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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIHME OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCAITLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO YUEOHOTO Kypca «AsreOpa» sIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCITa ¥ BBIYUCIICHHUSD» CITY)KUT OCHOBOU TSI TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOYJarOIUXCsA  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 00YJAIOMINXCS MAaTEMaTHIEeCKOTO
ammapaTa, HeoOXOUMOTO ISl PeIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TMPAKTHUKO -
OpPHEHTHPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0miero oOpa3oBaHUs y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpAKEHWH. AnreOpa JEeMOHCTPUPYET 3HAa4YCHUE
MaTeMaTHKU KakK S3bIKa IS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENeH, OMHMCAaHHs MPOLECCOB H
SBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOJAT TakkKe NalbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO ~ MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUIi OCBOGHHUS Kypca
UHQOPMATHKKA, W OBJAJCHWE HaBBIKAMHU JIEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIECKON MOJICIN JJIsl OTIUCAHUS U
UCCIIEIOBaHUST Pa3HOOOpa3HBIX MPOIIECCOB M SBICHUH B mpupoie u odOmectBe. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMHUpPOBaHKE PEICTABICHNAN O PO MATEMATUKU B PA3BUTHH LIUBIIIU3AIIH U
KYJIBTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaercs yaeOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIMIME OCHOBHBIC pa3feibl cojepkaHus: «UwWcna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COILEP KXAHUE OBYYEHUA
7 KIIACC

Yucia v BBIYUCTIEHUS

JpoOur 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO OT OTHOH (DOPMBI 3arucu ApoOeii K Ipyrou.
[TonsiTHEe panMoOHANBbHOIO YHMCIA, 3alUCh, CPABHEHHE, YHOPSAJOUMBAHHUE PALMOHATIBHBIX YUCEL
ApubmMernueckue AEHCTBUS ¢ pallMOHATBHBIMY YUCIaMH. Perenne 3a1a4d u3 peasbHON MPaKTHKA
Ha 4acTH, Ha IpOOH.

CreneHp ¢ HaTypaJbHBIM IMOKa3aTelieM: ONpeesieHue, npeoOpa3oBaHUe BBIPAKCHUN Ha
OCHOBE OTpe/iesieHus], 3anich OonbuX yuceln. [IpoeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TPy OCHOBHBIE 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEealIbHOM
MIPaKTUKU.

[IpumeHeHue NPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYpaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHast MPOMOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUsI

[lepemenHble, YHCIOBOE 3HAUYECHUE BBIPAKEHHUS C MepeMeHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEX/Ty BETUYMHAMU B BUE (hOpMyIbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanre OyKBEHHBIX BBHIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBHIPAKEHUS,
MpaBuiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUMN, MPaBUJIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJ0OHBIX CIIaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHouneHbl 1 MHOTOWIeHbl. CTeneHb MHOrouseHa. Clo)keHHe, BhIUMTaHUE, YMHOKEHUE
MHOTOUYJIEHOB. POPMYIbl COKPAIlEHHOTO YMHOKEHHMSI: KBaJapaT CYMMBbl U KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3inoxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

YpaBHEeHHE, KOpEeHb YpaBHEHHUS, MpaBUiia MPEoOpa3oBaHMs ypaBHEHUS, PAaBHOCHIBLHOCTD
YPaBHEHUHU.



JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHWS,
pellleHre JMHEWHBbIX ypaBHeHMIl. CocTaBieHME ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 33/]1a4 C [IOMOIIbIO YPABHCHUM.

JIuHeliHOe ypaBHEHHE C JBYMs NEpeMEHHBIMHU U ero rpaduk. Cucrema JBYyX JTHHEHHBIX
YpaBHEHUH C JBYMS IE€pEMEHHbIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHM.

