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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI U B TIOBCEJHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBIIUICHUS, HEOOXOAUMBIX JI aJalTallid B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IeHne W KOHKPETU3aIuio, a0CTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MPpUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammel yueGHOro Kkypca «AnreOpa» Uii OCHOBHOTIO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPKCHU», «YPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxxmas U3 3THX copepkaTeIbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha MPOTSHKCHUU TPEX JIET
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00y4aroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3UM ¢ 3THIM B IpOrpaMMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBEI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIS TMOBCEIHEBHOW JXU3HHU. Pa3BUTHE MOHATHUS O YHCIC Ha YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JMHHUH OTHECEHO K CpeiHeMY 00I1IeMy 00pa3oBaHUIO.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NpeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
y4eOHBIN ~ Marepuan TPYNNHPYETCS  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBIICHUH peajbHOro MuUpa. B 3amaum oOydeHus: anreOpe BXOIAT TakkKe
najbHeHIee pPa3BUTHE AaJTOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHA.



[IpeoOpazoBanre CUMBOJBHBIX ()OPM CIIOCOOCTBYET Pa3BHUTHUIO BOOOPAXKEHHS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIEJIOBAHUS Pa3HOOOPa3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u obmecTtBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
U KYJIBTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 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).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OIHOH (OpPMBI 3amucH Ipoded K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpe/esieHUe, NpeoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTENIN HATYPaJbHBIX YHCEN.

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

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMU B BHUJE (OPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHorouseHa. CioeHue, BBlYUTaHUE, YMHOXKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznokeHne MHOrO4JI€HOB HA MHOXKHTENH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUia IpeoOpa3oBaHUs ypaBHEHUsS, PAaBHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema IByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PelieHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. YUucnoBble NpoMexyTKd. PaccrosiHue Mexay AByMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. AOcmucca M opIuHaTa TOYKH Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkunun. I'padpux ¢ynkuuu. CoiicTBa  (QYyHKIMIMA.
Juneitnas ¢ynkuus, e€ rpadpuk. I'padux dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KUIACC

Yucina ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 umcia. [lonarue o0 wuppamuoHanbHOM 4yucie. JlecsaTuyHble
NpUOIIMKEHNUS UPPALMOHATBHBIX uncesl. CBOICTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
MIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM M BBIYUCIECHUSM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaskeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayredpamveckoir npodu. CroxeHwue,
BBIUMTAaHHUE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIE BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JBYMs IEepeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OAHOM mepeMeHHOW. Cucrtemsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHUuss ¥ MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyakumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, OTpasKaloUUX peabHbIe MPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHANBHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmEn Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KIIACC

Yucsa 1 BBIYUCICHHUS

PanmonanbHble ynciia, UppalMoHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE AECATHYHBIE
npoOu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE 4YHMCIa KaK OeCKOHEUHbIe
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JEUCTBUTEIBHBIX YACET U KOOPANHATHON IIPSIMOM.

CpaBHEHUE JEWCTBUTENBHBIX 4YUCEN, apU(PMETHUECKHe AEHUCTBUS C JEHCTBUTEIBHBIMU
YK CIIAMHU.

PazMepsl OOBEKTOB OKPYKAIOLIETO MHpa, IUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
MHpE.

[TpubnmxéHHOE 3HAaYeHHWE BEIUYMHBI, TOYHOCTh NpHOMMKeHHs. OKpyrieHue 4yuced.
IIpukuaka v OLIEHKa PEe3yIbTaTOB BEIYUCICHUIA.

YpaBHeHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHrne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.



Pemenue  npoOHO-pallMOHANbHBIX  ypaBHGHUU.  PerieHme  TEKCTOBBIX  3a1ad
aNreOpanvaeckKiuM METOJIOM.

VYpaBHeHHE C JOBYMS NEpPEeMEHHBIMH U ero rpaduk. PemieHune cucteM ABYX JTHMHEWHBIX
YpPaBHEHUH C JBYMs II€pEMEHHBIMU. PellleHHe cucTeM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOE, a pyroe — BTOpPOW cremeHu. ['paduueckas MHTEpIpETalvs CUCTEMBl YPaBHEHHUU C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne JNMHEMHBIX HEPAaBEHCTB C OJAHOW IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHON. KBanpartHble HepaBeHcTBa. ['paduueckas mHTEpHperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUHA

KBanpatuunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapabona, KoopauHATHl BEpPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

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

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHATHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit u popMyIoi N-TO WIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  dopmynbl  N-ro  uneHa
apudmMeTnyecKoil ¥ reoMeTpUUECKO MPOrpeccuii, CyMMbI MEPBBIX NUJIECHOB.

