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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00ImIero oOpa3oBaHMs: OHa
OGCCHC‘II/IBaeT HU3YYCHHUC APYIrux AJUCHUIINIMH, KaK CCTCCTBCHHOHAYYHOI'O, TdK W T'YMAHUTAPHOI'O
IUKIIOB, €€ OCBOCHHE HEOOXOAMMO MJisi MPOJOJDKCHHS O0Opa3oBaHUS M B IMOBCEIHEBHOW KH3HU.
PasButne y oOywaromuxcs HayudHbIX HPEICTaBICHUM O NPOMCXOXKJIEHUUM M  CYIIHOCTH
anredpanveckux abCcTpakiui, criocode OTpaKCHUsT MATEMATHYSCKON HAYKOH SIBJICHHIA U TIPOIIECCOB
B IpUPOJC U 06HICCTBC, POJIM MAaTEMATUICCKOTO MOACIIUPOBAHNA B HAYYHOM IMIO3HAHWU U B IIPAKTUKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAY€CTB MBIITUICHHUS, HEOOXOIUMBIX IS
ajanTalid B COBPEeMEHHOM nudpoBoM obmecTBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE
YMCHUA Ha6JHOIIaTI), CpaBHHUBATb, HAXOAWUTb 3aKOHOMCPHOCTH, TpeGyeT KPUTHUYHOCTH MBIIJICHUA,
CIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHA W BBIBOJBL, (HOPMYIHPOBATH
yrBepxkacHus. OCBOGHHE Kypca ainreOpsl oO0ecledyrMBaeT pPa3BUTHE JIOTHYECKOTO MBIIIICHHUS
oOyyarouuxcs: OHM MCIOJb3YIOT JEAYKTUBHBIE M MHIYKTHBHBIE PacCyXJeHHs, 000O0IIeHHe U
KOHKpETH3allui0, abcTparupoBanue u aHanoruto. O0ydyeHue anredpe mpenanosaraet 3HauYuTeIbHBIN
00BEM CaMOCTOSTENBHON AEATEIBHOCTH 00YJaIOIUXCs, IO3TOMY CaMOCTOSITETIFHOE pelIeHue 3a1a4d
ABJISICTCA peanmauneﬁ ACATCIIBHOCTHOI'O IpUHIHIIA 06yquH${.

B cTpykType mporpamMmbl yueOHOTO Kypca «Anredpa» IJis OCHOBHOTO 001Iero oOpa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOIUYECKHE JIMHUN: «Yncna W BBIYMCICHHSY,
«AnreOpanyeckue BBIPOKEHUS», «YpPaBHCHHS W HepaBeHCTBa», «DyHkmuw». Kaxkmas w3 3Tux
COJIEPKATEIBHO-METOJUYECKUX JIMHUN Pa3BUBAETCA Ha INPOTSHKEHHHM TPEX JET M3Y4YeHHs Kypca,
B3aWMOJICHCTBYSI C JAPYTMMH €ro JUHUsAMUA. B Xoae u3ydeHus y4eOHOro Kypca OO0ydaromumcs
MPUXOAUTCA JIOTUYCCKHU PaACCyXKJaTb, HMCIIOJIb30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ sI3BIK. B ¢cBsA3M ¢
3TUM B TporpamMMmy Yy4eOHOTO Kypca «AnreOpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3JiellaXx MaTeMaTUYeCKOTo 00Opa30BaHUs U CHOCOOCTBYIOIIHNE
OBJIAJICHUIO 0OYUYaIOIIMMUCS OCHOB YHHBEPCAJIHLHOTO MaTeMaTuyeckoro sizbika. CojepxaTenbHON U
CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpay SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Conepxxanve nuHUM «YUHUCIa U BBIUMCICHUS» CIY)KUT OCHOBOM JUISl JAIBHEHMIIETO0 W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO y OO0YJAIOUIUXCS JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO
YMEHHS TOJB30BaThCS QITOPUTMAaMM, a TakKe NPUOOPETECHUI0 MPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX I MOBCEAHEBHOMN KU3HU. Pa3BUTHE MOHATUS O YKCIIEe HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHUSl CBA3aHO C pAlMOHANBHBIMU M HMPpAlMOHATIBHBIMU YHUCIaMHU, (popMHUpOBaHHEM
MIPEJICTaBICHUM O JEMCTBUTEIHLHOM 4MCIe. 3aBEpIICHHE OCBOCHHUS YMCIOBOM JIMHHUM OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHUIO.

Copepxanue IByX anredpandeckux JUHUN — « AnreOpanueckre BEIPAKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» cCMnocoOCTBYyeT (OPMHUPOBAHHMIO Yy OOydYalOIIUXCd MaTeMaTHYeCKOro arnrmapara,
HEOOXOIUMOTO sl pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX MPEAMETOB U  IMPaKTUKO-
OpUEHTHPOBaHHBIX 3amady. Ha ypoBHe OCHOBHOTO o00mero o0Opa3oBaHus Y4eOHBIH MaTepual
TPYNIHUPYETCS BOKPYT palliOHAIBHBIX BBIpAXKEHUH. Anredpa 1eMOHCTPUPYET 3HAYCHHE MAaTeMaTUKH
KaK sI3bIKa Ui IOCTPOCHHUSI MAaTeMAaTUYECKUX MOJIENICH, OMMCAHUS MPOLIECCOB U SIBJICHUM peaabHOTro
mupa. B 3amaun oOydeHuss anreOpe BXOAST TaKkKe JalbHEWIEe pPa3BUTHE aITOPUTMHUYECKOTO
MBIILJIEHHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, HJs OCBOCHHS Kypca WH(GOPMATUKH, M OBJIAJCHHE
HaBBIKAMU JEAYKTUBHBIX paccyxaeHuid. I[IpeoOpasoBaHue CHMBOJBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHUIO BOOOpaKeHUS, CIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanne (GyHKIIHOHATBHO-TpaUUECKOl TUHUM HAIIEJIEHO Ha MOJIyYeHUE 00YyJaroIIUMHUCS
3HaHMNA O (QYHKIMSIX KaK Ba)KHEHIIed MaTeMaTU4ecKOW MOJENH Ui ONHCAHUS W UCCIIEIOBAHUS
pa3zHoo0pa3HBIX MPOLIECCOB U SIBIEHUHN B MpUpoJie U obmecTBe. M3ydueHne maTepuana cocooCcTByeT
pPa3BUTHUIO Y OOyYalOUIUXCS YMEHHS HCIOJB30BaTh PAa3IMYHBIC BBIPA3UTENBHBIE CPEACTBA SI3bIKA
MaTeMaTHUKd — CIIOBECHBbIC, CHMBOJHYECKHE, Trpaduueckue, BHOCUT BKIaJA B (QOpMHUpOBaHUE
MIPEJICTaBICHUIA O POJIM MATEMATHKHU B Pa3BUTHH LIMBUIU3ALUU U KYTbTYPBHI.

