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HHOACHUTEJBbHAA 3AIINCKA

Anrebpa sIBISI€TCSI OJIHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
oOecrieunBaeT U3y4eHue IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI'0, TaK U TYMaHUTapHOTO
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs IPOJOLKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEICTaBICHUM O TPOUCXOXKIEHUU U CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
MPOLIECCOB B MIpHUpOJe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IdpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATH yTBEpKAeHH. OCBOCHHE Kypca aireOpbl o0ecriedrBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalolUXcs: OHM HCHOJB3YIOT JCNYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NEATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELEHUE 3aJad  SBISIETCS  peaju3anuei
JESITEIbHOCTHOTO MTPUHIIMIIA O0yUEHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anrebpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-METoAWYecKue JuHuH: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BbIPAXKEHUS», «YPABHEHMsS U HepaBeHCTBa», «DyHKUUNY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3YYEHHUs Kypca, B3aUMOJIEUCTBYS C IPYTUMU €ro JUHUSIMH. B Xone uzydeHnus yuyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy yueOHOro Kypca «Asredpay» BKIHOUYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTH4YecKOro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne snuHMM «Yucaa W BBIYMCIEHUS» CIY)KUT OCHOBOW ISl JAJIBHEWIIETO
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OpMHPOBAaHUIO YMEHHsI MOJb30BaThCs AJTOPUTMAMHM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >KM3HU. Pa3BUTHE NMOHATHS O 4YUCIIE HAa YpOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne MAByX anreOpanyecKux JMHUA — «AJTeOpandeckre BBIPAKCHUS» H
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTU4YeCKOro arnrnapara, HEOOXOJWMOTo MJisi pEeleHHs 3aJad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBII  MaTepuan TIpPYNNHPYEeTcs BOKPYT  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK S3bIKA JJIs IIOCTPOEHUS MAaTEMaTHUYECKUX MOJEINEH,
OIMCAHHUS MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOydeHus anredpe BXOIAT Takke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YacTHOCTH, s
OCBOEHHUsI Kypca UHGOPMATUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PacCyXICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxxanue  (yHKUMOHAJIBHO-TpAQUUECKOW JIMHUM  HAIEJCHO Ha  IOJIyueHHe
oOydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH I OMHCaHUs
U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pa3nyHbIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo ydeOHOMY IuUTaHy B 7-9 Kjaccax H3ydaeTcs ydeOHBIM Kypc «Anredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha uzydenue yuebHoro kypca «Anredpa» orsogurcs 306 gacos: B 7 kiacce — 102 vaca
(3 gaca B Hepenmo), B 8 kiacce — 102 vaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia ¥ BBIYUCICHUA

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXOA OT OAHON (OpMBI 3amucu Apodei K
apyroi. IloHsATHe panMoOHaIbHOrO YKCIIA, 3allMCh, CPABHEHUE, YIIOPAJIOUYNBAHNE PALIMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJIeM: OINpezesieHue, IpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpe/eIeHHUs, 3aiCh 00bIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3a7ad U3 pealbHOU
IIPAKTUKU.

[IpumeHeHne NpU3HAKOB IETUMOCTH, Pa3I0KEHNE Ha MHOKUTEN HATypaIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C NEPEMEHHOM. JlomycTUMbIE 3HAUYEHUs
nepeMeHHbIX. [lpeacraBneHne 3aBUCUMOCTH MEXJIYy BeJIMYMHAMU B BUAE (HOPMYIIBIL.
Beruucnenus no gpopmynam. IIpeodpasoBanue OyKBEHHBIX BbIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@XXEHUsI, TIpaBUJIa MIPeoOpa30BaHUs CYMM U MPOU3BEJEHUI, MpaBUiia PaCKPbITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

OpnowieHbl U1 MHOTrowIeHbl. CTeneHb MHOrouaeHa. ClioKeHue, BBIYUTAaHUE, YMHOKEHUE
MHOTouJIeHOB. DOpMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBajJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHUs, NpaBHiia MPeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOM, YUCIO KOPHEM JIMHEHMHOIO ypaBHEHWS,
pelieHue JIMHEHWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHUH IO YCIOBHUIO 3ajgaud. PerieHue
TEKCTOBBIX 3a/]a4 C TIOMOIIBIO YPABHEHHH.

JluneiiHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cucrema JABYX JIMHEHHBIX
YpaBHEHMI ¢ JBYMsl NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pernieHns: TEKCTOBBIX 3a7jayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOYyHKIUH

Koopaunara Toukn Ha mnpsiMod. YUucioBble TPOMEXYTKU. PaccTosiHMe Mexay IBYMsi
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsimoyronpHas cuctema koopaunar, ocu OX m Oy. AGciucca W opauHaTa TOYKH Ha
KOOpAMHATHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanpHBIX 3aBuUcuUMoOcCTei. [lonartue dynakuuu. [padux dyaxkmouu. CpoiicTBa  (QyHKIHI.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumun y = |X|. ['paduueckoe pelieHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBanpatnselii kopeHb u3 uyucna. [loHsTue 00 wuppamuwoHanbHOM uucie. JlecATUIHbBIE
npUOIKEHUS UPpAMOHaIbHBIX uncen. CBolicTBa apu(PMEeTUYECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

Crenens c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTanapTHas 3aKUCh YUCTA.

AsiredOpanyeckue BbIpasKeHMsI

KBagpartsslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpandeckas aApoOb. OCHOBHOE CBOMCTBO anreOpawmdeckoit apodu. CiioxeHue,
BBIUYUTAHUE, YMHOKEHHE, JIeJIeHNEe ainredpanueckux ApoOeil. PammoHambHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMil, cBoOAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteifmine npoGHO-
pauMoOHaIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpETalldsl YPAaBHEHHUI C IBYMS IEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs NEepeMeHHbIMU. lIpumepbl peleHus cCUCTeM HENMHEHMHBIX YpaBHEHHM ¢
JBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocooom.

UucnoBble HEpaBeHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEilHble HepaBEeHCTBAa € OAHOW mnepeMeHHOU. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynknuu. O6iacTe onpeneneHns 1 MHOXKECTBO 3HaueHUuM QyHkuuu. Crnocoobl
3aanus QyHKIUH.

I'paduk ¢ynkuun. YUrenue cpoiictB pyHkuuu no e€ rpaduky. IIpumepsl rpadukos
(GYHKLIUH, OTpaXXaloLMX peabHbIE TPOIECCHI.

OyHKIMH, ONHUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIUHN Y = X2, y = X3, y = VX, y=|x]. I'paduueckoe perieHue ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCTICHUA

PanmonaneHble yncna, HppalMoOHAIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE 4YHCIA KaK OECKOHEYHbIE
JIecsTHUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHHE NEHCTBUTENBHBIX 4uCel, apu(pMeTHdyecKue AEHCTBHS C JIeHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYKAIOWIETO0 MHpPA, AIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUpE.

[Ipubnmx€HHOE 3HAUEHHWE BEIMYMHBI, TOYHOCTb NpuOIMKeHHs. OKpyrieHHEe YHCel.
IIpuknaka v OLlEHKA pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHHsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. Pemenne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHwe ypaBHEHUH, CBOASIIMXCS K  KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa30KEHUEM HAa MHOKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHWU.  PelneHme  TEKCTOBBIX  3a1ad
anreOpandecKuM METOIOM.



VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JTHHEHHBIX
YPaBHEHHH € ABYMs IIEPEMECHHBIMHU. PellleHne CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETALUs CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 aNreOpandecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne NMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBaapartHble HepaBeHcTBa. ['padmueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOYyHKIUH

KBanparnunas ¢ynkius, e€ rpaduk u cBoiicTBa. [lapabona, KOOPAWHATHI BEPITHMHBI
napaboIIbl, 0Cb CAMMETPHH apadoJIbl.

I'paduxu Gysmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| n ux coiicTa.

YucaoBbIe MOCIEI0BATEILHOCTH H IPOrPecCHH

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIbBHOCTA PEKYPPEHTHOM
dbopmynoit u popmynoit N-ro 4ieHa.