N300paxkenue uieHOB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOTpeccHil TOukaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBHBIA pOCT. CII0KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  Pe3yJbTAaThl OCBOCHHS MPOrpaMMbl  y4eOHOro Kypca  «Airedpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCHHCKON MaTeMAaTHUKH, [ICHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHSM POCCHICKMX MAaTEMaTUKOB U POCCUMCKON MAaTeMaTHYECKOW HIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEHW TpakJaHWHA W peaju3allii ero Ipas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SIBJIICHUH,
MpOLEAYp TpakJaHCKOTO OOIIecTBa (HampuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM NMPUMEHEHHEM JOCTWKCHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HA AaKTUBHOE YyYacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHUECKOTO OOpa30BaHUS HAa MPOTSDKCHHH BCEH
KU3HU JUIS YCTIENTHOW MPOQECCHOHAIIBHONW NEATeTbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM HHAMBUIAYATHHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX
MJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY W AICTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/lay, PEHICHUH, PACCYKJICHHH, YMEHHUIO BUIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMCH B JEATECILHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX NIPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJIOBEKa, TMPUPOJALI M 0OIIecTBa, TOHUMaHUEM
MaTEeMaTHYEeCKOW HayKH Kak c(hepbl 4eTOBEUECKON ACATEIHPHOCTH, STAIIOB €€ Pa3BUTHS U 3HAYMMOCTH
JUISl Pa3BUTHUS LIUBUJIM3AIMH, OBJIAJICHUEM S3bIKOM MAaTEMAaTHKH U MAaTE€MaTUYECKOW KYJIbTYpOM Kak
CPEACTBOM TIO3HAHUSI MHUpa, OBJAJCHUEM NPOCTEHIIMMHU HABBIKAMHU  HMCCJIEIOBATEIbCKOM
NESATEeIIbHOCTH;

6) ¢usnyeckoe Bocnuranue, popMHpoOBaHHE KYJbTYPbI 3A0POBbS M 3MOIHOHAJIBLHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHSTh MAaTeMAaTHYECKUE 3HAHUS B HMHTEpPECax CBOErO 3/0POBbS, BEACHUSA
310poBOr0 o0Opa3a >KW3HU (30pOBOE MHTAHME, COANAHCUPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
perynspHas Qu3udeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedrexcuu, MNpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpUEHTAIle Ha TpUMEHEHHWE MaTeMaTUYeCKUX 3HAHWKM JUIs pelIeHus 3aJad B 00IacTu
COXpPaHHOCTH OKpYKarouled cpenapl, IUIAaHUPOBAHUSI TOCTYNIKOB M OLEHKH HMX BO3MOXHBIX
MOCJICJICTBUIN ISl OKPYKAIOIIeH Cpelbl, OCO3HAHWEM TJIOOATBHOTO XapaKTepa HSKOJIOTHUYECKHUX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



FOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUAX HEOINPEACIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4e€pe3 IMPAaKTHUYECKYIO IEATEIbHOCTb, B TOM YHUCJIE YMEHHE YYUTBCSA Y APYTHX
JIo/IeH, MPUOOpETaTh B COBMECTHOM JICATEIILHOCTH HOBBIC 3HAHHSI, HABBIKM M KOMIIETCHIIUU U3 OTIBITA
APYTHX,

HEOOXOMMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCiIe (HOPMYITHPOBATH HICH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YMCJIE PAaHEE HEU3BECTHBIX, OCO3HABAaTh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIPHHUMATH CTPECCOBYIO CUTYalHIO
KaK BbI30B, TpeOYyIOIIMI KOHTPMEpP, KOPPEKTUPOBAaTh IPUHUMAEMbIE pEIICHUs U JeHCTBUS,
(dbopMymHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

Ba3oBble jornueckue aecTBus:

® BbIABJISITb MW XAPAKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKU MATECMATHUYCCKUX O6T)GKTOB,
MOHATHHM, OTHOUIEHUM MEXIy NOHATHAMH, (QOPMYIUpPOBaTH OIpeAeTeHUs] TMOHSATUH,
YCTaHABIWBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PHUKAIIMK, OCHOBAHUA JJIsi 000OIICHHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOIUMOIO aHAIIN3A;

® BOCIIPUHUMATh, (GOPMYIUPOBATh U MpeoOpa3oBBIBaTh CYKICHHS: YTBEPAWUTEIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U 06mne, YCIIOBHBIC,

® BLISIBIISITh MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuus B (akrax,
JNAHHBIX, HAONIONEHUSX M YTBEPXKICHHUSX, @peliaraTh KpPUTEpUU Ui  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e leflaTh BBIBOABI C KCIOJb30BAHHUEM 3aKOHOB JIOTHKH, JCIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

e pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUH (MpsiMble U OT MIPOTHUBHOTIO),
MPOBOJUTH CAaMOCTOSATEIbHO HECIOXKHBIE JI0OKa3aTeNbCTBA MaTEeMaTHYEeCKHX (haKToB,
BBICTPAaWBaTh ApPryMEHTALUI0, MPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, O0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