CornacHo yueOHOMY MaHy B 7-9 kiaccax u3ydaercsi y4eOHBbIN Kypc «Anredpay», KOTOpbIi
BKJIFOUAET CIIEAYIONIME OCHOBHBIE pa3JieNbl cofiepkaHus: «Uucna 1 BRIYUCIEHUsD», «AnreOpanueckue
BBIPOKEHUS», «YPAaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.



Ha uzyuenune yueOHOro Kypca «Anredbpa» otBomutcs 306 vaco: B 7 kiacce — 102 gaca (3
yaca B HeJleN0), B 8 kiacce — 102 vaca (3 yaca B Hezento), B 9 kitacce — 102 vaca (3 yaca B HeJento).

COILEPKXAHUE OBYUEHUA
7 KJIIACC

Yucsaa 1 BIYUCTEHUS

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHON (OPMBI 3aIUCH IpoOel K APYrow.
[loHATHE pAaLMOHAIBHOTO YHCIIA, 3allUCh, CPABHEHHE, YIOPSIAOYMBAHHUE DPALMOHAIBHBIX YHCEIL.
ApupmeTrrueckue IEHCTBHS C pallMOHATLHBIMU YucliaMu. Pemenne 3a1ad u3 peanbHO MPaKTHKU Ha
4acTH, Ha APOOH.

CreneHbp C HaTypajdbHBIM TIOKa3aTeJeM: OIpeneNieHHe, NpeoOpa3oBaHUE BBIPAKECHHHA Ha
OCHOBE OIpeieNIeHus, 3aUCh 00JbIINX YKcel. [Ipo1ieHThl, 3anich NPOLIEHTOB B BUAE APOOH U Jpodu
B BHUJI€ NTPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M HA IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHON ITPAKTHUKH.

[IpumeHeHre TPU3HAKOB JETUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX YHCEIT.

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

Aaredpanyeckue BbIpaKeHHs

[TepemenHbIEe, 4YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C TEPEMEHHOM. JloMmycTMMBbIE 3HAYECHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTHA MEXTy BETUYHMHAMHU B B¢ GopMyIibl. Berancnenus mo
¢dopmynam. [IpeoOpasoBanrie OyKBEHHBIX BbIPaKEHUH, TOKJIECTBEHHO PaBHbIEC BHIPAKEHUS, TpaBUIIa
npeoOpa3oBaHUsl CyMM M IPOU3BEACHUMN, MpaBWIIa PACKPBHITUS CKOOOK M MPUBEICHMS IOJ0OHBIX
CJIaraeMblIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OpHouneHbl M MHOrowieHsl. CreneHp MHorowieHa. Cll0)K€HUE, BBIYMTAHHE, YMHOXXECHHUE
MHOTO4J€HOB. DOpMynbl COKpAaIIEHHOTO YMHOXEHUS: KBagpaT CYMMBI W KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHUS, NpaBuja MpeoOpa30BaHUs YPaBHEHMs, PaBHOCHUIBLHOCTb
YpaBHEHUH.

JIuHeitHOEe ypaBHEHUE C OJHOM MEPEMEHHOMW, YUCIO KOPHEH JIMHEHHOTO YPABHEHHUS, PEIICHUE
JMHEWHbIX ypaBHeHUH. COCTaBI€HUE YpaBHEHUH M0 yCIOBHUIO 33Jauu. Perienne TeKCTOBBIX 3a7a4 ¢
IIOMOIIIBIO YPABHEHMIA.

JluneiiHoe ypaBHEHHE C JABYMs IEpeMeHHbIMH U ero rpadpuk. Cucrema ABYyX JIHMHEHHBIX
yYpaBHEHUH C JByMs IepeMeHHbIMU. PelieHue cucreM ypaBHEHHIl CIOCOOOM IOJCTAaHOBKHU.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara Touku Ha npsmoid. YucnaoBble NpoMeKyTKU. PaccTosiHne Mexly JByMsl TOUKaMU
KOOPAWMHATHOM MPAMOHA.

[IpsmoyronpHas cucremMa koopauHat, ocu Oxu Oy. AOGcmucca W opauHaTa TOYKH Ha
KOOpIUHATHON TuIocKOoCTH. [lpumepsl rTpadukoB, 3amaHHbiXx (opmynamu. Utenue rpaduxos
peanbHbix 3aBucumocted. Ilonstue dynkuuu. I'padux dynkmuun. CoiictBa dynkuuii. JluHeitHas
bynkius, e rpapuk. I'paduk Gynkuumu y = |X|. I'paduueckoepernieHUeTMHEHHBIXYPABHCHUN |
CHUCTEMJIMHEHWHBIXYPABHEHHU.

8 KJIACC

Yucia 1 BBIYUCICHUSA

KBangpatHblif kopeHb u3 uyucna. lloHstue 00 wuppanvoHanpHOM uyucie. JlecaTHYHbIE
npUOIMKEHUS HUppPAlMOHAIBHBIX uucesl. CBONCTBA apHU(PMETHUYECKUX KBAJpPaTHBIX KOpPHEH U UX
pUMEHEHHE K TPpeoOpa30BaHUI0 YHCIOBBIX BBIPAKEHUN M BHIYUCICHUAM. [lelicTBUTENbHBIE YUCTIa.

CreneHs ¢ 1eTbIM MOKazaTeseM 1 e€ cBoiicTBa. CTaHIapTHas 3alKch YHcia.

AuaredpanyecKkue BbIPaKeHHs

KBaapaTHblil TpéxuiieH, pa3ioKeHue KBaAPaTHOTO TPEXUICHA HA MHOKUTEIH.

AnreOpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpandeckoil 1poou. CrnoxeHue, BBIYUTaHUE,
YMHOXXEHUE, efieHHe anreOpandeckux apooeid. PanroHansHbie BIpaKEHHSI U MX PeoOpa3oBaHKE.



YpaBHeHUsI H HEPAaBEHCTBA

KBangpatHoe ypaBHeHue, QopMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMH, CBOISIIMXCS K JHMHEHHBIM M KBajpaTHbIM. [Ipocteiimme npoOHO-
paLMOHAIbHBIE YPABHEHUS.

I'paduueckass MHTEpHpeTanuss YpaBHEHHHA C JBYMsS IMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUH € IBYMs IEpeMEHHBIMU. IIpuMepbl peleHnss CucTeM HEJIMHEHWHBIX YPaBHEHUU C JBYMs
IIEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a/1au aureOpandeckuM crocoOoM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOM. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOHN nepeMeHHOW. CUCTEMBbl JIMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DyHKUUHA

[Tonstne ¢ynxnuu. OOGnacTe omnpeaeneHUuss U MHOXKECTBO 3HaueHuil QyHKiuu. CrnocoObl
3a/1aHus QYHKIMH.

