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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIAE€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpazoBaHMs: OHa oOOecleyuBaeT HU3y4YeHUE JIPYTUX  JAUCIUIUIMH,  Kak
€CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOIMUMO IS
POJIOJDKEHUsT 00pa30BaHusl U B TIOBCEJHEBHOM >kU3HU. Pa3BuTHe y oOydarommxcs
HAyYHBIX TIPEICTABIECHUH O TPOUCXOXKIECHUW W CYIIHOCTH ajreOpanvecKux
abCcTpakIuii, cnoco0e OTpaKeHUs MATEMAaTUYECKOW HayKOW SIBJICHUM U TPOIIECCOB B
MIPUPOJIE U OOIIECTBE, PO MATEMATHUECKOTO MOICIMPOBAHUS B HAYIHOM ITO3HAHUH
U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAueCTB
MBIIIJICHUSI, HEOOXOUMBIX JJI aJanTalli B COBPEMEHHOM LU(POBOM 0OIIIECTBE.
N3ydenune anreOpsl oOecreynmBaeT pa3BUTHE YMEHHS HaOJIOJaTh, CPaBHUBATh,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTU
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JACHCTBUS W BBIBOJABI, (OPMYIHUPOBATH
yrBepkJieHus. OcBoeHue Kypca anreOpbl OOECIeUYMBAET Pa3BUTHE JIOTHUYECKOTO
MBIIUICHAS OOYYalOIIMXCA: OHHM WCIOJB3YIOT ACAYKTHBHBIE M WHIYKTHUBHBIC
paccyxJienus, o0O0OIleHre W KOHKpETH3alHio, a0CTparupoBaHHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoiaraeT 3HAYUTEIbHBII O00BEM CaMOCTOSTEILHOMN
JESTEIBHOCTH O0YYaIOIINXCS, TTOITOMY CaMOCTOATEILHOE PEIICHHUE 3a]1a4 SBJISACTCS
peanu3anuen JesTeIbHOCTHOTO MPUHITUIIA 00yUYEeHUSI.

B cTpykType nporpammel yueOHOTo Kypca «Anredpa» ajisi OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECCKUE JIMHHU:
«Uucnma w  BBEIYHCICHHS», «ANreOpandecKkue BBIPpAXKCHUS», «YpaBHCHUS W
HEpaBeHCTBay, «DyHKuun». Kaxkaas u3 aTux coaepkareabHO-METOANYECKUX JTUHUN
pa3BUBAETCS Ha MPOTSHKEHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJACUCTBYS C APYTUMHU
ero JuHUSMU. B xonme wm3ydeHus ydeOHOTO Kypca OOydYaromMMCs MPUXOJAUTCS
JIOTUYECKH PACCyKIaTh, HCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B cBsI3M ¢
ATUM B TIPOrpaMMy y4eOHOTO Kypca «Ayredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX paslieiaX MaTeMaTHYECKOTO
oOpa3oBaHHS W  CHOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYalOMMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKoro s3bika. CoaepKaTeNbHOW M CTPYKTYpHOH
OCOOEHHOCTBIO Y4eOHOTrO Kypca «AnreOpay» SBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Conepxanne JnuHUM «YuWcCia W BBIYHCICHHUS» CIYKUT OCHOBOW IS
JTATbHEHUIIIET0 M3yYEeHUs] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIHXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMEHUS TIOJB30BAThCS AJITOPUTMAMH, a
TaK)Ke TMPUOOPETEHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX Ui TIOBCEIHEBHOM
®KU3HU. Pa3BuTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMS
CBS3aHO C pAIMOHATBLHBIMU W HPPAIMOHAIBHBIMU YHUCIaMH, (OPMHPOBAHHUEM
IPEICTaBIICHUN O IEHCTBUTEILHOM YHUCIIE. 3aBepIlIEHUE OCBOEHUS YMCIOBOW JIMHUU
OTHECEHO K CpefHEMY 00I1IeMy 00pa30BaHHUIO.