Apudmernueckass W reoMmerpuyeckas —mporpeccud. Dopmynbl  N-TO  4JeHA
apru(MeTHUECKON U reOMETPUYECKOM MPOrpeCcCHil, CyMMBbI IIEPBbIX N YICHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUYECKOW MPOTPECcCHil TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CI10KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JHUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS IMPOrpaMMbl y4deOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIUTAHHE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaju3allid ero IMpas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEYp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE y4acTHE€ B PEHICHUM MPAKTUYECKHUX 3aJlad MaTeMaTU4YecKOM
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM HWHIWBHAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUS W
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOLMOHAIBHOMY M JCTETUYECKOMY BOCHPHITHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHU, YMEHUIO BUIETh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIlMel B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelOBEYECKOW MAEsITeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKOM JIEATETLHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHUpPOBAHUE  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTHIO TPUMEHATh MAaTE€MaTUYECKHEe 3HaHUs B HMHTEPECaX CBOETO 30pOBbS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHUE:

OpUEHTAINEeH Ha TPUMEHEHUE MaTeMaTUYECKUX 3HAHUHW JUIs peIIeHus 3aj1ad B 00J1acTh
COXPAHHOCTH OKPYXKAIOIIeH cpebl, MIAHUPOBAHUSA MOCTYIKOB M OIEHKA HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0JeM U MyTel uX pereHus;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEIACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeTbHOCTh, B TOM YUCIIE YMEHHE YUUTHCS Y APYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU W3
OTIbITA IPYTHX;



HE00X0AUMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHUMU, B TOM 4uciie (OPMYIHPOBATH UIEH,
HOHATHS, TMIIOTE3bl 00 0OBEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYallMl0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornyeckue aeicTBHA:

L BBISIBJIAATE U xapaKTemeBaTL CYIIIGCTBGHHI)IC HpI/I3HaKI/I MATEMATUYCCKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEXAY MOHATUSMU, (OPMYIHPOBATH OMpPECIICHUs MOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINUKA, OCHOBAHUSA JUIsI 000OIEeHUs u
CpaBHEHUS, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a,

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpazoBbIBaTh CYKJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;
. BBIABIIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOpPEYUS B

dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEP)KICHUSX, NpeAsaraTb KPUTEPUM JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

. JlenaTb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AK/IFOYCHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;
. pa3buparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKACHHM (IIpsMble U OT

HpOTI/IBHOFO), MNPOBOAWUTE CaMOCTOATCIBHO HCCIIOKHBIC JOKaA3aTCJIbCTBAa MAaTEMAaTHYCCKUX
(bakToB, BBHICTpAaUBaTh apTyMEHTAIIMIO, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

. BBIOMpaTh CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboliee MOAXOMAUIMA C Y4ETOM CaMOCTOSITENFHO BBIAEICHHBIX
KpUTEPUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

o UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKANA WHCTPYMEHT TIO3HAHWS,
(GopMyIUpPOBaTh BOMPOCH, (UKCHPYIOIIHWE MPOTHBOPEUUE, MPOOJIIEMYy, CaMOCTOSITEILHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOKO MO3UIIHUIO,
MHCHMUE;

o OPOBOAWTH MO  CaMOCTOATEIBHO  COCTABIEHHOMY  IUIAaHYy  HECJIOXKHBIH
OKCIIEPUMEHT, HEOOJBIIOE MCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTH OOOOIIEHHUST W BBIBOJALI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOJIOJICHUS, WCCIICJIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTh  IOJNYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

o MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPoOIlecca, a TAaKKe BBIJABUTATH
MMPECAIIOJIOXKEHHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUAX.

Paborta ¢ undopmanmeii:

. BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh  MHGOpMAalWH, JaHHBIX,
HEOOXOIUMBIX JIJISl pEeLIeHHs 3a/1a4H;

° BBIOMpPATh,  AHAIU3UPOBATh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(OPMALIKIO PA3TUYHBIX BUAOB U (HOPM IpEACTaBICHUS;

) BBIOMpATh (GOpMy TpeACTaBICHUS WHPOPMAIUU W WLTIOCTPUPOBATH PEIIacMbIe
3aJa4uM CXeMaMH, JuarpaMMaMu, HHOUM rpadukoi U MX KOMOMHALUSIMY;



J OLIEHUBATh HAAEKHOCTh MH(GOPMAIMU TIO KPUTEPUSIM, NMPEIT0KESHHBIM yUUTEIEM
Wi chopMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMmmyHukaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

. BOCIPUHUMATh U (DOPMYIHpPOBATH CYKIEHUS B COOTBETCTBHM C YCJOBHSIMH U
HeasiMi  OOLIeHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS M0 XOAY pELICHHs 3a1add, KOMMEHTHPOBATh
MOJIyYEHHBIN pe3yibTarT;