® BLIOMpATH CIIOCO0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpATh HanOoJIee MOIXOIAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue 1eCTBUS:

® 1ICII0JIb30BAaTh BOMIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHHS, (OpPMYIUpPOBAThH
BOMPOCHL, (PUKCHpYIOIUE MPOTUBOpPEUHE, MPOOJIeMy, CaMOCTOATEIbHO YCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3HUIINIO, MHEHUE;

®IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICGHHOMY IIJIJaHY HECIOXKHBIM AKCIEPUMEHT,
HEOOMBII0e UCCIEAOBaHNE MO0 YCTaHOBIECHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro oOBeKTa,
3aBUCHUMOCTEH 00BEKTOB MEXIY CO0OI;

® CaMOCTOSTENbHO (HOPMYTUPOBATh OOOOIIEHHS U BBIBOJABI MO pe3yabTaTaM MPOBEAEHHOTO
HaOMIOJIEHUs, HCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3YIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJIBUTATh MPEIOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:



® BEISIBIISITh HEAOCTATOYHOCTh W M3OBITOYHOCTH HMH(OpPMAIMH, NAHHBIX, HEOOXOJUMBIX JUIS
pelIeHHs 3a/1a4H;

® BEIOWpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHUS;

e BEIOMpaTh (opMy MpencTaBieHUS WHPOPMAIMU W WLUIIOCTPUPOBATH peIIaeMble 3aaauu
CXeMaMHu, JuarpaMMamMu, HHOU rpaduKoi U MX KOMOMHALIUSMH,

® OIICHMBATh HAAGIKHOCTh HHPOPMAIMH TI0 KPUTEPHUSM, TPEUIOKCHHBIM yYUTEIIEM WU
chOPMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

® BOCIIPHHUMATh W (DOPMYIUPOBATh CYXKICHUS B COOTBETCTBHHM C YCIOBUSIMH W IICIISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHUS 10 XOIy pPEHICHUs 3a7add, KOMMEHTHPOBATH ITOJTYUYCHHBIH
pe3yibTar;

®B X0Ji¢ OOCYXJEHHUS 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCYXTAaeMOW TEMBI, MPOOIEMBI,
penraeMoi 3ajiaur, BBHICKA3bIBATh HJICH, HAICJICHHBIC HA TOWCK PEIICHHS, COTOCTABIISATH
CBOM CYXKJICHUS C CY)KJICHHUSMHU JPYTUX yYYACTHHKOB JHAJIOTa, OOHAPY)KHBATh Pa3INIve U
CXOJCTBO TIO3WIIMHA, B KOPPEKTHOW (¢dopMe (GOpMYyIHpPOBATH pa3HOTIACHS, CBOU
BO3PAXKCHHS,;

e [IPC/ICTABJIATh PE3YJIbTAThl PEIICHUS 3aJadd, JKCIICPUMEHTAa, WCCIICJIOBAHHS, IPOCKTa,
CaMOCTOSITCIIBHO BBIOMpaTh (opMaT BBICTYIUICHUS ¢ YYETOM 3ajad MPE3CHTAIlUH |
0COOEHHOCTEH ayJTUTOPUH,

®[IOHMMATh M KCIOJb30BaTh NPEUMYLIECTBA KOMaHAHOW W HHIAUBUAYAJIbHONH pabOTHl MpHU
pelIeHny yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

® [I[PUHUMATh II€JIb COBMECTHOW J€ATENbHOCTH, IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM
paboTHI, pacmpenensaTb BUIbI padOT, JOTOBApPUBATHCSA, OOCYXKAATh MPOIECC U PE3YNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

® y4acTBOBaTh B TPYyMNOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBI U JIPYTHE), BBIMOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEUCTBUS C
JPYTMMHU 4JIEHAMU KOMaH/Ibl, OLIEHWBATh KAa4e€CTBO CBOErO BKJIaJa B OOLIMIl MPOIYKT IO
KpUTEpUsM, cHOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbI€ 1eiCTBUSA
Camoopranuszanmsi:

® CAMOCTOSITEIbHO COCTABJIATH IUIAH, aJTOPUTM pELICHHs 3aJaud (WM €ro 4acTh), BHIOMpATh
croco0 pemieHus ¢ Y4€TOM HUMEIONIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ y4ETOM HOBOM MH(POPMAIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

®BIAJECTh Croco0aMu CaMOTPOBEPKH, CAMOKOHTpPOJS Mpolecca U pe3yibTara perieHHs
MaTeMaTH4eCKOH 3aauu;

e [IpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH MpPHU pEUICHHH 3a/Ja4l, BHOCUTH
KOPPEKTHUBBI B JEATEIILHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIICHHBATh COOTBETCTBHE pe3yibTaTa MESATEIbHOCTH TOCTABICHHON I M YCIOBUSM,
OOBSCHATh MPUYUHBI JOCTHKEHHSI WM HEAOCTIDKEHUS IeH, HAXOAWTh OIMIMOKY, aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIBTATbBI

K koHmy oOydenus B 7 KJacce OOydalOIIMiiCA TMOJYYUT CJICAYIOIIUE MpPEIMETHBIC
pe3yJabTaThl:

Yuciia ¥ BbIYMCICHUS

BeImonHATh, codeTas yCTHbIE M TNHChMEHHbIE NPUEMBI, apuUpMeTHYeCKue ACHCTBHUS C
paloHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4Y€HUS] YUCIIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, CO/IEpKaLUX OObIKHOBEHHBIE U IECATUYHbIE IpOOU.

[lepexouTh OT OJIHOM (POPMBI 3aIMCH YKCEN K APYyroil (mpeoOpa3oBbIBATH IECATUUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JAECATUYHYIO
poOBb).

CpaBHUBaTh U YHOPSAJOUMBATH PALlMOHAIIbHBIE YUCIA.

Oxpyriarh yucna.

BbINONHATE NPUKUAKY M OLEHKY pe3ylibTaTa BBIUMCICHHUM, OLIEHKY 3HAYeHMHM YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3okKeHNEe HA MHOKUTEIHN HaTypallbHbIX YHCET.

Pemarth mnpakTUKO-OPUEHTHPOBAHHBIE 33Jayd, CBsS3aHHbIE C OTHOUIEHHEM BEJIHYMH,
MIPOMOPLIMOHAIBHOCTBIO BEJIMYWH, MPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YNIbTAThl PEUICHUs 3a/ay C
y4€TOM OTpaHUYECHHH, CBSI3aHHBIX CO CBOMCTBAMM paccCMaTpPUBAEMBbIX OOBEKTOB.

Auiredpanyeckue BbIpaKeHUs!

Hcnonp3oBate anreOpandeckyr0 TEPMHUHOJIOTHUIO M CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHUs LEJIOr0 BBIPAKEHUS B MHOIOWIEH IPHUBEICHHEM MOJO0O0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOWIEH, IIPUMEHSATh
(dbopMyIbl KBazipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3oKEeHHE MHOIOWICHOB HA MHOKUTENHU C TIOMOILIbIO BEIHECEHUS 3a CKOOKHU
00I11er0 MHOXKHTEJS, TPYIIMPOBKYU ClIaraeMblX, IPUMEHEHUs (POpMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHKsl MHOTOYJICHOB Ui PELICHUs pa3IMYHbIX 33a[a4 U3 MATEMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypalbHBIMH MOKa3aTeIsIMM s MpeoOpa3oBaHus
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemarps sMHENHBIE YpaBHEHMsI C OJHOM IIEPEMEHHOM, NPUMEHSSA IpaBWiIa IEpexona OT
HCXOJHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOAbl IPH PEILIEHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupars mpuMepsl map 4Mcel, SBJSAIOIIMXCA peleHHEeM JUHEHHOTO ypaBHEHHUs C ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH I'paduK JTUHEHHOTO YpaBHEHUS C JIByMs MIEPEMEHHBIMU,
M0JIb3YSACh I'paMKOM, IPUBOAUTH MPUMEPHI PELICHUs] YPAaBHEHUS.

Pemars cucreMbl ABYX JMHEHHBIX YpPaBHEHMH C [BYMS IE€PEMEHHBIMH, B TOM 4YHCIE
rpaduyecKu.

CocraBisTh M pelmaTh JMHEWHOE ypaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHUH TI0 YCIOBHUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIY4YE€HHBIN pe3ynbTar.



DyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSMOUN TOYKH, COOTBETCTBYIOIIHME 33aJaHHBIM KOOPIAHHATAM,
JIy4H, OTPE3KU, UHTEPBAJIbI, 3aIIUCHIBATH YUCIIOBBIE IPOMEKYTKU HA aJIreOpanvyeckoM sI3bIKeE.

OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAMHATaM, CTPOUTH rpaduku
TuHEeWHBIX QyHKIUH. CtpouTs rpaduk GyHkuuu y = [X|.