D yHKUUHA

Koopaunara toukm Ha mnpsmon. YucioBble NPOMEKYTKU. PaccTrosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsimoyronpHast cuctema koopauHat, ocu OX m Oy. Abcmucca W opauHaTa TOYKH Ha
KOOpJIMHATHOU MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxos
peanbHbIX 3aBUcuMocTeil. [Tonarue pynkuuu. I'papuk pynkumun. Coiicta pyHkiuil. Jluneitnas
bynkuwms, e€ rpaduk. ['paduk dynkuun y = [X|. [padudeckoe pereHne TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucja v BbIYMCTEHUS

Ksanparueiii kopenp u3 uuncina. [lonstue 00 wuppanuoHaabHOM 4Hcie. JlecaTuunbie
MPUOIMKEHHST HppaIlHOHATBHBIX uncesl. CBOMCTBa apu(PMETHUECKIX KBAJIPATHBIX KOPHEH M MX
MPUMEHEHHE K TMPeoOpa30BaHHMIO YHCIIOBBIX BBIPAKEHUM W BBIYUCICHUSM. JlelWCTBUTEIbHBIC
YJucIa.

CreneHsb c 1enbIM MokasareseM 1 €€ cBoiictBa. CTaHgapTHas 3alUCh YKCIA.

AnreOpanveckre BeIpaKeHUIAJITeOpandecKue BbIpaKeHu sl

KBanpatublii TpE€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OcHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. ParuoHanbHble BBIpaXEHUS U HX
npeoOpa3oBaHuUe.

VYpaBHeHUs 1 HEpaBEHCTBAY pAaBHEHHSI M HEPABEHCTBA

KBanpartnoe ypaBHeHue, (opmyna KopHEH KBaapaTHOrO ypaBHeHusA. Teopema Buera.
Pemenne ypaBHEHUWi, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'pacdmyeckas uHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMU U CUCTEM JMHEHHBIX
ypaBHEHUH ¢ IByMsI IepeMeHHbIMU. [[puMepsl pelieHus: CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMSI
MIePEeMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1a4 aNreOpandeckium crocoooMm.

UucnoBele HEpaBeHCTBA W UX CBOMcTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCHIIBHOCTS, HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OAHOW mepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMUPYyHKIUU

[Tonsitne dynkuuu. OGMAcTh OMpeneNeHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrnocoOb
3aaHus QyHKIIHA.

I'papux ynkiuu. YreHnue coicTB QyHkuuu no e€ rpaduky. [Ipumepst rpadukos
(GYHKIHHA, OTpaXKaIOINX PeaabHbIe TPOIECCHI.



@DyHKIMHU, ONKCHIBAIOIINE TPSMYIO M OOpPaTHYIO IMPOTOPIHOHAIBHBIC 3aBUCHMOCTH, HX
rpadukn. Pynxumn y = X2, y = X3, y = VX, y=|x|. [padudaeckoe pemenre ypaBHEHHIT H CHCTEM
YPaBHEHUH.

9 KJIACC

Yuciia ¥ BbIYHMCICHUS

ParmonanbHbIe Ynclia, UppanMoOHAIbHBIE YHCIIA, KOHEUYHBIE U OSCKOHEYHBIC NECSITHYHBIC
apoOu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, JEHCTBHTENbHBIE YHCIa Kak OECKOHEYHBIE
JeCATUYHBIE Ipo0H. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM JCHCTBUTEIBHBIX
YHUCeNl U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apu(pMeTHYeCKue IEHCTBUS C AEHCTBUTEIbHBIMU
YUCIIAMM.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, [UIUTEIBHOCTH MPOLIECCOB B OKPYKAIOILIEM MUDE.

[IpubnmxkE€HHOE 3HAUYEHHWE BEIMUYMHBL, TOYHOCTh NpuUOIMKeHus. OKpyrjieHHe 4YHcell.
[Ipuknaka v OLleHKa pe3yabTaTOB BEIYUCICHU.

YpaBHeHUsS] M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIINXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHeHN, CBOIAIINXCS K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHuE. [IpuMepbl peleHuss ypaBHEHH TPEThbed W YETBEPTOUM CTENEHEH pa3joKEeHUEM Ha
MHOKHUTEJIH.

Pemenne qpoOHO-paMOHAIBHBIX YPaBHEHU. Pellienne TeKCTOBBIX 3a1a4 allreOpandecKium
METOJIOM.

