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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHE IPYruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK M TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PazButne y oOydJarommxcsi HAy4YHBIX TIPEACTABICHUH O TMPOUCXOXKICHHH M CYHIHOCTH
anreOpandeckux abCTpakmui, crnocode OTpaKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIECCOB B TNPUPOJEC H OOLIECTBE, POJIM MATeMaTHYECKOTO MOJIEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4ECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBoM obmiectBe. M3ydyenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII0aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBaTh yTBepkAeHHUs. OCBOCHHE Kypca anreOpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOmUXCsA: OHU HCIONB3YIOT JCAyKTUBHBIE W
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peaiu3aiuen
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUMCIICHUS», «AJNreOpandecKkue BBIPRKCHU», «YpPaBHEHHS W HEpaBEHCTBaA», «DyHKIUM.
Kaxmas u3 3THX copepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEeMaTHYEeCKOTO
s3b1ka. ConepKaTeIbHON M CTPYKTYPHOH OCOOEHHOCTBHIO YyUeOHOTO Kypca «Anredpay sBiseTcs
€r0 MHTETPHUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX Ul MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPANUOHATIBHBIMUA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUA O NEHCTBUTEIHHOM YHMCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HeoOXOJMMOrO JUisi PpEUICHUs 3aJad MaTeMaTUKH, CMEXKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHus
y4eOHBI  Marepwana TPYyNIUPYETCs BOKPYr  palMOHAIBHBIX  BBIPAXKEHHWH.  Asredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATUKU KaK sI3bIKa JUISl TIOCTPOCHUSI MaTEMaTHUECKUX MOJICIEH,
OIMCAHMSI MPOIECCOB M SIBIICHHUI peabHOTO MHpa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe
JanbHeHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJAUMOTO, B YacCTHOCTH, IS
OCBOEHHMS Kypca HWHGOpPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICTYKTUBHBIX PaCCYKICHH.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepkanne  (DyHKIMOHAIBHO-TpAUUECKOW  JIMHUM  HAICJICHO HAa  TOJyYCHHUE
00yJaroIUMUCs 3HaHUN 0 (PYHKIMAX KaK BaKHEHIEH MaTEeMaTHYeCKON MOJETH Ui ONUCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOILIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyeHnue
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MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydaloOIUXCs YMEHHUS HCIOJIb30BAaTh Pa3INIHBIC
BBIPA3UTENbHBIE CPEICTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBTYPHI.

CornacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIIME OCHOBHBIE PAa3leNibl conepKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BHIPAKEHUS», «YpaBHEHHUS U HEPABEHCTBAY, «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 Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GOpMBI 3ammcu Apodei K
npyroi. IloHsTHE pallMOHAIBHOTO YKCIIA, 3aIIUCh, CPABHEHHE, YIOPAIOUYNBAHNE PALIMOHAIBHBIX
grcen. ApudMeTHUecKue EHCTBUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTPEACITICHHUS, 3aIKCh OOJBIINX 4ncen. [IpomenHTsl, 3anuch NIPOIEHTOB B BUIE POOU U
Ipobu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHast MPOTIOPLUOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEPEMEHHOM. JlomycTUMBbIE 3HA4YEHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢opmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKIECTBEHHO PaBHbIE
BBIpA)KEHUS, MTpaBWIla MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacCKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowieHbl. CteneHb MHoOrouseHa. CrojkeHue, BblUUTaHUuE, YMHOKEHHE
MHOTO4YJIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMs: KBaJapaT CyMMBbl W KBaJpaT pPa3HOCTH.
®opmya pa3HOCTH KBaapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, MpaBuiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBHOCTD
YpaBHEHUU.