I'paduk ¢pynkuuu. Urenue cBoiictB pyHkuuu mo e€ rpadguxy. Ilpumeps! rpadukoB GyHKIMM,
OTpakaroIKUX peabHbBIE IIPOLIECCHI.

OYHKIMM, ONMHUCHIBAIOLIME NPSIMYIH0O U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynxuun Y = X2, Y = X3, Y = VX, y=|x|. T'padudeckoe peinenne ypaBHEHHH U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BBIYUCTICHUS

PanmionaneHple umMCa, WppalMOHAIBHBIC YHCTIA, KOHEYHBIE M OCCKOHEYHBIC ECATUYHBIE
npoOu. MHOKECTBO JCHCTBUTEIBHBIX YUCEN, ICUCTBUTEIHHBIC YMCIa KaK OECKOHEUHBIE JIECATUIHBIC
npoOu. BzanMHO OJHO3HAYHOE COOTBETCTBHE MEXIYy MHOYXECTBOM JICHCTBHUTEIBHBIX YHCENT H
KOOPJIMHATHOM MPSIMOHA.

CpaBHEHHME JCUCTBUTEIBHBIX YHCEN, apU(PMETHYECKHE ACUCTBUSA C JACHUCTBUTEIHHBIMH
YHCIaMU.

Pa3mMepnr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEIIEHOCTh MTPOIIECCOB B OKPYKAIOIIEM MHPE.

[IpubmmkéHHOEe 3HAYCHWE BEJIWYMHBI, TOYHOCTh NpuOMmKeHus. OKpyrieHue Yuced.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIUUCICHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOJSAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHenue. PelnieHue ypaBHEHUN, CBOIAIIMXCSA K KBaJpaTHbIM. buKBaapaTHOE
ypaBHeHue. [Ipumepbl penieHusi ypaBHEHUU TpeTbel W YETBEPTOM CTENEHEH pa3JIoKEHHEM Ha
MHOKHUTEJHN.

Pemenune npoOHO-pallMOHANBHBIX YpaBHEHMI. PelieHrne TEKCTOBBIX 3ajau anreOpandyecKum
METOIOM.

VYpaBHeHHe C JByMs MEpPeMEHHbIMU U ero rpaduk. PemieHune cucreM [BYX IJHWHEHHBIX
ypaBHEHUH C ABYMs IEpEeMEHHBIMU. PerieHne cuctem AByX ypaBHEHUH, OJIHO U3 KOTOPBIX JIMHEMHOE,
a Jpyroe — BTOpo# cremeHH. ['paduueckas HHTEpHpeTalus CHCTEMbl YypaBHEHHH C JByMA
MepEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 aNreOpanyeckuM CrocoooM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue CcHUCTEM JMHEWHBIX
HEpaBeHCTB ¢ OAHOW mnepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduyeckas WHTEpIpETAIHS
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMs EPEMEHHBIMH.

DyHKUUH

KBamparnunass ¢ynkuus, e€ rpadux u cBoiictBa. [lapaGoma, KOOpIWHATBI BEPIIHHBI
mapaboJibl, 0Ch CAMMETPHUH TapadoIbl.

I'paduku Gynkmmit: y = kx, y=kx +b, y=k/x,y =x3,y= VX, Y = |X|u ux cBoO¥iCTBA.

Yucii0Bble NOCJA€I0BATEIBHOCTH U NPOTrPecCun

[londaTre 4YKMCIIOBOM MOCIEAOBATENBHOCTU. 3aJlaHuE TMOCIEAOBATENbHOCTH PEKYPPEHTHOM
¢bopmynoit u popmysoit N-ro ueHa.



Apudpmerrnueckas U reomerpuyeckas nporpeccud. @opMmyssl N-ro wieHa apupMETHUECKON U
F€OMETPUUYECKON NIPOrpeECCUil, CyMMBI IIEPBBIX NWICHOB.

N3o0paxkenne uieHOB apu(METHUECKOW W TEOMETPHYECKOW MpOorpeccuil TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTU. JINHEWHBIHN U SKCIOHEHLIMAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA NMPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yJbTaThl OCBOCHHS MPOrpaMMbl  y4eOHOro Kypca  «Airebpar
XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJIEHUEM WMHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTEeMaTHKU, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSIM POCCHICKHX MAaTE€MaTUKOB M POCCUMCKON MAaTEeMaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpakJaHWHA W peaju3alud ero Ipas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3UUYHBIX CTPYKTYp, SIBICHUM,
MPOLEAYp TpakJaHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHUIO
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKH, OCO3HAHHEM
BOKHOCTH MOPAIbHO-ITHYECKUX MMPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YyYacTHE€ B PEIICHHHM TMPAKTUYECKUX 3a7ad MaTeMaTH4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MaTEMaTHYECKOTo OOpa3oBaHMsI Ha NPOTSHKEHUU BCEH
KU3HU IS YCIIENTHOW MPOQPECCHOHAIBHONW NEATETLHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHUEM HHAMBUAYATHHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY W JCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYCCKUX
00BEKTOB, 3aJlay, PEHICHUH, PACCY)KJICHHH, YMEHHUIO BUJETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YEJOBEKa, TMPUPOJBI W  OOIIECTBA, IMOHUMaHUEM
MaTeMaTHYEeCKOW HayKH Kak c(hepbl 4eTOBEUECKON ACATEIPHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL pa3BUTHSI IUBUJIM3ALIMY, OBJIAJICHUEM A3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKON KYyJIbTYypOH Kak
CpPEACTBOM IIO3HAHWS MHUpa, OBJIAJACHUEM MPOCTCUIIMMH HaBbIKAMH  HCCIIEIOBATEIIbLCKOM
NESATEeIIbHOCTH;

6) ¢dusnyeckoe BocnuraHue, popMHpoOBaHHE KYJbTYPbI 3A0POBbS M 3MOLHOHAJIBLHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOErO 370POBbS, BEIACHUS
310poBOr0 oOpa3a >KM3HU (30pOBOE MHUTaHHUE, COATAHCHPOBAHHBIA PEXHUM 3aHATUN W OTHAbIXA,
perynspHas Qu3udeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pediexcuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha TpPUMEHEHHWE MaTeMAaTUYeCKUX 3HAHUM s pelleHusl 3ajad B 00JacTu
COXpPaHHOCTH OKpYKaroumled cpenapl, IUIAaHUPOBAHMUSI TOCTYNIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUIN ISl OKPY)KAIOIIEH Cpelbl, OCO3HAHWEM TJI00AILHOTO XapaKTepa JKOJOTHYECKUX
mpo0eM U MyTel X peuieHus;

8) ajanTanmus K M3MEHAIUMCS YCI0BUSIM COUMATbHOM M NPUPOAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSIX HEONPEAENEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Ye€pe3 MPAaKTUUECKYI0 NEATEeIbHOCTh, B TOM YHUCJIE YMEHHUE YUYHUTHCS y JPYrux



