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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHHUILIINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs IPOJOHKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBIEHUI O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux adCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM muppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCsA: OHM MHCIHOJBb3YIOT JIeAYKTUBHBIE U
UHIYKTUBHBIC PACCYXAEHUs, 0000IIeHnEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpennoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JAEATEIbHOCTH
o0yyaroImuxcsi, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunuei
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «AnredOpa» i OCHOBHOTO OOIIEro
00pa30oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOIMYecKue JUHMU: «YHucina u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAXKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DyHKIHIY.
Kaxnas u3 3Tux conepkaTelbHO-METOAMYECKUX JIMHUI pa3BUBAETCS HA MPOTSKEHUU TPEX JIEeT
U3y4eHHsl Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUSMH. B Xone n3ydeHus yueOHOro Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYecKOro
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpay sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nUHUM «YuWclIa M BBIYKCICHHUS» CIY>KUT OCHOBOW ISl JaJbHEWIIETro
U3y4eHHs] MAaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYYarOIIMXCS JOTMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHNIO YMEHHsI MOJB30BATHCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XHM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero oOpa3oBaHHsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Comepkanue JByX aiareOpamdecKkux JHHUH — «AJTeOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHHIO y  OOydaroImIUXCs
MaTeMaTHYeCKOro amnmapaTra, HEoOXOIUMOIro JJIs pEIleHHUs 3aJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001ero oopa3zoBaHus
y4eOHbI  MaTepwan TIpYyNIUpYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUi.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKA JUIS MOCTPOSHHSI MaTEMAaTUYECKUX MOJETICH,
ONKCaHMsI MPOLECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JabHeHIee pa3BUTHE aITOPUTMHUYECKOrO MBIIIICHHUS, HEOOXOAMMOIo, B YacTHOCTH, JIs
OCBOCHMs Kypca HH(GOpPMATHKHM, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX paCCyXICHHH.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00yJarmUMUCs 3HAHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH NIl ONMUCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectse. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTUIO Yy OOYYalOIIMXCS YMEHHS HCIIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3JeNibl cofepxaHus: «Yuciaa M BBIYHACICHUS»,
«AnredpanyuecKue BRIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIC, MEepPeXoi OT OJHON ¢GopMbl 3amucH Japoleil K
npyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CremneHp ¢ HaTypallbHBIM IOKa3aTeJIEM: ONPEJEJICHNE, IPe0Opa30BaHUE BBIPAKEHUIN Ha
OCHOBE OIpe/ieNieHus], 3aUCh OonbluX yuceln. [IponeHTsl, 3anuch NPOLEHTOB B BUJE IPOOH U
IpoOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aud HA MPOLIEHTHI, pElIeHHEe 33734 U3 pearbHOU
MPaKTUKH.

[IpuMeHeHre NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HaTypaJIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BEIMYMHAMH B  BHIE (OPMYJIBL.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXXEHHSI, TIPaBUiIa MPeoOpa30BaHUsS CYMM M MPOU3BEIEHUI, MpaBUiia PACKPBITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENIEHH C HATYPaJIbHBIM I10Ka3aTeIIEM.

OpnHowieHbl 1 MHOrowieHbl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUNTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs] M HEpaABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHMsI, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO YPAaBHEHHH.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopaunara Toukn Ha npsimol. UucinoBbsle NpoMexyTku. PaccrosiHue Mexay IByMs
TOYKaMU KOOPAMHATHOU MPSMOIA.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. Abcmucca M opIuHAaTa TOYKH Ha
KOoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanpHBIX 3aBucuMoOcTei. [lonarue dynakuuu. [padux Pynkmuu. CsoiicTBa (QyHKIHIA.
Jlunetinas ¢ynknus, e€ rpaduk. ['padux dynkmum y = [x|. I'paduyeckoe penieHne JTHHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoMCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne airedpanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusi 1 HepaBeHCTBa

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBOAIIMXCA K JMHEWHBIM UM KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INEepeMEHHbIMU. [Ipumepbl pelieHHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONacTh ONMpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CrocoObl
3aanus QyHKIUH.

