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IHHOACHUTEJIBHASA 3ATIMCKA

O0mas xapakTepucTHKa Y4eOHOIo Kypca
Anrebpa siBiSeTCS OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA

06ecnqu/IBaeT HU3YUYCHHEC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KHM3HH.
Pa3Butne y oOywaroumuxcs Hay4yHbIX MPEICTaBICHUM O MPOUCXOXKACHUU M CYIIHOCTU
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAyKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIIUICHHS, HEOOXOAUMBIX JJI aJanTalud B COBpEMEHHOM IHdpoBoM oOmiecTBe. M3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BbIBOJBI, (GOPMYyIUpOBaTh yTBEpKAeHUs. OcBoeHHE Kypca anreOpbl oOecrieunBaer
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yt1a101111/1xcs1: OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aInIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnosaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSATEIBLHOW JESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO 0OILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOMUeCcKre JMHUHN: «Yucma u
BBIUHMCIICHUS», «ANreOpandeckue BBIPRKEHHUS», «YPAaBHEHHS M HEPABEHCTBAY, «DyHKIMM».
Kaxnas n3 3Tux comeprkaTeaIbHO-METOANYECKUX JIMHUHM Pa3BUBACTCSA HA MPOTSHKEHUH TPEX JIET
M3y4YEeHUS Kypca, B3aUMO/ICIHCTBYS ¢ IPYTUMH €ro JMHUSIMHU. B Xoze n3ydenus yqeOHOro Kypca
00y4aroImNMCsI IPUXOUTCS JIOTHYECKH PACCYKAATh, HCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3TUM B mporpamMMy yueOHOTo Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pasJeiax MaTeMaTHYeCKOro OOpa3oBaHHS U
CIIOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOIIMMKCS OCHOB YHHBEPCAJIHHOTO MaTeMaTH4eCKOTro
s3pika. CoJlep)KaTeNbHOM U CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpay» sBIseTCs
ero MHTErPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Yucia W BBIYUCICHUS» CIY)KUT OCHOBOW JUI JaJbHEHIIEro
U3y4YECHUS! MAaTEeMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Y OOYYArONIIMXCS JIOTMYECKOTO MBIIIICHUS,
(OpPMHPOBaHHIO YMEHUS MOJB30BaThCA aNTOPUTMAMH, a TAKXKe NMPHOOPETCHHIO MPAKTHYECKUX
HaBBIKOB, HEOOXOJIMMBIX ISl NOBCEIHEBHOH >KM3HH. Pa3BuTHE MOHATHS O YMCIIE HA YpPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsI CBS3aHO C PAlMOHAIBHBIMH M WPPALMOHAIBHBIMH YHCIIAMH,
(bopMHpOBaHHEM TPEICTABICHUI O JIEHCTBUTEIBHOM YHCJE. 3aBEpIICHUE OCBOCHUS YMCIIOBOM
JIMHUY OTHECEHO K CpeAHeMY 001ieMy 00pa30BaHUIO.

Conepxanue JByX anreOpaMyeckux JHHUH — «AnreOpandyeckue BbIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4aromMXCs
MaTeMaTH4YeCKOTo armapara, HEOoOXOJAWMOIrOo Uil peIHIeHUs 3aJad MaTeMaTUKH, CMEXKHBIX
IPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTrO 00111€ro 00pa3zoBaHus
y4eOHBI ~ MaTepuan TpYyNIUPYeTCs  BOKPYr  palMOHAIbHBIX  BbIpakeHuil. Anrebpa
JEMOHCTPUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIsl TOCTPOEHUS] MaTeMAaTUYeCKUX MOJENEH,
ONMCAHMS MPOLIECCOB U SBJICHUN peasbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT Takke
JanbHellee pa3BUTHE AJTOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOJUMOro, B YACTHOCTH, [UIs
OCBOEHMS Kypca HWHGOpPMATHKH, M OBJIQJCHWE HABBIKAMM JEAYKTHUBHBIX pPaCCyXICHUH.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM — HAIeIeHO Ha  MOJyYeHHUe
oOyJaromuMucs 3HaHUH 0 PYHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKON MOJENH sl ONMCAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCS YMEHMsI HCIIOJIb30BaTh pa3InYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MIPEJCTABICHUIA O POJIA MaTEMATUKU B Pa3BUTHU IUBUIM3AINAN
U KyJbTYPHI.

VYueOHblil Kypc «Anrebpa» B 7-9 kiaccax BKIIIOYAET OCHOBHBIE PA3/E€ibl COACpKAHUS:
«Yucna W BBIYUCIEHHS», «ANTreOpandeckrue BBIPAKEHUS», «YpaBHEHHs W HEPaBEHCTBAY,
«DyHKIHNY.

Onucanne Mecta y4eOHOI0 NpeiMeTa, Kypca B y4eOHOM IIaHe
Ha mn3yuenue yue6HOTrO Kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B Heneno), B 8 kinacce — 102 gaca (3 waca B Henenio), B 9 kiacce — 102 yaca (3 yaca B He/Ieo).