J'IIOI[CfI, HpI/IO6peTaTB B COBMECTHOM ACATCIBbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIUW U3 OIIbITA

JPYTHX;

HEOO0XOAUMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWH, B TOM dHCiIe (HOPMYIHPOBATH HJCH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHMPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIPHHUMATH CTPECCOBYIO CUTYAlUIO
KaK BbI30B, TpEOYyIOIIMI KOHTPMEpP, KOPPEKTUPOBAaTh IPUHUMAEMbIE pEIIeHUs U JeHCTBUA,
(bopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBeEpPcaIbHbIE YueOHbIe JeliCTBUSA
ba3oBrble Jornyeckue 1ecTBUsA:

BBIABJIATE W XAPAKTCPU30BATh CYHICCTBCHHBIC IIPHU3HAKKW MATCMATUUYCCKUX O6T)CKTOB,
MOHATHM, OTHOUIEHUH MEXIY NOHATHAMH, (DOPMYIUpPOBaTH OIpPEAETICHHs] TMOHSATUH,
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS Il 000OIICHHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOIUMOI0 aHAIIA3a;

BOCIIPUHUMATh, (OPMyIUpOBaTh M INpeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U 06HII/IG, YCJIOBHBIC,

BBIABJIATE MATCMATHYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3HM WM INPOTUBOPCHUA B CbaKTaX,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, IMpEaIaratb KpUTCPUU JId BbIABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIOJB30BAHMEM 3aKOHOB JIOTHKHU, ACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh 10Ka3aTelbCTBA MATEeMATUYECKUX YTBEP)KICHHUH (MpsMble U OT MPOTHUBHOIO),
MPOBOJUTH CAMOCTOSTEIbHO HECIOKHbIE JI0OKa3aTeNbCTBA MaTEeMaTH4YEeCKHX (DaKToB,
BBICTPAaWBaTh ApPryMEHTALUI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBAThH
COOCTBEHHBIE PACCYK/ICHNUS,

BBIOMpATh CIIOCOO perieHus yueOHOoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCcKHe 1eHCTBUA .

HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEILCKUH MHCTPYMEHT MMO3HAHUS, (OPMYIHPOBATH
BOIIPOCHI, (DUKCHPYIONIME MPOTHBOPEUYHE, MPOOJIEMYy, CaMOCTOSATEIBHO YCTaHABJIUBATH
HMCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, apr'yMEHTHPOBATh CBOIO TIO3UIINI0, MHCHHUE;
MPOBOJUTh [0 CAMOCTOSATEIBHO COCTABICHHOMY IIIaHY HECIIOXKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE UCCIICAOBAHNE 0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEH 00OBEKTOB MEX Iy COOOI;

CaMOCTOSTEIILHO (OPMYIIUPOBATH OOOOIICHHUS M BBIBOJBI IO PE3yJbTaTaM IPOBEIEHHOTO
HAOJIIO/ICHUS, HCCIICJIOBAHUS, OIEHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

MIPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIABUIATH MPEANOJIOKEHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISBJIATE HEJJOCTATOYHOCTh M M30BITOUYHOCTh MH(OPMAIUM, AAHHBIX, HEOOXOAUMBIX VIS
pelIeHNs 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPHPETHPOBATH HH(MOPMAIIMIO
pa3IUYHbIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (opMy NpeAcTaBICHUs HHPOPMALMU M WILIIOCTPUPOBATh pellacMble 3a/auu
cXeMaMH, AuarpaMMamu, MHOHM rpadukoil 1 ux KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh HWH(POpPMAIMU TO KPUTEPUSAM, IMPEATIOKEHHBIM YUUTEIEM WIH
c(OpPMYINPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC y4eOHbIC 1eHCTBHUA:

BOCIIpUHUMATL U (I)OpMy.]'IHpOBaTB CYXXICHHUA B COOTBCTCTBHU C YCIIOBUSIMU U LCISIMU
O6H.[CHI/I$I, SICHO, TOYHO, T'PaAMOTHO BBIPpAXaTb CBOKO TOYKY 3pPCHUS B YCTHBIX U MIMCbMCHHBIX



TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy pPELIEHUs 3a7auyd, KOMMEHTHPOBAThb IOJyYEHHBIN
pe3yabTarT;

e B X0/¢ 00CYXJEHHUS 3a/aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAaeMOU TeMbl, TpOOIEMBI,
pelaeMoi 3aauM, BbICKA3bIBATh MJIEW, HALCJICHHBIE HA MOUCK PEIIEHUs, CONOCTaBIATh
CBOM CYXJICHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB JMAIOTa, OOHAPYKHUBATh pa3iuyue U
CXOJICTBO TO3WIMH, B KOppeKTHOW Qopme (opMyanpoBaTh pa3HOIJIACHS, CBOU
BO3paKEHMUS;

® [IPEACTaBIATh pPE3yJbTaThl PELICHMs 3aJaud, SKCIEPUMEHTA, MCCIENI0BaHUsS, IPOEKTa,
CaMOCTOSITEJIBHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad MpPE3CHTAlUu U
0COOEHHOCTEH ayTUTOPHH;

® [IOHMMAaTh U HCIIOJIb30BATH MPEUMYILECTBA KOMaHJHOW M MHAMBHUIYAJbHON pabOThl MpHU
peneHny yaeOHbIX MaTEeMaTHUECKUX 3a/1a4;

® [IpUHUMATh LE€JIb COBMECTHOW MAEATEIbHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacupenenaTb BUAbI padoT, OroBapUBaThCs, 0OCYKIaTh MPOLIECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH

® y4acTBOBaThb B IPYyNINOBHIX (popmax paboThl (0OCYxJeHUs, OOMEH MHEHHSIMH, MO3TOBbIE
LITYPMBI U JIPYTHE), BBIIOJHSITH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C
JPYTMMHU 4JIEHAaMU KOMaH/Ibl, OLIEHWBATh KAaue€CTBO CBOErO BKJIaZa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOpMYJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHble yHUBEpCcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszanms:

® CaMOCTOSATEIbHO COCTAaBIISITH IUIAH, aJITOPUTM pElIeHUs 3a7aun (UM €ro 4acTh), BBIOUPATh
croco0 pemeHus ¢ Y4€TOM HUMEIONIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

® BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIA Ipoliecca M pe3ysbTaTa pPELIeHHs
MaTeMaTUYeCKOH 3a1auHu;

® [pPEIBUAETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IIPU PpEIICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JEATEJBHOCTh HAa OCHOBE HOBBIX OOCTOSATENILCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBaThb COOTBETCTBUE pE3yJbTaTa JESATEIbHOCTH IOCTaBJIEHHON LEJINW U YCIOBMSM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTIIKEHMs LIeIH, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00y4eHus B 7 kj1acceoOydyaromuiics MOIy4UT CIeAYIOIUE IPEAMETHbIE PE3yIbTaThl:

Yucsia ¥ BBIYUCTICHUSA

BbInonHATh, codeTass ycTHblE M INHCbMEHHblE HpPUEMBI, apUPMeTHUYECKUE MACHCTBUS C
palMOHaIbHBIMU YK CIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIE CIIOCOObI U MPUEMBI
BBIUMCIIEHUS 3HAUCHUH JPOOHBIX BHIPAXKEHUH, COIEPKAIIUX OOBIKHOBEHHBIE U AECATHUHBIE APOOH.