I'papux Qynxiuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXXaIOLUX pPealbHbIe MPOIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpadpuku. OyHKIMN Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe pernieHne ypaBHCHUN U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia v BbIYUCICHUSA

ParnmonanbHble yucia, UPpPALMOHATIbHBIE YMCIIA, KOHEUYHbIE U OSECKOHEUHBIE JIECATHYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JACWCTBUTENbHBIE YHCIA Kak OECKOHEUHbIE
NecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCeN, apu(pMeTHUYEeCKHe AEUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHUpPA, AJUTEIBHOCTh IMPOLECCOB B OKPYXKAIOILEM
MUpe.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUS M HEpaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHU, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHUs ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMiOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C IBYyMsI NMEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN C JBYMsl NEpEMEHHbIMU. PellieHune cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OAHOM NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OIHOW mepeMeHHO#. KBaapaTHpie HepaBeHCTBa. ['paduyeckas mMHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn Gpyrxmii: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = |x| i ux cBoiicTBa.

Yucii0BbIe NMOCJIEI0BATEILHOCTH U NPOrPECCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TOCIE0BATEIIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4wieHa
apru(MeTHYECKON U TeOMETPUYECKON MPOrpeccHii, CyMMBI IIEPBBIX N YIEHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOW M TeOMETPUYECKOM Mporpeccuié TOUYKaMu Ha
KOOPJIMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOSHHUS TIPOrpaMMbl  y4eOHOTO Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K IMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCKoOEe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOSI3aHHOCTEH TpaKAaHWHA M peallu3allid €ro Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIAHCKOTO 0o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOﬁ Ha aKTHBHOC Y4YaCTHC B PCHICHHUH IMPAKTUYCCKHUX 3aaad MaTeMaTUYEeCKOU
HAIPABIEHHOCTH, OCO3HAHNEM BAXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCeH
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUM OOpa30BaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W AJCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIe B JESTeIbHOCTU Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIOBCKA, IMPUPOAbBI U O6HICCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak cdepbl YelOBEYECKOW MeATeTbHOCTH, ITaroB €€ pa3BUTHS U
3HAUMMOCTH JIJISl Pa3BUTHUS IMBUITU3AIIMH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWS MHUpPA, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMU
HCCIIeIOBATENLCKOM IeATeIHHOCTH;

6) ¢usnueckoe BocnuTtanue, (opMHPOBaHHE  KYJIbTYPbl  3/0pPOBbS U
IMOLUMOHAIBLHOI0 0JIArONMOJIyusi:

TOTOBHOCTBIO MNPHUMCHATbL MATEMATUUYCCKHUE 3HAHUA B HMHTEPECAX CBOCro 310POBbA,
BEJICHUS 3]J0POBOTO 00pasa »KU3HU (3I0pPOBOE NMUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATHN U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA DPEQIICKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eioBeKa,

7) 3K0JIOTMYeCKoe BOCTIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUYCCKUX 3HAHUU IJid pCHICHUA 3a/1a4 B O6J'IaCTI/I
COXPaHHOCTH 0pr>1<a10mei/'1 CpcAabl, IUIAHUPOBAHHA TIIOCTYIIKOB M OICHKU HUX BO3MOXHBIX



MOCJICICTBHIA IS OKpYIKAroIIeH Cpe/bl, OCO3HAHHEM TJI00ATBHOTO XapaKTepa 3KOJOTHYECKUX
npoOJeM U yTel UX PEIICHHUS;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHONH M IPUPOAHOI cpelbl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 NPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y JAPYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIBITA IPYTUX;

HE00X0MMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIHPOBATH UJECH,
MOHATHS, THIIOTE3bl 00 0OBEKTaX M SBICHHUAX, B TOM YHCJIE pPaHee HEU3BECTHBIX, OCO3HABATH
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue AelicTBus:

® BBIABIATh M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMH, (OPMYIUPOBaTH ONpEAETCHUS  MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBI MpPU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 000OUIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHUHUMATh, (GOPMYIUPOBATH U MPEOOPA30BHIBATH CYXICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

® BBIBIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpEUHs B (hakTax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

® JenaTh BBIBOJIBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HMHAYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTeMAaTUYECKUX  YTBEPXKACHUW (TpsMbIE UM OT
IOPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIHO HECIOXKHBIE J0Ka3aTeIbCTBA MAaTEeMaTHUYECKHX
(akTOB, BBHICTpaMBaTh APTYMEHTAIMIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh croco0 pemieHuss y4eOHOHM 3anaduM (CpaBHHMBATh HECKOJBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOASAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue NeHCTBHA!