Coneprkanue AByX anredpandyeckux JMHUN — « AJIreOpanyecKue BhIPAKEHU» U
«YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOUINXCS
MaTEMaTUYECKOro amnmapara, HeoOXOAUMOro JUisl pPelIeHUs] 3aJady MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmiero 0o0pa3oBaHusl Y4eOHBIM Marepuan TPYNIUPYETCs BOKPYT pPaIlMOHAIBHBIX
BbIpOKEHUN. Anredpa JIEMOHCTPUPYET 3HAYECHUE MaTeMaTHUKU KakK s3bIKa JUIs
MOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIIEH, OMMCAHUS POLIECCOB U SABJICHHUI peaIbHOro
mupa. B 3amaum o0yueHus anreOpe BXOAAT TakXKe JdajbHEWIee pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHHSI, HEOOXOJUMOTO, B YACTHOCTH, i1 OCBOCHHUS Kypca
uHbOpPMATUKK, U  OBJAJCHUE  HaBbIKAMU  JCAYKTHBHBIX  PACCYXICHHIL.
[IpeoOpa3oBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxanne (yHKIMOHATBHO-TPA(QUUECKON JMHUM HALEJICHO HA MOJIyuYeHUe
00y4aronMMuUCs 3HaHUM 0 QYHKUIMAX KaK BaXKHEHIIeH MaTeMaTH4eCKOW MOACIIH JJIs
OMHCaHUsl U MCCIEIOBAHUS Pa3HOOOPa3HBIX IMPOLIECCOB U SIBICHUN B MPHUPOJE U
oOmectBe. M3yueHne maTepualia criocoOCTBYET pa3BUTHIO Yy OOYUYaIOIIUXCA YMEHHUS
UCIIOJIB30BaTh PA3JINYHBIE BBIPA3UTEIbHBIE CPEACTBA SA3bIKA MAaTEMaTUKUA —
CJIIOBECHBIE, CHMBOJIMYECKHE, TpapuUecKkue, BHOCUT BKJIaJ B (HOPMUPOBAHHE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anre0Opa», KOTOpBIA BKIJIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3/eibl COAEPIKAHUSL
«Yucna W BbIUMCICHMS», «AnreOpanueckue BbIPOKEHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIIN.

Ha uzydenne yueOHorO Kypca «Anredpa» orBoautcs: 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Hezelnto), B 8 kiacce — 102 vaca (3 yaca B Henento), B 9 kinacce —
102 gaca (3 yaca B HezieIIO).

COJIEPKAHUE OBYYEHUSA 7
KJIACC Yuciia v BbIYHCJICHUS

Jpo6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J OT OMHOM (OpPMBI 3amUCH
npobeit k apyroil. IloHaTrne palMoHaIBLHOTO YMCIIA, 3alKCh, CpPaBHEHUE,
VOOPSAIOYMBAHUE  PAMOHATBHBIX  YHCEN.  ApudMETHYECKHe  JICUCTBUS  C
panMoHaNBHBIMUA YUCIIaMH. Perienue 3ajad W3 pealbHOM NMPaKTUKH HAa YacTH, Ha
TpoOH.

CremneHb ¢ HaTypalbHBIM TIOKa3aTelieM: OMpeesieHue, Mpeodpa3oBaHue
BBIPOKCHUI Ha OCHOBE OIPECIICHHS, 3alUCh OOIbIMX 4yuces. [IpoIeHThl, 3ammch
MIPOIICHTOB B BUJE IPOOW W JApOOM B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3aJla4u Ha
MIPOIICHTHI, PEIIEHUE 3a/1a4 U3 PeaIbHON MTPAKTHUKH.

[IpumeHnenne TPU3HAKOB  JETUMOCTH, pa3IOKCHHE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCE.

PeanbHble  3aBUCHMOCTH, B TOM 4HCIIe npsimas u
oOpaTHasi IPOMOPLIMOHATILHOCTH.



AuireOpanvecKkue BbIPaKeHUSA

IlepemeHHbIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C NEPEMEHHOU. [[omycTumblie
3HAYEHHUs NEepeMeHHbIX. lIpencraBieHne 3aBUCMMOCTH MEXAY BEJIMYMHAMU B BUJC
dopmynel. Beruucnenus no ¢popmynam. [Ipeobpa3oBanrne OyKBEHHBIX BBIPAXKCHHIH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUjia NpPeoOpa3oBaHUS CYMM H
IPOU3BEJICHUH, TPaBUIA PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowIeHbl. CreneHb MHOrowieHa. Clo)KeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaAPAT CYMMBI
U KBajpar pazHocTh. PopMyiia pa3HOCTH KBaaApaToB. Pa3inokeHne MHOTOWICHOB Ha
MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHUS, IpaBWjia MpeoOpa3OBaHUs YpaBHEHMS,
PABHOCWJIBHOCTb YPaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHMS, PEUICHUE JINHEMHBIX YpaBHEHUN. COCTaBICHHE YPABHEHHUM IO YCIOBHIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuHeliHOEe ypaBHEHUE C ABYMs NEpEeMEHHbIMHU U ero rpaguk. Cucrema IBYX
JUHEWHBIX YPAaBHEHHU C JABYyMS IIEpEMEHHbIMU. PelieHne cucreM ypaBHEHUU
crocoOoM 1oicTaHOBKU. [Ipumepbl pellieHns: TEKCTOBBIX 3ajad ¢ IOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