COIJEP KXAHUE OBYUEHUA

7 KJIACC

Yucaa u BbIYUCTEHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHbIE, MEPeXoa OT OAHOM (OpMbI 3amucHu Apodei K Ipyroiu.
[ToHsiTHE panMOHAIBLHOTIO YHUCIA, 3aMUCh, CPABHEHHUE, YHOPSJOYMBAHUE PALIMOHAIBHBIX YHCEIL.
ApubmMernueckne ACHCTBUS C palMOHAIBHBIMUA YHCIaMU. PemieHwe 3amad W3 peasbHOU
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: OMpeeNieHne, npeoOpa3oBaHie BhIPA)KEHUN Ha OCHOBE
ompeeneHus, 3anuch 00bIKX yrceln. [IponenTsl, 3anuch MPOLEHTOB B BUAE ApoOU U ApodU B
BH/JIE MTPOIIEHTOB. Tpy OCHOBHBIE 33/1a4M HA POLIEHTHI, PEICHUE 33/1a4 U3 PEAIbHOW TPAKTHUKH.
[IpuMeHeHne npu3HaKOB ACIUMOCTH, Pa3JI0KEHNE HA MHOYKUTENIN HATYPaJIbHbIX YUCE.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIe MpsiMasi U 0OpaTHas MPOHOPIHOHATBHOCTH.
AsredOpanyeckue BbIpasKeHU s

[lepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTuMmble 3Ha4YeHUs
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUIE (DOPMYIBIL.
Boruncnenus no ¢popmynam. [IpeobpazoBanue OyKBEeHHBIX BBIPaKEHUH, TOXK/IECTBEHHO paBHbBIC
BBIPKEHUS, MpaBUIa MpeoOpa3oBaHsl CyMM M MPOU3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM.

Opnnounenbl u MHorowieHsl. CrteneHb MHoOrowieHa. (Clo)kKeHHe, BBIUMTAHHUE, YMHOXKEHUE
MHOTO4YJI€HOB. POpPMYIIbl COKPAIlEHHOTO YMHOKEHHMSI: KBaJIpaT CyMMbl U KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3inoxkeHrne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHHE, KOpPEHb YypaBHEHHs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTH
YpaBHEHUM.

JIuHeiiHOE ypaBHEHUE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO0 YPaBHEHUS, PELICHUE
JMUHEWHbIX ypaBHeHUW. COCTaBlIeHHE YpaBHEHHMH MO YCIOBUIO 3aqaud. PelieHne TEeKCTOBBIX
3a7a4 C MOMOIIbIO YPaBHEHUH.



JIluneiiHOe ypaBHEHHE C JABYMsI IepeMEHHbIMH M ero rpaduk. Cucrema IBYX JIMHEHHBIX
yYpaBHEHUH C JBYMSI NEpeMEHHbIMH. PeleHue cucrteM ypaBHEHHH CHOCOOOM IOJICTAHOBKH.
IIpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ IOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUHA

Koopaunara toukn Ha npsmoi. YucnoBsle IPOMEXYTKH. PaccTosiHue Mexay ABYMs TOYKaMU
KOOPAMHATHOU IPSMOM.

[IpsimoyronpHast cucrema koopamHat, ocu OX m Oy. Abcuucca W OpAMHATa TOYKH Ha
KoopAMHATHOM TuiockoctH. [IpumMeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHune rpadukoB
peanbHbIX 3aBucuMocTeid. [lonstue ¢ynkumn. ['padpuk  Qyrkmun. CpoiictBa  QyHKIHIA.
Jluneitnas ¢ynkuums, e€ rpaduk. ['paduk ¢pynkuuu y = |X|. ['paduueckoe pelieHne THMHEHHBIX
YPaBHEHUHN U CHCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yucsia 1 BBIYUCTEHUS

Ksagparueiii kopenp wu3 wuyucna. [lonarue o0 wuppanmoHansbHOM uwmcie. JlecsaTH4HbIE
MPUOJIMKEHHST UppaAlMOHAIBHBIX unce. CBOMCTBA apu(PMETHUIECKUX KBAIPATHBIX KOPHEH M MX
MPUMEHEHHE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM W BBIYUCICHUSM. JlelWCTBUTEIbHBIC
qucha.

CreneHsb c 1enbIM MoKasaresnem 1 €€ cBoiictBa. CTaHgapTHas 3alKUCh YHCIIA.

AJiredpanueckue BbIpaKeHUs!

KBagpatuelii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH.

AnrebOpandeckas apoob. OCHOBHOE CBOMCTBO anreOpandeckoil apodu. CrokeHue, BEIYUTAHHE,
YMHOKEHUE, JieleHne anredpandyeckux JApobOei. PanuoHanbHble BBIpOKEHUS UM HX
npeoOpazoBaHHUeE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHwue, popMyiia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUMH, CBOJALIMXCSA K JHMHEWHBIM W KBajpaTHbIM. [Ipocreiimne apoOHO-panroHalIbHbIE
YpaBHEHHUS.