VYpaBHeHHE ¢ JBYMs TEpeMEHHBIMU M ero rpaduk. Pemienne cucreM ABYX JHWHEWHBIX
YpPaBHEHUN C JIByMsl NEpEMEHHbIMU. PellleHne cucreM JABYX YpPaBHEHUW, OJHO M3 KOTOPBIX
JUHEWHOe, a JApyroe — BTOpor ctemneHu. ['padudeckas UHTEpIIpeTaIus CUCTEMbl YPaBHEHHH C
JBYMSI [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3aj1a4 aNredpandeckium crocoooMm.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PemieHue cucTeM JMHEWHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHO#l. KBanparnoie HepaBeHcTBa. ['paduueckas uHTEepmperanus
HEPABEHCTB U CCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

OyHKIMUDYHKIIUU

KBampatnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpaWMHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPUU TapabOJIbL.

I'padukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, 1 ux cBoiicTBa.

Yucnoble nociie0BaTeIbHOCTH YHCI0BBIE MOC/Ie10BATEIbHOCTH H IIPOrPecCH

[loHATHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
¢bopmynoit u popmysoit N-ro ueHa.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyiiel N-ro wieHa apudMeTHuecKon
U FEOMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHue 4ieHOB apHU(PMETHUYECKOM M TeOMETpPUYECKOW IMpOorpeccuié TOUKaMu Ha
KOOPAMHATHOW MIOCKOCTH. JIMHENWHBIN U 3KCIOHEHITUANbHBIA poCT. CII0kKHBIE TPOLICHTHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MAaTE€MaTHKOB M POCCUUCKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
YKU3HU JIJIS1 YCTIIETHON Mpo(decCHoOHaIbHON ACSITETLHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 337124, PEIICHUH, PACCYKJICHUH, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKAa, MPHUPOILI W OOIIeCTBa, NOHUMaHHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeOBEUECKOW MEATECIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHUpa, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOI O
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOTO 00pa3za KU3HU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA,
perynspHas (pu3nueckas aKTHBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pelleHus 3aaad B 00nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) aJjanrtanusa K UISMCHAIIHUMCHA YCJIOBUAM COIIPI&JIBHOﬁ H l'IpPIpOL[HOﬁ cpeabl:
TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA CcBOCH

KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mroziei, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,

MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble DPELICHUS U JIEHCTBUS,
(GbopMynupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble jjornuyeckue aAeiicTBUA:

BBISIBJSITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKKA MAaTEMaTUYECKUX OOBEKTOB,
TOHSATHN, OTHONIEHWH MEXAY MOHATHSAMH, (HOPMYITUPOBATH ONPEACIICHUS TOHSITHM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINKN, OCHOBAHUS i1 0000ImeHHS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIPUHUMATh, (DOPMYITUPOBATh U MPEOOPA3OBBIBATh CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUns B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IJIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aK/II0UYEeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3bupath 10Ka3aTeabCTBAa MATEMAaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHbIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKTOB,
BBICTPAaMBATh apryMEHTALMIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOoOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 pemieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiCTBHSA .

WCIIOJb30BaTh  BOMPOCHl  KaK  MCCICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHMUS,
(GbopMyITHPOBATh BOMPOCHI, GPUKCHPYIOLTUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHHO
yCTaHaBIUBaTh UCKOMOE U JaHHOE, (JOpMUPOBATh THIIOTE3Yy, apTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHHE;

MPOBOJHUTH MO CaMOCTOSITENILHO COCTABIEHHOMY IIJIaHY HECTOKHBIM AKCIEPUMEHT,
HEOOJBIIIOE HCCIIEIOBAHUE II0 YCTAaHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4eCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITENIBHO  (pOpMYIHPOBaTH O0OOIIEHNS ¥  BBIBOABI 1O  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BHIBOJOB U 0000IIECHUII;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIIMH, JAHHBIX, HEOOXOJUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH MHPOPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIMHU TI0 KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXAaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX U
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JI¢ OOCYXJICHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXaeMOi TEeMBbI, IPOOIEMBI,
pelraeMo¥ 3a1a4u, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHUs, COMTOCTABIISTh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIACTHUKOB JIMAora, OOHApyKUBATh Pa3IHIUE
U CXOJACTBO TO3UIMKA, B KOPpPEeKTHOH (opme (opMynmupoBaTh pa3HOTIIACHS, CBOU
BO3paXKECHHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHMSI ¢ YYETOM 3ajad Mpe3eHTalUd U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATb U UCII0JIb30BATh MPEUMYIIECTBA KOMaHHOM M HHAUBUAYAIbHON pabOThI pU
pelIeHny yueOHbIX MaTeMaTHUYeCKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOMN JIEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pactipeensaTh BUAbI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIOBHIX (hopMax paboThl (00Cyk1eH ST, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIIOIHATH CBOIO YacTh PabOThI U KOOPJAUHUPOBATH CBOU JICUCTBUS
C JPYTMMH YJ€HaMH KOMaHJbl, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aNTOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpoHecca U pe3yjibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,Z[HOCTeﬁ;