Koopaunara Toukn Ha npsMoi. UucnoBsle MpoMeEXyTKU. PaccrosiHne Mexay
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cucremMa koopauHat, ocu OX m Oy. Abcuucca u opauHarta
TOYKHM Ha KOOPJAUMHATHOM IUIOCKOCTH. [Ipumepbl rpadukoB, 3aJaHHBIX (HOpMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMoctell. [lonstue pynkunn. ['paduk pyHkumm.
CpoiictBa ¢yHkumid. JIunelinas ¢ynkuus, e€ rpapuk. I'padpuk QpyHkuum y = [X|.
I'paduueckoe perieHue IMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KITACC Ynciia 1 BIYHMCJICHUS

KBagpatueiii kopeHb u3 uwucia. [loHstne 00 wuppaldOHAIBLHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHUS UPpPAlMOHAIbHBIX uncen. CBolcTBa apupMeTHyecKux
KBa/IPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0OPa30BAHUIO YHCIIOBBIX BHIPAKEHUHN U
BBIYMCJICHUAM. [[€MICTBUTEILHBIC YHUCIIA.

CreneHb ¢ LEIbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpatHbIil TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

AnreOpauveckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyeckod JIpoowu.
CrnoxxeHuie, BBIMUTaHUE, YMHOKEHUE, IeJIEHUE anredpandyeckux Jpooei.
PanmonanbHbie BhIpaKEHUS U UX IPe0Opa3oBaHue.



YpaBHeHUs U HEPABEHCTBA
KBanpaTtHoe ypaBHeHue, popmyia KOpHEH KBaapaTHOTO ypaBHEHUs. Teopema
Buera. Perienne ypaBHeHU, CBOASIIMXCS K JIMHEUHBIM M KBAJAPATHBIM.

[Ipocreiimme qpoOHO-pallMOHATIEHBIE YPABHEHUS.

['padnyeckass uHTEpIpeTalvsd YPAaBHEHUN C JBYMsI NEPEMEHHBIMH U CHUCTEM
JVHEWHBIX YpPAaBHEHHWW C JBYMs NepeMeHHbIMHU. [Ipumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHHUU C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a1a4 aareOpanyeckum crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW.
CucreMsl TMHENHBIX HEPABEHCTB C OJJTHON IIEPEMEHHOM.

DyHKUNHA

[lonsitne Qpynxuuu. OOIACTh ONPEAEIICHUS U MHOKECTBO 3HAYEHUN (PYHKIUU.
CnocoObl 3a1aHus PYHKIUH.

I'padpux ¢dynxkuun. Yrenune cBoicTB PyHKuuMM 1o €€ rpaduky. IIpumepsr
rpadukoB pyHKUNH, OTpaKaIOLIUX PEAJIbHbIE MPOLIECCHI.

@OyHKIMM, ONMCHIBAIOLUIME MPSAMYI0 M OOpaTHYI MPONOPLHOHATIbHbBIE
3aBHCHMOCTH, UX rpaduki. OyHKImA y = x2, y = x3, y = \x, y=|x|. ['paduaeckoe
pEllIeHUE YPaBHEHU U CUCTEM YPABHECHUM.

9 KVTACC Yucaa v BbIYMCICHUSA

PanmonaneHble 4Kclia, UPpALMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHbIE ApoOH. MHOXECTBO JNEHCTBUTEIBHBIX YMCEN, IEUCTBUTENIbHBIE YMCTa
Kak O€CKOHEYHbIE IeCATUYHbIE ApoOU. B3aMHO 0JIHO3HaYHOE COOTBETCTBUE MEXTY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSAMO.

CpaBHEeHHME  JCHCTBUTEIBHBIX  4HCEN, apuMeTHYecKue JEHUCTBUA C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHpPA, JJIATEIBHOCTh MPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[TpuOnmxk€HHOE 3HAUEHHE BEIMYMHBI, TOYHOCTh NpuOImkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIUYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHHM, CBOISAIIUXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumMepsl pemieHus ypaBHEHUN TPETbEN W YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenne apoOHO-panmoHANBHBIX YypaBHEHUN. PelieHne TEKCTOBBIX 3amay
anredpandecKkuM METOJIOM.