® JCIOJIB30BaThb  BOMPOCHl KAk  HMCCIENOBATEIbCKUH  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIWE MPOTUBOPEUHE, MPOOJIeMy, CaMOCTOSTEIHHO
yCTaHaBJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATh CBOIO MO3HIIUIO,
MHEHHUE;

® [IPOBOAMTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECIOXKHBIM JKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;



® CaMOCTOATENbHO  (popMynupoBaTh O0OOIIEHHS W  BBIBOABI IO  pe3yibTaTaMm
NpPOBEAEHHOTO  HAONIOAEHHS, MCCIICAOBAHUS, OLEHMBAaTh JOCTOBEPHOCTH  ITOJyYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

® TIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIBUTAThH MPEIIOI0KECHUS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

PatGora ¢ undopmaunmeii:

® BBIABIATH HEIOCTATOYHOCTh W HM30BITOYHOCTH MH(OpMAIUK, JaHHBIX, HEOOXOIMMBIX
JUISL pEILICHUS 33/1a4H;

e BBHIOMpaATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BBIOMpaTh (HhOpMy TpeAcTaBICHUs HHPOPMAIMK U WIUTIOCTPUPOBATH pPellIacMble 3aauu
cXeMaMH, JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

® OIICHMBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPHSIM, MPEIJIOKECHHBIM YYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

® BOCIPHHUMATH U (OPMYJIHPOBATH CYKACHHUS B COOTBETCTBHU C YCIOBHSIMU U IEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOSACHEHHWS IO XOAY pEUICHHS 33Jayd, KOMMEHTHPOBATH IOIYYECHHBIN
pe3yibTar;

e B X0JIe 00CYXKICHHUS 33/aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CYXACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® TIPEACTaBIATh PE3yJIbTaThl PEIICHUs 3aJjaud, HKCIEPUMEHTA, UCCIIEAOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3amad MpPe3CHTAllMd |
0COOEHHOCTEH ayAUTOpUH;

e TIOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON ¥ MHIUBHIyalbHON pabOTHl pU
pelIeHnn yaeOHbIX MaTeMaTHUECKUX 33/1a4;

® [PUHUMATH IIeJIb COBMECTHOH NeATeNbHOCTH, IIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThI, pacrpeseNnaTh BUIbl padoT, JOrOBapUBaThHCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

® Y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CYkA€HUs, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYpMBl ¥ JPYTUE), BBINOJHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusamnus:
® CaMOCTOATCJIBHO COCTABJIATH IIJIAH, AJTOPUTM PCIICHUA 3aJavu (I/IJII/I €ro ‘-IaCTB),
BBIOMPATh CIOCOO pEmIeHHs] ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ yU€TOM HOBOI HHPOPMAIIIH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:
® BJaJETh CIoco0aMu CaMOIPOBEPKU, CAMOKOHTPOJIS Mpolecca U pe3ysbTara perieHus
MaTeMaTH4YeCKOM 3aauM;



® IPEIBUIETh TPYJHOCTU, KOTOPHIE MOTYT BO3HMKHYTH IIPU PELICHUM 3a/1a4l, BHOCHUTH
KOPPEKTHBBl B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBATH COOTBETCTBHUE PE3yJIbTaTa AEATEIbHOCTH IIOCTABICHHOW LICJIM U YCIOBUAM,
OOBSICHATH NPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce OOYyYalOUIMICA MONYyYUT CICAYIOIIUE TMPEAMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHHSA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPKEHHM, NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT 0JHOM (HhOPMBI 3amMCH YMCEN K Ipyroil (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh Yucna.

BBINONHATE NMPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAXEHHI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYPaJbHBIMU MTOKA3aTENSIMU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemarbs nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJbTAThl pEIICHUs 3a1a4
¢ Y4ETOM OTrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpUBaEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxoaute 3HaueHuns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaXKEHUS] B MHOTOWIEH NMPUBEIACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBISITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIH C IMOMOUIbIO BBIHECEHUS 3a
CKOOKHM OOUIero MHOXKHUTEJs, TPYNIHUPOBKU CJaraéMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[IpumeHsaTh mpeoOpazoBaHMsl MHOTOWICHOB Ui PELICHHWS pa3IMyHBIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA



Pemats nuHelHbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuia Mmepexoaa oT
UCXOJIHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. IIpoBepsTh, sBIIA€TCS JIM YHUCIO KOPHEM
YpaBHEHHS.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToaGupatb mpUMepHI Map YUCE, SBISIOUINXCS peIIeHUeM JTMHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpauK JUHEHMHOro YypaBHEHHs C JABYMs
HEPEMEHHBIMH, TI0JIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH MO
YCIIOBHIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3a/ayd ITOJy4CHHBIN
pe3yibTar.