JIuHeitHOe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHOe ypaBHEHHUE C JBYMs MepeMeHHbIMHU U ero rpaduk. Cucrema AByX JIMHEHHBIX
YpaBHEHUU C JBYMS IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara touku Ha mnpsmol. UucioBble NPOMEXYTKU. PaccTosiHue mexay AByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsmoyronpHas cuctema koopaunHat, ocu OX u Oy. AOcmucca W opauHaTa TOYKU Ha
KoOpauHATHOU miockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UteHue rpaduxoB
peanbHbix 3aBucuMocTeil. llonsartue dynkuuu. ['papuk ¢ynkuun. CpolicTBa (QYHKIHIL.
Jluneitnas ¢yakuus, eé rpaduk. I'padux Gynkuuu y = |X|. I'paduueckoe perieHre TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BbIYMCTIEHUS

KBamparusiii kopenb u3 umcna. [lonstue 00 wuppanvoHanbHOM 4wucne. JlecaTnyHbie
MPUOTKEHUS UPPAMOHANBEHBIX uncen. CBoiicTBa apuMeTHUUECKUX KBAJAPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
YHCIa.

Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHIapTHas 3alKCh YUCHa.



Auredpanyeckue BbIpaKeHHs

KBangpaTHblii TpEXWIECH, pa30KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO airedpamveckoir npodu. CroxeHwue,
BBIUMTaHHE, YMHOKCHHUE, JCJCHUE anreOpandeckux aApoOeil. PamnoHanbHbIe BBIpaKEHUS U UX
npeobpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHenme, (opMyina KOpHeW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTallusl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IEpEMEHHBIMH. [Ipumepsl pelIeHHsl CHCTEM HEIMHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBAa C OJHOM mnepemMeHHOH. CucTeMsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUHA

[Honsitne ¢pynkuuu. OOnacTh onpeneneHuss 1 MHOXKECTBO 3HaueHu (yHkuu. CrocoObl
3aanusi QyHKITUH.

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

OYHKIMH, ONMUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynxuun y = X2, Yy = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHEH it 1 CHCTEM
YpaBHEHUH.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

PanmionaneHbIe yncIa, UPpaMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC NECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
NecATUYHBIE  JapoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPAMOIL.

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

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

[TpubmmkEéHHOE 3HAYEHHE BEIMYMHBL, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHcell.
[Ipuknnaka v oLleHKa Pe3yabTaTOB BHIYMCICHUH.

YpaBHeHus 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAILIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TpeThed M 4YETBEPTOM CTEneHen
Pa3JI0)KEHUEM HA MHOKUTEIH.

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

VYpaBHeHHE C ByMsI MEPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YPaBHEHUH C JBYMS IIEpEMEHHBIMU. PemieHne cucrteM ABYyX YpaBHEHUW, OJHO M3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpOil cTemeHu. | 'paduueckas MHTEpIpETallns CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemrenne NMHEMHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOW. PerieHue cucrem JIMHEHHBIX
HEpaBEHCTB C OJHOHM mepemeHHOW. KBanpaTHple HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [ICPEMECHHBIMH.

DyHKUUHA

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

Ipaduxn dyskrmit: y = kX, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTa.

Yucii0BbIe N10CJIE10BATEIBHOCTH U NPOIPECCHH

[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 MEPBBIX N YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOM U T€OMETPUYECKOM MpOTpeccHil TOYKaMu Ha
KOOPJIMHATHON TIOCKOCTH. JINHEMHBIN U SKCIOHEHIIMATIBHBINA poCT. CI0KHBIE TPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTpaMMbl yd4eOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alld ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPak]IAAHCKOTO 0OIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YaCTHE B PEUICHUH MPaKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHaTBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATbHONW TPAEKTOPHH OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, PACCYKICHHH, YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBEeUeCKON MAESTeNbHOCTH, STaloB €€ pa3BUTUA U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHUpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  3J0POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 3[J0pPOBOrO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA peQIIeKCUU,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKaIOIIEeH Ccpenpl, IUIAHWUPOBAHUSI TMOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpY>KaloIIel cpefbl, 0CO3HAaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX
mpo0JieM U MyTell X peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSM COIMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JPYTUX



mroziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU 3
OTIBITA JIPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHNUY HOBBIX 3HAHHI, B TOM YKCiIC POPMYITHPOBATH UJCH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHUSAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS M
JNCUCTBUS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YueOHbIe 1eliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHONIEHUH MEXAY MOHATHUSAMH, (HOPMYITUPOBATH OMNPEACIICHUS TOHSITUM,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAaHUS JUIsl 0000IIeHUS
U CPaBHEHMSI, KpUTEPUHU TIPOBOIMMOTO aHAIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBISBIIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JAHHBIX, HAOMIOJACHUSAX W YTBEPXKACHHUSX, TMpejiaratb KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNlaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTeJbCTBA MaTEMaTHUYECKUX  YTBEpXKACHUNH (TpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENIHHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOIUTH MPUMEPHl U
KOHTPHIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BEIOMpaTh crmocod pemieHUuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