VYpaBHeHnue ¢ nByMs TMepeMEHHbIMU W ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHUH C JIByMs NEPEMEHHBIMU. PellieHre CUCTEM NBYX YpPaBHECHUHU,
OTHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil cremeHu. ['padudeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIocoOoM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OAHOW IepeMeHHOM. Pemenwne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHON. KBajpaTHbie HEpaBEHCTBA.
['padmyeckasi MHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMH.

DOyHKUNHA

KBanpatnunas ¢yskius, e€ rpapuk u cpoiictBa. I[lapaGona, koopauHaThI
BEPIIHUHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

Ipadukn pynxumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y =|x|, # ux
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCcum

[loHsAiTHE YHCIOBOW NOCIENOBATENBHOCTH. 3aJaHuE MOCIEA0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynsl N-ro wieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxeHre YIeHOB apU(PMETUYECKOM M TeOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHUIHMAIBHBIM POCT.
CJ105KHBIE€ TIPOLICHTHI.

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOSHUS IIPOTPAMMBI y4eOHOTO Kypca «Anredpar
XapaKTepU3yrTCA:

1) naTpuoTHYecKOe BOCIIUTAHNE:

IPOSIBIEHWEM MHTEpPEca K MPOILIOMY M HACTOSIIEMY POCCHIICKOM MaTEeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JJOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON
MaTeMaTU4YEeCKOW IIKOJbI, K UCMOJb30BAHUIO 3TUX JOCTUKEHUN B APYTUX HAyKax U
OPUKJIAJAHBIX cepax;

2) rpakIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S3aHHOCTEN TpaklaHWHA W peallu3alii ero
MpaB, MPEACTaBICHUEM O MATEMAaTHUYECKIX OCHOBAaX (PYHKITMOHUPOBAHUS PA3TUNIHBIX
CTPYKTYp, SIBIICHUM, NpPOUEAYp TPa)XJTAHCKOTO oOIiecTBa (HampuMmep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHIO STUYECKHX TMPOOJIeM, CBS3aHHBIX C
MPaKTUUYECKUM TMPUMEHEHHEM JOCTHKECHUW HayKd, OCO3HAaHHEM Ba)XHOCTH
MOPATHbHO-3TUUECKUX TTPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyaoBoe BoCIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE YyYacTM€ B PEUICHUM NPAKTHUUYECKUX 3a]ay
MaTEMaTUYECKOM HaNpaBJIE€HHOCTH, OCO3HAHMEM BaXKHOCTU MATEMaTHYECKOTro



oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKU3HM Ui YCIEIIHOW Npo(ecCHOHATBHOU
JESTEIbHOCT M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
IOCTPOEHUEM MHAMBUYAJIbHON TpAaeKTOpUu oOpa30BaHUs M KU3HEHHBIX IIJIAHOB C
Y4E€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) IcTETHYecKoe
BOCIIUTAHME:

CIIOCOOHOCTBIO K  HOMOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, pPELICHUH, PpacCyKICHHH, YMEHHIO BHUICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTAllME B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI 4YEIOBEKa, MPUPOIBI U
oOmiecTBa, TOHMMAHUEM MaTEMaTHYECKOM HAayKH Kak CQepbl 4YeJI0BEYECKOU
NEATEIBHOCTH, ITAllOB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS PA3BUTHs LIUBWIA3ALUMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKUM M MaT€MaTU4YeCKOW KYJIbTYypOM KakK CpEeACTBOM
NO3HAHUS MHpaA, OBJAJACHUEM IPOCTEUIIMMH HAaBBIKAMH HCCIIEAOBATEIbCKOU
NEATEINBHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPhI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOTyYHUs:

TOTOBHOCTBIO MPUMEHATh MaTE€MaTUYECKHE 3HaHUS B HMHTEPECAaX CBOErO
3I0pOBbSl,  BENEHHs  370poBOoro  oOpa3a  JKM3HM  (340pOBOE  IHUTAHUE,
COQIAaHCHUPOBAHHBII pPEKUM 3aHATUH M OTAbIXa, pEryisipHas (Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HAaBbIKA pedekcruu, MpU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) IKOJIOTHYECKOe BOCIIUTAHME:

OpHEHTalEl Ha IPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM JUIS PELICHU 3a/1a4 B
00J1aCTH COXPAHHOCTHU OKPYKAIOLIEH Cpe/ibl, IIaHUPOBAHUS TOCTYNKOB U OLIEHKH UX
BO3MOXKHBIX MOCHEACTBUM Ui OKpYXaroulel cpeabl, OCO3HAHMEM TIJI00AIBLHOTO
XapakTepa 3KOJOTHYECKUX MpoOJieM U IMyTeil UX pelIeHus;