I'padmyeckas wuHTepmpeTalnusi ypaBHEHUN C JBYMS IEPEMEHHbIMU M CHCTEM JIMHEHHBIX
YpaBHEHUU C JOBYMs MEepeMEeHHbIMU. [IpuMepbl pelieHus] CUCTEM HEIUHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1au alNreOpandeckum crocoooMm.

UucnoBsle HEpAaBEHCTBA U UX CBOicTBa. HepaBeHCTBO ¢ 0/HOM mepeMeHHo#. PaBHOCHIBHOCTD
HepaBeHCTB. JIMHeliHbIe HEpaBeHCTBA ¢ OAHOM nepeMeHHONW. CUCTeMbl IMHEHHBIX HEPABEHCTB C
OJTHOU TIEPEMEHHOM.

DyHKUUH

[Tonstne ¢dynknuu. OOnacTe omnpeAencHUs U MHOXKECTBO 3HaueHHH (yHkuu. CrocoObl
3aaHus QyHKIIHA.

I'padpux ¢pynkumuu. Urenue cBoiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps! rpadpukoB ¢yHKuui,
OTPAKAIOIINX PEATbHBIE TPOLECCHI.

OYHKIMM, OMUCHIBAOIINE TMPSMYI0 U OOpaTHYI MPOMOPIMOHANBHBIE 3aBHCUMOCTH, WX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. T paduueckoe pelieHne ypaBHeHU U CUCTEM
YpaBHEHUM.



9 KVIACC

Yucna v BbIYUCICHUS

ParonanbHble YncIia, UppaluoOHaIbHBIE YHCIA, KOHEYHbIE U OCCKOHEYHBIE JIECITUYHBIE APOOH.
MHOXeCTBO ACHCTBUTEIBHBIX YHCEN, NCHCTBUTEIbHBIE YUCIA KaK OCCKOHEYHBIE NECATHUYHBIC
apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHTENIBHBIX YHCEN U
KOOPAMHATHOU IIPSMOIA.

CpaBHEHHE IEHCTBUTENBHBIX YUCEN, apU(PMETUIECKUE ACHCTBUS C ICHCTBUTEILHBIMU YHCITAMHU.
Pa3mepbl 00bEKTOB OKPYKAIOIIETr0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.
[TpubnmxEHHOE 3HAYCHNE BEIMYHMHBI, TOUHOCTH npuOmmxenns. Okpyrienue uncen. [puknaka
Y OLICHKA PEe3yJIbTATOB BBIYUCICHUN.

YpaBHeHHUs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pelienne ypaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMI, CBOIAIIMXCA K KBaJApaTHBIM. bHKBajgpaTHoe
ypaBHeHuE. [IpuMepbl pelieHus: ypaBHEHH TPEThel M YETBEPTOM CTENEHEW Pa3JIoKEHHEM Ha
MHOHUTEIIH.

Pemenne npoOHO-panMiOHANBHBIX ypaBHEHUH. PelieHne TEeKCTOBBIX 3a/lad anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ IByMs epeMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JUHEHHBIX YpaBHEHUM
C JIByMs NEpEMEHHBIMM. PernieHue cucreM ByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEHWHOE, a
Ipyroe — BTOpOM cTemeHH. ['paduueckas WHTEpHpeTalMs CUCTEMbl ypaBHEHHH € JABYyMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOO0M.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne JnHMHEMHBIX HEPABEHCTB C OJHOM TMEpeMEHHOW. PemieHne cuCTEM JIMHEHHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOU. KBanparneie HepaBeHcTBa. I'paduueckas mHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢yukuus, e€ rpaduk u cpoiictsa. [lapabona, KoopaUHATHI BEPUIMHBI TapadoJIbl,
OCbh CHUMMETPHH 11apaldoJIbl.

Ipadukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTBa.
YuciioBble N0CJAEA0BATEIBHOCTH U POIPECCHH

[londaTHEe YMCITIOBOM MOCIIEIOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIIBHOCTH PEKYPPEHTHOM
dbopmymnoit 1 popmynoi N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccuud. Popmyiabl N-ro wieHa apuPMeTHUYecKor u
F€OMETPUUECKOU MPOTrPECCUil, CyMMBbI IIEPBBIX N WICHOB.