DOyHKIUHA

N300pakaTb Ha KOOPIMHATHOM MpsAMONW TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OrmeuaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHkuuid. Ctpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOpOCTb, BpEMs, PacCTOSIHUE, II€Ha, KOJWYECTBO, CTOMMOCTb, IPOU3BOJMUTEIBHOCTh, BpEMH,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOyuyenus B 8 kiacce oOydarouiuiics MOMYyYUT ClEIyIOIUE MpEeIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYHMCIEHUSA

Hcronb30BaTh HadaJbHBIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYHCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(pMETHYECKOTO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIE
KOPHH, UCIIOJIb3Ys MIPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH TPeoOpa3oBaHus BIPAKEHHIH,
coJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEN.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHUCET C MOMONIBIO JECATUYHBIX Npo0ei u
creneHen yucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHU, CONEPIKALIUX CTEIIEHU C LIEIbIM IIOKA3aTENEM.

BBINONHATE TOXIECTBEHHBIE NPEOOPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JSHCTBUN HAaJl MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A pPEUICHUs pa3IMuHbIX 3a7ad M3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOU TPAKTUKH.



YpaBHeHUs1 1 HEPABEHCTBA

Pewats nuHelHbIE, KBaIpaTHBIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
NpUMEHEHHEM TIpaUUecKuX TpeAcCTaBIeHUil (ycTaHABIMBATh, MMEET JIM YpaBHEHHE WIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoaute OT ciOBeCHOM (GOPMYJIHMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIy4YEHHBIN PE3yJsIbTarT.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLICHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOK€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUUHA

[Tonumath ¥  HCHONB30BaTh  (DYHKIMOHAIbHBIE IOHATUS M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessATh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ TrpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, omuchIBaTh CBOMCTBa YHCIOBONH DYHKIMHK 110 €&
rpaduky.

K xoniy oOydenuss B 9 kJjacce OOYYAIOMIMICS TMOJYYUT CIEAYIOIIUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonusaTe apudmMeTrueckue IeHCTBUS ¢ pallMOHAIbHBIMU YMCIAMHU, COUYETasi YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.

HaxoauTh 3Hau€HUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIUNCIIATH 3HAYECHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH HPUKHUAKY pe3yJibTaTa BbIUMCICHUH,
OIIEHKY YHCIIOBBIX BBIPAXKECHU.

YpaBHeHHUsI M HEpaBEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YPaBHEHMs, YpPaBHEHHUS, CBOAAIIMECS K HUM,
npocTelime ApoOHO-paMOHAIbHbBIE YPaBHEHHUS.

Pemate cuctemsbl IByX JMHEWHBIX ypaBHEHHMI C JByMs NIEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JTMHEUHBIM.

Pemarp TekcToBble 3amau anreOpanyeckuM CHOcOOOM C TOMOIIBIO COCTaBIICHUS
YPAaBHEHUS WU CUCTEMBI IBYX YPABHEHHM C JIBYMS ITIEPEMEHHBIMHU.

IIpoBONTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
INPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (ycTaHaB/IMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPAaBEHCTBA, M300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCJIOBOU IIPSIMOM, 3allMCHIBATh PEIICHUE C IIOMOLIBIO CUMBOJIOB.

Pemlate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aIACHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.



Hcnonb30BaTh HEpaBEHCTBA NP PEIICHUH Pa3IMYHbIX 33/adu.

DOyHKIUUH

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHUE HA
KOOPJMHATHOM TIOCKOCTH TpadukoB Gpynkumid Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y=1x, y = |X|, B 3aBuCHMOCTH OT 3HAUYeHHi KOIDDUIHEHTOB, ONMUCHIBATH CBOHCTBA
G YHKIIHA.