. B XOZle OOCYXICHHS 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BBICKA3blBaTb WJEH, HALEJIECHHbIE HA [IOUMCK pELIEHUS,
COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB JManora, oOHapyX uBaTh
pasn4yre W CXOJCTBO MO3UIMHA, B KOPPEKTHOH (opme (opMyaupoBaTh pasHOITIACHS, CBOH
BO3PaKEHU,

J IPEJCTaBIATh PE3yJbTaThl pPEIIEHUs 3aJayd, 3KCIEPUMEHTa, HUCCIIEJOBaHMS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (popMar BBICTYIUIEHUS C YYETOM 3a4ay IMPE3EHTALUH U
0COOCHHOCTEH ayAuTOpHH;

. MIOHUMaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHAHOM M WHIMBUAYaJIbHOU
paboTHI IPH pellIeHNH YUeOHBIX MATEMAaTHUYECKUX 3a/1a4;
. INPUHUMATh 1E€db COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATH OPraHU3aIUI0

COBMECTHOM pabOThI, pacrlpeieisTh BUIbl pabOT, JOrOBapHBATHCSA, OOCYKIATh MpoIece U
pe3ysbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykIeHus, oOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI W JIPYTHIE€), BBINOJHITH CBOI YacTh PabOTHl M KOOPAMHHPOBATH CBOU
JENCTBUS C IPYTUMU WIEHAMH KOMaH/Ibl, OIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI IPOAYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranmusanus:

J CaMOCTOSITENILHO COCTAaBJISITh TUIAH, aITOPUTM PEIICHUs 3aaqd (WM €r0 YacTh),
BBIOHMpATh CMOCOO pelIeHUs C y4€TOM UMEIONINXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTELIEKT:

L4 BJIAJACTH criocobamu CaMOITPOBEPKH, CAMOKOHTPOJIA IIpomHecca MW pe3yibTara
PCIICHUA MaTeMaTH4eCKOM 3aJa4u,
L4 NpeaABUACTL TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH HpH PCIICHHUU 3alayu,

BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE pe3ysbTaTa JEATEIbHOCTH IIOCTaBICHHOW LEMU U
YCIOBUSAM, OOBSACHATH MPUUYUHBI JTIOCTUKEHUS WM HEAOCTHXKEHMs IeNIM, HAXOAWUTh OIIMOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJbTATHI

K xonmy oOydenuss B 7 kjacce 0OOy4arOmUHCS TMOMYYUT CICAYIOIINE MPEIMETHBIE
pe3ynbTaThl:

Yucsia ¥ BbIYUCTICHUSA

BeImonHATh, coderas yCTHBIE W NMUChMEHHBIC MPHUEMBI, apu(PMETHUYECKHE ICHCTBHS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHHs] YMCIIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HBIE CHOCOOBI U
npuEMbl BBIUMCIICHHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUH, COJEpKAlIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.



[lepexoauTh OT OJHOM (OPMBI 3aMKUCH YUCEI K APYroi (peoOpa3oBhIBaTh JECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIC YUCIIA.

OxpyrisTh yuca.

BBINOIHATE NPUKKUIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAUYEHUIN YUCIIOBBIX
BBIPAKECHUN. BBINOIHATE JEUCTBUSA CO CTEIIECHAMU C HATypajIbHBIMU IIOKA3aTEISIMH.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYypPaJIbHBIX YHMCEIL.

Pemate npakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBSI3aHHBIC C OTHOLICHHUEM BEIWYUH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYNH, IPOLEHTAMH, UHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUs 3a1a4
C Y4ETOM OTrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEeMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcnonp3oBarh anreOpanyeckyrd TEPMUHOJIOTHIO M CHUMBOJMKY, INPUMEHSITh €€ B
npolecce OCBOCHUs y4eOHOro MaTepuaia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LENOro BbIPAXKEHHUs B MHOTOUJICH ITPUBEIEHUEM MTOI00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTIOYIIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh pa3oKEHUE MHOTOYJICHOB HAa MHOXHTENIN C IOMOLIbIO BBHIHECEHHs 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CJaraeMbIX, IpUMEHeHHs (HOpMyT COKpamEHHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYJIEHOB /I pELIEHUS pa3Iu4HbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU /1711 IPeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemrats nuHelHBIE ypaBHEHHUS C OJHOM NEPEMEHHOMW, IMPUMEHsA MpaBUila Mepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fABIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[IpumensTH rpaduueckre METObI P PELICHUH JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGuparh mpuMepsl Hap 4MCeN, SBISIOMIMXCS pEIIeHUEM JMHEHHOro YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW TIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMSA
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHHH C JByMs NEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

CocTaBnaTh M pelmarh JUHEHHOE ypaBHEHHE WIM CUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIIOBHIO 3a/1a4d, WHTEPHPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJa4d IOJYYECHHBIN
pe3ynbTar.

