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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OIHHUM U3 OMOPHBIX KYypCOB OCHOBHOTO 0O0IIero oOpa3oBaHUs: OHA
oOecrieunBaeT M3y4EHHUE APYTUX TUCLUIUIMH, KaK €CTECTBEHHO-HAyYHOr0, TaK U I'yMaHHUTapHOIO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ul MPOAOJLKEHUS 00pa3oBaHUS UM B MOBCEAHEBHOW JKU3HU.
PazBute y oOydaromuxcsi Hay4YHBIX MPEACTABICHUNH O TMPOUCXOXKICHUM U  CYHIHOCTH
anredpandecKkux a0CTpaKIHid, CIOCO0E OTPAKEHUSI MATEMATHUECKON HAYKOUW SIBIICHUI M MPOIIECCOB
B IpHpoJie U OOIIECTBE, POJIM MaTEMAaTUYECKOrO MOJEIHMPOBAHUS B HAyYHOM IIO3HAHWHM H B
MPAKTHUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS M KadeCTB MBILIUICHUS,
HEOOXOJUMBIX [UIsl ajanTallud B COBpeMeHHOM ImdpoBoM obmectBe. M3yueHue anredOpbl
o0ecrieynBaeT pa3BUTHE yYMEHHUs HAOII0AAaTh, CPAaBHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUA U
BBIBOJIbI, (OopMynHpoBaTh yTBepxkAeHUs. OcBoeHHe Kypca aiureOpsl oOecreurBaeT pa3BUTHUE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHU HUCHONB3YIOT JIeAYKTHBHBIE W HHIYKTUBHBIC
paccyxacHusl, 0000IIeHNEe U KOHKPETH3AIMIO, a0CTparupoBanue u ananoruto. O0yueHue anredpe
IpeIoiaracT 3HAuYUTENbHbIA O0BEM CAMOCTOATEIBHOW JEATEIBHOCTH O0YYarolMXCs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHUE 3314 ABIISETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0yYeHHS.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay AJis OCHOBHOTO 00IIero oopazoBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEP)KaTeIbHO-METOANYECKHE JMHUU: «Yucaa U BBIYUCICHUS,
«AnreOpanyuecKkue BBIPAKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxknmas w3 sTHx
COJIEpKaTeIbHO-METOAUUECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET M3Y4EHUs Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHUSAMH. B xone u3yueHuss ydyeOHOro Kypca oOydarouumcs
MPUXOJUTCS JJOTUYECKH PACCyk1aTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN SA3BIK. B cBs3U C
3TUM B IMporpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOpPHIE OCHOBBI JIOTHUKH,
IIPEJICTaBICHHbBIE BO BCEX OCHOBHBIX pa3/iefiax MaTeMaTH4eCKOro 00pa3oBaHus U CIIOCOOCTBYIOLINE
OBJI4/ICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHueckoro s3bika. ConepkaTeabHON U
CTPYKTYPHOH 0COOEHHOCTBIO yueOHOro Kypca «Anrebpa» sBISETCS €ro WHTErpUPOBAHHBIN
Xapakrep.

Copnepxanue TUHUN «YuCIa U BBIUMCICHUSD) CIIY>KUT OCHOBOH ISl ajbHEHIEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y O0YYAIOLIMXCS JJOTMUECKOTO MBIIITIEHUS, (POPMUPOBAHHIO
YMEHHUSl TOJb30BaThCsl AITOPUTMAMHU, a TaKKe MPUOOPETEHHIO NPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX I IOBCEJIHEBHOM »U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O
o0m1ero o6pa3oBaHus CBSI3aHO C PallOHATBHBIMU U UPPAIlMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
IIPEJICTABICHUA O JEHCTBUTEIIBHOM YHUCIIE. 3aBEPLICHUE OCBOCHMSI YMCIIOBOM JIMHUM OTHECEHO K
cpenHeMy o01IeMy 00pa3oBaHUIO.

CopepxaHue IByX ajireOpandeckux JUHUN — « Aredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpaBeHCTBa» cNocoOCTBYeT (OPMUPOBAHUIO y OOydalOIIUMXCsl MaTeMaTHMYeCKOTo ammapara,
HEOOXOIMMOro JUIs pelIeHUs 3ajJad MaTeMaTUKH, CMEXHBIX TPeAMETOB M IPAKTHUKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHUs y4eOHBIM Marepuai
TpyNOUpPYEeTCsl BOKPYI PpAlMOHAJBHBIX BbIpaXeHHH. Anredpa JEeMOHCTPUpPYET 3HAUYEHHE
MaTeMaTUKH KakK s3blKa JUIsl MOCTPOCHMSI MaTeMaTUYeCKHUX MOJeNied, OMUCAHHs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXkKe NalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOTO, B YACTHOCTH, JUIsI OCBOCHUS Kypca HH(POPMATUKH,
U OBJIaJICHUE HaBbIKAaMHU JEIyKTUBHBIX paccyxaeHuil. [IpeoOGpa3oBaHue CHMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYE€CKOMY TBOPUECTBY.