8) amanTanus K U3BMEHSIIONINMCS YCJIOBUSIM CONMATbHOI W NMPUPOTHON
cpeabl:

TFOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHCIE
YMEHHUE YUUTHCS y APYTUX JIOEH, MPUoOpeTaTh B COBMECTHOM N€ATETbHOCTH HOBBIE
3HAaHHSA, HABBIKW W KOMIETEHIIMH W3 OIbITa JPYruX; HEOOXOIMMOCTHIO B
(opMUpOBaHMN HOBBIX 3HAaHUH, B TOM uHcIe (DOPMYIHpPOBATH WIEH, MOHSITHS,
TUNOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH
neUIUTB COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBAaTh CBOE pPa3BUTHUE; CIHOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYallMI0, BOCIPHUHHMATh CTPECCOBYID CHTYyalUIO Kak BBI3OB,
TpeOyroINUi KOHTPMEP, KOPPEKTHPOBAaTh INPUHUMAEMbIE DPELIECHUS W JEHCTBUS,
(opMyJIMpPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.



METAIIPEJMETHBIE PE3YJ/IBbTATDBI
Ilo3HaBaTeabHBIC YHUBEPcAIbHbIEe YueOHbIe AelicTBUs Ba3oBbie
JIOrH4ecKue NeHCTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXAYy TOHATUIMH, (OPMYIHUPOBATH
ompenereHus  MOHSATUH, YCTAHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KiaccupUKalMy, OCHOBaHMUA i OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
MPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh, (QOpMyIHpOBaTH M  NpPeoOpa3oOBBIBATH  CYXKIICHHUS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIC, EAMHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJIEHUAX U YTBEPKACHUSX, MIpeJiaraTh KpUTEPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

7ieNiaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

pa3bupaTrh 10Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTreMaTH4ecKnX (akToB, BBICTpAWBATh aAPTYMEHTAIUI0, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BbIOMpATh Ccroco0 pemieHus y4dyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApPUAHTOB PEIICHUS, BBIOMpPATh HauboOJee MOAXOMAMUM ¢ Y4ETOM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

MCIIOJIb30BaTh BOMPOCHl KaK MCCIEA0BATENbCKUIT MHCTPYMEHT TO3HAHMS,
dbopMynrpoBaTh BOMPOCH, (UKCUPYIOIIWE MPOTUBOpPEYHE, MpodIemMy,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HWCKOMOE U JaHHOE, (OpPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIMI0, MHEHHE,

OPOBOJUTh IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOIIBIIIOE HCCIEA0OBAHNE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI M0 pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBaHUS, OICHUBATh JOCTOBEPHOCTD
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKe BBIIBUTATh
MPEONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh HENOCTATOYHOCTh W W3OBITOYHOCTH WH(OpMAIUU, TaHHBIX,
HEOOXOAMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATb M HHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHHUS;



BbIOMpaTh (OpMy NpPEICTaBICHUS HMHPOpMALUMUM U WUIIOCTPUPOBATH
peliaeMble 3aJaud CXEeMaMH, JauarpaMmami, HHOW Tpapukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHQOpPMAIMM 10 KPUTEPUSAM, MPEUIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe N1eiCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEISIMU OOIIEeHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3pEHHUS
B YCTHBIX M MUCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS IO XOIY PEIICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTaT;

B X0JIe 0OCY>KJIEHHsI 3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JieMbl, peraeMon 3aJauu, BbICKa3bIBATh UJIEH, HAIICJICHHBIC HA MOUCK
pELIEHUs, COIOCTABJISATh CBOU CYKJICHHS C CYKJICHUSMU APYTUX YUaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3JIMuM€ U CXOJACTBO MO3UIMH, B KOPPEKTHOU
dbopme hopMyIUpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEJCTABIIATH PE3YJIbTaThl PEIICHUS 3a/1a4H, IKCTICPUMEHTA, UCCIICIOBAHUSI,
MPOEKTA, CAMOCTOSITEILHO BBIOMPATH (hOPMAT BBICTYIUICHUS C YUETOM 3a7a4
IPEe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON Y WHIUBUIYTHHOU
paboOTHI NPU PEIICHUU YUCOHBIX MAaTEMaTUUECKUX 3a7aY;

