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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHE IPYTrUX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMs U B IOBCEIHEBHOM KU3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TPEACTABICHUH O TMPOUCXOXKICHHH M CYHIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKeHUS MATEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4eCTB
MBIIUICHUS,, HEOOXOIMMBIX Uil aJanTalid B COBPEMEHHOM IM(poBoM obmiectBe. M3ydyenue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JEeWCTBUSL U BBIBOJIBI, (POPMYIIMpPOBATh yTBepKAeHHUs. OCBOCHHE Kypca anreOphl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYalONIMXCS: OHH HCIOJB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETHU3alnio, a0CTparupoBaHHe M aHAJOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEILHOW JESTEIbHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peIIeHWEe 3ajad  SBJSIETCS — peajn3armeit
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIEHHUSI.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX copepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
W3yUYeHHs Kypca, B3aUMOJICHCTBYS C IPYTHMHU €T0 JIMHUSAMH. B Xo1e n3ydenus ydeOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B IporpaMMy yueOHOTO Kypca «Airedpay BKIIOUSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTBHIO YUeOHOTO Kypca «Anredpay sSBISETCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BHTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJWMBIX Ul MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPANUOHATBHBIMUA YHCIIAMHU,
(dbopMUpOBaHHEM IPEICTABICHUA O NEHCTBUTEIHHOM YHMCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuxX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOIIMXCSI
MaTEeMaTU4eCKOTO arapara, HEOOXOJWMOIrO Ui pEIICHUs 3ajJa4 MaTEMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs
y4eOHBI  Marepwaja TPYyNIUPYETCs BOKPYr  PalMOHAIBHBIX  BBIPAXKEHHHA.  Asredpa
JEMOHCTPUPYET 3HAYCHUE MATEMAaTUKU KaK sI3bIKa JUIsl TIOCTPOCHHUS MaTEMATUYCCKUX MOJCIICH,
OIMCaHMsI TPOIECCOB U SIBIICHUI peabHOTO Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe
JanbHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOJAUMOTO, B YAaCTHOCTH, IS
OCBOEHHS Kypca HWHGOpPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXICHUU.
[IpeoOpazoBanre CUMBOJBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUS, CIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOPYECTBY.

Conepkanne  (DyHKIMOHAIBHO-TpAUUECKOW  JIMHUM  HAICJICHO HA  TOJyYCHHUE
00yJaroImuMuUcs 3HaHUN 0 (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOJIEIH JIJIs ONIMCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX MPOIECCOB M SIBJICHUN B Ipupojae M obecTtse. M3ydeHue
MaTepuaiia CHOCOOCTBYET pa3BUTHIO y OOYYaIOIIMXCS YMEHMS MHCIOJIb30BaTh pa3IHyHbIE



BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MPEJICTABICHUH O PO MaTEMaTUKH B PAa3BUTHH IIUBHIN3AIIH
U KyJBTYPHI.

CornacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKJIIOYAET CIEAYIOIIME OCHOBHBIE PAa3leNibl cojepKaHus: «Yuciaa W BBIYHUCICHUS,
«AnrebpanyecKue BRIPAKCHHUS», «Y PABHEHUS U HEPABEHCTBA», « DyHKIIUN.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J OT OAHOM (GOpMBI 3ammcu Apodei K
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
MPAaKTUKH HA YacTH, Ha JpoOu.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBIPAKCHUN Ha
OCHOBE OTPEACIICHHS, 3aNiCh OOJBIINX 4ncen. [IpomenHTsl, 3anuch IPOIEHTOB B BHJE IpOOU U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/J1a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEPEMEHHOM. JlomycTUMBbIE 3HA4YECHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIPAKEHUS, MpaBWIIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBuiia PacCKpPbITUS CKOOOK U
MPUBEACHUS MMOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounenbl 1 MHOrowieHbl. CreneHb MHorouwieHa. Clio)keHue, BBIUMTAaHUE, YMHOKEHHE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMBbl M KBaJpaT Pa3HOCTH.
@opmya pa3HOCTH KBaapaToB. Pa3nokeHre MHOTOYWIEHOB HA MHOKUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUs, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjieHHME YpaBHEHHMM IO YCIOBUIO 3aaaud. PemieHue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHUE C JABYMs MepeMEHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
YpaBHEHUU C JBYMSI IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 337a4 ¢ MOMOILBIKO CUCTEM YPAaBHEHUH.