N300paxkeHue dYieHOB apu(PMETHUECKOM W TeOMETPUYECKOM Mporpeccuid TOYKamMHu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIIUANbHBIA poCT. CII0KHBIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOrpaMMBbl YIeOHOTO Kypca «ANredpay XapaKTepu3yrTCs:
1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKONW MaTEeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JOCTIKEHHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEW TpaKJaHWHA W peaM3ali  ero  Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYP, SBICHUM,
MpOLEAYp TPaXJaHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHHUEM JOCTIKCHHI HAyKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B pEHICHWH TMPAKTUYECKHX 3aJad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO OOpa30BaHWs Ha MPOTSHKEHUH BCEH
KU3HU JUISL YCTICNTHOW Mpo(ecCHOHATBHON ACSITEIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBHUAYAIHHOW TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX
MJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY W 3CTETHYECKOMY BOCIIPHSATHIO MaTEMaTHYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyXICHHI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HueHHOCTH HAYYHOI0 TO3HAHUS

OpHEHTAIIMEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEACTABJICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUsI YEJIOBEKa, NMPHUPOABI M OOIIEeCTBa, MOHUMAHUEM MaTEMaTHYECKOU
HayKd Kak cdepbl YEIOBEUYECKOUN NIEATETLHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTH JIJISI PA3BUTHUS
UMBUJIM3AIlMH, OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKA U MaTEMATHYECKOW KYJbTYpOH KakK CpeJICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM NMPOCTEUIIMMHU HaBbIKaMHU UCCIIEI0BATEIBCKOM JIEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, GopMHpPOBAHME KYJIbTYPbI 310POBbSi U JIMOLHOHAILHOIO
0J1aronosIy4us:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUUYECKHUE 3HAHWUS B HHTEpPECAaX CBOETO 3JI0POBbs, BEIACHUS
3JI0POBOr0 00pa3a >KM3HU (3A0pOBOE INMUTAHHME, COATAHCUPOBAHHBIM PEXUM 3aHATHUH W OTIbIXA,
perynspHas Qu3uveckas aKTUBHOCTB), C()OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpUEHTAIle Ha TNpUMEHEHHWE MaTeMaTHYeCKWX 3HAHUM M pelieHdus 3aJad B 00IacTu
COXpPAaHHOCTH OKpYXalollleld cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCIIEJICTBUI JUISI OKPY)KAloOIIeW Cpelbl, OCO3HAHHEM TIJI00AFHOTO XapaKTepa JKOJOTHYECKHX
mpo0JieM U MyTeil X peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOJAHOM Cpebl:

FOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBUSX HEONPEAEIEHHOCTH, TMOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEATENbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Yy APYIHX



JOJIeH, TpUOOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3
OTIBITA JIPYTHX;
HE0OX0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Yncie (GOpMyIUpPOBATh UACH, TIOHSTHS,
TUNOTE3b 00 OOBCKTaX W SIBJICHHUSIX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATh JCQHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIIAHUPOBATH CBOE PA3BUTHCE,
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHHHMATH CTPECCOBYIO CHTYAIUIO KaK
BBI30B, TPEOYIOIMIA KOHTPMEp, KOPPEKTUPOBATh NPHHUMAEMbIC PEIICHUS U JICHCTBUS,
(hopMyIUPOBaTh U OTICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

IMo3naBaTebHbIE YHHBeEpPCAJIbHbIE YueOHbIE JeHCTBUS

Ba3oBble jornueckue aecTBus:
. BBIBJSITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
MOHSATHN, OTHOIICHUM MEXIY MOHATUAMH, GOPMYIIHPOBATH ONPECIICHNS TTOHSITUH, YCTaHABINBATh
CYIIIECTBEHHBIM TMPHU3HAK KJIAaCCHU(PUKAIMKM, OCHOBAHUS /i O0OOOIIEHUS] W CpaBHEHUS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;
. BOCTIpUHUMATh, (OpPMYyIUpOBaTH W TMPEOOPa3OBBIBATH CYXIACHHUS: YTBEPAUTEIbHBIC U
OTpHIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,
. BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpEYHs B (paKTax,
JAHHBIX, HAOMIOZCHUSX U YTBEPKICHUSX, TIpeAsiaraTh KPUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH
U IPOTHBOPEYUI;
. JIeNaTh BBIBOJBI C HCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;
. pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KAEHUH (MpsSMble U OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECIIOKHBIE JJOKa3aTeIbCTBA MaTeMAaTUYECKUX (PaKkTOB, BBHICTPAUBATDH
apryMeHTalluio, TMPUBOJUTH NpPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyxJIeHus;
. BBIOMpATh CIIOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA
. WCII0JIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HAHUA, (GOPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPoOIeMy, CAMOCTOSITEILHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;
. MPOBOJIUTH IO CAMOCTOSITEBHO COCTABJICHHOMY IUIAHY HECIOXHBIM HKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME IO YCTAHOBIEGHUIO OCOOCHHOCTEHl MaTeMaTU4YecKoro OObeKTa,
3aBHUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;
. CaMOCTOSITENIbHO (OPMYTUPOBATH O0OOIIEHHS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeIOBAaHUs, OIIEHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX pPE3ylIbTaTOB, BBIBOJOB U
0000I1IEeHMI;
. MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOIIECCA, a TAK)KE BBIJBUraTh IMPEAINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.
Padora ¢ undpopmanueii:
. BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAINH, JaHHBIX, HEOOXOIMUMBIX IS
pelieHus 3a1a4uu;
. BBIOWpATh, AaHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HWH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;