MPUHUMATh 11€JIb COBMECTHOM JIEATEIbHOCTH, MJIAaHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensTh BHIBI padOT, 1O0rOBApUBATHCH,
00CyXaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (oOCykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BHITOJHITH CBOIO YacTh paOOThI
U KOOpDJMHUPOBATH CBOU JACHCTBHUS C JPYTMMH YJI€HAMH KOMaHIbI,
OIICHMBAaTh KAa4yeCTBO CBOETO BKJIaJa B OOLIMNA MNPOIYKT MO KPUTEPHUSIM,
chopMyIMpOBaHHBIM yYaCTHUKAMHU B3aUMOJICHCTBHUSA. PeryjsiTuBHbIE
YHUBepcaJibHbIe yueOHble AeiicTBrst CaMOoOpraHu3anus:
CaMOCTOSITEJIbHO COCTABJIATH ITUIAH, aJTOPUTM pEIICHHS 3anadu (Ui €ro
4acTh), BBIOMpATh CHOCOO pEIICHUs] C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BapUaHTHI pEIIeHUI ¢ y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTpOJII), AMOIUOHAJbHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOLiecca U pe3ysbTara
pelIeHns MaTEMaTUIECKOM 3a/1auu;

NPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PEIICHUU 33/1a4H,
BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaAWJICHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;



* OLICHMBATb COOTBETCTBUE PE3yibTaTa AEATEIBHOCTH IIOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKCHHUS WU HEIOCTIIKEHUS LENH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 KJjacce o0Oy4arolmuMics TMOMYYUT CIEIYIOLIUE
pEeIMETHBIE PE3yJIbTaThI:

Yuciia 1 BbIYMCTICHUS

BoimonusaTe, codeTas yCTHbIE W THCbMEHHbIE NPUEMBI, aprUPMETHUECKHE
JEUCTBUA C PAlMOHAIbHBIMU YU CIIAMH.

Haxonuth 3HaueHHUS YHUCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIE
COCOOBI M MPUEMBI BBIYMCICHUS 3HAYCHHM IPOOHBIX BBIPAXKEHUU, COAEpPKALIUX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoauTes OT OnHOM (OPMBI 3alKMCU 4YKCEN K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHHBATh U YIOPSIOYMBATh PAMOHAIBHBIC YHCIIA.

OKpyrJsITh 4ncna.

BBITTONHATE TPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIICHH, OLIEHKY 3HAYEHUI
YHUCJIOBBIX BBIpAKEHUI. BBIMOIHATH HEUCTBUS CO CTENEHSMHU C HaTypajlbHBIMH
MOKa3aTeNIIMH.

[IpuMeHATh NMPU3HAKK AEIUMOCTHU, PA3I0KEHUE HA MHOXHUTEIN HATypalbHBIX
YHUCEl.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBSI3AHHBIE C OTHOUIEHUEM
BEJIUYMH, MPONOPLHUOHAIBHOCTBIO BEIMYHMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl peuieHusl 3aAad C y4E€TOM OTpaHMYEHUH, CBS3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BhIPaKEHUA

Hcnonb30Bath ajireOpandecKyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATD €€ B
IpoLEeCCe OCBOEHHS Y4eOHOr0o MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUW NpPHU 3aJJaHHBIX 3HAYEHUAX
NEepPEeMEHHBIX.

BoinonHsaTh peoOpa3zoBaHus LEJIOr0 BbIPAXKEHUS B MHOTOYJIEH MPUBEACHUEM
NOJI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONHATE yMHOKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIH C IOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXHUTEINS, TPYNITUPOBKHU CJIaraeMbIX, MPUMEHEHHUS
(opMyJ1 COKpAIIEHHOT'O YMHOXKEHHUSL.

[TpumensTh mpeoOpa3zoBaHKsl MHOTOUYWICHOB JUIS PEIICHUS Pa3INYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.



Hcnons30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IIOKA3aTEISIMU UL
peoOpa30BaHus BbIPAKEHUII.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHSSA IpaBuia
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTs, ABisercs au
YHUCJI0 KOPHEM YPaBHEHHS.

[IpuMmeHsATh rpaduyeckue METOJbl NPU PEUICHUU JUHEHHBIX YPABHEHUN U HX
CUCTEM.

[lonbupate npuMepsl Map YHUCET, SBISIOLUXCS PELIEHUEM JMHEHHOIOo
YPaBHEHUS C ABYMsI [IEPEMECHHBIMU.