OnuceiBaTh ¢ MOMOLIBI0 (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTH,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BPEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonnmaThs Tpaduueckuii crmocod MNpencTaBleHUs W aHaMW3a HHGOpPMAIMM, HW3BJIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K konmy oOyuenus B 8 kjacce oOydJaronmIuics TOJIYUYUT CIEAYIONIME TIPEIMETHbBIC
pe3yIbTaThl:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HayallbHbIE NPEICTABJICHUS O MHOXECTBE JEMCTBUTEIBHBIX YHCEN JUIS
CpPaBHEHHMSI, OKpYIJIEHHS M BBIUMCICHUH, W300pakaTh JAEWCTBUTEIbHBbIE YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsTh MOHATHE ApU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TpU HEOOXOOUMOCTH  KaJbKyJSATOpP, BBIIOJHATH MpeoOpa3oBaHMsl BBIPaKEHUH,
coJIeprKalluX KBaJpaTHbIe KOPHU, UCITIOJIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBath 3anucy OOBIINX U MaJIbIX YHCEN C MTOMOLIBIO JECATHUYHBIX qpo0ei u creneHen
yucna 10.

Anredpanyeckue BbIpasKeHU s

[IpuMeHsTh MOHATHE CTENEHH C I[eJdbIM IOKa3aTeleM, BBIMOJHATh PeoOpazoBaHUs
BBIPAXKEHU, COJIEPKAILNX CTEIEHH C LIEJIBIM TOKA3aTEeIIEM.

BoInonHATE TOXKAECTBEHHBIE MPEOOPa30BaHMsl palliOHAIbHBIX BHIPAKEHUN Ha OCHOBE IPABHII
NeMCTBUI HaJl MHOTOUYJICHAMH U alreOpandecKuMH Ipo0sMu.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpazoBaHusl BBIPAKEHHUI AJIsl pellleHus pa3iMyuHbIX 3a/lad U3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATILHON IIPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewrare nuHeliHbIe, KBaAPAaTHBIE YPABHEHUS U PALIMOHAIIBHBIE YPABHEHUSI, CBOJAIIMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTeilline UccaeqoBaHUSl YPaBHEHHMM M CHUCTEM ypaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TrpaHUuecKux MpeicTaBleHui (yCcTaHaBIMBaTh, UMEET JM YpaBHEHHE WU CUCTEMa
ypaBHEHUH pellIeHUs], €CITU UMEET, TO CKOJIbKO, U IpoUee).

[TepexoauTh OT coBecHON (POPMYIUPOBKHU 3a7auu K €€ anredpandeckoi MoAeIH ¢ MOMOIIBIO
COCTaBJICHUS YpPaBHEHMSI WIM CHUCTEMbl YPaBHEHMI, MHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33Ja4i MOJIYyYEHHBIN pe3yibTarT.

IIpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKH, peIlaTh JMHEHHbIE
HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh I'pa)uuecKyl0 WIITIOCTPAIIMI0O MHOXKECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[TonuMaTh M HUCHONB30BaTh (PYHKIMOHAIBHBIE MOHATUSA U SA3BIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaueHMsI), ONPEAEATh 3HAUeHHWE (PYHKIMM MO 3HAYCHUIO apryMeHTa, ONpeIeNsaTh CBOMCTBa
¢byHKIMY 10 e€ rpaduKy.

Crpouts rpaduku dMeMeHTapHbIX QYHKINN BUA:



y = kix, y = X2, y = x3,y = x|, y = VX, onmcbIBaTh CBOICTBA UHCIOBOH (DYHKIMH IO €8
rpaduKy.

K koHmy oOydenus B 9 KkJjacce oOydaroOmIMiiCs TMOJYYUT CJIEAYIOIIUE MpPEIMETHBIC
pe3ybTaThL:

Yuciia ¥ BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UYMBATh PALIMOHAJIBHBIE U UPPAL[MOHATIbHBIEC YHCTIA.

BemonsaTe apudmeTndyeckue NEHCTBHS C PAlMOHAJIBHBIMH YHCIAMH, COYETast YCTHBIC H
MIMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BBIUNCIEHUSI C UPPAL[MOHATIbHBIMU YHCIAMHU.

Haxonuth 3HaueHMs cTeneHed C LEeJIbIMU I0Ka3aTeasIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrnaTh NeHCTBUTENbHBIE YUCIIA, BBIMOIHATh MPUKHUIKY pe3yJbTaTa BbIYUCICHHUM, OLEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pematp nuHeliHble W KBaJpaTHbIE YpPaBHEHUS, YpaBHEHHs, CBOJASAILIUECS K HUM, IpocTeHiine
NpOOHO-pallMOHANIBHBIE YPAaBHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YpaBHEHMH C JBYMS MNEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJTHO YpaBHEHUE HE SIBJISETCS JTMHEHHBIM.

Pemath TekcTOBBIE 3aaun adreOpanyeckuM CIOCOOOM € MOMOIUILIO COCTABJIEHUS! ypaBHEHUS
WM CUCTEMBI IBYX YpaBHEHUH C IByMsI IIEpEMEHHBIMU.