J BbIOMpaTh (QopMy mpeacTaBieHUs WHGOPMAIMKA U WIUIIOCTPUPOBATH pELIacMbIe 3aJauu
cXeMaMu, JuarpaMMaMu, UHOU TrpaduKoi U X KOMOWHAIUSIMU;

J OIICHUBATh HAIE&KHOCTh HH(DOpPMAMM IO KPUTEPUSM, NPEUIOKCHHBIM YIUTEIEM WU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE elCTBHUS:

J BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHSAMH M IEISIMH
oOmIeHus], SICHO, TOYHO, I'PAMOTHO BBIPAXXaTh CBOKO TOYKY 3pPEHUS B YCTHBIX M IUCHBMEHHBIX
TEKCTaX, aBaTh MOSCHEHUS 110 X0y PEIICHUs 3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN PEe3ybTar;

J B XoJ€ OOCYXKIEHHs 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3ajJauM, BBICKA3bIBATh MJIEW, HAIEJIEHHblE HAa IOWUCK pPELIEHHS, COMOCTABJIATH CBOU
CYXJEHUS C CYXICHHUSIMHU JPYrUX YYacTHUKOB JAMajora, oOHapyKMBaTh pa3iMyue M CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

o MPE/ICTaBIATh PE3YNbTaThl PELICHUs 3aJayd, SKCIIEPUMEHTa, HCCIIEIOBAaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHUS C YYETOM 3a/ay Mpe3eHTalUd U 0COOEHHOCTEN
ayJIUTOPHUH;

J MMOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHONW W HHIUBUIYATBHOW pa0OTHI TPH
perieHnn yaeOHbIX MaTEeMaTUYECKHUX 33]1a4;

o MPUHUMATh 11eJIb COBMECTHOW JeATENbHOCTH, IJAHUPOBATh OPraHU3aI[MI0 COBMECTHOMU
paboThl, pacmpeneisTh BUIbI paboT, JOrOBapUBaThCs, 0O0CYKIaTh MPOIECC U pe3yabTaT padOThI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

. y4acTBOBaTh B T'PYNMNOBBIX GopMax paboThl (0OCYXIeHHUS, OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BBIIOIHITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTrUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT MO KPUTEPHUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUA.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

J CaMOCTOSITEJIBHO COCTABJIATH IJIaH, AITOPUTM PELIeHHs 3a1a4i (WM €ro 4acTb), BHIOMpATh
crnocob6 pemeHuss ¢ y4€TOM HMEIONIMXCS PECcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHU ¢ y4ETOM HOBOI MH(OPMALIUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

. BIIAJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ylibTaTa pelieHus
MaTeMaTH4eCcKOH 3a7auu;

. MpEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPHU PEHICHHH 3a/a4l, BHOCUTH
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OLINOOK, BHISBICHHBIX
TPYAHOCTEN;

. OIICHUBATh COOTBETCTBUE pE3yibTaTa ICSITEIbHOCTH IOCTABICHHON LIETH U YCIOBUSM,
OOBSCHATh MPUYHMHBI JOCTHKCHUS WIM HEAOCTIDKEHHUS IENH, HAXOAUTh OLIMOKY, AaBaTh OIICHKY
MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHiry o0y4yenus B 7 kijiacce 00yJaromuiics MOTyYUT CICAYIONINE TPEeIMETHbIC Pe3yabTaThl:
Yuciaa 1 BbIYMCTIEHUS

BeimonHsATe, coderas YCTHbIE H TNHUCHBMEHHbIE TNPUEMBI, apuMeTHUYecKHe JCUCTBHS C
palMOHAIBHBIMU YUCIIAMU.



HaxonuTh 3HAa4YeHHs YUCIIOBBIX BBIPAKEHHUH, NMPUMEHSATh pa3zHOOOpasHbIE CHOCOOBI M TPUEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAKEHUH, COJIEPKAIIUX OOBIKHOBEHHBIC U IECATUYHBIE JPOOH.
[lepexoauts OT 0HOM (hOopMBI 3ammcu 4ucen K ApYyroi (mpeoOpa3oBHIBaTh ACCATHUHYIO TpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO AECATHYHYIO
IpoOb).

CpaBHHBATH ¥ YIIOPSIOUYMBATH PAlHOHAIBHBIC YUCTIA.

OxpyriaTh yucia.

BBIMONHATE NPHUKUAKY M OLEHKY pe3yiabTaTa BBIYMCICHHN, OIECHKY 3HAUYEHUH YHCIOBBIX
BBIpa)KCHUH. BBIOTHATE AEHCTBUS CO CTENCHSIMH C HATYPaJbHBIMU TIOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKH IETUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATypaJIbHBIX YUCEII.