Crpouth B KOOPJAMHATHOW IUIOCKOCTH I'pauK JIMHEWHOTO YPABHEHHUS C IBYMS
[EPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cructeMbl ABYX JUHEHHBIX YpaBHEHUN C JBYMs IIEPEMEHHBIMHU, B TOM
qucie rpauuecKy.

CocraBnsaTe W pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH 110 YCJIOBHIO 33J1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN Pe3yJIbTar.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIEC ITPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTh rpaduku TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € TNOMOLIBIO (PYHKIUHA HM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BPEMS, pPAaCCTOSHME, I€HAa, KOJMYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHune PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnocod MpeacTaBieHUsT W aHanau3a WHQopMaluw,
M3BJIEKATh U MHTEPHPETUPOBATH HH(DOPMAIUIO U3 TPaUKOB peabHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

K koHiy oOydyenuss B 8 kJjacce oOydaromuiics TMOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb3oBaTh HayaibHBIE MPEJACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCIICHUM, M300pakaTh JNEHCTBUTEIHHBIC
YyyCJia TOYKaMH Ha KOOPAUHATHOM ITPSMOM.

[IpumeHsaTh mMOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIB3YyS TMPU HEOOXOIWMOCTH KaJIbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHUsl BBIPAKECHUHM, COJEpXKAIIUX KBaJApPAaTHbIE KOPHH, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MajbIX YHMCEN C MOMOMIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.



AuireOpanvecKkue BbIPaKeHUSA

[IpuMeHsTh TOHSTHE CTENEHH C LEJbIM IOKa3aTeleM, BBINOJHITh
npeoOpa30BaHUs BRIPAKEHUH, COJEPKAIUX CTETICHH C IIEITBIM IMOKa3aTeIeM.

BhINONHATE TOXKIECTBEHHBIE MTPE0oOpa30BaHUs PAllMOHATIBHBIX BBHIPAXKECHHUM Ha
OCHOBE MIPaBWJI JEUCTBUI HAJ] MHOTOYIECHAMHU U AJIreOpandecKUMM APOOSMH.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOXKUTEH.

[TpumensTs npeoOpa3oBaHUsl BRIPAKEHUH ISl PEUICHUS Pa3IuYHbIX 3a]ay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewars nuHENHBbIE, KBaJApaTHbIE YPAaBHEHUS W paAlMOHAJIbHBIC YpAaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

IIpoBOaMTE MpOCTENIIIE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHU, B TOM
YHuclie C MPUMEHEHHEM TpadUuuecKuX Mpe/CcTaBieHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPaBHEHUH PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOUee).

[TepexoauTs OT cioBecHOM (QOPMYIUPOBKM 3alauud K €€ anredpandeckoit
MOJEIA C IIOMOILIBK) COCTAaBJICHUS YPAaBHEHHMS WM CUCTEMbl YpPaBHEHUHU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHsTh CBOKMCTBA YMCIIOBBIX HEPABEHCTB U1 CPABHEHMUS, OLICHKH, peIlaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOU U UX CUCTEMBI, JaBaTh rpaduuecKyro
WUTIOCTPALMI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TorumMaTe ¥ HCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHUS), OMPENENsATh 3HaueHWe (QYHKIHUA 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMeHTapHBIX (QYHKIIUA BUA:

y=k/x, y =x2,y=x3,y =|x|, y = VX, orcBIBaTh CBOICTBA YHCIOBOI DyHKIAN
o e€ rpaduky.

K xoniy oOyuenuss B 9 kiacce o0Oy4aromuMics TMOMYYUT CIEIYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPAllMOHATIBHBIE YHCIIA.

Brimonuars apudgmernueckue ASHCTBUS C pallUOHATBLHBIMUA YUCIAMU, COYeTast
YCTHBIE Y MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIUHUCICHHUS C HUPPAlMOHATIbLHBIMU
YU CJIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ UEIbIMUA NTOKA3ATENSIMA U KOPHEW, BBIYUCIIATD
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyraiaTh JACHUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUJIKY pe3yibTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTp nvHeElHbIE M KBaApATHBIC YPABHEHHUS, YPABHEHHUS, CBOASIIMECS K HUM,
npocreiime ApoOHO-pallMOHANIbHBIE YPAaBHEHUS.