[IpoBoauThs NpoCTEMIINE HCCAEAOBAHUSA YPaBHEHHMM M CHUCTEM YpPaBHEHMM, B TOM YHCIIE C
MPUMEHEHHEM TIpa@HUuecKux NpeACTaBIeHUN (yCTaHABIMBaTh, UMEET JIM ypaBHEHHE WM CHUCTEMaA
YPaBHEHMH peLIeHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemare nuHeliHbIC HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHUE HEPABEHCTB
Ha YHUCIOBOM IIPSIMOM, 3aIIUCBIBATH PEIIEHUE C TOMOLIBIO CUMBOJIOB.

Pematps cucTembl JTMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOUINE KBAIpaTHOE
HEPaBEHCTBO, M300pa)kaTh PpEIIEHUE CHUCTEMbl HEPABEHCTB Ha YMCIOBOM NpsAMOM, 3alCHIBATh
pEIIEHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH PA3JIMYHBIX 3a1a4.

D yHKUUHA

Pacnio3naBare QyHKIMM H3ydyeHHbIX BUAOB. [loKa3plBaTh CXEMaTHYECKU PpACIOJIOXKEHHE HA

KOOPAMHATHOM ITOCKOCTH rpadukoB ¢yHkiui Buma: Y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y
=x3, y=1X, Y = |X|, B 3aBHCHMOCTH OT 3Ha4CHHI1 KOA(P(HUIIUEHTOB, OMICHIBATE CBOICTBA (YHKIIHIL.

Crpouth u u300paxaTb CXeMaTU4YecKH TIpaduKy KBaJAPATHUHBIX (YHKIMHA, ONUCHIBATh
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpadukam.

PacnioznaBate kBagpatTuuHyr (GYHKIHIO 1O (GopMmyse, MPUBOJUTH MPUMEPHI KBaJPaTHUHBIX
GyHKIMI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble NM0CT€10BATEIHLHOCTH U POrpeccuu

Pacnio3HaBath apu(METHUYECKyl0 M TE€OMETPHUYECKYI0 MHPOTPecCMH MpU pas3HBIX crocodax
3a/laHusl.

BbIMONHATE BBIYHCIEHUS C HCIOJb30BaHHEeM (opmyn N-ro uieHa apudMeTHUecKOH u
rE€OMETPUYECKON IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl TOCIEA0BATEIHLHOCTH TOYKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YUCIOBBIMH IOCJIEIOBATENLHOCTSAMU, B TOM UHWCIE 3aJa4d U3
peabHOM JKU3HM (C HCTIOIh30BAaHUEM KABKYISITOPA, IU(PPOBBIX TEXHOJOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue
n/ a3/1eJI0B U TeM K 1 (upposrre)
. ﬁ OI; on i Beero OgTPOJILHLIe pz%KTn'{ecmle 06PA30BATEIbHBIE
porp padoThI padoThI pecypebi
1 Yucna 1 BEIYUCICHUS o5 5 bu6mmoreka [IOK
PanmonanbpHbie yncna https://m.edso0.ru/7f415b90
5 Anrebpandeckue 97 5 bubmmoreka [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bu6moreka [IOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE 1 6 1 bubnuoreka [IOK
000011eHIE https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO 102 7 0
YACOB I10 ITPOTPAMME
8 KUIIACC
No HaumenoBanue KosimyecTBo yacoB DJ1eKTPOHHbBIE
H/'H pas3JesioB H TeM B Konrtpoabnsie | [IpakTnyeckue (uudposbie)
nporpamMmsl cero paGoThI paGoThI o0pa3oBaTejbHbIepecypchl
1 Yucna 1 BEIYUCIICHUS. 15 bu6mmoreka IJOK
KBaapaTHbie KOpHH https://m.edsoo.ru/7f417af8
, |y Bumorera 10K
https://m.edsoo.ru/7f417af8
rokazareynem
3 iggfizg:ﬂ%ll(gszﬂpammﬁ 5 1 bubsmorexa [IOK
.. ’ https://m.edsoo.ru/7f417af8
TPEXWICH
AnrebOpandeckue Bubmiorexa LIOK
4 BBIPYKSHHSL. 15 2 ]
https://m.edsoo.ru/7f417af8
Anrebpandeckas 1po0Ob
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBaaparHbie ypaBHCHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 1 bubmmoreka [JOK
CucreMbl ypaBHEHHU I https://m.edsoo.ru/7f417af8
7 YpaBHEHNA U HEPABEHCTBA. 12 1 bubmmorexa LJOK
HepaBencraa https://m.edsoo0.ru/7f417af8
8 Oyukiuu. OCHOBHbBIE 5 Bubnuoreka LJOK
MOHSITUS https://m.edsoo0.ru/7f417af8
9 Oyukiuu. Yuciaosbie 9 Bubnuoreka LJOK
GbyHKIMN https://m.edsoo0.ru/7f417af8
bubmnoreka LIOK
10 TosTopene u obobmenue 6 1 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO 102 7 0
YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHe
Ne a3/1eJIOB M TeM K I (undposie)
/i E )Ir o Bcero 0H6Tp0JII>Hl>Ie pﬁaKanecKne 0Bpa3oBaATETbHEIE
porpa PaooThBI PaooThbl pecypcbl
q .
| Jelicrsmensame |9 Bugorexa LOK
https://m.edso0.ru/7f419d08