IlepexoauTs OT 0AHOM (OPMBI 3aITUCH YKCeN K APYroi (mpeoOpa3oBbIBaTh JECATUYHYIO APOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATUYHYIO
Tpo0b).

CpaBHUBATh U YHIOPSAJOYNBATh PALIMOHAIIBHBIE YUCIIA.

OxpyryaTh uncna.

BBINOJHATE NPUKUAKY M OLEHKY pe3yJIbTaTa BBIUYMCICHHWH, OLIEHKY 3HAYEHHH 4YMCIOBBIX
BBIPAKEHUI. BBINIOJIIHATE NEMCTBYS CO CTENEHSAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3IokKEeHNE HA MHOKUTEIHN HaTypaJIbHbBIX YHCEI.

PemaTte mnpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBS3aHHBIE C OTHOLUIEHHUEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMUYMH, NPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YNbTAThl PEUICHUS 3a/1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTpUBAEMBIX 0OBEKTOB.

AuaredpanyecKkue BbIPaKeHHs



Hcnonp3oBarh anreOpanveckyr0 TEPMHHOJIOTHIO M CHUMBOJHKY, NMPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus1 OyKBEHHBIX BBIPAKECHHUM MIPU 33aHHBIX 3HAUYCHHUSX MIEPEMEHHBIX.

BoimonHATe mpeoOpazoBaHMs IEJIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHHUEM I0J00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINOIHATE YMHOKEHUE OJTHOWIEHA HA MHOTOYWIEH U MHOTO4YIEHA HA MHOTOYIEH, IIPUMEHSTh
(dbopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHNUE MHOTOUJICHOB Ha MHOYKHUTENIN C ITOMOIIBIO0 BBIHECEHHUS 32 CKOOKH
0011eTr0 MHOKHTEJS, TPYIITHPOBKY ClIaraeMbIX, TpUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKECHHUS.

[IpumensaTs npeodbpazoBaHUsl MHOTOUJIEHOB JIJISl PELIEHUS Pa3iIMuYHBIX 3a1a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb3oBaTh CcBOMCTBA CTENEHEW € HATypalbHBIMU IMOKa3aTeNsIMU s MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHUsI M HEPaBEHCTBA

Pemate nuHEHHBIE ypaBHEHMSI C OJHOM MEPEMEHHOW, MPUMEHsS MpaBuia Iepexoja OT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIILHOMY eMy. [IpOBepsITH, ABISETCS I YUCIO KOPHEM YPaBHEHMS.

[IpumensTh rpaguueckre MeTo bl IPH PELIEHUH JTUHEWHBIX YPaBHEHUHN U UX CHCTEM.

[TopOuparh mpumepbl map Yucell, SBISIOLUXCS PEIICHUEM JIMHEHMHOro ypaBHEHUS C JBYMs
IIEPEMEHHBIMU.

Crpouth B KOOPJIMHATHOMN MJIOCKOCTU IpaUK JTUHEHHOrO YpaBHEHUSI C IBYMs IE€PEMEHHBIMH,
MOJIb3YACh TpauKOM, IPUBOUTH IPUMEPHI PEIICHUs YPaBHEHUSI.

Pemrate cuctemsl [ByX JIMHEWHBIX YypaBHEHUW C JBYMs IMEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTraBiATh U pemarh JMHENHOE YPaBHEHHUE WM CUCTEMY JIMHEHMHBIX YPABHEHUN 110 YCIOBHIO
3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pE3yJIbTaT.

D yHKUUHA

N3obpaxaTs Ha KOOPAUHATHON MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM KOOPJWHATAM,
Jy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YHCIIOBBIEC IPOMEXKYTKH HA alNreOpanyeckoM si3bIKe.

OTMmeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH IO 33/JlaHHBIM KOOPJIUHATaM, CTPOUTh I'paduKu
nuHeWHBIX QyHKIUH. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C NOMOIIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMH: CKOPOCTb,
BpEMsl, PaCCTOSIHUE, LIeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM padOoThI.

HaxonuTh 3HaueHne GpyHKIMN 110 3HAYEHHUIO €€ apryMeHTa.

IlonumaTe rpaduueckuii crnoco® MNpencTaBleHUs W aHaiau3a HMHGOpPMAIMM, W3BIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX POLIECCOB U 3aBUCUMOCTEH.

K xoHniy o6y4yenus B 8 kiiacceoOydyaroniuiicst moay4YuT CiIeAyIOIINe MPEAMETHbIC Pe3yIbTaThl:

Yucia ¥ BBIYUCTICHUSA

Hcnonp3oBarh HavalbHbIE MPEACTABICHUS O MHOXECTBE JACUCTBUTENIBHBIX YHCEN s
CpPaBHEHHMS, OKPYIJIEHHWS M BBIUYMCICHUH, W300pakaTh JEHCTBUTENBHBIE YHMCIAa TOYKAMHU Ha
KOOPAVMHATHOM MPAMOHA.

[IpumeHsaTh MOHATHE apUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTh KBAJIpaTHBIE KOPHH,
UCTOJIb3YS TpPU HEOOXOJUMOCTH KaJbKyMSTOp, BBIIOJTHATH MpeoOpa3oBaHMsl BBIPAKECHUH,
COZEpKAIIUX KBAIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3amuicy OONBIINX U MAIIBIX YHCEN C MTOMOIIBIO IECATHYHBIX po0ei U cTeneHen
yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TOHSATHE CTENeHH C LeJbIM ToKa3aTelleM, BBIMOJHIATh MPEeoOpa3oBaHuUs
BBIPAKECHUH, COAECPKALLNX CTEIIEHU C LEIIBIM ITOKA3aTEIEM.

BBITIONTHATE TOXAECTBEHHBIE MPEOOPa30BaHMSI PAIMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MPABUI
JEVCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMH JpoOsiMHL.

PacknanpiBath KBapaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumeHsaTh peoOpa3oBaHUs BBHIPAKEHUI A pElIeHUs Pa3IUYHbIX 33/1ad U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEATbHON MIPAKTUKH.



YpaBHeHUsI H HEPAaBEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPaBHEHHUS, CBOJSIIMECS K HUM,
CUCTEMBI JBYX YPAaBHEHMH C JByMs [IEPEMEHHBIMU.