D yHKUUHA

Koopaunara toukn Ha npsamoi. UucioBble NPOMEXKYTKU. PaccTosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AOcmucca U opauHaTa TOYKHU Ha
KoOpauHATHON MiiockocTH. [lpumepsl rpaduxoB, 3amaHHbIX (Qopmynamu. UteHue rpadukoB
peanbHbix 3aBucuMocTeil. llonsartue dynkuuu. [paduk ¢ynkuun. CpolicTBa (PYHKIHM.
Jluneitnas ¢yakuus, eé rpaduk. I'padux Gynkuuu y = |X|. I'paduueckoe perieHre TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BbIYMCTIEHUS

KBampatusiii kopenb u3 uucna. [lonstue 00 wuppamnuoHanbHOM uyucie. JlecsTUyHbIe
MPUOIKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHH M BBIYUCICHUSM. JlelicTBUTEIbHBIC
YHCIa.

Crenenb c 11eNIbIM TIOKa3ateneM U e€ cBoiictBa. CTaHAapTHAs 3alUCh YHUCIIA.



AunreOpandeckre BhIpaXeHUSAJTe0pandyecKkne BbIpamKeHus

KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIIHN.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpamueckoil apobu. Croxenwue,
BbIUMTaHHE, YMHOXKCHHUE, JeJeHHe anredpandeckux aApoOeil. ParroHanbHble BHIPAKEHUS U UX
npeobpa3oBaHue.

VYpaBHEeHMs U HEpaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpoctelimme apoOHo-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTallusl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs I€pEMEHHBIMHU. [Ipumepsl peleHus CUCTEM HEIMHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBAa C OJHOM mnepeMeHHOW. CucTtemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMUDYHKIUU

[Tonsitne ¢ynkuuu. OOnacTh ONMpeneNeHns U MHOXKECTBO 3HaueHUN pyHkiuu. CrocoOsl
3aanusi QyHKITUH.

I'paduk Pynkuuu. Yrenue cBoiicTtB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, 0TpaXkaroUINX peajbHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpaTHYI MPONOPLHOHAIbBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynxun y = X2, y = X3, y = VX, y=|x|. ['padrraeckoe pemenne ypaBHEH it 1 CHCTEM
YpaBHEHUH.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

PanmionaneHbIe yncIa, UPpaMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC NECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIC YHCIIa KaK OECKOHEYHBIC
JIECATUYHBIE  JapoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPAMOI.

CpaBHEHHME JIEHCTBHUTEIBHBIX YHCEN, apU(PMETHUYCCKHE IEHCTBHS C JCHCTBUTEIHHBIMH
YHCIaMU.

Pa3zMepsl 0OBEKTOB OKpYXKAIOIIETO MHpPA, IJIUTEIBHOCTH IMPOIECCOB B OKPYXKAIOIIEM
MHUpE.

[Tpubmmk€HHOE 3HAUYEHHE BEIMYMHBL, TOYHOCTh NpuOmMKeHus. OKpyrieHHe 4YHcell.
[Ipuknaka v OLlEeHKa pe3yabTaTOB BHIYMCICHUIA.

YpaBHeHus 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASIIMXCA K  KBAJpPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUH TpeThed M 4YETBEPTOM CTEneHen
Pa3JI0)KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-palOHalIbHBIX  YpaBHEHUHU. Pemienne  TEKCTOBBIX — 3a1ad
anredpanvdeckiuM METOJIOM.

VYpaBHeHHE C IBYMsI MEPEMEHHBIMU U ero rpaduk. PemieHue cucteM ABYX JHMHEHHBIX
YPaBHEHUN C JBYMS IIEPEMEHHBIMU. PelieHune cucrteM ABYX YpPaBHEHUW, OJHO M3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpOil cTemeHu. | 'paduueckas MHTEpIpETalns CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemrenne JMHEMHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOHM mepemeHHOW. KBanpaTHple HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [ICPEMECHHBIMH.

OyHKIMN D YHKIUU

KBangpatnunas ¢ynknus, e€ rpaduk u cpoiictBa. I[lapabona, KOOpIMHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPUH ITapaloJIbL.

Ipaduxn dysxrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucnossle 110CIIE10BATEILHOCTU YU CI0BBIE OCAEA0BATEIbLHOCTH M IIPOIrPeCcCHH

[loHsiTHE YMCIIOBOW MOCIEN0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u popmyIoii N-ro wieHa.