qHCaa
YpaBHeHud u

2 HEpaBEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEeHUs C OTHOU https://m.edso0.ru/7f419d08
MePEMEHHO N
%

3 HS;:];{G?CP:;;I Cucremsr 14 1 bubmorexa LOK

o https://m.edsoo.ru/7f419d08
YpaBHEHUH
%
4 | Hepasonorsa. 16 1 bubmorexa LJOK
p ’ https://m.edso0.ru/7f419d08
HepasencrBa
bu6moreka [IOK

S Dynxim 16 2 https://m.edsoo.ru/7f419d08

6 UucmoBeie 15 1 bubnuorexa [JOK
OCJIEIOBATEIbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

7 00001IeHME, 18 1 bubnuorexa [JOK
CHUCTEMATHU3aIH https://m.edso0.ru/7f419d08
3HAHUH

OBILIEE KOJIMYECTBO 102 7 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC

KoaunuecTBo 4acoB

Ne Tema VDOKa y{[satli DJIeKTPOHHBbIe UG POBbIE
n/n yp Beero | [KOHTPOuIbH TlpakTuteck| M3y o0pazoBaTeJbHbIe pecypchbl
padoThI padoThI HuUs
1 ITonsiTHE palMOHAIBHOTO 1
qrcia
2 Apudmernyeckne 1eHCTBUS C 1
palyOHAJILHBIMHU YU CIIaAMHU
3 Apudmernyeckre 1eHCTBUS C 1
palyOHAJILHBIMU YU CJIIaAMHU
4 Apudmernyeckue 1eHCcTBUS C 1
panyOHAJILHBIMHU YU CJIIaAMHU
5 Apudmernyeckue 1eHCTBUS C 1
payOHAJILHBIMU YU CIIaMU
6 Apudmernyeckue 1eHCcTBUS C 1
panyOHAJILHBIMHU YU CJIIaAMHU
7 Bxoanasi KoHTpoJILHAs 1 1
pabdora
8 CpaBHEHHE, YIIOPSIIOYHNBAHNC 1
panyoOHaJIbHBIX YHCEIT
9 CpaBHenwue, yrnopsaoInBaHUE 1
panyoOHaJIbHBIX YHCEIT
CrereHb ¢ HATypaIbHBIM bubmoreka [IOK
10 1 )
moKa3arenemM https://m.edsoo.ru/7f4211de
11 CrereHb ¢ HATypaIbHBIM 1 bubmoreka [IOK
moKa3arenemM https://m.edsoo.ru/7f421382
12 CrereHb ¢ HaTypaabHBIM 1 bubmmoreka [IOK
THIOKa3aTeneM https://m.edsoo.ru/7f42154e
13 Crenenp ¢ HATYpaTbHBIM 1 bubmmoreka LIOK
THIOKa3aTeneM https://m.edsoo.ru/7f4218be
14 Crenenp ¢ HATYpaTbHBIM 1
IOKa3aTeNeM
Pemenue ocHOBHBIX 3a7a4 Ha
15 | mpoOwu, poIeHTHI U3 peaabHou | 1
MIPaKTHKH
Pemenne ocHOBHBIX 3a7a4 Ha
16 | apoOwu, mpoueHTs! U3 peanpHOU | 1
MIPaKTHKH
Pemenne ocHOBHBIX 3a7a4 Ha
17 | apoOwu, mpoueHTs! U3 peanpHOU | 1
MIPAKTHUKU
Pemenrie ocHOBHBIX 327124 Ha
18 | apoOwu, mpomueHTs! U3 peanbHOU | 1
MIPaKTHUKH
[Ipu3Haku genuMocTH,
19 | pa3noxxeHus HAa MHOKHTEIN 1
HaTypaJbHBIX YHCEI
[Ipu3naku genumocTH,
20 | pa3noxeHUs Ha MHOXHUTEIH 1
HaTypaJbHBIX YHCEI
21 PeanbHbIe 3aBHCHMOCTH. 1

[Ipsmas u oOpaTHast



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IpOoNnOpIIHMOHAJIBHOCTHU

22

PeanbHbIe 3aBUCHMOCTH.
[psmas u oOpaTHast
MPONOPLUHOHATBHOCTH

23

PeanbHbIe 3aBUCHMOCTH.
[psmas u oOpaTHast
MPONOPLUHOHATEHOCTH

24

KonTtpoasnasa padoraNel mo
TeMme "PanmoHajbHBIE
gucia'