® CIOJNB30BaThb  BOMPOCHI KAk  HMCCIEAOBAaTEIbCKUN  MHCTPYMEHT  MO3HaHMS,
dbopmynupoBarth BOIIPOCHI, bukcupytomnue POTUBOpEYHE, npobiiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHO€, (OpMHUpOBATh THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKY COOOM;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS UM BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIECHU;

® [IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEAINOIOKEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Padora ¢ undpopmanueii:

® BBIABIATH HEJAOCTATOYHOCTh W W3OBITOYHOCTH MH(OpPMAINH, JAHHBIX, HEOOXOIUMBIX
JUISl peLIeHUs 3a/1a4u;

e BBIOMpATH, aHAJTU3UPOBATH, CUCTEMATH3WPOBATH U WHTEPIPETUPOBATh WH(MOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

e BBIOMpaTh popMy IpeacTaBiIeHUs HHPOPMAIUH U HILTIOCTPUPOBATH pelllaeMbIe 3a1a9u
CcXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAILIUSAMU;



® OIICHMBATh HAAEKHOCTH MHPOPMALUH 110 KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WIIH

cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.
KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHUS:

e BOCIpPUHHUMATH U (POPMYIUPOBATH CY)XKJICHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PEIICHUS 3a/a4l, KOMMEHTHPOBATH
IIOJTY4EHHBIN pe3ysbTarT;

® B X0JIe OOCYKJICHHS 331aBaTh BOIPOCHI IO CYIIECTBY 00CYX/Ia€MOW TEMBbI, TPOOIEMBI,
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
pa3HorIacusi, CBOU BO3PaKEHUS;

® TIPEICTaBIATH PE3YJAbTATHI PEIICHUS 3aJa4H, SKCIIEPUMEHTa, UCCICIOBAHNS, TIPOCKTA,
CaMOCTOSITEIIbHO BBIOMpATh (popMaT BBICTYIUICHHS C y4ETOM 3a/a4 MPE3CHTAIMH |
0COOEHHOCTEH ayIuTOpUH;

® TIOHMMAaTh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 33]1a4;

® TIPUHUMATP II€TTh COBMECTHOH JEATEIbHOCTH, TUTAHUPOBATh OPTaHU3AI[I0 COBMECTHOM
paboTHI, pacmpenensaTh BUIAbI pabOT, JOTOBAapHUBATHCS, OOCYXAATh TPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

® y4acTBOBaTh B TIpPYHNHoBBIX ¢Gopmax paboThl (0OCYXkaAeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JPYrUE), BBIIOJHATH CBOI YacTh PaOdOTBI M KOOPIUHUPOBATH
CBOM JICHUCTBHUSA C JAPYrUMH YJIEHAMH KOMAaH/[Ibl, OLIECHMBATh KaueCTBO CBOErO BKIJIaJa B
00Ul MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

® CaMOCTOATEIbHO COCTaBIATH IUIaH, AJITOPUTM pEIIeHUs 3anadu (WM €ro 4YacTb),
BBIOMpATh CIOCOO pemieHuss C y4€TOM HMEIOIMMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PELICHUN C y4ETOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e BIIAJIETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJISI MIpoLiecca U pe3yibTaTta pelieHus
MaTeMaTH4eCcKOM 3aauu;

® MpeABHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OLIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIIEHMBATh COOTBETCTBUE PE3YNIbTaTa JEATEIHHOCTU MOCTABICHHON IEJIU U YCIOBUSM,
OOBSACHATh TMPUYMUHBI JOCTHIKCHUS WM HEAOCTHXKEHUS IeNU, HAXOAWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

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

Yuciaa v BBIYHCIEHUS

BoImonHATh, codeTass YCTHbIE M THUCHMEHHbBIE MPHUEMBI, aprUPMETHUECKHUEe JEHCTBUS C
palMOHAIbHBIMH YHCIAMHU.