DOYyHKIUHT

N300pakaTh Ha KOOPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIME 3aJlaHHBIM
KOOpJWHATAaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allUCBIBATh YHCIOBBIE TNPOMEXYTKH Ha
anreOpanyeckoM sI3bIKe.

OtmedaTs B KOOPIMHATHOW IIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAUHATAM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ TOMOLIBI (YHKUUH M3BECTHBIE 3aBUCUMOCTH MEXAYy BEIUYMHAMMU:
CKOpPOCTb, BpEMs, PacCTOsIHUE, LI€HAa, KOJWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTL, BPEMH,
00BEM paboTHI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.



[Tonumats rpaduyeckuii cnoco® MpeacTaBICHUS U aHATW3a MHPOPMALIUHU, U3BJIEKATh U
HMHTEPIPETUPOBATh HUH(POPMALIHIO U3 TPadUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kiacce oOydyaromMHCS TMOJYYUT CIEAYIOUIHE IpPEAMETHBIC
pe3ynbTaThl:

Yucna v BbIYMCICHUA

Hcnonbs30BaTh HayalbHbIE NPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh [EHCTBUTEJIbHBIE YHMCIIAa TOYKAMU Ha
KOOPJAMHATHOU MPSIMOIA.

[TpumeHsaTh MOHATHE apU(METHUECKOTO KBAAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BBIMOIHATH MIPE0OPa30BaHUsl BhIPpaKEHUH,
CoZEpKAIIMX KBAJIPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amuicu OONBIIMX M MaJIbIX YHUCENl C MOMOIIBI0 JIECATUYHBIX JApoOed u
crenene yucina 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHsTh TNOHSATUE CTENEHW C LEIbIM I10KA3aTeleM, BBIIOJHATh NpPeoOpazoBaHUs
BBIPKEHUI, COAEPIKALIUX CTEIEHH C LIEJIBIM TI0KA3aTEeIIEM.

BEIMONHATE TOXKIIECTBEHHBIE TMPE0OPa30BaHMs PAMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI ACUCTBHI HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaipaTHbIN TPEXUIECH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsS BBIPAXKEHUM ISl pEIICHUS pPa3lIMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHON TPAKTHKU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarsb nuHeliHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPABHEHMSI, CBOJSIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBOoNTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMAa YpaBHEHUM pellIeHUs], €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

IlepexoauTb OT cioBecHON (OPMYIMPOBKHM 3alaud K e€ anreOpanyeckod MOJeNu ¢
MOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l TIOJyYEHHBIN Pe3ysIbTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKH, PEellIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUH

[lonumats W wucmonb30BaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs1), OMpeAessATh 3HaueHHWe (YHKIMM O 3HAYEHUIO apryMeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITMH TI0 €€ TpaduKy.

Crtpoutb rpaduku 3JeMEHTapHBIX QYHKIUH BUA:

y=kix,y=x% y=x%y = x|, y = VX, onucsBaTh CBOICTBA YHCIOBOH (DYHKIMH 110 €&
rpaduxy.

K xonmy oOydenuss B 9 kjacce oOy4aromuics MONMYYUT CISAYIOIINE MPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTCHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAIBHBIE U UPPALIMOHAJIBLHBIE YHCIIA.

BoimonusaTe apudmMeTnueckre AeMCTBUS ¢ pallMOHaIbHBIMU YHCIaMH, COYETasl yCTHbIE U
MUCbMEHHBIE IPUEMBI, BBIIIOJIHATDH BBIUMCIIEHUSI C UPPALMOHATIBHBIMU YU CIAMU.

Haxonuth 3HaueHns cTeneHei ¢ HeabIMU MTOKa3aTeNIIMU U KOPHEH, BBIYUCIISTh 3HAYCHUS
YUCJIOBBIX BBIPAXKECHUM.