Pemate cucreMbl ABYX JIMHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemare TeKcTOBBIE 3amaud  anreOpamyecKuM  CIOCOOOM C  MOMOIIBIO
COCTABJICHHS YPABHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM
quclie ¢ MPUMEHEHUEM IpaUyEeCKUX MNpPEICTaBICHUN (YyCTaHABIMBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHEHbIE HEPaBEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA, H300pa)kaTh
pelIcHUE HEPAaBEHCTB HAa YWCIOBOW IPSMOM, 3allMCHIBATh PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

PemaTte cucTeMsl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSAMOiA, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

DOYyHKIUU

Pacnio3naBaTh (yHKIMHM H3yyeHHBIX BHJOB. Iloka3bIBaTh CXeMaTHUECKU

pAacIoJIOKEHUE Ha KOOPMHATHOW MJIOCKOCTH rpadukoB GyHKIWA BUna: Yy = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHUIA
KO3(PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth U M300paXkaTh CXEMATHYECKU TIpauKH KBAJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3HaBaTh KBagpaTHUHYI (QYHKUIHIO 1O (OpMyJie, TPUBOAUTH IMPUMEPHI
KBaJApPaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IPOrPeCcCUH

Pacnio3HaBaTh apuMeTHUECKYIO0 U TEOMETPUUYECKYIO MTPOTPECCUU MPHU PA3HBIX
crioco0ax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C  HCMOJNb30BaHMEM (GOpMyl n-rO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.

N300paxkaTh 4WiIeHbl TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOMN
IUIOCKOCTH.

Pemate 3a1aun, CBSI3aHHBIE C YMCIIOBBIMU MTOCIIEI0BATEILHOCTSIMU, B TOM YHCIIE
3aJayl M3 peajbHOM JKU3HU (C HCIOJIb30BAHUEM KaJbKYJSTOpa, LU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
g NpOrpamMmbl B Kourpoabubie | IlpakTuyeckue = 00pa3oBaTesibHbIE
cero padoThI padoThI pecypchl
Yucnia u BeIYKUCICHUS. PaliuoHanbHEIS bubnunorexa LIOK
1 yucia 25 1 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AnreOpairieckue BHpaKeHIS 21 1 https://m.eds00.ru/7£415b90
bubmuoreka [{OK
3 YpaBHEHHS 1 HEABCHCTEA 20 1 https://m.eds00.ru/7£415b90
bubnunoreka LIOK
4 Koopunarst u rpaduiu. QyHiuun 24 1 https://m.eds00.ru/7f415b90
bu6anoreka IIOK
5 ITosropenue u 0bobmenne 6 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME 102 5 0
8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/mm HaumMeHoBaHMe Pa3IesioB M TEM (undposbie)
nporpamMmbl Beero Koutposbnbie | IpakTuueckume | 00pasoBaTeibHbIe
padoThI padoThI pecypceebl
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bubnunoreka LIOK

1 Uucna u Beruncnenus. KBagpatsle KopHU 15 hitps://m.eds00.ru/7f417af8
Yucna v Berunciienns. CTeneHb ¢ eJIbIM bubnuorexa [JOK

2 II0Ka3aTesIeM ! https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BbIpaKCHUSI. bubmuorexa [JOK

3 KBagparssliii TpéxuneH 5 https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BeIpaKCHUSI. bubnnoreka [JOK

4 Anrebpanueckas 1poOb 15 https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHcTBa. KBagpaTHbie bubmmorexa [JOK

5 yYpaBHEHUS 15 https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK

6 YPaBHEHHUM 13 https://m.edsoo.ru/7f417af8
bubnuoreka [IOK

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 hitps://m.edsoo.ru/7f417af8
bubnmnorexa LIOK

8 DyHKIEH. OCHOBHEIC HOHATHA 5 https://m.eds00.ru/7f417af8
bubnmnorexa LIOK

9 DyHKIpE. THCIOBHE (YHKIIH 9 https://m.eds00.ru/7f417af8
bubmmoreka IIOK

10 TlosTopenne n obobmerne 6 https://m.edso0.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (unpoBbIe)
Ne ni/m un@p
nporpaMmb Beero Konrpoabnbie | Ilpakruyeckue 0Bpa3oBaTEbHbIE
padoThI padoThI pecype
Uucna u Beruucienus. JlelicTBUTENbHbIC bubmmoreka [JOK
1 qucia 9 https://m.edso00.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C bubmmoreka [JOK
2 OJIHOM IIEPEMEHHOMN 14 1 https://m.edsoo.ru/7f419d08
VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK
3 ypaBHEHUI 14 1 https://m.edso0o.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7§419d08
bu6nunorexa LIOK
5 DyHKIIY 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucnoBble IOCIEA0BATEIILHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs bu6nunorexa LIOK
[ 3HAHUU 18 1 https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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