® OIICHMBATh COOTBETCTBUE PE3yibTaTa JACATEIbHOCTH MOCTaBICHHON HETH U YCIOBUAM,
OOBSICHATH MPUYUHBI TOCTHXKEHUS UITH HEIOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce OOydYalOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (popMBI 3amucu Yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAI0UYMBATH PAllMOHAIBHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATs IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE Ha MHOKUTENIH HAaTypaJIbHBIX YU CEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonsaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEACHUEM IOJOOHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOXKHUTENs, TPYNIHUPOBKU ClaraeMblX, IpUMeHEeHHUs (BopMyia COKpaiéHHOro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHHs Ppa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM MOKa3aTeIsIMH Ul NIpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsS MpaBuUia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre MeToAbl P PEIICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NEpEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHU .

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUKMNA. CTpouTh rpaduk QyHKIUN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOsIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCICHUS

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCII0JIb3Ys ITPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIIOJIHATH IPE0Opa30BaHUs BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LEeNbIM I0Ka3aTeJeM, BBIIOJHATh IpeoOpa3oBaHus
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUIECH HA MHOYKHUTEIH.

[TpumMensTh peoOpa3zoBaHMs BBIPAXKEHHUM IS peIIeHUs pa3IMYHbIX 33Jjad U3 MaTEMaTHUKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTHKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemats nuHelHbIE, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IIpUMEHEHHEM IrpapUuUuecKuX MpeICTaBlIeHUH (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMa
YPaBHEHUH PELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKHU, pellaTh JUHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumarsb 1 UCOIB30BaTh (PYHKIIMOHAJIBHBIE TOHITUS U S3bIK (TEPMHUHbI, CHMBOJIMYECKUE
0003HauEHMST), OTIPENIENIATh 3HAYCHHE (PYHKIIMU 110 3HAYECHUIO apryMEHTa, ONMpPEeIsTh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarmMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUUCICHUS C UPPALUOHAIBHBIMH YUCIAMU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOAILMECS K HUM, IpOCTEHIINe
IpOOHO-pallMOHATIBHBIE YPABHEHMS.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CIOCOOOM C IOMOIIBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IIPUMEHEHHEM IpapUUuecKUX NpeCTaBlIeHUH (YyCTaHaBIUBaTh, UMEET JIM ypaBHEHHE WIN cHCTEMa
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAOIIUE KBaJPAaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPAaBEHCTB HAa YMCIOBOM MpPSAMOM, 3alUCBIBATh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3naBathk GyHKIIMM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKH PacIOOKEHUE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMaTHYECKU TpapUKH KBAIPAaTUYHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacnio3naBate KBaipaTH4Hy0 (GYHKIUIO 110 (JOpMYIIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

Yuc/10BbIe M0CJI€10BATEIbHOCTH U IPOTPecCHH

Pacnio3naBate apuMeTHUECKyI0 U T€OMETPUYECKYI0 IPOTPECCUU TIPH Pa3HBIX CIIOCOOaxX
3a7aHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WiICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM IJIOCKOCTH.