OKpyrisATh ACUCTBUTENBHBIE 4YHCIIA, BBINOJIHATH NPUKUAKY PE3ylbTaTa BBIYMCIICHH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI M HEPABEHCTBA



Pemarp nuHEelHBIE W KBaJpaTHbIE YpaBHEHMS, YPABHEHMsI, CBOISIIMECS K HUM,
npocTeinme ApoOHO-PalMOHAIbHbIE YPaBHEHUS.

Pemate cucrteMsl AByX JIMHEWHBIX YPaBHEHUU C BYMs IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TeKkCTOBBIE 3aqaud anreOpanvdeckuM CHocoOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

[IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM TIpadUyecKuX IpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YypaBHEHHE WIH
CUCTEMA YPaBHEHUU PEILIECHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemarp cucTeMBl JMHEMHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIOYAIOLINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOMH,
3alAChIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUH

Pacnio3naBate (yHKIMM M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMATHUECKH PACIOJIOKECHHE
Ha KOOPJMHATHOMN MJIOCKOCTH I'paduKoB QpyHKIUI BUJa:

y=kx,y=kx+b,y=kix,y=ax’+bx+c,y=x*y=+vX,y = ||, B 3aBucumocru ot
3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (DYHKIIHIA.

Ctpouth u M300paXkaTb CXEMaTHUECKH TPaPUKH KBAJAPATUYHBIX (YHKIHUH, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH 1O UX IpaduKaMm.

Pacno3znaBate  kBajgpaThuHyr0o (QyHKIMIO 10 (GopMylie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peaTbHON KU3HU, (PU3UKHU, TEOMETPHUH.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

Pacrio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO ITPOrPECCUH TPH PAa3HBIX CIIOCOOax
3a/1aHus.

BBINONHATE BBIUMCIEHUS] C MCIOJIb30BaHUEM (OpMyN N-ro uieHa apudMeTHueckoi u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4JIeHbl OCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIMHATHOM MJIOCKOCTH.

Pemrate 3amauu, CBsA3aHHBIE C YHCIOBBIMH MOCIEAOBATEIBHOCTAMM, B TOM YHCIIE 331a41
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, HU(POBHIX TEXHOIOTHM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne n/m HaumeHoBaHue pa3iejioB H TeM NPOrpPaMMbl KoanyectBo yacoB
1 Yuciia 1 BeurcieHus. PanmonansHbIe Yrcia 25
2 AnrebpandecKkue BbIpaKeHUS 27
3 YpaBHEHUS 1 HEPABEHCTBA 20
4 Koopaunats! u rpaduku. @yHkuun 24
5 [ToBTOpEeHME M 0600IIEHUE 6
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102,
U3 HUX
KOHTPOJbHBIX
pa6ot 10
8 KJIACC
Ne ni/m HaumeHoBaHue pa3iejioB H TeM MPOrpaMMbl KoanyecTBo yacoB
1 UYucia u BeruncieHus. KBagparasie KOpHHU. 15
2 Uucna u Berurcnerns. CTENEeHb C IeIbIM TOKa3aTeleM. 7
3 Anrebpanueckue Belpaxenns. KBaapaTHbIil TpEXUiieH. S)
4 Anrebpanueckue BelpaxkeHus. Anredpanyeckas Apoob. 15
5 VYpaBHeHHs ¥ HepaBeHCTBa. KBajipaTHble ypaBHEHHS. 15
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YPaBHEHHH. 13
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBA. 12
8 Oynkuuu. OCHOBHbBIE TOHATUS 5
9 @ynkuuu. Yncnoele GyHKIMU 9
10  IloBtopenue u 06001LIICHNE 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102,
U3 HUX
KOHTPOJIbHBIX
padot 8
9 KJIACC
Ne i/m HaunmeHnoBaHue pa3ieioB H TeM IPOrpaMMbl KonuyecTBo yacoB
1 Hucna u BeruncieHus. JleMCTBUTENbHBIE YUCIIA. 9
2 YpaBHeHI/IHVI/I HEPaBEHCTBA. Y PaBHEHHUs C OAHOU 14
MIEPEMEHHO.
3 VYpaBHenus u HepaBeHCTBa. CHCTEMbI YPaBHEHUH. 14
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa. 16
5 DYHKITUH. 16
6 YucIioBeIE IMOCIIEN0BATEIBHOCTH. 15
7 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI 18
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102,
U3 HUX
KOHTPOJIbHBIX

pabor 6
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