Pemrate  mpakTUKO-OPMEHTHPOBAHHBIC  3a7a4yd, CBA3aHHBIE C  OTHOUICHWEM  BEIIMYHH,
MPONIOPIMOHAIEHOCTHIO BEJIMYMH, POLIEHTAMH, HHTEPIIPETUPOBATH PE3YIBTATHI PEIICHHS 3a/1a9 C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

AJredpanyeckue BbIpaxKeHUs

Hcnonp3oBarth anreOpamyecKy0 TEPMHHOJIOTHIO W CHUMBOJIMKY, HPHUMEHSATh €€ B TIpolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaxonuTh 3HaueHMsI OyKBEHHBIX BHIPAKEHHI MIPH 33JaHHBIX 3HAUYCHHSIX TIePEM CHHBIX.

BeImonHATE mpeoOpa3oBaHMsi IEJNOTO BHIPAKEHUS B MHOTOWIEH IPHBEICHHEM I10J00HBIX
ClIaraeMbIX, pacCKpbITHEM CKOOOK.

BEIMONHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTOWICHa Ha MHOTOWIEH, NMPHUMEHSTH
(GopMyInbl KBaZipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3JI0KEHUE MHOTOUICHOB HA MHOXHUTEIH C IOMOILBIO BBIHECEHHUS 3a CKOOKH
00I11er0 MHOXKHTEJS, TPYIIMPOBKYU CJIaraeMbIX, IPUMEHEHHs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.
[IpuMeHnsaTh npeoOpa3oBaHKs MHOTOWIEHOB MAJISl PEIIEHUS pa3IMYHbIX 3a7ady M3 MaTeMaTHKH,
CMEKHBIX NIPEIMETOB, U3 pealbHON IPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HaTypaJbHBIMM IIOKa3aTesIMM sl [peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemare smHelHble ypaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHsISI IPaBUIa epexoa OT UCXOIHOTO
YpaBHEHMsI K paBHOCHIIBHOMY eMy. IIpoBepsITh, sBIIETCS JIM YUCIO KOPHEM YpaBHEHHUS.
[TpumMensTh rpaduyeckre MeToAbl P PEILIEHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[Tonbupars npuMepsl Map 4YMCEN, SBISAIOIIMXCS PELICHUEM JIMHEHHOro ypaBHEHHS C JBYMs
[EPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpauK JIMHEHHOrO YpaBHEHHUS C JABYMS IEPEMEHHBIMH,
M0JIb3YACh IT'paMKOM, IPUBOAUTH MPUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs [IE€PEMEHHBIMH, B TOM 4HCie IpadUuecKy.
CocTaBisaTh M pelIaTh JUHEHHOE YpaBHEHHE HWJIM CUCTEMY JIMHEHHBIX YpaBHEHHMH IO YCIOBMIO
3aJjaud, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aui MOJY4YEeHHBIN pPe3ysbTarT.
DyHKUUH

N306paxaTh Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOIME 3aJJAHHBIM KOOpJAMHATaM, JIy4H,
OTpE3KHU, MHTEPBaJIbl, 3aMUChIBATH YHCIIOBBIE MPOMEXYTKH Ha alreOpanyeckoM s3bIKe.

OTMmeyaTh B KOOPJMHATHOW IJIOCKOCTUM TOYKH IO 3aJaHHBIM KOOpIMHATaM, CTPOMTH Trpaduku
TUHEeUHBIX QyHKIMH. CTpouTs rpaduk GyHkuuu y = [X|.

OnuceIBaTh ¢ NOMOIIBIO (PYHKINN U3BECTHBIE 3aBUCUMOCTH MEX]ly BETMYMHAMHU: CKOPOCTh, BpeMS,
paccrosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOUTEIBHOCTD, BpeMsl, 00bEM PabOTHI.
HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.



[Tonumarp rpaduueckuid cnocod TMpeacTaBicHWs M aHanmM3a WHQOpMANKMH, W3BIEKATh U
HMHTEPIPETUPOBATH MHPOPMAITHIO U3 TPadhUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHiry o0ydenus B 8 kjiacce 00yJaronuiics MOJyYUT CICTYIONINE TPEIMETHBIC PE3yIbTaThI:
Yucsia 1 BBIYUCIEHUS

Hcnonp30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YMCEN ISl CPaBHEHUS,
OKPYIJICHHS W BBIYUCIICHUM, M300pakaTh IEHCTBUTEIbHBIC YHCJIA TOYKAMU Ha KOOPJAMHATHOM
MIPSIMOM.

[IpuMeHSATh TOHATHE apU(METHYECKOTO KBAJPATHOTO KOPHS, HAXOJWTh KBAJpaTHBIC KOPHH,
WCIIOJNIb3Ysl TPU  HEOOXOJUMOCTH KaJbKYJISATOpP, BBIOJHATH NPeoOpa3oBaHUsi BBIPAKCHUM,
COJIepXKaIIuX KBaJpaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnonws3oBarh 3anmucu OONBIIMX W MAJbIX YKCET C MOMOINBIO JECATHUYHBIX JPOOeH W cTeneHen
gucna 10.