Pemrate 3a1a4n, cBs3aHHBIC C YMCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 339 U3
peasibHOM JKHU3HHM (C UCTIOIb30BaHUEM KaJIbKYISITOPA, HIU(PPOBBIX TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanu | KosiuuecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3zenoB u (undpoBbie)
n/ Bcecer | KouTpoibH IIpakTHyeck
TeM o0pa3oBaTejibHbBIE
n 0 ble padoThI ue padoThl
NMPOrpaMmblI pecypchl
q
HCHi He bu6mmoreka [{OK
BBIYHCIICHUSI.
1 1 25 1 https://m.edsoo.ru/7f415
PannonansHbie
b90
qucia
bu6moreka [IOK
2 Arebpaitieck 27 1 https://m.edsoo.ru/7f415
Y€ BBIPAKCHUS
b90
VDaABHCHIS 1 bu6moteka [IOK
3 P 20 1 https://m.edsoo.ru/7f415
HEpPaBEHCTBA
b90
Koopaunats! u bubnuotexa [JOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415
OyHKIUU b90
HoBTobeHIe bu6moreka [IOK
BTOPEHHE U
5 P 6 1 https://m.edsoo.ru/7f415
00001IeHNE
b90
OBUIEE
KOJIMYECTBO
YACOB I10 102 ° 0
I[TPOI'PAMME




8 KJIACC

N HaumenoBanu | Koau4vecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3aesoB u (undpoBbIe)
n/ Bcecer | KouTpoibH IIpakTHyeck
TeM o0pa3oBaTte/ibHbIE
n 0 ble padoThI ue padboTsbl
NMpPOrpaMmblI pecypchl
q
leltc::li HGHI/HI bu6mmoreka [{OK
1 5 ’ 15 https://m.edsoo.ru/7f417
KBagparusie
afg8
KOpHHU
Yucna u
BBIYHCIICHUSL. bu6moreka [IOK
2 Crernenb ¢ 7 https://m.edsoo.ru/7f417
LEABIM af8
ToKasaTenemM
?2;?6;’;:;;;“ Bu6miorexa LIOK
3 P o 5 1 https://m.edsoo.ru/7f417
KBagpartusrit
i af8
TPEXWICH
3221665;:;;?14 bubnuorexa [JOK
4 P ) 15 1 https://m.edsoo.ru/7f417
AnreOpanvecka
afg8
s TpoOb
v
Hepa:;e?(f;; bu6moreka [IOK
5 P ’ 15 1 https://m.edsoo.ru/7f417
KBanpaTtHeie
afg8
ypaBHEHUS
v
Hepa:;eHHCIi; bu6mmoreka [IOK
6 P ’ 13 https://m.edsoo.ru/7f417
Cucremsbl
y af8
ypaBHEHUI
YpaBHeHusa u bubnuoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepaBencrBa afg8
OyHKIUU. bu6mmoreka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417
MMOHSATHS af8
OyHKIMY. bu6mmoreka [JOK
9 Yucioseie 9 https://m.edsoo.ru/7f417
byHKIIUU afg8




[ToBTOpEHUE U

bubnuoreka [IOK

10 6 https://m.edsoo.ru/7f417
000011IEHNE
af8
OBIIEE
KOJIMYECTBO 102
YACOBIIO

[TPOTPAMME




9 KJIACC

I[TPOTPAMME

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaummeHoBaHme
(uudpossbie)
n/ | pasiesioB U TeM Bcer | Konrpoasn | IIpakruyec
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 ble padoThI KHe padoThl
pecypchl
q
HCHi He bubnuorexa [JOK
BBIYHCIICHUSI.
1 I[eﬁCT;ImenLHme 9 https://m.edsoo.ru/7f41
9d08
qucia
YpaBHeHud u
HEpaBEHCTBA. bubnuoreka [IOK
2 YpaBHEHUS C 14 1 https://m.edsoo.ru/7f41
OJIHO# 9d08
MepEMEHHO N
:;’a:;efg :I Bu6miorexa [JOK
3 CI/IIZJTGMBI ' 14 1 https://m.edsoo.ru/7f41
y 9do8
YpaBHECHHIA
YpaBHeHus u bubnuorexa [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepasenctBa 9d08
bu6moreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [IOK
6 MOCJENOBATENBH 15 1 https://m.edsoo.ru/7f41
ocTH 9d08
IT
o (;);g OI;I:;G’ bubGmuorexa IIOK
7 CHCTGH;MTHS; s 18 1 https://m.edsoo.ru/7f41
naTsat 9d08
3HaAHUH
OBILEE
KOJIMYECTBO
YACOBIIO 102 0 0