Apudpmernueckass M reoMeTpudeckas — mporpeccuu.  Dopmynbl  N-TO  WieHa
apu(MeTnyecKoil 1 reoMeTpUUECKO MPOrpeccuii, CyMMBbI IEPBBIX N YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOM U T€OMETPUYECKOM MpOTpeccHil TOYKaMu Ha
KOOPJIMHATHOM TUIOCKOCTU. JINHEWHBIN U SKCIOHEHIIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSIM POCCUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MAaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peaju3alldl ero TIpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HaHHEM BOXKHOCTH MOPAIBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMAaTHYECKOTO 00Opa30BaHUs HA MPOTSHKEHUU BCEH
YKU3HU JIJIs1 YCIIETHON TIpo(decCuoHaIbHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATbHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeJICTaBiIeHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl 4eloBEeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEeACTBOM TO3HAaHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0pPOBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIllel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYXKAIOIIEeW Ccpenpl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH JUIsI OKpYXKAIOIIEH Cpelbl, OCO3HAHHWEM TII00aIhbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JeM U MyTeil X peuieHus;

8) ajanTanms K MI3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JI€SITeIbHOCTh, B TOM YUCJE YMEHUE YUUTHCS Y JPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUN W3
OTBITA IPYTHX;



HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHMSIX, B TOM UYUCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIIPHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPHUHHUMAEMBIE PELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISBIIATH M XapaKTEPH30BATh CYIIECTBEHHBIE NMPH3HAKH MAaTEeMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHSATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBAHUS JJIsi 00001IeHUS
Y CpaBHEHWsI, KpUTEPHU TIPOBOIMMOTO aHAJIH3a,

BOCIIPUHUMATh, (POPMYIHpPOBaATh W MPEOOPA3OBBIBATH CYXKIEHHS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
TAHHBIX, HAONIONCHUSAX W YTBEPXKACHUSAX, TpeiaraTh KPUTCPUU IS BBISBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUM;

JIeNIaTh BBIBOJIBI C WCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh  J0Ka3aTeNbCTBA MaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4eCcKuX (DaKTOB, BBICTPAUBATh APryMEHTAIMIO, MPHUBOIUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amadyu (CpaBHHBATh HECKOJBKO BapHaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOASIIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCIIOJIb30BaTh  BONPOCHI  KaK  HMCCJICIOBATCIIbCKMA  MHCTPYMEHT  ITO3HAHUSA,
(dbopMyIHpOBaTh BOIIPOCHI, buKcupyromnme IIPOTUBOPEYHE, mpooJieMy,
CaMOCTOSITCIIBHO  YCTaHABJIMBAaTh HMCKOMOE M JIlaHHOe, (OPMHpOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MPOBOJIUTh TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA SKCICPUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTrO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKY COOOM;

CaMOCTOSATENIBHO  (OPMYJIMPOBAaTh  OOOOIICHHS W  BBIBOJBI IO  pe3yibTaTaMm
MPOBEAEHHOTO HAOJIIOJICHUS, HCCIICIOBAHUS, OLICHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, & TAK)KE BBIIBUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISBJISITh HEJIOCTaTOYHOCTh M M30BITOYHOCTh MH(MOPMAIMM, AAHHBIX, HEOOXOAUMBIX
JUIsL peLIeHus 3a1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALUIO
pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBiIeHus HHGOOPMAIUK U WILTIOCTPUPOBATH pelllaeMble 3a/1auu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;



OILICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSAM, MPEIUIOKEHHBIM YUUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

BOCIPUHUMATh U (GOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBHU C YCIOBHSMHU M LEISAMU
oOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTAaX, JaBaTh MOSCHEHU 10 X0y PEIIEeHUs 3aJadi, KOMMEHTHPOBAThH
IIOJTY4EHHBIN pe3ysbTarT;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMIPOCHI MO CYIIECTBY 00CYKJa€MOM TeMBbI, IIPOOIEMBI,
pemaeMoi  3adayd, BBICKA3bIBaTh WJCH, HAICJIEHHbIE Ha TIOWCK pEIIeHHs,
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXMBaTh pazIMUne U CXOJCTBO TO3UINI, B KOPPEKTHOH Popme GpopMyaHpoBaTh
pa3HoriacHsi, CBOM BO3PaKEHUS;

MPECTABIATh PE3YAbTATHI PEIICHUS 3a7a4H, SKCIICPUMEHTA, HCCICIOBAaHNS, TIPOCKTa,
CaMOCTOSITEIIbHO BBIOMpATh (popMaT BBICTYIUICHHS C y4ETOM 3a/a4 MPE3CHTAIMH |
0COOEHHOCTEH ayIuTOpUH;