[IpoBoauThs NpOCTEMIIME HCCICAOBAHUSA YPABHEHHMU M CUCTEM YpPaBHEHMM, B TOM 4MHCIIE C
NpUMEHEHHEM TpaUuecKuX IMpeACTaBICHHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CHCTEMa
YPaBHEHUH pELLEHUs], €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

[lepexoauTs OT cIOBECHOH (HOPMYIUPOBKH 3a7auMl K €€ anredpandeckoil MOJEIH ¢ TOMOIIBIO
COCTaBJICHUSl YPaBHEHUsS WM CUCTEMbl YPAaBHEHWI, HHTEPIPETHUPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJY4eHHbIN Pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPAaBEHCTB JUIsl CPABHEHUS, OLIEHKH, pelllaTh JMHEHHbIe
HEPaBEHCTBA C OJTHOW MEPEMEHHOW M MX CHCTEMBI, 1aBaTh Ipa)UuecKyr0 WILTIOCTPAIIMIO MHOXKECTBA
pelIeHn HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

LORIN1700

[lonumath M HCNONB30BaTh (YHKLIHMOHANbHBIE MOHATUS U A3BIK (TEPMHUHBI, CUMBOJIMYECKHE
0003Ha4YeHUsI), ONpeAeATh 3HaueHHe (YHKIMM IO 3HAYEHHMIO apryMeHTa, ONpENeNsiTh CBOICTBa
dbyakMK 10 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKINN BUJA:

y = kix, y = X2, y = x3y = ||, y = VX, OnHCHIBaTh CBOWCTBA YHCIOBOH (YHKIHH IO €&

rpaduky.

K xonIty 00y4ueHust B 9 kjacceoO0ydaronuiics MoayduT CIeYIONIe MPEAMETHBIC Pe3yIbTaThl:

Yucia v BBIYUCTICHUS

CpaBHHBATH U yIOPSAJ0YUBATH PAIMOHATBHBIE U UPPAIIMOHAIILHBIC YHCTIA.

BreimonHsaTe apudmeTndeckue ACHCTBUA C pPAMOHATBHBIMH YHCIAMH, COY€Tas YCTHBIE H
MUCHbMEHHBIE TPUEMBI, BBITIOJIHATH BIYUCICHUS C UPPALIMOHATBHBIMU YHCIIAMH.

HaxonuTe 3HaueHuMst cTeneHeld C NEIbIMU TMOKA3aTelsIMU U KOPHEH, BBIUMCIATH 3HAUYCHUS
YUCTIOBBIX BBIPAKEHUU.

OKpyrisTh ACUCTBUTENBHBIEC YUCIIA, BBIMOJHATh NMPUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHElHbIE M KBaJpaTHbIC YpaBHEHUs, YPaBHEHUS, CBOJSAIIMECS K HHUM, NMPOCTEUIINE
JIPOOHO-PAIIMOHATILHBIC YPABHEHUS.

Pemate cuctembl ABYX JMHEWHBIX YPAaBHEHHH C JBYMS IMEPEMEHHBIMM U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHECHHE HE SBJISICTCS JTUHECHHBIM.

Pemrate TeKCTOBBIC 3a7aUK areOpandecKUM CIOCOOOM C TTOMOIIBIO COCTABJICHUS ypaBHEHUS
WJIA CUCTEMBI ABYX YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTeillive UccaeqoBaHUsl YpaBHEHHMM M CHUCTEM YypaBHEHMM, B TOM YHCIIE C
MpUMEHEHHEeM TpaUuecKux MpeicTaBleHui (yCcTaHaBIMBaTh, UMEET JM YpaBHEHHE WU CUCTEMa
ypaBHEHUH pEeIlIeHUs, €CIIU UMEET, TO CKOJIBKO, U Ipoyee).

Pemrate nuHeliHbIE HEPABEHCTBA, KBAPAaTHBIC HEPABEHCTBA, H300pakaTh PEIICHUE HEPABCHCTB
Ha YHCIJIOBOM MPSIMOM, 3aMKMCBhIBATh PEIICHUE C IIOMOIIBbIO CUMBOJIOB.

Pemate cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIIME KBAJIPaTHOE
HEPaBEHCTBO, M300pa)xkaTh pEUICHHE CHCTEMbl HEPaBEHCTB HA YHCIOBOM MpPSIMOM, 3aMUCHIBATh
pelieHue ¢ NTOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PEUICHUU PA3IMYHBIX 3a4a4.

DyHKUUH

PacrioznaBate ¢GyHKIMHM W3y4eHHBIX BUIOB. [loKa3bIBaTh CXEMaTHUECKU PACIOJIOKEHHE Ha
KOOPIMUHATHOM MI0CKOCTH rpadukoB GyHKimi Buga: Yy = Kkx, y =kx + b, y=k/x,y=ax2 + bx + ¢,y
=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaYCHHI KOI(DDOUITUCHTOB, OTIMCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth u wu300paxkaTh CcXeMaTU4eckd Tpaduku KBaJApPaTHUUHBIX (YHKIUN, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI 1O UX rpaduKam.

PacnioznaBate kBagpaTHuHyr (GYHKIHIO 1O (GopMyse, MPUBOJUTH MPUMEPH KBAaJIPATUYHBIX
GyHKIMA U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe N0CJI€I0BATEIbHOCTH U MPOTrPecCun



Pacnio3naBate apuMETHYECKYl0 M TEOMETPHUYECKYI0 HPOTPECCHH MPU Pa3HBIX CIIOCOOax

3adaHus.

BBINONHATE BBIUMCIEHUS C HCMOJIb30BaHMEM (opMyn N-ro uieHa apupMeTH4YecKor Hu
F€OMETPUYECKOU NTPOrpECCUi, CYMMBI IIEPBBIX N YICHOB.
N300pakaTh WiIEHHI OCIEI0BATEILHOCTH TOUYKAMH HAa KOOPIUHATHON TIOCKOCTH.
Pemrars 3amauu, CBA3aHHBIE C YMCIIOBBIMH IIOCIIEIOBATEIBHOCTAMU, B TOM YHUCIE 3aJa4d W3
peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).

TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
N H DJIeKTPOHHBbIE
] anMeHOBaHMEPAa3/1e/ioB U
KounuecTBo (ungposrbie)
m/m | TemnporpaMmbl 4acoB o0pa3oBartejibHbIE
pecypchl
1 Yucna u BeUUCICHUs. PalnoHanbpHbIe o5 bu6moreka [IOK
qucIia https://m.edsoo.ru/7f415b90
2 AnreOpandecKue BBIPaKCHHS 27 Eggg?/()n:eezziorﬁﬂ £215b90
3 VYpaBHEeHHs 1 HEpaBEHCTBA 20 ll?tl/tISJsH;I/On:eeI:jZ(iOrIlj/7 415090
4 Koopnunats! u rpapuku. OyHKumu 24 E‘[I/tISJSH;I/On:eeI:jangOI‘IS/7 £415b90
bu6moreka [IOK
> Tostopenne n 060bmenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
8 KVIACC
N H JJIeKTPOHHBbIE
° anMeHOBaHHMePa31eJioB U
Koan4ecTBo (ungposbie)
n/m | TeMmporpamMmbl 4acoB oOpa3oBaTeJIbHbI
epecypchbl
1 Yucna u Beruncnenus. KBagpaTHelie 15 bu6mmoreka [IOK
KOPHHU https://m.edsoo.ru/7f417af8
2 Yucna u BeruncineHust. CTeneHs ¢ eIbIM v bu6mmoreka [JOK
[MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKEHUS. 5 bubnunoreka [JOK
KBaapatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BbIPaXKEHHUS. 15 bubnuoreka [IOK
AnreOpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBa. KBagpaTHbie 15 bubnunoreka [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 E’[I/tISJSI'I;I/(r)TT]eeIEIi(])_})OrIS/? f417af8
8 Oynkuuu. OCHOBHBIE IOHATHUS 5 Eﬁg%;ﬁiﬂﬁﬁ 417af8
9 @yuakiun. Yucnossle GQyHKIUU 9 bubnuoreka [IOK
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bubmuoreka [IOK

10 lostopenne n obobmenne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME
9 KJIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uudposbie)
n/m | TeMIpPOrpaMMbl Komuuecrso o0pa3oBaTtejibHbIE
4acoB
pecypcsbl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
quclia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 bubnuotexa [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 Eggg?/()n:eezziorﬁﬂ £419d08
bu6moreka [IOK
> Pynkunn 16 https://m.edsoo.ru/7f419d08
6 YucnoBble HOCIENI0BATEIFHOCTH 15 bubmuorexa LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06o0IIECHNE, 18 bu6mmoreka [IOK
CHCTEMATU3ALUSA 3HAHUIN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME

[Ipunoxenue

«Yuaer IMporpaMmbl BOCITUTAHUSA»

K paboueil nporpamme 1o yueOHOMY KypcCy

®opMa peanu3anuy BOCIUTATEIBHOI0 NOTEHIMAJIA YPOKA
- Mcnonp3oBaHue BOCIIUTATEIbHBIX BO3MOXKHOCTEH COJEPKAHUS TEMbI Yepe3 Mo100p
COOTBETCTBYIOLIUX 3aa4 JUIsl peILeHHs.
- BrutoueHue B ypok UIpOBBIX ITPOLEAYP A1 MOAAEPKAHNS MOTHBAILIMHM 00yJaroIuXxcs K
MIOJIYYEHUIO 3HAHWM.
- [IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX ()OpM paboThI ¢ 00yUYarOIUMUCS, UHTEIUIEKTYaJIbHBIX UTP,
CTUMYJHMPYIOIIUX [T03HABATEIbHYI0 MOTHUBAIMIO 00YYaIOIINXCS.
- [IpumeHenue rpynnoBoi paboThl WK pabOTHI B Mapax, KOTOPhIE y4aT 00YJaOIIMXCsl KOMaHJHON
paboTe 1 B3aUMOJEUCTBUIO C IPYTUMHU 00Y4aIOTMUCS

«Anrebpay s 5-9kmaccon

BocnuTarensHplil OTEHIMAN YpoKa KanennapHusiii miian Cpoxwu
BOCIIUTATEIILHON paboThI
1. IToGyxnerne oOyyaromuxcs codmonars Ha | - [Ipazgauk«/lens CEHTSIBPb
YpOKe OOIIENPUHSATHIE HOPMBI TIOBEICHHUS, 3HaHMi». Top)kecTBeHHAs
npaBuIia OOLICHHUS CO CTApPIIUMHU JMHEHKa.
(megarorn4eckuMu pabOTHHKAMU) U - Jlenw commapHOCTH B 60phoe C
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CBEpCTHUKAMH (00yJarOIIUMUCS ), TIPUHIIHIIBI
y4eOHOM TUCIMIUIMHBI U CAMOOPTaHU3AIIH;
2. [IpuBneueHre BHUMaHUS 00yJarONUXCs K
LIEHHOCTHOMY aCIEeKTy N3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBJICHUM, COOBITUI Yepes:
JEMOHCTPAIINIO 00yJarOIIIMCS

IIPUMEPOB OTBETCTBEHHOTO, IPAYKIAHCKOTO
TIOBEJICHHSI, TIPOSIBIICHUS YEIIOBEKOIIO0OHS U
T00pOCePICIHOCTH;

3. ObpareHrie BHUMaHHUS HA HDABCTBEHHBIC
ACMEKThl HAyYHBIX OTKPBITUH, KOTOpHIE
M3Y4aloTCs B IaHHBIM MOMEHT Ha ypOKe; Ha
SPKUX JIeATeNeN KyIbTYpbl, YUEHbIX,
MIOJINTUKOB, CBSA3aHHBIX C U3y4YaEMbIMHU B
JAaHHBI MOMEHT TeMaMH, Ha TOT BKJIaJ,
KOTOPBI OHU BHECJIU B Pa3BUTHE HaILIECH
CTpaHbl U MHpPA, Ha JJOCTOMHBIE MOpaXKaHus,
MIPUMEPHI UX JKU3HU, HA MOTUBBI UX
MOCTYIKOB;

4. Vlcionb3oBaHKEe HA ypOKax MHGOpMaLUH,
3aTparuBarONIel BAXKHbIE COIIMAIbHEIE,
HPaBCTBEHHbIE, ITUYECKUE BOTPOCHI;

5. Hcnonb3oBaHHe BOCIUTATENBHBIX
BO3MOXHOCTEHN cofiepaHusi yueOHOTO
npeamera A OpMHUPOBAHUS Y
oOyyaromuxcs poCCUICKUX TPaJAULIUMOHHBIX
JTYXOBHO-HPABCTBEHHBIX U COLIMOKYIIBTYPHBIX
LIEHHOCTEH yepe3 MoA00p COOTBETCTBYIOIINX
TEKCTOB Ul YTE€HUS, IPOOJIEMHBIX CUTYallui
JUTsl OOCYXKJIEHUSI B KJ1acce;

6. HuaunuupoBaHue 0OCYKICHUH,
BBICKa3bIBAHUI CBOEr0 MHEHUS, BEIPAOOTKU
CBOET0 JIMYHOCTHOT'O OTHOIIECHHUS K
U3y4aeMbIM COOBITHSM, JIHULAM;

7. BxiroyeHue B ypoOK UIPOBBIX IIPOLIELYD,
KOTOpPBIE IOMOI'at0T MOJAEP>KaTh MOTUBALUIO
oOyyaromuxcs K MoJIydeHUI0 3HaHUl,
HaJI&XKMBAHUIO IO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH B KJacce, IOMOraroT
YCTaHOBJICHHIO 100pOKeIaTeIbHON
aTMoc(epbl BO BpeMs ypoKa;