AJiredpanyeckue BbIpaskeHHsl

[IpuMeHsTh MOHATHE CTETNEHH C IIEJIBIM TOKa3aTesieM, BBITIOJHIATh MPEoOpa3oBaHUs BBIPAKECHUH,
COJIep’KalIUX CTENEHH C LENIbIM TIOKa3aTelleM.

BrIMomHATE TOXKIECTBEHHBIC TPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHWH Ha OCHOBE IPABUI
NEHUCTBUM HAaJl MHOTOYWICHAMH U aJITeOpandecKuMH IPOOsIMHU.

PackmanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpuMeHsaTh TpeoOpa3oBaHUs BBIPAKEHHH MJIs PEIICHHUs] PA3IMYHBIX 3a/lad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHEiHBIE, KBaJpaTHBIE YPAaBHEHUS U PAllMOHAIbHBIE YPAaBHEHMS, CBOJAIIHUECS K HUM,
CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh TpOCTEHIIME HCCICIOBAHUS YPAaBHEHHH W CHUCTEM YypaBHEHUM, B TOM 4YHUCJIE C
MPUMEHEHHEM TpapUuecKux MpeaCTaBlIeHUN (yCTaHABIMBATh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Mpoyee).

[lepexonuTh OT cIOBECHOW (OPMYIMPOBKH 3aqaud K €€ airedpandyeckod MOJeld C MOMOIIbIO
COCTaBJICHUS YPAaBHEHMS WJIM CHUCTEMbl YPAaBHEHUN, HWHTEPHOPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4 IOJTYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, pELIaTh JMHEHHbIE
HEpaBeHCTBA C OJHOM MepeMEeHHOW U HX CHCTEMbI, J1aBaTh TpadUyecKyl0 HILIIOCTPAIIIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumath W UCHONB30BaTh (YHKIHMOHATIbHBIE TOHATUS M S3BIK (TEPMHHBI, CHMBOJIMYECKUE
0003Ha4YeHHUsI), ONMPEAENATh 3HaYeHHEe (PYHKIUU MO 3HAUYCHHUIO apryMEHTa, OMPEIeNATh CBONCTBA
byHKIMH 110 e€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y =k/x, y=x2, y=x3,y = |x|, y = VX, ormchIBaTh CBOICTBA YHCIOBONA byukuuu mo e€ rpaduky.

K koHiy o0y4yenus B 9 ki1acce o0yJaromuiics MoyduT CIEAYIONINe TPeIMETHbIC Pe3yabTaThl:
Yucua v BBIYHCTICHUSA

CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCTIA.

BreimonuaTe  apudmeTHueckue JIEHCTBUS C pAlMOHANBHBIMM UYWCIAMH, COYeTas YCTHBIE U
MHUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALIMOHAIBHBIMUA YUCIAMM.

Haxonuth 3HaueHus cTeneHei ¢ UeabIMU MOKa3aTelsiMU U KOPHEH, BBIYMCISATh 3HAUSHHS YUCITOBBIX
BBIPAXKCHUM.



OxpyryiATh JAEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH HPUKUAKY pE3Yy/IbTaTa BBIYUCIEHUMN, OLICHKY
YHUCIJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE M KBagpaTHbIC YpPaBHEHMs, YPABHEHHUs, CBOJALIMECS K HHUM, HPOCTEUIIHE
IpoOHO-pallMOHATILHBIE YPABHEHHS.

Pemrate cucreMsl 1ByX JIMHEHHBIX YPABHEHUN C IByMs [IEPEMEHHBIMUA U CUCTEMBI IBYX YPAaBHEHU,
B KOTOPBIX OJIHO YPaBHEHHE HE SIBJISICTCS JIMHEUHBIM.

Pemrate TekcTOBBIEC 33a7au anreOpanvdeckuM CrocoOOM € MOMOIIBIO COCTABJICHUS YPaBHEHUS HITU
CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoaMTE MPOCTEHIIME WCCIECIOBAHUS YPAaBHEHUM W CHUCTEM YpPaBHEHHH, B TOM YHCIE C
MIPUMEHEHHEM IpapUuecKuX NpeACTaBIeHUN (yCTaHABIMBATh, UMEET JM YpaBHEHHME WM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemath nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300pakaTh pEIICHUE HEPABEHCTB Ha
YHUCJIOBOW MPSMOM, 3alIMCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMBl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOLIME KBAJAPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YMCIOBOM MpPSMOMW, 3alMChIBATh
pEIIEeHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA MPH PELIEHUHN PA3IMYHBIX 3a4a4.

DyHKUUHA

Pacno3naBath (GyHKIMHM U3Y4EeHHBIX BUAOB. [loka3biBaTh CXeMaTHMUECKH pACIIOJIOKEHHE Ha

KOOPAMHATHOM TutockocTH rpadukoB ¢ynknuii Buma: Yy = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y =X, ¥y = |x|, B 3aBucHMOCTH OT 3HaueHHMil KO>()(UIMEHTOB, OMKMCHBATL CBOWCTBA

GyHKIIHN.