Crpouth M M300paxkaTh CXEMATHYECKU TpapUKM KBAJPAaTUUHBIX (DYHKIMM, ONMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKIUIO 1m0  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peaabHOM KU3HHU, PU3UKHU, TEOMETPHH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJlaHuUs.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (QOPMYJ N-ro 4YjeHa apudMeTHuecKol u
reOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N YJIECHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YUCIIOBBIMM IOCJIEI0BATEILHOCTSIMHU, B TOM UYHCIE 3ajadd
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne

KoanuecTBo yacoB

JuiekTpoHHBbIE (U (pOBLIE)

HaumeHoBaHMe pa3aesioB H TeM MPOrPaMMbl KontposbHbie IpakTuyeckue
n/n Bcero o0pa3oBaTelibHbIE pecypchl
padoTbI padoTsI
bubmuoreka LIOK
1  Ywucna v BeluncieHus. ParmonanbHble Yucia 25 3 0.5 https://m.edso0.ru/7f415b90
Bu6nuoreka IJOK
2 A 27 1 2.
ArCOPANTECKUE BIDRKCHH > https://m.edsoo.ru/7f415b90
Bu6nuoreka IJOK
3 Vpanenus u HepaseHCTBa 20 ! . https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
4 | Koopaunats! u rpaduku. OyHKIIHMN 24 1 1 https://m.eds0o.ru/7£415b90
Bu6nmoreka IJOK
IT 1
5 OBTOpeHHE i 0GobmeHHe 6 https://m.edsoo.ru/7f415b90
OBIHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 7 5



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

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHDbIE
Ne (mudposbie)
HaumeHoBaHMe pa3aeioB H TeM MPOTrPaMMBbI Kontpoabubie = IlpakTuuyeckue
n/n Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTsI
pecypcbl
bubmuoreka LIOK
1 | Ywcna u Beruucienus. KBagpaTHeie KOpHH 15 1 0.5 https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
2 4 . 7 1
ucna u Beraucienns. CTeneHp ¢ IelbIM MoKa3aTeneM https://m.edsoo.ru/7f417af8
N Bu6nmoreka IJOK
3 | Anrebpandeckne BeIpakeHus. KBaapaTHbIN TpEXUIeH 5 1 0.5 https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
4 | AnreOpawmdeckuie BbIpaxxeHHs. Anrebpandeckas qpo0b 15 1 1 https://m.edsoo.ru/7f417af8
Bu6nmoreka IJOK
.K 1 1 .
5 | YpaBHenus u HepaBeHCTBa. KBajpaTHbie ypaBHEHUS 5 0.5 https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHUH 13 1 Bubmiorexa LIOK
P P ' P https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
7 | YpaBHenus u HepaBeHCTBa. HepaBeHcTBa 12 1 0.5 https://m.edsoo.ru/7f417af8
8 Ok OCHOBHLIE 10 5 bubmoreka IJOK
HKIUUA. OCHOBHBIC TIOHSATHUS
YHER https://m.eds00.ru/7417af8
bubmoreka IJOK
9 @ | 9 0.5
YHKUHH. HHCI0BbIE pyHicLH https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
10 | II 1
0 OBTOpElie it 00obueHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 45



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoaunuecTBo yacoB

Ne JuiekTpoHHBbIE (U (pOBLIE)
HaumeHoBaHMe pa3aeioB H TeM MPOTrPaMMBbI Kourpoabubie = IlpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
. bubmumoreka LIOK
1 Yucna v BeIYUCICHUS. [|eHCTBUTENBHBIC YK CIIa 9 1 https://m.eds00.ru/7f419d08
9 VYpaBHEHHS W HEpaBEHCTBA. YPaBHEHHsI C OIHOU 14 9 05 bubmmoreka [JOK
epPEMEHHOM ' https://m.edsoo.ru/7f419d08
. bubmuorexa [JOK
3 VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI YpaBHEHUN 14 1 0.5 https://m.eds00.ru/7f419d08
bubmuoreka LIOK
4 .H 1 1 1
YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
Bu6nmoreka IJOK
5  Oynxum 16 2 05 https://m.edsoo.ru/7f419d08
b K
6 | UucmoBbIe OCIEIOBATETFHOCTH 15 1 1 htI/tISSJT:I;I/(r{I:ZI;z;_IOC.)ru 17£419d08
bubmuoreka IIOK
7 I i 1 1
OBTOpEHHE, 0000IIICHNE, CUCTEMAaTH3AllMs 3HAHU I 8 https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 35



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