HaxonuTh 3Ha4YeHHsS YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpUEMBl  BBIYHCIICHHS] 3HAYCHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.
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[lepexoauts OT oxHOU (POPMBI 3amKMCK YUCEN K Apyroil (mpeoOpazoBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JIECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yucna.

BbINONHATE NPUKKUIKY M OLIEHKY pe3yjbTaTa BBIYMCICHUN, OLEHKY 3HAYEHUH YMCIIOBBIX
BbIpaKEHUI. BBINONHATE JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsATh IPU3HAKY JEIUMOCTH, Pa3IokKEHHUE HA MHOKUTEIHN HaTypaJlbHbIX YHCEI.

PemaTth mnpakTHKO-OPUEHTHPOBAHHBIE 3aJauyd, CBSI3aHHBIE C OTHOILIEHHWEM BEJIMYUH,
MIPONOPLIMOHAIIBHOCTHIO BEJMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTAThl PELICHUS 3a1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpolLecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxouth 3HaueHNs OYKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

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

BbInonHATE yMHOXKEHHE OJHOWJIEHAa Ha MHOTOYJEH M MHOTO4JeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

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

[IpumensTs mnpeoOpa3oBaHHs MHOTOWIEHOB [UId pELIEHUS pa3IMuHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPAKTUKH.

Hcnons30BaTh CBOMCTBA CTETICHEH C HATYpaJbHBIMU MOKA3aTEISIMU JJIs MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nMHEHBIE ypaBHEHHUsI ¢ OJHOW NMEPEMEHHOM, NMPUMEHsA MpaBUjia mepexona 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 Yucell, SIBJISIOUIUXCS PelIeHUeM JIMHEHHOro0 ypaBHEHUS C ABYMS
IIEPEMEHHBIMHU.

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

Pemarps cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduvecKy.

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

DyHKUUH

N300paxxaTp Ha KOOPAMHATHOM TPSAMOM TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHAaTaM, Jy4HM, OTpPE3KH, WHTEpBaJlbl, 3alUCHIBAaTh 4YHCIOBBIE NIPOMEXYTKHM Ha
anreOpanyeckoM si3bIKe.

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

OnwuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIy BEJINYMHAMU:
CKOPOCTb, Bp€Msl, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEILHOCTD, BpEMS,
00BEM paboOTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.
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[Tonumarp rpaduueckuii ciocod NpeaCTaBICHUS W aHATU3a WHPOPMAIUU, U3BJICKATh U
WHTEPIPETUPOBATH MHPOPMAITHIO U3 TPAUKOB PEATHHBIX 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
CpaBHEHHUS, OKPYIJICHUS W BBIYMCICHUM, W300pakaTh JCUCTBUTEIIbBHBIC YHCJIA TOYKAMU Ha
KOOPAMHATHOU IIPSMOIA.

[IpuMeHsTh TMOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YA NMPU HEOOXOJUMOCTH KAIBKYJISATOP, BBITIOJHATH MPE0Opa30BaHMs BHIPAKEHUH,
COJIEpXKaIIUX KBaJIpaTHbIE KOPHH, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

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

Auiredpanyeckue BbIpaskeHUs!

[IpuMeHSTh TOHATHE CTENEHH C MEJIbIM TO0Ka3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUs
BBIpAKEHUH, COJIEPXKAIIUX CTENIEHH C IEJIBIM MTOKa3aTelIeM.

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

PackmanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW U PEHICHUS Pa3IuvHBIX 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 mpocCTEMIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHEHUI, B TOM YHUCIIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WU
CUCTEeMa YpaBHEHUU pellleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

[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 CPAaBHEHUS, OLICHKH, pellaTh JMHEWHbIE
HEpaBeHCTBA C OJHOM MEpPeMEHHON W HX CHCTEeMbl, JaBaTh TIpapHUUecKyl HWILIIOCTPAINIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUEHHUS), OINpPEAesATh 3Ha4eHHe (PYHKUMU [0 3HAYCHHUIO apryMeHTa,
OTIPEeINATh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

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 NOTYYHUT CIEAYIONIUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa v BBIYUCTICHUSA

CpaBHMBATh U YIOPSAJOYHUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoimonHaATe apudmeTHueckue IEHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTasl YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMU YUCITIAMM.