Crpouth U n300pakaTh cxeMaTWyeckd TpaduKy KBaJAPaTHUUHBIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIMI M0 UX rpadukam.

PacrioznaBate kBaapaTHuHyi0 (QYHKIOHIO 10 ¢GopMyse, HPUBOAUTH MPUMEPHl KBaJPaTUYHBIX
GyHKIMN U3 peadbHON KU3HU, PU3UKU, TEOMETPUH.

Yuci10Bble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacnioznaBath apuMeTnyecKyro U reOMETPHUECKYIO POTPECCUU MPU PA3HBIX CIIOCO0aX 3alaHusl.
BbInoNHATE  BBIUKCICHHS C HCIOJIb30BaHHEM (opMmyln N-TOo  wieHa apuMeTudecko u
reOMETPUYECKON MPOTPECCHIA, CyMMBI MIEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHLHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3amauu, CBsi3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIbHOCTSMHU, B TOM YHCIE 3aJa4dl W3
peallbHOM JKU3HHM (C UCTIOIb30BAaHUEM KAbKYISITOPA, IU(PPOBBIX TEXHOJOTHIA).
TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTrBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u
Konrtpoabnsie | (uuppoBbie)
n/m | TeM NPOrpaMmbl Bceero
padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 Uwncna ¥ BRIYUCICHHUS. o5 1 bu6mmoreka [JOK
Panmonanbuble yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 Anre6 27 1
TEOPATICCIHE BRIPBICHIT https://m.edsoo.ru/7f415b90
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bubmuoreka [IOK
3 v 20 1
PABHCHILT I HEpapenetsa hitps://m. eds00.ru/7f415b90
4 Koopaunats! u rpaduky. 24 1 bubnuorexa [JOK
OyHKINH https://m.edsoo.ru/7f415b90
bu6mmoreka [{OK
5) II 6006 6 1
OBTOPCHIE H ODODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5
I10 ITPOT'PAMME
8 KUIACC
No KoJun4yecTBo 4yacos DJIeKTPOHHbIE
w/n HaumeHoBaHue pa3aeioB u KoHTpobHbIe (ungposrbie)
TeM MPOrpaMMblI Bcero o0pa3oBartejibHbIE
padoThI
pecypcsbl
1. Yucna v BRIYUCIICHHUS. 15 bu6moreka [IOK
KBagparHsle KopHU https://m.edsoo.ru/7f417af8
“ | Crenem ¢ nemme 7 Bu6miorera LLOK
" https://m.edsoo.ru/7f417af8
ToKa3aTeaeM
> ﬁirzipe?;: CIIZII;IZ aTHBIN 5 1 bubmmorexa LIOK
P ’ o https://m.edsoo.ru/7f417af8
TpEXUIIEH
* ﬁ]ﬁrg(pe?;: Cﬁi% anJeckas 15 1 bubmiorexa HOK
P ’ p https://m.edsoo.ru/7f417af8
IpoOb
5. VYpaBHEHHUs 1 HEPABCHCTRBA. 15 1 bubnuoreka [IOK
KBanpaTHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6. YpaBHEHHUs 1 HEPABEHCTRBA. 13 bubnuoreka [JOK
CucrteMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
7. YpaBHEHHUs 1 HEPABEHCTRBA. 12 1 bubnuoreka [JOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
8. Oynkiuu. OCHOBHBIE 5 bubnuoreka [JOK
MIOHATUSA https://m.edsoo.ru/7f417af8
9. @ynkuuu. Yucnosbie 9 bubnuorexa [IOK
GbyHKIUT https://m.edsoo.ru/7f417af8
10. bubmuoreka [JOK
IosTopenue n 0dodmenue 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME
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9 KUIIACC

N HaumeHoBaHue KosmuecTBo yacos DJIeKTPOHHbIE
o
. pa3jiesIoB U TeM B KoHTpoJbHbIe (uudposbie)
NMPOrpaMmblI cero padoTsI oOpa3oBaTtejibHbIE
pecypchl
1 Yucna 1 BLIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENBHBIC YMCTIA https://m.edso0.ru/7f419d08
YpaBHeHus u
) HEpaBEHCTBA. 14 1 bubnuorexa [JOK
YpaBHeHUs ¢ OJTHOM https://m.edso0.ru/7f419d08
MepPEMEHHO N
VYpaBHe
3 H: ;;;T;:I CucreMsl 14 1 bubmorera [JOK
p o https://m.edso0.ru/7f419d08
YpaBHEHUU
YpaBHeHud u
4 HEpaBEHCTBA 16 1 brbmorexa [IOK
p ’ https://m.edsoo0.ru/7f419d08
HepasenctBa
bu6mmoreka [IOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
5 UucmoBbie 15 1 bubnuorexa [JOK
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHME, BuG 1OK
nonmoTeka
7 06006 18 1
ODODIICHHC, . https://m.edso0.ru/7f419d08
CUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO
- 102 6

YACOB II0 ITPOTPAMME
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