Conmepxanne  (QyHKUMOHAIbHO-Tpapuyeckold  JIMHUM  HAlEJIeHO Ha  TOJIy4eHHue
00y4JarMUMUCS 3HAHUN O PYHKIUSAX KaK BaXHEHUIIEH MaTEeMAaTHUYECKON MOJENU ISl ONMUCAHUS U
UCCIIEIOBaHMSI Pa3HOOOpa3HbIX TMPOILIECCOB W ABJIEHUN B mpupoje U oOumiectBe. M3yueHue



MaTepuana CIoCOOCTBYET pa3BUTHIO Yy OOYyYarolIMXCS YMEHMSI HCIONb30BaTh pazIUYHbIE
BBIPA3UTEIbHBIE CPEJCTBA S3bIKa MaTeMAaTUKH — CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKkue,
BHOCHT BKJIaJl B ()OPMUPOBAHHE MPEACTABICHUN O POJIM MAaTEMATHKU B Pa3BUTHH [MBHIM3ALUN U
KYJbTYPBHI.

CormacHo y4eOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsi y9eOHbIN Kypc «Anredpa», KOTOPhIH
BKJIIOUAET  CJIEAYIOIIME OCHOBHBbIE pa3fenbl  coiepxaHus: «Yucnma W BBIYUCICHUS,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY», « DYHKIIHIY.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 kimacce — 102 gaca (3
yaca B Hezemo), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kiacce — 102 gaca (3 vaca B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BBIYHCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
qrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMU. PemieHne 3agad u3 peairbHOR
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHp ¢ HaTypajJbHBIM I1OKa3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOJBIIUX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
npoOu B BHJE NPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEUICHUE 3a]a4 U3 PealbHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB JAEIMMOCTH, Pa3JI0KEHUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

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

Auredpanyeckue BbIpaKeHHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO pPaBHBIC
BBIpQXECHMSI, IPaBUJIa MIPEOOpPa30BaHUs CYMM M MPOU3BEIEHUI, MpaBUia PacKpbITHs CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBAagpaT CyMMBbl M KBaJapaT Pa3HOCTH.
®dopMya pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO ypaBHEHUS,
pellieHne JIMHEHHBIX ypaBHeHMH. CocTaBl€HHME ypaBHEHHMH IO YCJIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
ypaBHEHUW C JABYMsl TIepeMEHHBIMHU. PeleHue cuctem ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHU.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KoopaAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTel. Ilonatue Qynkuuu. I'papux ¢ysknuu. CBoicTBa (QyHKIMH.
Jluneitnas ¢yukuus, e€ rpapuk. I'padux GyHkimu y = |X|. ['paduueckoe perieHne TUHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

KBanparaelii koperb u3 4ywcna. lloHsatue o0 wuppanwoHanbHOM uyuche. JlecaTnyHbie
npUOJIMKEHUST UPPALMOHANBHBIX unces. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHMM M BBIYUCICHUSAM. JlelicTBUTEIbHBIE
qyucia.

Crenens ¢ 1esIbIM NTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.
Anredpanyeckne BbIPaKeHUs

KBagparHblil TPEXUWIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOHCTBO anreOpandeckoit apobu. Croxenue,
BBIYUTAHNE, YMHOXKEHHUE, JIeJCHUE airedpandeckux ApoOeil. PammoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemennie ypaBHEHMil, CBOISIIMXCS K JHMHEWHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
pauMoOHalIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpeTalss ypaBHEHUN C JBYMS NE€PEMEHHBIMM U CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs IIEpEMEHHBIMHU. lIpuMepbl pemeHus CUCTeM HENMHEMHBIX YPAaBHEHMM €
JIByMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3324 areOpanyecKiuM CocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOMU.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONacTh ONpeaesieH!s] 1 MHOXKECTBO 3HaueHUH (pyHKIH. CriocoObl
3a1aHus QyHKIIUM.

I'padpuk ¢dynkuun. Yrtenuwe cBoiictB QyHkuuu no e€ rpaduky. Ilpumeps! rpapukon
GyHKIUI, OTpa)karoUINX peaJbHbIe MPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYHCTIECHUS

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE
JIecATUYHbIe  npobu. B3auMHO  OAHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPJAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHCIaMH.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, ITUTEIBHOCTH IMPOIECCOB B OKPYXKAIOIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHcell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.



YpaBHeHUsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASAIIMXCA K  KBaJAPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHuss YpaBHEHUM TpeThed M YETBEPTOW CTEIEHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHEHWH.  PemeHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C AByMs IEepeMEHHbIMH U ero rpa¢uk. PemieHune cucteMm IBYX JMHEHHBIX
YPaBHEHHH € ABYMs IIEPEMEHHBIMU. PelleHne CuUCTeM IBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH ctemneHu. I'paduueckas MHTEPIpETalns CUCTEMbl YPaBHEHUH ¢
JIByMsI [IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3aau anreOpandeckuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JNMHEMHBIX HEPABEHCTB C OAHOW IEPEeMEHHOW. Pemenue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWMHATHI BEPITHMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTpa.

Yucii0BbIe NOCJI€10BATEIBHOCTH U NPOrPECCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmyoit u popmysoii N-ro uieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4wieHa
apru(MeTHUECKON U TreOMETPUYECKON MPOrpecCHil, CyMMBbI IEPBBIX N YIEHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKECHUSAM POCCHUHCKHX MAaTEeMAaTUKOB M POCCUICKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO O0sS3aHHOCTEH TIpakJaHMHA M pead3allud €ro Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX NIPUHLIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAlMe B JIEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuHBIX HpeICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HABBIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NPUMEHATh MAaTE€MaTHYECKHE 3HAHUS B MHTEpPECAX CBOErO 370POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO 5Ke MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATH M OLIEHUBATh PUCKU U IOCIEACTBHS, (POPMUPOBATD OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBJIATh M XapPaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy MOHATUAMHU, (HOPMYJIUPOBATH ONpEAETICHUS MOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (POPMYIMpPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIE,

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUAX, Ipeiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, JAE€IYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHYECKHUX YTBEPXKICHMH (mpsiMble H  OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIbHO ~ HECIIOKHBIE  JI0KA3aTelIbCTBa
MaTeMaTHYeCKuX (PaKToOB, BBICTpAaUBaTh AapPryMEHTAIUIO, MPUBOJIUTH IMPHUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl KAk  HCCIEJOBAaTENIbCKUNA  MHCTPYMEHT  IO3HAHMA,
bopmynupoBaTh BOIIPOCHI, ¢bukcupytomye IPOTHBOpEYHE, npobiemy,
CaMOCTOSITENIFHO yCTaHAaBJIMBAaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® TPOBOJIUTH IO CAMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA SKCHEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENbHO  (hopMynupoBaTh 00O0OIIEHHMS M BBIBOABI IO  pe3ylbTaTaMm
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OILCHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU TpaduKoi 1 NX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIPUHHUMATh U (POPMYJIHPOBATH CYXIICHHS B COOTBETCTBUU C YCIOBHSMH M IICISIMH
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3adayd, BBICKA3blBaTh WJEW, HAICICHHbIE Ha TIOWCK pEIIeHUs,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yJIbTAThl PEIICHUS 3aa4H, SKCIEPUMEHTA, MCCIIeIOBaHUs, TIPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHHUS C Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIbHOW pabOTHI
NPY PEIICHNU YYeOHBIX MaTeMaTHIECKUX 3a/1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC |
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpYNNoOBbIX (opMax paboThl (0OCYXIEeHHS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTb pabOThI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaLUK.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSCHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMDXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 kJacce oOydaroumuiics MOJYYUT CIELyIOIIUE MpEeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BbinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
palOHAaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs] YHCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHW JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoaute OT 0gHOM (HOPMBI 3amMcH yuced K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BpINONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEUCTBUA CO CTENIEHSAMHU C HATypaJIbHBIMU IIOKa3aTEIISIMU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3alaud, CBSA3AHHBIE C OTHOIICHUEM BEIIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrinonHaTe mpeobpa3oBaHus LEI0r0 BBIPAXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOYICHA HAa MHOIOYWIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymecTBISTh Pa3I0KEHNE MHOTOYWIEHOB HA MHOYKHTEIN C IOMOUIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKECHHUS.