8. IlpumeHeHHe HA ypOKE MHTEPAKTUBHBIX
¢dbopM paboThl, CTUMYIHUPYIOLINX
M03HABATEIbHYIO MOTHBALIMIO 00yUaIOIINXCS;
9. IIpumeHeHue rpynmnoBoi paboThl HIU
paloThI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOW paboOThl U
B3aMMO/IEHCTBHIO C APYTUMH 00y4arOIUMUCS;
10. Br16op 1 UCMoNb30BaHUE HA YpPOKaxX
METO/I0B, METOAMK, OKa3bIBAIOLINX
BOCITUTATEIbHOE BO3JICHICTBUE HA JINYHOCTD B
COOTBETCTBUU C BOCIIUTATENIBHBIM HJIEAJIOM,
LIENbIO U 337ja4aMU BOCIIMTAHUS;

11. NuuuuunpoBaHue U nojiepxKKa

TeppopusMoM. KiiaccHbie yachl
«MpsI nomuuM 1e0s1, becmany

- Akumst «Mup 6e3 BOIHBI»,
MOCBSIIEHHAs] OKOHYaHUIO BTopoit
MHPOBOH BOMHBI

- Urpa «/HTEIIEKTYanbHOE JIOTOY,
MOCBSIIEHHAs! MeXAyHapOTHOMY
JTHIO pacIpOCTPaHEHUS
rPaMOTHOCTH

- Yac maMsTH, IIOCBSIICHHBIN
MexnyHapoaHoMy JHIO naMATH
XKepTB ¢ammnzmMa

- «[Ipa3nHuk nobpa u

YBaXEHUS» :MEPOTIPHUATHS,
MOCBSIIEHHBIE J[HIO MOKUITBIX
Toaen

- JleHb 3aIUThI )KUBOTHBIX: KIS
«/lobpoe cepate»

- Mexnynapoansliii JleHb
VYuurens. Ksect-urpa «B HoOTy cO
BPEMEHEM»

- Akmus «B Mupe KHAT U
y4eOHUKOBY, TIOCBSIIICHHAS
MexnyHapoJHOMY JTHIO
IIKOJIBHBIX OMOTNOTEK

- Axuus «KuBast oTkpbITKa: C
Huaem OTtmal»

- JleHb maMsTH KEPTB
MOJIMTUYECKUX penpeccuil. Yac
MY>KECTBa.

OKTSIbPb

- JIeHb HapOJIHOTO €IMHCTBA,
MOCBSIILIEHHBIN YIMYPTCKOMY
sa3bIKy U ['ocynapctBeHHocT YP.
®ectuBanb «Panyra KyibTyp»

- Yac [lamsaru «IlocBsimaercs
HNaMsTH MOTUOLINX TPU
UCIIOJTHEHUH CITYyKEOHBIX
obs3anHOCTEl coTpyaHukos OBJI
PO»

- Konuepr ko JInro Marepu «Moeii
MaMe MOCBSILACTCSD)

HOSBPH

- «Ham I'ep6». Akmus,
MoCBsIIeHHas J[HI0
['ocynapctBennoro repba P®

- «JleHp HEM3BECTHOIO COJIIaTa.
Knaccubie gachl

- «He Takoii, Kak Bce»
(MexayHapoaHbIN JeHD
UHBaIUI0B). THPOpMAIIMOHHBIN
yac

- Hac MmyxecTBa, NOCBSIIECHHBIN
Huto repoes OteuectBa

- Unpopmanmonsslii yac «/leHsb
Koncrutynuu PO»

JIEKAEPD




HCCIIEA0BATEIBCKON AEATEIBHOCTU
IIKOJIFHUKOB B ()OpME BKIIIOUEHHSI B YPOK
Pa3IMYHBIX UCCIIEA0BATENILCKUX 3aJaHU/, YTO
JaeT BO3MOXHOCTh 00y4JaromuMcst
nproOpecTH HABBIKKA CAMOCTOSITETLHOTO
peleHus TEOPETHYECKON MPOOIIEMBI,
reHEePUPOBAHUS U 0(DOPMIICHHST COOCTBEHHBIX
THIIOTE3, YBAKUTEIHHOTO OTHOIIEHHS K YY)KHM
UAesM, IyOJIMYHOTO BBICTYILICHHS,
apryMEHTHPOBAHUS H OTCTAaUBAHHS CBOCH
TOYKH 3PCHHS;

12. YcraHoBi€HNE YBAKUTEIbHBIX,
JIOBEPHUTEIHHBIX, HE(POPMaTbHBIX OTHOIICHHN
MEX]ly YYUTEJIeM U YYeHHKaMHU, CO3JIaHHE Ha
ypOKax 3MOIIMOHAITBHO-KOM(OPTHOM CpeJIbI.

- [IpeqnoBOTOIHSAS HENEIIA
«HoBbI# To1 K HaM MUYHATCS!»

- Unpopmanmonnslii yac«l opoa—
repou JIenunrpany;

- UnTepaktuBHas Gecena:
«Crpamnoe Ci1oBo X0JI0KOCT»

OEBPAJIb

- Mecsaunuk«Bo cnaBy OreuectBa»
- BeictaBka «Mou 3eMJTIKH —
repomn», nocpseHHas [{Hro
MaMsATU O POCCUSHAX,
UCIOJIHSABUINX CITY>KEOHBIH JT0JIT 32
npenenamu OredyecTsa.

- MexayHapOIHbIN JIEHb POJTHOTO
a3bika. KOHKypC 4Tenos.

- Beceble cTapThl ¢ namnamu.
Konuepr, nocssennsiii J{Hro
3amutHrKa OTeuecTBa

- NnrepakTuBHas 6ecena «JleHb
pOCCUNCKOM HayKH. 3Hall Hammx!»

MAPT

- Konuepr, mocBseHHbIN
MexayHapoJHOMY KEHCKOMY JTHIO
- Aknus «Hasekn ¢ Poccuei» ko
JHuro Boccoenunenus: Kpeima ¢
Poccueit

- Buktopuna «Bc€ o kocMoce»

AIIPEJIb

- Meponpustusa k 9 Masi: MutuHr,
Baxra mamsru,
akiuu«l'eoprueBckas JeHTay,
«beccmepTHBIN TTONK», «OKHA
[ToGenp» Mpa3AHUYHBINA KOHIIEPT
«Cnacu6o 3a [Tobemy!»

- Uadopmanmonnsiii yac «Jlerckue
00IIIeCTBEHHBIC OPraHU3aIuu
Poccuu: Torna u ceiuacy.

- KoHKypC pHUCYHKOB,
MOCBSIICHHBINA JIHIO

CIIaBSIHCKO# ITMCBbMEHHOCTH U
KYJIbTYphl U J[HIO pyCCKOTO SI3bIKa
- UToroBas nuHerka.

- [Ipa3qHuK, MOCBAIIEHHBINA

JIHIO 3aIIMThI ACTEH

MAU




