS YPABHEHUN U CCTEM YpaBHEHH, B TOM 4HCIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUI (yCTaHABIMBAaTh, WMEET JM YpaBHEHHE WU
crcTeMa YpaBHEHU peIIeHHs, €CIIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemate nuHeiiHble HepaBEeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTb peLICHHE
HEPaBEHCTB HA YMCJIOBOW MPAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemate cucremMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEUICHHE CHCTEMbl HEPAaBEHCTB HA YUCIOBOW MPSMOH,
3aIMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a1a4.



DOyHKIUHA

Pacno3naBare GyHKIMN M3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM TIJIOCKOCTH rpadukoB GYHKIMMA BUAA: Yy = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =%, y = |x|, B 3aBUCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOHACTBA
byHKINH.

Crpouth M M300pakaTh CXEeMAaTHUYECKH TpapUKH KBAIPATUUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpadrKaMm.

Pacno3HaBath  KkBajgpatuuHytro (QyHKIu0 1o  ¢opmysie, MPUBOAUTH  IMPUMEpPHI
KBaJPaTUYHBIX (QYHKIUH U3 peaibHON KU3HHU, (PU3UKH, TEOMETPHH.

YucJi0oBbIe MOCJIE10BATEIbHOCTH U MPOTrPeCcCUH

PacniozHaBaTh apu(pMETHYECKYI0 U F€OMETPUYECKYI0 MPOTPECCUU MPU pasHbIX CIIOCOOax
3aJlaHuUs.

BEBINMONHATE BBIYUCICHHUS C HCIIOIB30BAaHHEM (OPMYIT N-TO WieHa apu(PMETHYECKOH u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemate 3a7aum, CBsI3aHHBIE C YMCJIOBBIMHU IMOCJEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJjaud

13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, ITU(POBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanyecTBo 4acoB JJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TeM mudpoBLIe
Ne n/m P Konrpoasusie IIpakruyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Yucna v BeluMcieHus. PanimonanbsHbie 75 ) bubnuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BhIpaKEHUS 27 2 hitps://m.odsoo.rw/7f41 5590
bu6mmorexa [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopaunats! u rpapuku. OyHkunu 24 2 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [JOK
> Tostopenue 1 06obmenne 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0




8 KVIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM nupposbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bu6mmorexa [IOK
. 2
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 0 bu6mmorexa [IOK
[10Ka3aTeyIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuoteka [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 y 13 1
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
. 0
8 DyHKIHH. OCHOBHBIC MIOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
? DyHKuyH. HCHOBbIE yHKLHH ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
IT 1
10 OBTOpEHHE 1 0000uIeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
| Yucna u BeruncieHus. JlecTBUTEIbHBIC 9 1 0 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubnnoreka [JOK
OJHOU MIepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
. 1 1 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
0
> DyHiLHH 16 ! https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
0
6 YucnoBble OCIEN0BATEIBHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 15 1 0 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 7 0




10.

11.

12.

13.

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Anrebpa, 7 wimacc: yuebnuk / KO.H.MakaperaeB, H.I' Munaok, K.M.Hemkos,
C.b.CyBopoBa; noa pen. C.A. TenaxoBckoro. — l4-e u3a., crep. — Mocksa:
[Ipocemenue, 2022. — 255, [1]c.: .

Anrebpa, 8 kmacc: yueOnuk / FO.H.MaxkapeueB, H.I'Munmiok, K.M.Hemxkos,
C.b.CyBopoBa; noa pen. C.A. Tenaxosckoro. — 15-¢ u3a., crep. — Mockaa:
IIpocemenue, 2022. — 287c.: ui.

Anrebpa, 9 wmacc: yue6nuk / FO.H.MaxkaperaeB, H.I .Munmok, K.J.Hemkos,
C.b.CyBopoBa; mox pen. C.A. Temskosckoro. — 14-e wu3ap., crep. — Mocksa:
[Ipocseenne, 2022. —287c¢.: ui.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Anrebpa. 7 kinacc. Tematnueckue tectsl / FO.I1. Jynuusin, B.JI. Kponray3.— M.:
[Ipocsemenue, 2011.

Anrebpa. unakruueckue matepuansl. 7 kmace/ JILU. 3BaBuu, JI.B. Ky3nemnosa,
C.b. CyBopoBa — M.: [Ipocsenienue, 2012.

Anrebpa. 8 xnace. Temaruueckue tectsl / FO.I1. dyauusia, B.JI. Kponray3. — M.:
[Ipocsemienue, 2011.

Anrebpa. 8 knacc: nunaktuyeckue marepuansl / B.M. XKoxos, FO.H. Makaperues,
H.I''Mungtok. — M.: IIpocsewenue, 2014.

Anrebpa. 9 knacc. Temarnueckue tectsl / FO.I1. JQynuusn, B.JI.Kponrays.— M.:
[Ipocsemenue, 2011.

Anrebpa. [umaktuueckue wmatepuansl. 9 kmacc / KO.H. Makaperues, H.T.
Munmrok, JI.M. Kopotkosa. — M.: [Ipocsemienue, 2013.

N3ydyenune anredpbr B 7-9 ki.: mocobue st yuurteneil / FO.H. Makapeiues,
H.I". Munaiok, C.b.CyBoposa, 1.C. lllnsixoBa. — M.: [Ipocsemenue, 2009.
PazHoypoBHEBBIC 3aaHMS A1 TEMATHYECKUX U UTOTOBBIX KOHTPOJIBHBIX PabOT MO
anreope. 7-8 knaccel. / JI.S. dequenko. — /1., 2004.

PazHoypoBHEBBIC 3aaHMS A1 TEMATHYECKUX U UTOTOBBIX KOHTPOJIBHBIX PabOT MO
anrebpe. 9 xknacc / JI.A. dequenxo. — /., 2004.

COopHUK 3amaHuil AN TEMAaTHYECKUX M MTOTOBBIX aTTecTanui mo airedpe. 7-9
knacc / JI.A. @emuenko. — 1., 2009.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru