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 3a]1ad;

MPUHAMATP 1IeIThb COBMECTHOHN JESITEIHbHOCTH, IJIAHUPOBATh OPraHU3aIINI0 COBMECTHON
paboThl, pacmpenensTh BUIb padOT, JOTOBApPHBATHCA, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBAaTh B TpyHmHoBBIX (opmax paboTsl (0OCYXkAeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC HITYPMBI U APYTHE), BBIIOIHATH CBOI YacTh paOOTHl M KOOPIMHHPOBATH
CBOM JIEWCTBUS C JPYTUMH YICHAMH KOMaHJbI, OLIEHUBATh KAUYECTBO CBOEr0 BKJIaJa B
oOmmuii IPOAYKT MO KpUTEPUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMO AECHCTBHSL.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

CaMOCTOSITEIBHO COCTaBJISITh IUIAH, aNrOPUTM pEUICHHs 3aqadd (WM €ro 4acTh),
BBIOMpATh CIOCOO perieHusT C y4€TOM HWMEIOIMIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEHICHHN C YUETOM
HOBOH HH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa pelieHus
MaTeMaTU4eCKOH 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJICHHBIX OLIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTU MOCTABICHHOMN LEIHU U YCIOBUSAM,
OOBSICHATh MPUYUHBI JOCTHKEHMS WM HEJOCTHXKEHHs LeNd, HaXOIUTh OIIHOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonHmy oOydenus B 7 KJjacce oOyJaromMiics TOIYYHT CIEAYIONIUE MPEAMETHBIC
pe3ynbTaThl:

Yuciaa v BBIYHCIEHUS

BoimonHATh, coderass YCTHbIE W THCbMEHHBIE MPUEMBI, apuPMeTHUecKue IEHCTBUS C
palMOHAIbHBIMH YHCTIAMHU.

HaxonuTh 3Ha4YeHHsS YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpuEMBl  BBIYHCIICHHS] 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.



[lepexoauts OT OnHOU (HOPMBI 3amKCH YUCEN K Apyroil (mpeoOpa3oBBIBATH ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JIECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yucna.

BbINOJIHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIICHUH, OLIEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKEHUI. BBINONHATH IEHCTBUS CO CTENEHSIMHU C HATYPaJbHBIMU [T0OKA3aTEISIMHU.

[IpuMeHsATh IPU3HAKY JEIUMOCTH, Pa3IokKEHHUE HA MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemarth mnpakTUKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMYNH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS 3aa4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anreOpanyueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxoauts 3HaueHns OyKBEHHBIX BBIPRXKEHUN NIPU 3a/JaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOT0 BhIPaXKEHUSI B MHOTOWIEH MPHUBEAECHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OJHOYJIE€HAa Ha MHOTOWIEH W MHOIOYIeHa Ha MHOTOYIEH,
MIPUMEHSTH (POPMYIIbI KBapaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcymiecTBiATh pa3ioXKEeHHE MHOTOWIEHOB HA MHOMKUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIUPOBKU CJIaraeMbIX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHUS pa3MYHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NTPAKTUKH.

Hcnons30BaTh CBOMCTBA CTETICHEH C HATYpaJbHBIMU MOKA3aTEISIMU JJIs MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTte nmHelHbIE ypaBHEHHUsI C OJHOM IMEPEMEHHOM, MPUMEHSsS MpaBuja Mepexoaa OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. [IpoBepATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduyeckre METoAbl NP PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl Hap YUCe, SIBISIFOIUXCS PELIEHUEM JINHEMHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOrO ypaBHEHUS C JIByMs
NIePEMEHHBIMHU, NOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemare cucreMbl ABYX JIMHEHHBIX YpPaBHEHMH C JByMs I€PEMEHHBIMH, B TOM YHUCIIE
rpaduIecKy.

CocraBiaTh M pellaTh JUHEWMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHH IO
YCIOBHUIO 33Jlaud, HUHTEPIPETHUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd I1OJIY4YE€HHBIN
pe3yJbTar.

DyHKUUH

N300paxaTh Ha KOOPAWHATHOM TPSAMOM TOYKHM, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alUChIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IIOCKOCTM TOYKM M0 33JaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX pyHKImMi. CTponTs rpaduk GyHkuuu y = |x|.

OnwuceiBaTh € MOMOIIbIO (YHKUIMH M3BECTHbIE 3aBUCUMOCTH MEXIYy BEJIMYMHAMMU:
CKOPOCTb, Bp€Msl, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEILHOCTD, BpEMS,
00BEM paboOTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.



[Monumartp rpaduueckuil cocod MpeICTaBICHUS W aHalW3a WH(QOpPMAINH, U3BIEKATh U
HMHTEPIPETUPOBATH MHPOPMAITHIO U3 TPadhUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonHmy oOydenus B 8 kjacce oOyJaromuiics TOIYYHT CIICAYIONUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa 1 BBIYUCIEHUS

Hcnonp3oBarh HavyallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCET IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSMOIA.

[IpuMeHsTh TMOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS TIPU HEOOXOIMMOCTH KaJbKYIISTOP, BEITIOIHATH TPeoOpa3oBaHus BRIPAKCHHUM,
COJIEpXKaIIUX KBaJpaTHbIC KOPHU, UCTIOJB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBath 3amucu OOJBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX IpoOeilt u
creneneit yucna 10.

Auiredpanyeckue BbIpaskeHUs!

[IpuMeHSTh TIOHSTHE CTENEHH C IEJIbIM TI0Ka3aTeJeM, BBITIOJHATh MPeoOpa3oBaHUs
BBIPAKEHUH, COJIEPXKAIIUX CTETICHH C IIeJIBIM TTOKa3aTeseM.

BrINOMHATE TOXIECTBEHHBIE TPEOOPA30BaHUSI PAMOHAIBHBIX BBIPAKCHUN Ha OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpoOsMH.

PackmanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpuMensTh mnpeoOpa3oBaHUs BBIPAKEHUW IS PEIICHHWS pa3IYHBIX 3a7ad U3
MAaTEeMAaTHKH, CMEXHBIX TTPEIMETOB, U3 PeaTbHOM MPAKTHKHU.

YpaBHeHUsI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaJIpaTHBIC YPABHEHUS W PAIlMOHAIILHBIE YPaBHEHUS, CBOJISAIINECS K
HUM, CUCTEMBI BYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh mpocTEMIlINE UCCIEA0BAaHNS YPAaBHEHUN U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WU
CUCTEMa YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIbKO, U ITpoyee).

[TepexomuTs OT ciloBeCHOW GOPMYJIMPOBKH 3aMaud K €€ anreOpandeckod MoJenu C
IIOMOIIIBIO COCTaBJICHHWSI YPAaBHEHHWS WJIM CUCTEMBl ypPaBHEHMI, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NIOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUs, OLICHKHU, PELIaTh JIMHEHbIE
HEpPaBEHCTBA C OJHON MEPEeMEHHON W WX CHCTEeMbI, JaBaThb TIpaUUecKyl0 HILIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYEHMsI), OMpEAENATh 3HAYeHHEe (PYHKIUMU IO 3HAYCHHIO apryMEeHTa,
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuchIBaTh CBOMCTBA YHCIOBON (GYHKIMH MO €&
rpaduky.

K xonmy oOydenus B 9 KJjacce oOydaromuiics MOTYYHUT CIEAYIONIUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa v BBIYUCTICHUSA

CpaBHMBATh U yIOPSAJOYNUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoimonHaATe apudmeTHueckue IEHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTasl YCTHBIE U
MACbMEHHBIE MPUEMBI, BBITIOJIHATH BEIYUCICHUS C HpPAlMOHAIBHBIMH YU CIaMHU.

Haxonuth 3HaueHUs! cTeneHel ¢ LEeNbIMU MOKa3aTeNs MU U KOPHEW, BBIYUCIIATh 3HAUCHHS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTb JNEUCTBUTENbHBIE YKCIA, BBIMOJHATH MPUKUIKY pE3yibTaTa BBIYMCICHHM,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUS U HEPABEHCTBA



Pemarts nuHEilHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSILMECS K HHM,
npocTeiire JpoOHO-pallOHATbHBIC YPABHEHHS.

Pematp cuctemsbl 1ByX JIMHEHHBIX YpPaBHEHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEWHBIM.

Pemate TekcToBble 3amauM  anreOpandeckKUM CIIOCOOOM C IOMOINBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.

[IpoBOoaUTH MpPOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MPUMEHEHUEM TpapUuecKuX IMpencTaBiIeHU (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WIH
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIbKO, U Ipoyee).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarth cucreMbl JHMHEMHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YMCIOBOW MpPSIMOMH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PELICHUH Pa3IMYHBIX 3a1a4.

DyHKUUHA

PacnioznaBath (hyHKIMM U3y4eHHBIX BUI0B. [loka3pIBaTh CXeMaTHUYECKH PACIOJIOKEHUE HA
KOOPJIMHATHOH MJIOCKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X Yy = [X|, B 3aBuCHMOCTH OT 3HaueHHi KO>(PHUIMEHTOB, OMACHIBATH CBOMCTBA
GyHKIMH.

Crpouth u u300paXkaTh CXeMaTHYECKU IpaUKH KBaJApaTHUUHBIX (YHKIMM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacroznaBate  kBagpatuuyHyro  (QyHKUMIO 1O Qopmyie, MPUBOJUTH  IPUMEpPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKH, TEOMETPUHU.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPeCcCUH

Pacnio3HaBate apuMeTHUECKyt0 U IeOMETPUUYECKYI0 IIPOIPECCUU MPHU Pa3HBIX CIIOCOOAX
3a/laHusl.

BBINONHATE BBIYMCICHUSI C MCIOJIB30BaHMEM (OpPMYN N-ro wieHa apu(pMeTH4ecKodl u
reOMETPUUYECKON MPOrpeCCHii, CyMMbI MIEPBBIX N YIEHOB.

N306paxkaTh 4ieHbl OCIE10BATEIbHOCTH TOUKAMH Ha KOOPAWHATHOM MJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCJIOBBIMM IIOCIEIOBATENBHOCTAMH, B TOM YHCIE 3aJadd
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHUEM KaJIbKYIIATOPA, IU(PPOBBIX TEXHOIOTHM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ieioB U TeM KonTposbmbie | IIpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUs. ParnonanbpHbIe o5 1 bubmmoreka [{OK
qHcIia https://m.edsoo0.ru/7f415b90
bubmmoreka [{OK
2 AZreOpaieCKue BhipaKeHis 27 . https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
3 YPABHEHNA 1 HEPABEHCTBA 20 . https://m.eds00.ru/7f415b90
bu6moreka [IOK
4 Koopmumarst u rpadukn. Gymicm 24 . https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
> Tosropere 1 0b0bmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoTbI pecypesl
bubmmoreka [IOK
1 Yucna u Beruncienus. KBajparHbie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucierusi. CTeneHpb ¢ 1eIbiM 7 bubnuoreka [JOK
HOKazaTesneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIpaKEHUSI. 5 1 bubnuoreka [JOK
KBaaparHbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPAKEHUS. 15 1 bubmuorexa [JOK
Aurebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUHH. OCHOBHbIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
d Dymicn. Hucnospie GyHKimn d https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 Tosropere 1 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
1 Yucna v BerunciieHus. JleicTBUTEIbHbBIE 9 bubnuoreka [JOK
quclia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHHIHA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [IOK
> Pynkuun 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble OCIEA0BATEIBHOCTH 15 1 https://m.eds00.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Anre6Opa, 7 kiacc/ Maxkaperaes FO.H., Munaiok H.I'., Hemko K.W. u npyrue; mox
penaknueii TensikoBckoro C.A., AknronepHoe obmectBo «M3natenbetBo «IIpocBenienney

* Anre6pa, 8 kimacc/ MaxkaperueB FO.H., Munmgiok H.I'., HemikoB K.U. u npyrue, AkunonepHoe
obiectBo «M3nmarenbeTBo «IIpocBerienue»

 Anre6pa, 9 kimacc/ MaxkaperueB FO.H., Munmgrok H.I'., HemikoB K.W. u npyrue, Akunonepaoe
obectBo «M3marenbcTBo «IIpocBerienue»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

paboune nmporpamMmmsl;

yueOHuK «Matemaruka. Anre0Opa. 7 kinacc» B OyMakHOM U 1EKTPOHHOU (opMax;
yueOHuK «Matemaruka. Anre0pa. 8 kinacc» B OyMakHOU U 3IEKTPOHHOU (opMax;
yueObHuk «Matemaruka. Anredpa. 9 kinacc» B OyMakHOH U 31EKTPOHHOU (opMax;
METOINYECKOe TIOCOOHE TS yIUTEs;

JUAaKTUYCCKUE MAaTCPUAIIbI,

paboune TeTpaau;

TEMATUYCCKUEC TECThI,

KOHTPOJIBHBIC 1 CAMOCTOSATCIBHBIC pa60TI)I.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bub6mmoreka [IOK
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