25

IToBTOpeHue Tembl «PeanbHbie
saBucuMocTH. [Ipsmas u
o0paTHas MPONOPIMOHAIBHOCTH

26

bBykBeHHBIE BBIpaXKEHHUS

https://m.edsoo.ru/7f41feec

27

DopMmyJIbl

28

ITepemennsie. JlonycTumelie
3HAYCHHUSI IEPEMEHHBIX

29

[IpeoOpazoBanue OYKBEHHBIX
BBIPXKECHHUM, PACKPBITHE
CKOOOK ¥ TIpUBEIEHUE
MOJLO0HBIX ClIAraeMbIX

bubaunoreka [IOK
https://m.edsoo.ru/7f41fafa

30

[IpeobpazoBanue OYKBEHHBIX
BBIPXKECHHUM, PACKPBITHE
CKOOOK ¥ TIpUBEIEHNE
HOJLO0HBIX ClIAaraeMbIX

bub6mmoreka IJOK
https://m.edsoo.ru/7f41fd70

31

[IpeoOpazoBanue OYKBEHHBIX
BBIP@YKEHUM, paCKpPBITHE
CKOOOK W IPUBEICHIE
MOIOOHBIX ClIaraeMbIX

32

[IpeobpazoBanue OYKBEHHBIX
BBIP@KEHUM, paCKPHITHE
CKOOOK M IPUBEICHIE
MOTOOHBIX ClIaraeMbIX

33

CBoiicTBa CTEIIEHHN C
HATYpaJbHBIM NTOKA3aTeNeM

bu6mmoreka IJOK
https://m.edsoo.ru/7f421382

34

CBoiicTBa CTEIIEHHN C
HATYpaJbHBIM TIOKA3aTeNeM

bubnmoreka IJOK
https://m.edsoo.ru/7f42154e

35

CBoiicTBa CTEIIEHHN C
HATYpaJbHBIM NTOKA3aTelIeM

bu6mmoreka IJOK
https://m.edsoo.ru/7f4218be

36

MHoro4naeHbl

https://m.edsoo.ru/7f42276e

37

MHoro4iaeHbl

https://m.edsoo0.ru/7f422930

38

CrnoxeHue, BEIYUTAHHE,
YMHOXKEHHE MHOTOUJICHOB

Bbubnuoreka IJOK
https://m.edsoo.ru/7f422af2

39

CloxeHue, BEIUUTAHHE,
YMHO)KEHH € MHOT'OYJICHOB

bubmnoreka [IOK
https://m.edsoo.ru/7f422cc8

40

CloxeHue, BEIUUTAHHE,
YMHO)KEHH€ MHOT'OYJICHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f422fca

41

CloxeHue, BEIUUTAHHE,
YMHO)KEHH € MHOT'OYJICHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f423182

42

KonTtpoabnas paéora no
Teme «MHOro4JeHbI».

43

DopMyIbI COKpaIEHHOTO
YMHOXKEHUS

https://m.edsoo.ru/7f42432a

44

DopMyIbI COKpaIIEHHOTO

YMHOXKCHHUA

bubmnoreka LIOK
https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

®opMyInbl COKpaIEHHOTO

bubaunoreka LIOK

45 YMHOXKCHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIEHHOT O Bbubmmoreka LJOK
YMHOXEHUS https://m.edso0.ru/7f424fd2
47 DopMyJIbl COKPAIEHHOT O Bbubmmoreka LJOK
YMHOXKEHHS https://m.edso0.ru/7f4251d0
48 PaznoxxeHne MHOrO4JI€HOB Ha bubmaunoreka LIOK
MHOXHTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOrO4JI€HOB Ha bubaunoreka LIOK
MHOXHTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHne MHOrO4JI€HOB Ha bubmaunoreka LIOK
MHOXHTEIN https://m.edsoo.ru/7f4239de
51 Paznoxxenne MHOTO4YJI€EHOB Ha
MHOXKHUTEITN
KonTtpoasnas padora no
52 | Teme "Anreopanyeckue
BbIpaxeHus"
YpaBHEeHuUE, TpaBuia
53 | npeoOpa3oBanus ypaBHEHUS,
PaBHOCWJIBHOCTh YpaBHEHU
JIuHeliHOE ypaBHEHUE C OJTHOU
54 | mepeMeHHOM, peleHne
JIMHEWHBIX YpaBHEHUI
. ’ 9 https://m.edso0.ru/7f420482
JIUHEHHBIX ypaBHEHHH
JIuHeliHOE ypaBHEHHE C OJTHOMN
56 | mepeMeHHOM, perieHne
JIMHEWHBIX YpaBHEHUI
57 Perrenre 3aad ¢ MoMoIIbiO bu6mmoreka IJOK