[IpumensTh mpeoOpa3oBaHUST MHOTOWIEHOB JUIS pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

PemaTte nuHEHHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSs INpaBHiIa IEepexoja OT
UCXOJHOIO YypaBHEHUS K pPaBHOCUIbHOMY eMy. lIpoBepsTh, sBIIA€TCS JIM YHUCIO KOPHEM
YpaBHEHU.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U X CUCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NIOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOHM IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOAUTEIBHOCTD, BPEM,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce OOydYarOmMICS TMOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE TPEJCTABICHUS O MHOXKECTBE EHCTBUTENBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUUYECKOrO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHUCEN C MOMONIBIO JIECATUYHBIX Ipo0ed u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHU C LIETIbIM MTOKa3aTeIeM.

BBINOAHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEpaABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UHUCIIE C
NpUMEHeHHEeM TIpadUUecKuX TIpeaAcTaBieHUil (yCTaHaBIMBAaTh, WMEET M YpaBHEHUE WU
cucTeMa ypaBHEHUH pelleHus, €Clii UMEET, TO CKOJIBKO, U IIPoYee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
IOMOIIIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YPaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]au¥ TOJYy4YECHHBIN pe3yIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = ki, y = x2, y = X3y = |x|, Y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarOUMiCs MOJIYYUT CICIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrIimonHATe apudMeTHUecKue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs cTENeHEel ¢ HeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJIsTh JCUCTBUTEIBHBIC YHWCIIA, BBINOJHATH MPUKUAKY pE3yJbTaTa BBIYMCICHHIA,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTeiime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarh cuctembl IBYyX JIMHEWHBIX YpaBHEHHH C JBYMS MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH MpoCTEIIME HUCCIEIOBAHNS YPABHEHUH U CUCTEM YPaBHEHHI, B TOM 4HCIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHU peIIeH s, €ClIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEpaBEHCTB HA YMCJIOBOW MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JHHEHHBIX HEPAaBEHCTB, CHCTEMBbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSMOW,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh pyHKIINN H3y9EeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJMHATHOM M1ockocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOA(PPHUIMESHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOTHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOpMyN N-ro 4YieHa apu(MeTHdecko u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 peasTbHOM KHU3HH (C UCIOIb30BAaHUEM KAIIBKYJISTOpa, HU(PPOBHIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIuKUCIeHUs. ParinoHanbpHbIe o5 9 0 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BbIpaKEHUS 27 3 0 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHIL i HEpaBeHCTBa 20 2 0 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Gy 24 2 0 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 0 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 0
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8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 0 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - 0 0 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 0 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 0 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 0 bubnuoteka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKu@H. OCHOBHEIE NOHATHS S 0 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9 1 0
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1 0
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
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9 KUIIACC

N KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
; (uudpoBbIe)
n/ HaunmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMbl Kontpoabubie IlpakTnueckue
Bcero oOpa3oBaTejibHbIE
I padoThI padoThI
pecypcbl
. bu6nmmoreka [IOK
1 Uwucna u BeIYUCIIeHUs. J[eliCTBUTEBHBIC YnCiIa 9 1 0 httns://m.edsoo.ru/7f419d08
5 VYpaBHEHUs 1 HEpABEHCTBA. Y PABHEHHUSI C OJJHOM 14 1 0 bubnnorexa [JOK
IIEPEMEHHOMN https://m.edso0o.ru/7f419d08
. bubnuoreka [{OK
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbI YpPaBHEHHI 14 1 0 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 .H 1 2
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 0 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHICHIH 6 0 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIOBBIE TTOCJIEA0BATEILHOCTH 5 0 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS bu6nmorexa LIOK
7 - 18 1 0
3HAHUHU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Anre6pa, 7 knacc/ MaxkapserueB F0.H., Munarok H.I'., Hemkor K.U. u apyrue,
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienner
» Anre6pa, 8 kiacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienne»
» Anre6pa, 9 kinacc/ Maxkaperaes FO.H., Munaiok H.I'., Hemkos K.W. u apyrue,

AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemieHney

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Meroanueckue pekomeHaanuu. 7-9 kiaccel (k yueonnky Maxkapsruesa 0. H. u np.)

HUDPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Kypc ypoxos 1o anredpe 7 kmacc OOO "MHTEPIA

Homamnaue 3aganusi. Anreopa. AO UznatensctBo "[Ipocsemienne"
@yHKIMOHaIbHAs TPaMOTHOCTh. bank 3ananuii. 7-9 knaccel. AO WU3natenbcTBo

"IIpocsernienue"
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