Haxonuth 3HaueHUs cTeneHed C IEeNbIMU NOKA3aTeNs MU U KOPHEU, BBIYUCIISTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTb JNEUCTBUTENbHBIE YKCIA, BBIMOJHATH MPUKUIKY pE3yibTaTa BBIYMCICHHM,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.
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YpaBHeHuUsI 1 HEPABEHCTBA

Pemarte nuHEilHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSILMECS K HHM,
npocTeiire JpoOHO-pallOHAIbHBIE YPABHEHHS.

Pematp cuctemsbl IByX JIMHEHHBIX YPaBHEHHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3ajauM  aNreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOoaUTHE MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MIPUMEHEHHEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIbKO, U Ipoyee).

Pemarts nnMHeliHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peEIICHUE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemars cucreMbl JHMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAONINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CUCTEMbl HEPaBEHCTB HA UYMCIIOBOM MPSAMOIi,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PELICHUH Pa3IMUHBIX 3aa4.

DyHKUUHA

Pacnio3znaBath (hyHKIMM U3y4eHHBIX BUIOB. [loKka3piBaTh cXeMaTUYECKU PACIIONOKEHHE Ha
KOOPJIMHATHOH MIOCKOCTH 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 CBOHCTBA
GyHKIMH.

Crpoutb U u300paXkaTh CXe€MaTHYECKU TIpaUKH KBaJApaTHUUHbIX (YHKIHH, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

Pacno3naBare  kBaspatuuHyro (QyHKOuo 10  QopMmyine, NPUBOAUTH  IPUMEpPHI
KBAJIPaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKH, TEOMETPUH.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPeCcCHH

Pacnio3HaBate apu(MeTHUECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPHU Pa3HBIX CIIOCOOAX
3a/1aHusl.

BBINONHATE BBIYMCICHUSI C MCIOJIB30BaHMEM (OpPMYN N-ro wieHa apu(pMeTH4ecKod u
TrE€OMETPUYECKON IIPOrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxaTh 4ieHbl OCIE10BATEIbHOCTH TOUYKAMH HAa KOOPIUHATHON IJIIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IIOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE 3a1a4H
U3 peaJbHOM KU3HU (C MCII0JIb30BAaHUEM KaJIbKYIATOPA, IU(PPOBBIX TEXHOIOTHM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KVIACC
KounuecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
n/m | PA3le/oB H TeM Beero Konrpoububie | [IpakTnuyeckue 06pa30oBaTEIBHbIE
NporpamMmbl padoTsbI padoThI pecypebi
Yucna u bubmnoreka LIOK
1 BBIUHCIICHUSL. o5 1 https://m.edsoo.ru/7f415b90
PannonaneHbIe
qucia
2 Anrebpanyeckue 27 1 bubnuoreka [JOK
BBIPKCHHS https://m.edsoo0.ru/7f415b90
3 YpaBHeHUs U 20 1 bubnuoreka [JOK
HEpaBCHCTBA https://m.edso0.ru/7f415b90
Koopaunats! u bu6mmoreka [IOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b90
OyHKIU
5 [ToBTOpEHUE M 5 1 bubnuoreka [JOK
06o0menue https://m.edso0.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoJsinuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudpossbie)
/| PA3AETI0B 1 TEM Beero Kourpoububie | IIpakTuyeckue 06pazoBaTeIbHbIE

nporpamMmabl padoTsbI padoThI pecypeb
Yucna u bu6mmoreka [IOK

| | BBIUMCTCHUS. 15 https://m.edsoo.ru/7f417af8
KBagparusie
KOpHHU
Yucna u bu6mmorexa [{OK

o | BBIYHCIICHHS. 7 https://m.edsoo.ru/7f417af8
CrerneHp C 1eNbIM
MOKa3aTeIeM
AnreOpandeckue bubnuotexa [JOK

3 | BHIDOKEHHUSL. 5 1 https://m.edsoo.ru/7f417af8
KBanpaTtublii
TPEXWIECH
AnreOpandeckue bubnuorexa [JOK

4 | BPIDAKCHHS. 15 1 https://m.edsoo.ru/7f417af8
AnreOpandeckas
IpoOb
YpaBHeHuUd 1 bubnuorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8

5 15 1
KBanpaTtHeie
ypaBHEHUS
YpaBHeHus u bubnuorexa [JOK

g | HepaBeHCTBa. 13 https://m.edsoo.ru/7f417af8
Cucremsl
ypaBHEHUH
YpaBHeHus u bubnuorexa [JOK

7 | HepaBeHCTBa. 12 1 https://m.edsoo.ru/7f417af8
Hepapencrtpa
DyHKIUH. bu6mmoreka [JOK

8 | OcHoBHBIE 5 https://m.edsoo.ru/7f417af8
TIOHATHS
OyHKIUU. bu6mmoreka [JOK

9 | Yucnossie 9 https://m.edsoo.ru/7f417af8
GbyHKIIH

10 [ToBTOpEHUE U 6 1 bubnuoreka [JOK
00o0mmeHne https://m.edsoo.ru/7f417af8

OBUIEE

KOJIMYECTBO

YACOB I10 102 > 0

[TPOI'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne | HammeHoBaHme KoumnuecTBo yacos DJIeKTPOHHbIE
n/ | pa3’geioB U TeM Bcer | Konurpouabnsl | [IpakTuuecku (uudposeie)
I nporpaMMsl o e padoThlI e padoTbl oOpasoBare/bHbIe
pecypcsl
Yucna u bu6mmoreka [IOK
| | BIUHCICHHS. 9 https://m.edsoo.ru/7f419d0
JleiicTBUTETBHBIC 8
qucia
VYpaBueHus u bubnuotexa [JOK
o | HEPABCHCTBA. 14 1 https://m.edsoo0.ru/7f419d0
VYpaBHeHUsI C OJTHOM 8
MEPEMEHHO N
VYpaBHeHus u bubnuotexa [JOK
HEpPaBCHCTBA. https://m.edsoo0.ru/7f419d0
3 14 1
Cucremsl 8
YpaBHEHUU
YpaBHeHud u bubnuotexa [JOK
4 | HepaBeHCTBA. 16 1 https://m.edsoo0.ru/7f419d0
HepapeHcTBa 8
bu6moreka [IOK
5 | Oynkiun 16 1 https://m.edsoo0.ru/7f419d0
8
UucmoBele bu6moreka [IOK
6 | mociemoBaTenbHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
[ToBTOpEHME, bubnuorexa [JOK
- 0000611eHNE, 18 1 https://m.edsoo.ru/7f419d0
cUCTeMaTH3aIHs 8
3HAHUU
OBILEE
KOJIMYECTBO
YACOB IIO 102 6 0
[TPOTPAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

1.

2.

Anre0pa, 7 knacc/ MakaperaeB FO.H., Mungrok H.I'., HemkoB K.U. u
npyrue, Akimonepaoe oomectBo «M3narensctBo «IIpocBemenuer»
Anre0pa, 8 kimacc/ MakaperaeB F0.H., Munaroxk H.I'., HemikoB K.U. u
npyrue, Akimonepaoe oomectBo «M3narensctBo «IIpocBemenuer»

Anre0pa, 9 kimacc/ Makaperaes FO.H., Munarok H.I'., Hemkos K.U. u
npyrue, Akimonepaoe oomectBo «M3narensctBo «IIpocBemenue»

Anre0pa, 7 knacc/ Mepansik A.T'., ITomorckuii B.b., Axup M.C.; mox
penakuueit [logonsckoro B.E., O6mecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

Anrebpa, 8 kitacc/ Mepansak A.T'., [lonouckuii B.b., SAxup M.C.; non
penakuueit [logonsckoro B.E., O6miecTBo ¢ orpaHMueHHOM
oTtBeTcTBeHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

Anrebpa, 9 xitace/ Mepansak A.T'., [lononckwuit B.b., SAxup M.C.; non
penaknueii [Tomonsckoro B.E., O6mecTBo ¢ orpaHn4eHHOM
oTBeTCcTBeHHOCThIO M3naTennpckuii ieHTp « BEHTAHA-I'PADy;
AxmmonepHoe obmiectBo «M3matensctBo «IIpocBemnieHney
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